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CHAPTER I 

INTRODUCTIOK 

ISS TI'. 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 a t  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 a t  the picture "Stowing the Sail- 
Bahamas," reproduced here in black and white instead of color as Plate I 
on page 2, Miss T;V. made the sequence of visual fixations which is shown 
by the dots and lines superimposed on the dim print of the pictrire which 
appears as Plate I1 on page 3 of this report. The small black dots on the 
picture indicate the centers of sliccessive fixations 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 a t  the picture Miss W. first looked a t  the position of the dot 
marked "1," located just helow the mast of the boat. 1Icr second, third, 
and fourth fixations led to thc boatman's head on the right. Fixations 5 
to 8, inclusive, made a swing to the lower part of the small hoat 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 hoat. 
The small red flag hanging from the rigging does not receive direct attcn- 
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. ,4t the end of the forty-fifth fixation Miss 1'. signaled 
for the next picture to be shown. 

Certain general facts are apparent from the pattern of perception as 
shown in Plate 11. 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 \'. 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 
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1 HOW PEOPLE LOOK .AT PICTURES 

of interest seems to bc the fore part of the large boat where the dots cluster 
in three subcenters of attention. The tall mast and the rope leading up- 
ward t o  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 a t  this particular time the visual response of Miss JV. 
to the picture was as indicated in the pattern of perception shown. 

The nature of Miss TV.'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. Ry a method to be described later it is possible to determine with 
precision the duration of each successive fixation pause as Miss JJ'. 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 fire fixations were, respectively, 2, 10, 11, 14, and 9. Certain of thefix- 
ations were considerably longer than others. For example, Fixation 38 
was 03 thirtieths of a second in duration, while Fixations 41 and 44 were 
respectively 24 ant1 16 thirtieths of a second. The cause of such variations 
in duration will be considered in a later chapter. 
-1 sccontl ex;tmplc of a pattern of perception is shown as the recortl of 

Bliss D. in looking a t  a. colored painting of a  plat^. The picture uscd is re- 
protlucecl without color in Plate 111, while the clots and lines showing the 
pattern of perception are shown in Plate IV. In  looking a t  this picture 
Bliss D. made her first thrce fixations near the center of the plate. Fixa- 
tion 1 is in the upper left direction and is followed by a series of seven 
fixations, Nunibers 5 to 11, inclusive, which cover approximately a third 
of the border of the plate. A t  Fixation 1Whe eye swings back to the cen- 
ter of the picture and in the following fixations, 13 to  27, inclusive, the eye 
lnakes a general survey of the center portion of the plate in two somewhat 
circular movements. Fixations 29 to 32 fall in the border a t  the base of the 
plate, whereas the last two fixations return to the center of the picture. 
The durations of hfiss D.'s fixations vary from 3 to 15 thirtieths of a 
second. 

PROBLEM 

I < % : , .  , , , I>,  ~ l l , , ,  'G,,., Kd,j  

Majoliken. Itnlien. SV. bis XVI. Jnhrhundert .  Berlin. S c h l o ~ m u s e u ~ n  

I'ILTUILE 17, it1 ~ J O I . I K E ,  IT \LIEU 

From Furhqe Jfeisferarrkr uus dem Kxnsthnt~iltorrl de.7 Abr t tb  tittii dluryenlradtr. Jllliv\ HuHnlan, \-"- 
lag'stuttgart. In color, size 17.1X14.5 cm. 

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 a t  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 
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the processes of perception and attention while stndying any work of art. 
Certain of these questions relate to the characteristics of the picture being 
observed. For example, what is the effect of color or lack of color? What 
are the main centers of interest in looking a t  a picture? Does the pattern 
of perception reflect the may the various parts of the picture are balanced? 
Other questions might he asked relating to the characteristics of the per- 
sons looking a t  a picture. For example, docs previous training or ability in 
art make a difference in a pattern of perception? Do chiltlren ant1 adults 
look a t  apicture in the same way? Do Oriental subjects look a t  a Japanese 
print in the same manner as Western people? Still other questions might 
have to do with the conditions under which a picture is observetl. For es- 
ample, do the directions given to the observer influence the pattern of per- 
ception? Do the characteristics of perception vary with the length of 
time during which a person looks a t  a picture? 

Questions such as the foregoing have been discusser1 in the literature 
relating to the psychology of art, but, so far as thc writer is able to dis- 
cover, the attempts to analyze the perceptual process in looking a t  a pic- 
ture have been based upon introspective and suhjrctivc evirlcnce. In the 
present study the data are entirely objective. I t  will he interesting to find 
the extent to which the objective evitlence obtained from photographs of 
eye movements corroborates the hypotheses which have been huilt up 
suhjectivcly relating to the general patterns of perception in looking a t  
pictures. 

Many hooks on the subject of ar t  make reference to  eye mol-emcnts. 
The statements which are made rest on introspective ericlenct., hut they 
indicate an acute interest on the part of the artist ant1 the art critic in the 
nature of the process of visual perception. 4 s  samples of the type of refer- 
ences found, the following quotations, selected a t  random, arc 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 n-ithin the 
frame."l 

"Then as  the beholder stands back from the canvas t o  take in the ensemble, his eye is 
pleased by the  color-harmony, i t  rests lovingly upon the balance of the  composition, and 
follows with satisfaction the  rhythmic flow of line."z 

Eugen Neuhsus, Thc Appreciation of Art  (Boston: Ginn k Co., l W $ ) ,  p. 155. 

Carlton Yoyes, The Gate of Appreciation (Boston: EIoughton, Mifflin k Co., 1907). p. 46. 
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"Yollr rye does not follow the muscle and hone making of the arm. I t  follows the spirit 
of life in the arm."3 

".\nd doubtless we have all heen conscior~s at  times of our eye being swept across a tex- 
t ~ l e  or a wall-paper pattern in spite of us. Stop and analyze the situation and it  will fre- 
rluently he found it is clue t o  rhytlim 11y alfcrnation-the alternation of a l i iht  with a dark 
unit, of a large with a small unit, of one hue with another. or one \hape with another, and 
so on. Some rl~ythrns hp alternation are so compelling as to  he irritating. l ' l~ey snatch our 
eve and away they go! ,I motor that  runs away with us is much rrorse than one that  sticlis 
on dead renter. 1311t that  is not the fault of the principle hu t  rather of the cleqigner.  SO 
thc sinlple repetition of a 11niqr1e shape is often quitc as  compelling, carrying our eye across 
a design 11l<r the hcat of a drum in a march."* 

"In the strttly of unity throrigh the movement or swing of a picture one soon l>eromes 
sen\itive to  wllatevrr, n - i tho~~t  right, catches and detains the eye. . . . . An appreciation 

aress of lines or 
of the m o ~ r m e n t  of a pietl~re-that natural course given to i t  in the pro, 
attractive points wllich carry the eye through it-becomes the initiative in the  artist's 
effort to  effect ~lnity."" 

"nllt you will notice, liow large a stretch of ernpty space i3 left a t  the top of the lunette, 
so that  the eye is tlrarvn rlpwartl and the dignity of the whole decoration therehy ele- 
vated."" 

"The r ~ s e  of this eay. transitional line rather than the col~tradictory line leads the eye 
sl~rely, l~l i t  less harshly to the central figl~re."' 

"'I'II~ ~ y c  follows line. Line directs eye movement. The effects of this movement vary 
\villr the typc of rnovcment."" 

"Lines ~ i ~ h i c h  carry tlic eye downward give the feeling of reticence that may amount to  
clejertion. . . . . Lines w l ~ i c l ~  carry the eye ripm-ard givc an uplift of spirit as well as of eye 

"Form as well as linc directs eye movement. The eye tencls t o  move along the path of 
least resistanre. The  vertical rectangle carries the eye upward. The horizontal rectangle 
carries the eye Ilorizontnlly. The eye i.; carried n ~ o s t  easily v h e n  the form is simple. De- 
tails of sllrface pattern or r o n ~ ~ l i r a t e d  contour interrupt eyr  m ~ v e m e n t . ' " ~  

3 Rolwrt IIenri, Thc -471 Spir i t  (Philadelphia: 6 .  B .  Lippincott Co., 1993), p. 109. 

4C;eorge H. Opdyke, Art ond hTat,tre Apprcriation (New York: RTacmillan Co., I939), p. 512. 

5 Henry R. Poore, Art  Principlt-s i n  Prnctice (New York: G .  P. Pl~tnam's Sons, The Knickerbocker 
Press, 10:10), p. 56. I 

('hnrle~ IT. Caffin, -2 Guidr to Pictrtres (Sen, York: Doubleday, Page 8r Co., 1914), p. 80. 

7 IIarriet (;o\flstein ant\ Vetta. Gold\tein, Art  i r ~  Ever,tl Dn!l LiJc (New York: >lacmillan CO, 
L N G ) ,  pp. 29-2'1. 

8 Margaret E. Mathias, 7'hr Tecrching of A r t  (Kew York: Charles Scribner's Sons, 1032), p. 20. 

Zbirl., p. 21. 

10 Ibid. ,  pp. 22-25. 

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 morements are in har~nony 
with the objective patterns of perception which will be shown. 

METHOD A N D  APPARATUS U S E D  I N  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 a t  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 rcading. The resulting analyses of thc 
reading process hare been exceedingly va l~~ablc  in developing improved 
methods for teaching rcading. The nature of the eye movements in reatl- 
ing has been traced from the first grade through the college period and has 
been studied for a grcat many different types of rcading both in the vcr- 
nacular and in several foreign langl~ages. Technically the problenl of pho- 
tographing eyc movements in rc:ttling is much more simple than in the 
case of looking a t  pictures, since in rcading it is only the horizontal move- 
ments of the eyes which are of any great significance. However, in look- 
ing a t  pictures it is necessary to secure simultaneously a record of both the 
vertical and horizontal eye movements. This involves technical difficul- 
ties which wen 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. Hom~ever, 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 a t  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 a t  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 morements 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 erperi- 
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ence the center of fixation of the eyes is the center of attention a t  a given 
time. If this is true thcn the record of eye movements in looliing at a pic- 
ture supplies objective evidence of the pattern of perception during that 
experience. In  view of thc fact that one's response to a picture is, a t  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 a t  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 
inferences from the data presented. For example, in looking a t  a land- 
scape painting such as "The Silence of the Sight" the fact that one sub- 
jcct gives a large part of his visual attention to the small section of the pic- 
ture at  the end of the roar1 indicates without any question that the oh- 
server was interested in this particular part of the picture, a t  least to the 
extent of giving a considerable amount of his time to  looking a t  it. How- 
ever, the fact that he has a great cluster of eye fixations around this posi- 
tion indicates nothing a t  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 heen the character of his mental reflections during 
the time that hc was looking a t  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 film. 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 eye are recorded on both - 
films. The direction of the pencil of light reflected from the cornea is 
changed with each movement of the eye. As the subject looks a t  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 

line of light appears as a series of dots, each clot represeeting one-thirtieth 
of a second of time. By counting tlie nulnber of dots in cilrh fixation pause 
it is possible to  determine with precision e r a c t l ~  how long a person lookecl 
a t  each position in the picture. Only subjects were usecl whose vision was 
sufficiently normal to  look a t  the picture without the use of spectacles. 
The apparatus used is shown photographetl from two positions in Plates 
V and VI. 

The apparatus was built for the particular purpose of this experinlent 
in the workshop of the laboratories in educational psychology of the Uni- 
versity of Chicago. Basically the apparatus is a large camera built in such 
a way that the two films can be movetl continuously during the process of 
photographing. The various lenses and mirrors are simply for the ptlrpose 
of bringing to a focus on the film the reflection of the tin) . I  s lot  of light 
from the cornea of the eye. The light which reflects on the rye originates 
under the table. I t  is passed forward through a series of lenses :~nd tllell 
upward through two holes in the table. after ~vhich it strikes two circular 
mirrors and is reflected to the subject's eyes. Tnstead of facing the camera 
lens, as has been necessary with previous pieces of apparatl~s of this sort, 
the subject is placed a t  right angles to the camera which gives liim an open 
field of vision of whatever size is needed. S~nall pictures can be pliircd ;IS 

close as tlie 11orma1 reading distance of twelve incllc~s. whrr~ils larger pip- 
tures can be set back whatever number of fcct seems dcsirablr. The pro- 
vision of this larger field of vision adds a great (leal of flexibility to the uses 
of the apparatus. 

The subject sits in a specially constructed chair whicl~ can be raised or 
lowered to the proper height. When he is in position tlic head rest S ~ U \ V I I  

is lo\~~ered around the back of the subject's head in orllrr to uliininate he;td 
movements. On the whole, the position is co~nfortnble antl, after ;t few 
seconds of adjustment, the apparatus causes the subject no inconvenierlce. 
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 franles 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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pL.4TE VII 

each film is the headline, made by the chromium head 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 
anrl horizontal position of each fixation is recordetl on a numerical scale 
and these positions are then co-ordinatecl and marked on the picture. 
Points 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 
each 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 clots 
placed a t  intervals of one inch in both the horizontal and vertical ~ l anes .  
The deviation of the plotted positions of the fiuations from the actllal po- 
sition of the dots \\-as then tahulaterl. l-sing the ol~ter  two of thc five (lots 

N as points of reference, the horizontal plottings of tlic thrct. inner (lots fell 
within tiyo millimeters of the euwct position in 7.2 per cent of thc cn.scs and 
within five milli~iictcrs in 91 per cent of the cases: for the vertical movcB- 

E ments the correspuntling n111n1,ers \\.(.re 73 per vent anrl 86 pcr cent. Sinre 
,jp. vll,hc ltl,:,.,,l{,, sl,;, . ,  l t r , : ~ ~  t $ l  E l  I;-\I,I\ LXII,:X,I .\1~1~\1{.4'1 1's 

~l~~ uPlx' recorll dlowr tile llorirontnl nlove:ner~ts of [he rye; the luwcr r ~ ~ ~ r ~ i  s h o ~ ~ ' ~  tile rertica' 
n,ovwents, T-~ lines nlarked 

eye moven\ents The lines mnrked 11 show recorcl of ]lead 

~ : ~ ~ h  dot represerits one-thirtieth of a second. 

an error of even five millimeters in position for pictures of the size used 
would not affect any of the intcrpretntions made of the data, the technique 
may be considered well within the necessary range of accuracy. However, 
in looking a t  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 
fixation 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 a t  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 3 thirtieths of a second being 
very  brief, one of 8 to 10 thirtieths t~eing quite common, and pauses 
of more than 20 thirtieths of a second occurring only in annrowimnt~- 
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1y 5 per cent of the cases. These movements and pauses of the eyes may 
be note(l hy direct observation, but the movements are too rapid to he 
col~nted accliratel? and the pauses too brief to he timed without the use 
of special apparatus. 

SUBJECT AND MATERIALS FOR TIIE PRESENT INVESTIGATION 

Photographic records of eye movements were obtained from two hun- 
dred intlividuals for the present investigation. Of this number 12 were 
elenmntary grade chilrlren, 44 were high-school pupils, and 144 were adult 
sli1,jects. Of the adlilt slihjects 47 were secure(l 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 
slifficient study of art  to he classifier1 as art  students. The great majority 
of the remaining adult siihjects were college or gradl~ate students. 

Tn addition to taking photographic records of eye movements the 
Bfrr lory Art Test was administered to  all of the subjects above the ele- 
nlmtary grades. In  a later chapter the data from the investigation are 
nnalyrr(1 in terms of the amount of training in art school and of artistic 
;ihility as mmsured h?- the RlcAdory Art Test. 

In thc entirc invmtigation 55 clifferent pictures were userl. For one 
grolip of n su1)jccts photographic records were made from 39 different pic- 
tures for each suhjcct. Thirty-four subjects loolied at 21 or more pictures 
each. For the remaining su1,jccts fewer pictures were taken. However, 
the total mimher of conlpletcd recorrls userl in this report is 1,877. The 
only records dirarded were those where the amount of hear1 movement 
was so great as to render doubt f~~l  the plotting of the picture or where 
some ocular defect made the film record unreliable. 

2 1  complete list of the pictures used in the investigation is given in Ap- 
pendix .\ of this rcport. The 55 pictures used may be classified roughly 
into eight different groups as follows: Pictrlres 1 to  16, paintings, some in 
color and some in black and white; Pictures 17 to 41 ,  vases and dishes; 
Pictures 23 to 30, furniture and design; Pictures 31 to  35, photographs of 
stat~iary and museum pieces; Pictures 36 to 39, tapestries and designs on 
cloth; Pictures 10 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. 

OUTLINE O F  REPORT 

The data and the results of the investigation will he presented in the 
following chapters. In chapter ii the principal centen of interest in pic- 
tures and the general nature of the perceptual patterns will be treated. 
Chapter iii will consist in an analysis of the variations in dur a t '  ]on of fisa- 
tion pauses ancl the relation of these variations to certain aspects of the 
perceptual process. Chapter iv will deal with certain variations in percep- 
tion as related to characteristics of the pictores. The principal topics here 
will be the effects of color. the perception of design, silhoaette, and olitline, 
and a comparison of eye movements in looking at finished and unfinished 
paintings. Chapter v will deal with variations in perception which are re- 
lated to the characteristics of individuals. Comparisons will be made of 
persons with and without training in art, of children and atlrilts, and of 
\Testern and Oriental s~il~jects. Chapter vi will treat thr effect of direc- 
tions given to the subject prior to looking a t  the pictlire. These directions 
determine the mental attitnde or "set" of the inrlivi(l11al. l'he final rhap- 
ter, vii, s~mn~ar i zcs  the findings of thc investigation ancl presents some 
general interpretations of the data. 

As far as the writer can ascertain, this is the first experimental study of 
eye movements in looking a t  pictures. As is generally the case when a 
technique is first applied in a new field this study possnses many of the 
characteristics of a surwy esprriment rather than one which tests care- 
fully formnlotecl hypotheses. The writer is in a mlicll better position to set 
up such hj-pothcses now than a t  tllc heginning of thc st~irl?-. S , u I ~scqnent 
studies may deal more specifically wit11 some of the problcms raised hy 
this one. 

This stncly 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 riseful in psychologq., 
to the study of the perceptual process in looking a t  pict~ires. ;t process 
which is of common interest to  both artists and psychologists. In  the 
main, the writer will limit his efforts to the presentation of a horly 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 mnatenr, hc leaves 
to the artist the drawing of generalizations which go i~eyoncl the common 
field of the psychology of 



CENTERS OF INTEREST AND PATTERNS OF 
PERCEI'TION I N  LOOKING :IT PICTURES 

T HE materials in this chapter will be presented in four sections. 
The first section will deal with principal centers of interest in pic- 
tures as revenletl by density plots in which the positions of fixation 

for ;L large group of subjects are mapped on a single picture. In  the second 
section a comparison will be made of the initial and the final fixations in 
looking at x picture. In  the third part of the chapter a more detailed 
analysis of the nature of perception will be made by dividing each of the 
pictures into sixteen ccl~ial rectmigles and comparing the amount of visual 
attention giren to each of these parts. In  the fourth section individual 
patterns of pcrccption will be analyzed and a considerable group of sample 
recorcls will lw presenter1 to show the nature of the perceptual process from 
subject to suhjert anrl from piclure to picture. 

('ENTlCRS OF ATTENTION 

:\ very effective method for pointing out the centers of intcrest in a 
picture is to malie n density plot or map by combining on a single picture 
all the (lots shom~ing the centers of fixation for a large group of suhjects. 
Such a density plot is exhibited in Plate VTTT, for Picture 9, "Stowing the 
Sail." This plate shows the distribution of interest for 68 different sub- 
jects who in looliing a t  the picture made a total of 3,267 fixations. The 
parts on the pictllre which attracted the greatest amount of attention are 
indicated by the greater density of dots over those areas. It is evident, 
for example, that the figure of the man consituted one of the chief, if not 
the chief, centers of interest. Furthermore, it is clear that a very consider- 
able numl~er of fixations converge around the lower part of the mast on 
the boat. The upper part of the sky received a relatively small amount of 
attention. Likewise, the water in the lower part of the picture, while it 
received more notice than the sky, is obviously of less interest to the sub- 
jects than the large boat, the man, and the small rowboat in which he is 
standing. The small red flag which is frequently commented upon as a 
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pronounc~l ccntthr of attraction in this picture was givcn a considernhle 
amo~lnt of attention, but no Inore than several other parts of thc picture. 
.Jiitlging fro111 the distribution of clots on the tle~zsitp plot, the picture 
o1)viously has two nlain centers of interest, the one in the fore part of the 
large boat and tlitb other arollntl the rnan and the portion of the small boat 
in which he is stantling. 

:I more definite concentration of interest is evident in Plate IS for 
Picture 19, "The Solemn Pleclge." This density plot is based upon 3,763 
fisations from 7'6 different subjects. The outstanding characteristic of the 
pattern of perception in looking a t  this picture is the manner in which the 
fisations are concentrated over the four faces, a degree of concentration 
which leaves no doubt as to which are the principal centers of interest. 
The faces of the three men receive somewhat more attention than the 
face of the boy in the lower part of the picture. Although the background 
of sky ant1 mo~intain scenery is rich both in color and in detail, the sub- 
jects gave little attention to it. 

Platc S shows the distribution of attention over Picture 47, a cathedral 
interior. The principal n r t ~ ~  of intercst here extends vertically throughout 
the crntcr of the picture. Evidently the circular window, the pipe organ, 
the choir loft, and the el:ll~or:tte doors are of approximately equal attrac- 
tivmess to thc subjects. Tittle tlifferencc is apparent in the distribution of 
fisations on thc right and left sitlcs of the picture, thc coliill~lls and arches 
on both sides receiving n consirlerable amount of attention. I t  is intercst- 
ing to note that the iimcrican flag, which hangs in the upper left of the 
nave, (lid not attract :my unusual number of fixations. TTIlen questioned 
after viewing the picture. many of the subjects said that they failed to 
notice that thc flag was there. While ,z density plot, such as is shown in 
Plate S, is quite illuminating as to the cl~aracter of perception for this 
type of picture, the directions of the moveme~lts of the eyes can be noted 
lnore clearly from other forms of analysis, as will be shown during the 
latter part of this chapter. 

Plate S T ,  showing the location of fisations for Picture 13, "The lTTave," 
indicates i i  very considerable spread of intcrest. There is a corlspicuous 
absence of :tttcntion on the sky in the upper right corner and relatively 
little note taken of the lower left corner, but aside from this the distribu- 
tion of fisations is quite general. The large ware and the small white 
mountain are probably the main centers of interest, although there is an 

DENHITY PLOT FOR PI(~TTJRE 1.2 SHOWING POSITION OF :\LL FIS.\TIOYS 
FOR SEVENTY-SIX DIFFERENT SZ~BJE(.TR 
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almost equal tentlency to look over the whole sweep of the wave and the 
boats which are sliooting through. The Japanese signature also proved 
interesting enongh to draw the eyes to the upper left corner. The direction 
of eye nio~ements in this picture, as will be indicated in individual plates 
shown later, presents even more striking evidence of the character of per- 
ception than does the tlistribution of fixations in this density plot. 

Plate XI1 shows the combined records for 74 subjects who made a total 
of 4,060 fisations in looking a t  Picture 1, ''>It. Equinox. \T1inter." The 
sky ant1 the immediate foregrouncl received less attention than do the more 
darkly shaded mountains. The two deer, which show faintly, attracted 
more than ordinary attention, but the spread of fixations is so general that 
the characteristics of the subjects' perception can be indicated more clearly 
by statistical analpsis than by mere observation of the density plot. 

Plate SIII shows the massing of fixations for 40, subjects in looking a t  
Picture 32, "Amazon." As would be expected, the figure on the horse 
and the horse itself arc the chief centers of interest. L4 large part of the 
fisations on the pedestal were initial fixations, the center of interest shift- 
ing rapidly to the upper part of the picture. The fixations cover rather 
completely the figlire of the Amazon and the horse. 

The tlistrihution of fixations in the density plots which have been com- 
mented upon in the foregoing paragraphs is quite typical of that which 
occurretl for other pictures in the series. The positions of the fixations 
indicate clearly t11:~t for certain pictures the center or centers of attention 
are mllch rrlorc limited than in other pictures. The fact that the clensity 
plots represent composite cliagrams from a great many different subjects 
obviously results in a wider distribution of fixations on account of the 
varied interests of different inclividuals in looking a t  the same picture. 
Ho~vever, the tlensity plots clo give a rather clear indication as to  what 
parts of n given picture are likely to prove most interesting to a random 
selection of subjects. 

COMPARISON OF INITIAL AND FINAL FIXATIONS 

The character of the pattern of perception in looking a t  a picture 
changes rapidly from the initial to  the later fixations. The nature of this 
change varies considerably from subject to subject and from picture to 
picture, t ~ u t  there are certain rather general characteristics which can be 
identified. Although, as would be expected, individuals differ consider- 
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D~vsrTr P L ~ T  FOR ~~~~~~RE 3% SIIO\\ ING POSITIOX OF ALL FIS.ITTOUS 
FOR FORTY-TWO DIFFERENT St-R.JECTS 

ably as to what interests them most in a given picture, there are certain 
characteristics of perception which seem to be quite common to groups 
of subjects. Some analysis will he required to  make thesc similarities clear. 

One method of noting the progression from early to later fixations is to  
compare thc location of the first few fixations with the 1oc:~tion of an equnl 
number of fisations made just before the subject stoppetl looking a t  a pic- 
ture. An exaniple of this difference is shown in Plates STY ant1 S V ,  which 
exhibit respectively the initial three fixations for forty sul.>jects and the 
final three fisations for the same group of forty subjects in looking a t  Pic- 
ture 13, "The 7Tave." ,Is may be seen from Plate SIV, there is a great 
deal of concentration of the initial fixations, the 111nin interest being the 
massive wave which predominates in the picture. In Plate SY, stlowing 
the last three fixations, there is much more diversification xith an appar- 
ent interest in a variety of details. The boat sliding down the wave in the 
right fourth of the picture gets little attention during the first thrcc fis:i- 
tions but a considerable arnount of it in the last three. 'I'lie snow-capped 
mountain gets notably more attention in the later fixations than in the 
earlier ones. The area around the inscription in the upper left corner re- 
ceives little attention during the first three fixations, but consitlcra1)ly 
more during the last three; ai~tl  the s:~nlc tcntlency is :rp~)arc>~lt for that 
portion of the sea in the lower left part of the picturr. \V'tlilc ccrtain out- 
stancling characteris tics of initial ;incl later fisations :lrc. intlicated in 
Plates STY :~nd SV, the nature of the tlifl'ercnce r ; ~ n  be stlown i l l  much 
greater detail by simple statistical i~nalysis. 

If, for purposes of st:~tistical comparison. :i given pictr~rc wtlrc tlivitlccl 
into sixteen equal rectangles, a stutly coultl then bc mnctc of the 1r111nl)c.r of 
fixations falling within each small portion of thc picturc. Sl1c.1~ a methot1 
of dividing a picture into rectanglr~s is obvior~sly ;~rlbitr:lry :inrl artificial, 
but it servcs the purpose fairly well. Plate ST1 intlicntes this ~i~c~tllotl of 
division for Picture $1, "Stowing the Sail." Tn Plate XI-1 the nl~~llljers 
in the upper left corner of each rectanglc arc placed consecutively in 
the sixteen parts of the picture merely for purposes of iclentification. In a11 
subsequent plates of this type the nunihering of the rectangles will be the 
same. The number which appears in the circle in each rect;~ngle gives the 
percentage of the total nu~nher of fixations for the entire groul) of sub- 
jects, 68 in the case of Plate S V I .  The two numbers separated by a dash 
in the lower part of each rectangle give, respectively, the percentage of the 
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first three and the last three fis:~tions in that  rectangle. For esample, the 
68 subjects who looketl a t  Picturc 9 made 16.6 per cent of thrir fixations in 
Rectangle 8, while in Rectangles 1 I and 7 they macle, respecti\-ely, 15.4 
per cent and 11.7 per cent of their fixations. 

Before proceeding to  :I gcneral discussion of the  distrihntion of fisations 
in the 16 rectangles i t  will be interesting t o  folloxv tlie consecuti~-c fis a t '  ions 

of that group of 35 subjects whose initial fisations fell in Rectnnglcs (i and 
10 for Picture 9. The question is, "To what extent do s111,jccts whose ini- 
tial fisations fall in the same general a r m  of a p i c t ~ ~ r e  continl~e t o  show :a. 

similarity of interest as judged hy the positions of s~iccc~ssive fixations?" 
Figure 1 s h o ~ v ~  the  clistri1)ution of the  first 3 consecutive fis:~tions of this 
group of 33 subjects. Each of the .5 sections of Figure 1 cont:~ins I ( ;  rectan- 
gles which correspond in position to  those in Plate S V I .  The first section 
slio\~-s the 35 first fixations of this gronp of sul~jects in Rectarlglcs li ancl 10. 
For the. secc)l~tl iixntions it ma?.- he seen that  l o  of the :is fixations Irave 
move(1 to  Rc,ctangle .?. S itre still in Rect:ungle (i. 2 l l i~vr  n~o\-(.(I to Rec- 
tangle 7. 1 has niovctl to Rcctn~iglc !), (i rcn~:tin in Rct-t:~ngle 1 0 ,  ant1 s 
hnvc move(! t o  Ilectalrgle 11. Tllc thirtl fisations occbul,y thcb s;rlnch set of 
rect:tnglcs :ts (l i( l  the st'('on(1 fixations, 1)rlt arc a r r : ~ n g ~ ( I  wn~c\vhat t1iffc.r- 
ently. By the fo11rt11 lisation thcsc. original :is s~il~jetats hat1 sl)re:ltl ovcxr a 
rn11rh larger p:lrt of thc l ) i c t~~re .  One fixation is in Rvctitnglt. 1 ,  7 are in 
Rcct;rnple 5 ,  5 arc i l l  Rrct;~nglc 6, ctc-., a.; intlicntrrl i r ~  thr  fig~irtt. 13y tlre 
fifth f is:~tio~l thcrc ir still Inorc. tlivc.rsific:~tion i l l  tlrc positions of the :{.i 
fis:ltions. It is clear fro111 the nloverrleiit for tlii.; p:~rtic.r~l:tr ~)ic.t~~rch that no 
single j):~ttern of pcrcc.j>lion is follon,c.tl 1))- t h ~ s e  S,i irttliviclurrl*. 111 this re- 
spect the 11eIl:tvior of this p;trticrllar group is quite typic'nl o f  that  nllirh 
collltl 1)e il1ustr:ltctl froirl otlrcr picturc.s and othrr  grollps of ,111,jcc.t~. 

Conq):tri.;o~~ of initial :~n(l fin:11 f i s : ~ t i v ~ ~ s  for I'ictttrc !) 111:ry 1 ) ~  ll(,tc(i 1,:- 
referring to I'l:~tc SIT on p:tgc 3). I n  this j11atc tlie first of tlrr two n11111- 
hers which appear in thc lower part of each of t he  rectnnglcs irltlic:~tes the 
percentage of thc first three fix;ttions for the total group of l iX s~tl~jrct.;  

r 7 which fall in that  particl~lnr area. 1l1e st~contl figr~rc rc~)resc~t~ts tlic per- 
centage of the last thrcc fixations for tlie snrlle group of s11l)jccts. For the 
lower portion of tlie picture, as sho\vn in Rectangles l : i -I( i ,  incl~~sive,  it 
is apparent that  more attention was given during the last three fis a t' ions 
than during the first three. In  Rectangle 13 there were no fixations during 
the first three, bu t  5.4 per cent of all the last three fixations fell in tha t  
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First Fixations 

Frn.  l .-Distril ,~~lion of first five consrr.rlli\ 
lions rrIl i n  Ixrctanglcs (i and 1 0 .  (l'irtare 9. )  

Fifth 

.e fisntions lor tllirty-fivc s u b j ~ c t s  wl~ose initial fisn- 

rectangle. In  Rectangle 14 there was a slight increase from first three to 
last three fixations, a somewhat greater increase in Rectangle '15, and an 
increase from 0 to 2.9 per cent in Rectangle 16. In Rectangle 10 there was 
a marked increase, none of the initial fixations falling in that area, hut 7.8 
per cent of the final fixations falling there. Likewise, in Rectangle 11 the 
increase was from 11.8 to 17.6 per cent. In  Rectangles 5, 6, 7, and 10 a 
greater amount of attention was given during the early fixations than dnr- 
ing the later ones. These were the rectangles which attracted the eyes 
most often for the initial fixation, but in the subsequent observation of the 
picture the perception spread to other parts. 

The numbers in the circles in Plate SVI ,  which indicate the percentage 
of fixations in each rectangle for the first 18 fixations during which the 68 
subjects looked a t  the picture, give perhaps the best general index of in- 
terest value for the various parts of the picture. These percentages are 
based upon a total of 1,224 fixations, a number large enough to furnish a 
significant sample. The first 18 fixations were selected arbitrarily as a 
sample in order to give every subject equal weight in the percentages. 
Otherwise the variations in the total periotl of ohserration tvoalcl attach 
unequal weights to the various subjects. However, the grouping of fixa- 
tions designated as the "last three" refers to the last three for the entire 
observation of the picture, not the last three of the sample group of 18 
fixations. 

Plate XT'II shows the percentage of fixations in the 16 rectangles for 
Picture 1.3, "The Wave." The statistical data upon which the percentages 
in this plate are based are shown in Table I, in which the number of fisa- 
tions for the 40 subjects looking a t  this picture are given first for each of 
the first 18 fisations both by rectangles and hy combinat ions of rectangles 
which divide the total picture into fourths instead of si~teenths. Follom- 
ing the presentation of the data for the first 18 fisations separately, the 
same numbers are recombined into groups of three fixations, giving the 
number of fixations in each of the sixteen rectangles and in each of the 
fourths of the picture. At the bottom of the table the data are recomputed 
in percentages, showing, first, the percentage of all 18 fixations in each of 
the divisions of the picture, then the percentage of the first three fixations, 
and finally the percentage of the last three fixations distributed in like 
manner. Complete tables similar to this arere prepared for fifteen different 
pictures. Due to the limitations of space they are not reproduced here, 
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but a sunlmarJT tnblr giving the percentngc distrilrution in the sisteen rec- 
tangles is given in Table 11. 

I n  referring t o  Plate SVII and T:tble I n very significant fact may be 
seen. For the  first fixation the rect:tngles receiving the greatest amount of 

TABLE I 

DISTRIIICTION OF FIXATTOSS FOR PICTUIIR 13, G R ~ ~ : P E ~ )  BY 
RI:CTANGLRS AND C O J I I ~ I N : ~ ~ I O N S  01: RECT.\SGI.ES 

I 

4r~llt;lEa~) 1 1 I 1 1  I 
Tul;il 1 - 1 8  li 1 !I '2 '! 0 :3 5 H I 5  :1 3 I1 I I 5 1 i 1 0  O I : I  I li I I 5 I I1 II H ? I :Ili I !I I .2l I :I:< .I I:< 7 

1 - 3 .  ? j l j .7  l igi  7 i r ,!iill O I I I O  1111 I 7 I; ;,IIIX ,? 5 I ;I; li n :1 :!I) !I -!:1 :; t i 2  i 
I.;ISL s $1 2 a u IJ n 11 IJ 9 5 1 . 7  H 7 5 5 (J .2 5 7 5 ~ 1 4  .! III K .? II 3 11' 5 N :j :I, .;- 5 I:I :I ->I] 11 :;I 1 1  I; IJ 

I l l  

:~ t te~l t ion ~ c r c  Rectaugles 13 ;ni(l 1 0 .  ~ r i ~ l t .  fisatio~lr :~l)l)txari~lg in c ;~c l~ .  
On the secontl fisntion Rectangles 10 ancl (i \vtbre t h c  chief cr11tt.r~ of inter- 
est. For the tllircl fixittion Itcctirnglc (i receiretl thtx illoat i~ttention, ; t ~ ~ c l  

for the fourth :m(l fifth fisstiolls the cmtcrs of intc~rt~st \vtBrr rrslr.ctirely 
Itectangles (i and 2. 'l'he general tlircction of this ~na jo r  nro\-t.~llc~~~t \\.ill 
seen t o  fullou- tht> ~na in  tlirection of the warre, starting a t  the. I ~ o t t o ~ n  in 
Rectangles 16 and 10 and then moving up through Rectangles 10 and 6 t o  
Rectangle 2. The general direction of this movement is even more ap- 
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p a r ~ n t  in thr  i~~dividual 1,lottings for this picture, as will bc shown later in 
this report. 

X co11iy)arison of the percentage of the first threc and the last three fix- 
ations also furnishes some interesting facts. Rectangle 6, which received 
96.7 per cent of the first three fixations, received only 15.8 per cent of the 
last three. Likewise, Rectangle 10, which received 20 per cent of the first 
three fisatio~ls, received only 7.5 per cent of the final three. On the other 

TABLE I1 

PERCF:NTAGF: OFFISATIONS \ ~ H I C H  FALI, I N  EACH OF THE SIXTEEN 
RF:~T.\XGLF.S FOR FIFTEEN DIFFERENT PICTVRES 

- 
-- 

I I 

1 . . . . . . .  44 
? . . . . . . .  44 
R . . . . . . .  29 
9 .  IiH 

11 . . . . . .  17 
14 . . . . . .  29 
1% . . . . . . SO 
1 4 .  . . . . . . :<4 
?t i  . . . . . . .  95 
:12 . . . . . . .  84 
:is. . . . . 3" 
:I(; . . . . . S . k  
41 . . . . . . .  24 
4 7 . .  . . . .  59 
19.. . . . 12 

-- 
.%ver- 

a g e .  . . . . -  

hand, Rect:~ngle 13, which received no attention during the initial fixations, 
received 10.8 per cent of the final fixations, and Rectangle 1, which re- 
c~ived but 2.5 per cent of the first three, received 9.8 per cent of the last 
three. 'I'he general trend is also seen quite clearly in Table I by following 
down cert:iiu of the vertical columns. In the groupings by three's it will be 
found that in Rectangle 10 for the first three fixations there were twenty- 
four; for Fixations 4-6 there were twelve; for Fixations 7-9, eleven; for 
Fixations 10-12, seven; for Fixations 13-15, eight; and for Fixations 16-18 
there were ten. Here it is evident that the trend of perception is first to  
this rectangle and then away fro111 it. Likewise, in Rectangle 6, which re- 
ceived the largest number of fixations for the first three, namely 39, there 

is a rlecreasinp: number in successive sets of threc fixations, thc nunlllers of 
fixations being, respectively, 22, 18, 19, 10, ant1 9. On the othcr hantl, 
Rectangle 11, which contains the small white mountain, has but 19 fixa- 
tions during the first three; while in successive groups of three the num- 
bers were 18, 80, 10, 26, and 11. Likewise, in Rectangle 12 there were no 
fixations during the first three, but in successive groups of three the num- 
bers were 9, 9, 15, 10, and 8. The general trend of perception for each of 
the 16 rectangles of the picture can be ascertained by looking down the 
vertical columns either for each of the 18 fixations separately or for the 
fixations in groups of three. 

71Then Picture IS is divided into fourths, as one might anticipate, the 
center four rectangles receive the greatest amount of attention, 43.7 per 
cent of all of the fixations appearing there. The four rectangles in the 
upper left of the picture received 36.1 per cent ant1 those in the upper 
right 9.1 per cent of the fixations; whereas the lower left fourth of the pic- 
hire received 81.1 per cent and the lower right fourth 33.4 per cent of the 
fixations. The upper right quarter of the picture is cle:trly less attractive 
than the remaining parts of it, there being little to draw the attention to 
that portion of the picture except the sky and the beginning of the large 
wave. 

Plate XVIII shows the distrillution of attention for Picture 3.2, cbLlma- 
zon." This p i c t ~ ~ r e  is p:trticularly interesting in view of the fact that the 
pedestal occupies almost exactly the lower half of the picture. Co~nparing 
the initial and the final fixations, it is apparent that while not a single one 
of the last three fixations was given to the lower half of the picture, 20.9 
per cent of the first three fixations were distributed over that part of it. 
Still more striking is the fact that 45.8 per cent of the first fixations for 
this group of 24 subjects fell on the lower half of the picture. The large 
dark mass of the petlestal attracted the eye, which imnietliately shift,ed to 
the upper part of the statue. Sixty-one arid one-tenth per cent of the last 
three fixations fell in Rectangles 3 and 5. Rectangle 3 co~lstituted the 
principal center of interest not only in the initial three and the final three 
fixations, but also for the total number of fixations during which the pic- 
ture was observed. 

Plates XIX-XXII ,  inclusive, show the distribution of fixations by 
rectangles for Pictures 11, 47, 36, ant1 8. In Plate XIS it is interesting to 
note that 89.6 per cent of all the fixations are given to the upper half of the 
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picture. This is probably due t o  the human faces which, not only in this 
picture hut  in all others where they appear, prove t o  he principal centers 
of interest. 'The number of fixations in the  right fourth of the picture, 
Rectangles 4, 8, 12, and 16, builds up very slowly, the  nunlher for each 
successive group of three fisations being I, 7, 12, 18, ant1 20. 

In  looking a t  Picture 47, as shown in Plate SS, tlie fifty-nine suI)jects 
made a preponderance of their initial three fixations in the center four 
rectangles, 68.4 per cent of the fisations being locntetl in that  area. IIow- 
ever, there was an  increasing tendency t o  move towartl the  outer p:~rt of 
the picture, the total num1)er of fisations in the  center four rrct;lngles be- 
ing, for the soccessi~~e g ro l~psof  three, 122, 84, 82, 61, 52. ;tat1 54. I11 this 
picture there is also it rnarketl tendency for f is;~tiot~s in the right fourth of 
the picture t o  increase, the number of fisations 1,. succcsqive grorlps of 
three in Rectangles 1, 8, 18, ant1 16 being 0, 7, 11,  I!), 26, anrl 27. 'l'he col- 
ulnn of rertangles on the left also sho\vs an increasing nuillher of fis t '  a ions 
by groups of three, although not quite so ~)ronouncecl as in the right tier 
of rectangles. 

Plate S S I ,  whish e ~ h i h i t s  Pictr~re Xi, ;I tapestry, is of i~~tcbrt.st herause 
tlie great amount of detail is ml~cli Illore witlesl,re:l(l t11:ln in the case of 
some of the pirt l~res already shown. JYhile the  crnt r r  four rcc-tanglcs re- 
ceive the largest amount of attention, it is interesting to  note ho\v mucll 
more attention is given t o  the top row of four rec ta~~glc .~  t11:tn to  the hot- 
tom row. 

Platc SSTT, sl~owing Picture X, an abstraction cl~titlctl "1,e Roi et la 
Reinc," is introtluccrl because of the  rwclicelly different ch;iractcr of the 
romlmsition. Rfost suhjerts e ~ p r ~ s s e d  a goocl (leal of tloul~t as to  ~t-liether 
they s:rw- anything in tlie picture or not. Onlj- thosr sl~hjects ~vho \v(.re 
trainetl in art-ancl a rclativcly small pvrcentagc of them-showed :tny 
notable enthusiasm for the pictr~rr. The renter aritl 11pp1~ cerltcr rectan- 
gles received the greatest amount of attention, wit11 the outer colu~llns of 
rectangles on both the  right and the left showing an increased amount in 
successive fixa.tions. 

The general statistical summary of the first eighteen fisations for each 
of the  pictures treated was given in Table I1 on page 36. From this table 
i t  is clear t h a t  there is no single tendency which is characteristic of all of 
the pictures. The center four rectangles, which are numbered 6,7 ,  10, and 
11, received the greatest amount of attention, their respective percentages 
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of fixations ljeing 12.9, 13.3, 10.7, ant1 10.1. The two center rectangles a t  
the top, n a n l l r r ~ ~ I O  and 3, received resp~etively 7.6 and 10.3 per cent of all 
cd the fixations, while the rectiingles in the corresponding position at the 
bottom of the picture received but 1.9 and 5.9 per cent of the fixations re- 
spectively. TIowever, the center rectangles in the lower and upper rows 
mrive(1 nrore attention than the center rectangles in the outer left and 
outer right cdanms. 'l.lie total percentage of fixations given to the upper 
and lower center rectangles is "L.7 per cent, whereas the corresponding 
percentage for Rectandes 5, 9, 8, and 1'2 is but 15 per cent. For the four 
corner rectangles, numberetl 1, 4, 13, and 16, the respective percentages 
are 1.8.3.1.1 .6, and 2.8. The corners a t  the right received more than those 
a t  the left ant1 the corners at the top more than the corners a t  the bottom. 
IIowever, there is lnarked variation from pictllre to p i c t ~ r e  and it must be 
kept in mind that the averagcCs for this group are influenced by the charac- 
teristics of the particular pictures included. However, with due attention 
to those featl~res. the table fornishes some very significant data for artists 
to reflect upon. 

It is intt*r(.sting to note that the percentage of fixations in each of the 
sixteen rectangles for Picture 8, the al)straction, differs from the percent- 
ages in the varioes rectangles for the entire group of pictures by an aver- 
age deviation of only 1.6 per cent. The grcatrst cle\~iation in any single 
rectiingle is 4.3 per cent, wliereas in six of the rectangles it is less than 1 
per cent. This may or may not be simply a matter of chance. 

In  looking a t  Picturr 10, "The Solemn Pledge," the principal centers of 
interest are the four faces of the Indians. I n  this case comparing the dis- 
tribution of fixations by rectangles is not particolarl~r satisfactory be- 
cause the lines divilling the rectangles arbitrarily cut across some natural 
centers of interest. When the hmds of the four Indians are outlined in ink 
the number of fixations falling within the outlines can be ascertained. 
This IV~LS done, drawing the linrs closely arouncl the heacl of each of the 
two lower Indians, while for the two upper Indians whose heads overlap in 
the picture a single outline was drawn around both. Counting the first 
three fixations only for a group of 29 subjects, it was found that 26.4 per 
cent of the first three fixations centered on the heads of the two Indians 
near the top of the picture, 5.7 per cent of the same three fixations were on 
the head of the Indian a t  the lower left, whereas the head of the boy at- 
tracted none of the initial three fixations. For the entire number of fixa- 
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tions and for the complete group of 68 sul)jtxcts it wiis founil that 11.6 per 
cent of all the fixations went to the In(li:~n's fact. on the left, 04.7 per cent 
to the two heads a t  the top, and 7 per cent to the 11md of thtx boy on the 
right. All told, 13.5 per cent of all the fixations on the entire picture sere  
centered on the four Indian heatls. Tlle proportion of space oecupiecl by 
these four heads, as compared with the entire picture. is obviously very 
nluch less than 13.5 per cent. 

Comparisons similar to that in the foregoing par a g raph can also be 
made for the four heads in Picture 11, "The Judgment of Paris." For the 
entire group of 17 subjects who looked a t  this picture. 15 per cent of the 
fixations fell directly on the four heads. The two heads in the middle at- 
tracted more attention than the two heads a t  either estreme. 

.Another study of fixations on a specific area of interest can be made for 
Picture 9, "Stowing the Sail." In  this picture an outline was made leaving 
a three-millimeter border aroand the recl flag hanging in front of the mast 
of the boat. For the entire group of 63 subjects there were only 57 fixa- 
tions out of a total of 2,989, or 1.0 per cent, which fell within the area on 
and adjacent to the flag. For a test group of '29 subjects for whonl the 
first three fixations were stlldietl, only one fixation out of (Xi fell on that 
area. While the red flag in this picture is frrqomtlg regar(1rd as n striking 
center of interest, the objective data do not snpport this conclllsion. .is :L 
matter of fact, it attracts little attention a t  the beginning of looking a t  the 
picture and receives u very small percentage of the fixations during the 
entire process. 

INDIVIDUAL PATTERNS OF PERCEPTION 

In the foregoing sections of this chapter certain general characteristics 
of the process of perception in looking a t  pictl~res have been pointed out 
by means of density plots and b,v a statistical treatment of the positions 
of fixations in the sixteen rectangular subdivisions of the pictures. There 
are some limitations to the interpretations which can be dm~vn from 
massing data in this manner, due to the fact that certain characteristics of 
a pattern of perception for one individual may counterbalance opposite 
tendencies with another indiviclual and thereby corer up significant fea- 
tures of the perceptual process. In  this section of the chapter a series of in- 
dividual records will be shown in which the actual patterns of perception 
are presented with objectivity and precision. As was stated in an earlier 
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part of this report, 1,877 individual records were secured. It is obviously im- 
possible, due to lilnitntio~ls of space, to present even a considerable sample 
of this large number of records. In  selecting individual records for presen- 
tation the writer has tried to select those which are most typical of the 
nlain group of subjects, or which illustrate certain features to which par- 
ticular attention is to  be called. The plottings which follow are not to be 
thought of simply as pictures used to  illustrate this report. The dots and 
lines on the prints of the pictures are the actual data in a study of this 
type, and they sllotv the characteristics of perception more vividly than do 
verbal descriptions or statistical tables. 

Plate XXIII shows the eye-movement record of Subject 1 in loolring a t  
Picture 5,  "Joan of Arc at the Court of Charles VII." The border around 
the picture received no direct fixations whatever. The pattern of percep- 
tion begins a t  the left center of the picture. Fisations 1-8 make a general 
swing across the faces of the group of standing figures antl then go to the 
kneeling figure in the center. Fixations 9-14 cover this kneeling figure. 
Reginning with Fixation 15 there is another swing back antl forth over the 
faces of the groul), and then beginning with Fisation 2'7 and extending 
through Fisi~tion 37 the attention is given to the costumes of the figures 
on the right. Fixations 38-46 again cluster aroiind thc kneeling figure, 
while Fiuations 47-54 cover the rather elaborate costiunes of the figures 
at  the left of the picture. The subject returns again to the center of the 
picture for the last three fixations. Thc outstanding characteristics of this 
piittern of ~>erception are the su~ings of the eye across the faces of the 
stantling figures, the det:~iled exanlinntion of the kneeling figure, and the 
two j~criods of esaminat,ion of the costumes. first a t  the right and then a t  
the left. The duration of the fisation pauses is given in the tabulation of 
figures below the plate. It will be seen that the fixations range in duration 
from 3 thirtieths of a second on Fis~ition 4 to 82 thirtieths of a second on 
Fixation 58. A discussion of the reasons for this variation in ciuration of 
fisations will be reserved for chapter iii, which is concerned esplicitlg with 
that problem. However, the variation in the duration of the fixations is 
very large and obviously reflects the adjustment of the eye to the different 
interests of the subject in loolcing a t  the picture. The reader should bear 
in ~nincl that the total number of fixations reflects either the termination 
of the subject's desire to continue looking a t  the particular picture or the 
arbitrary cutting off of the picture if the number of fixations gets to be too 
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large to be plotted clearly on a single print. Ordinarily, it is difficult to 
plot more than 75 fixations on one picture without having the lines and 
dots become so conflisect that it is impossible to  follow them. I n  the case 
of this particular picture the subject signaled of his own accord for the 
nest picture to be shown. 

Plates S S I J T  and X S V  show the records of two subjects in looking a t  
Picture 6, "Sunday on La Grande-Jatte." In  Plate S S I V  the subject 
signaled for a change of pictures a t  the end of the forty-second fixation, 
while in Plate S S V  the subject made a longer study covering a total of 
126 fisations. The general pattern of perception in Plate S S I V  can be 
followed easily. The first fixation falls almost exactly in the center of the 
picture and the eye then moved to  the head of the lady carrying the para- 
sol. Following Fixation 3 the center of attention moved to  the figures 
sitting on the grass in the lower left of the picture. Beginning n-ith Fixa- 
tion 12 there is a general sweep to  the left and then over the upper portion 
of the picture, swinging back to  the standing figures with the parasol and 
then continuing the survey down toward the lower part of the picture. 
The duration of the fixations shows much less fluctuation than was found 
for the picture described in the preceding paragraph. In  this case the 
range is from 1 thirtieths of a second on Fixation 32 to a duration of 05 
thirtieths on Fisation 29. 

Plate S X V  presents a much more elaborate esaminatiorl of the picture. 
No attempt will he made here to  describe the pattern in detail, but the 
serial numbers on the dots and lines can be traced easily, starting with the 
first fixation which falls slightly to  the left and above the center of the 
picture. The parts of the picture which received most attention from this 
subject are the man and lady carrying the parasol, the figures in the upper 
central portion of the picture, the figures a t  the extreme left, and the group 
on the grass in the lower left portion of the picture. The location of the 
fixations reveals considerable attention to  details, as, for example, Fixa- 
tions 18,19, and 117 on the small dog, Fixations 75 and 116 on the large 
dog, and clusters of fixations over particular individuals. The variation in 
duration of the fisations, as shown in the numbers below the picture, is 
somewhat greater than in Plate XSIV,  being from 2 thirtieths of a second 
on Fixation 45 to  50 thirtieths of a second on Fixation 89. 

iZ picture of somewhat different character is shown in Plates XXVI, 
S S V I I ,  and S S V I I I .  In this picture, "The Grief of the Pasha," special 
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a m *  c - C O L O C  - tion occurs directly on the tiger. Fixtttions 1-6 make a gerreral survey of 
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_ + _ _ - + - -  his body. Fixations 7-13 shift to the two large burning candles. The sub- 
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ject then moved his eyes to the Pasha, shifted once nlore to the tiger, and 
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finally, beginning with Fisation 26, started an elaborate and cletailed sur- 
vey of the decorations in the upper part of the room. Tittle :~ttention is 

, - . O * L O e l - = ~ ~  - given in Plate S S V I  to  the central and left parts of the picture. 
z g i & i z + i  -_--- In Plate S S V I I ,  on the other hand, a rather tletniletl esa~nination is 

m m e - O w Y O  - - made of the left part of the l~icture. This subject gitvtl a large amount of 
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Pasha, and a somen-hat cliffererlt type of attention to the architectural 
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features of the room. The repeated swings of the eye back ant1 forth from 

w left to right inake a conspicuous characteristic of this pattern of percep- 
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~r are nluch longer in duration tlian   no st of the others. Tt is interesting to 
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Plate S S V I I I  sllows a still cliWerent p:Ltterl~ of 1)erception than tht. two 
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L A , - ~ , - T A ~  jrist descrihecl. Tn this cb:tse cz rtllatively snit~ll anio~rnt of :ittention goes to 
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the tiger, vchry little to the figure of tlie sitting l'asha, but n very lrtrgr 
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- - - - s o - -  amount to the btirnirig c.anclle :it the left i~11t l  to the arcliitt~ctural clt~c.orn- 
2;k;$z,si7 tions a t  the top of the rooni. The ilunlthrous sllort eye niove~ncnts from 
3 C . . p P l n O h L 9  fixation to firation in the tipper part of the pictiire indicate n tlrtuiletl ev- 
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- - c 0 1 7 ' v N - 1  aminntion of the elt.coratio~ls such as was not apparent in eitlrcr of the 
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other two plates for this 5:llrie picture. .I co11lp:trisotl of the three sul~jects 
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whose records arc. shown in Plates S S V I  - S S V I I I  il1ustr:ites t l ~ r  state- 
~ncnt  n~:~tle carlicr in this chapter to the effect that the clclrsity  lots sllo\v- 

- C s , l h 5 n m ~  - 
13,L.!?L-3h& ing combined records for a. large group of inilivitlunls are useful in itltbntify- 

I ing main centers of interest but that individual traits nlay thereby be lost. 
The distinctive characteristics of perception in these three plates would 
certainly be lost by combining them. 
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centers of interest are tllc dead tiger lying on the rug, the Pasha sitting a t  
q, *> .,. ,, 9 9  -8 ------ the side, and the elaborate decorations above the pillars. 'l'he initial fixa- 
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Plate YSIX, which exhihits one subject's fixations on Pictrire 36, a 
tapestry. is of interest because the picture contains so much detail and be- 
cause almost every section of the tapestry has some attr:tctivc features. 
Subject 9 begins a t  the left ccnter, the first series of fisations moving to 
the lower right part of the picture. From there, lwginning with Fisation 
6, the eye moves toward the upper part of the picture and makes n general 
survey ending with Fixation 16 in the upper right corner. The pattern of 
perception for this individual is characterized by a series of large swinging 
morements of the eye. The series, heginning with Fisation 34. makes a 
complete swing around the outer part of the tapestry entling with Fisa- 
tion 52. There is no evidence a t  any point in this plate of a cletailetl es- 
amination of a single portion of the tapestry. If this suhject had looketl a t  
the picture continiiolisly for several minutes pro1)ahly st~cll tletnil~d ex- 
amination \\-oulcl have occurretl later on. The p:tttern of eye movements 
here is typical of that Pound in the case of a great rn:ln?. snhjects tvliere the 
process of looking a t  a picttlre consistetl sinlply of a gtxneral survey of its 
major feattires. JIany suhjec-ts sign;tled thnt they were through looking 
a t  the picture and ready for thc next picture ;kt tllc encl of this general 
sarvey, sholr-ing no pnrticu1;tr desire to continrie to a cletnilerl s t ~ ~ r l y  of the 
picture. Their behavior resembles that so comnionly -rvitiiessetl in an art 
gallery where indix-itluals inove rapidly from pict~ire to picture with a. 
superficial perreption of each. H o ~ v c ~ c r .  for other suhjccts tluitc the re- 
verse nTas true. tlicir patterns of fisat ions sho~ving nurncrous centers 
where clllrters of eyc niorerl~cnts nrouncl n part iculnr itc~li of int tvst  re- 
veal :+ detailctl exarnin:ttion of thnt part of tlie pictr~re. 

Plates SSS ant1 SSST for Pictlirc 10, "The Silence of the Night," are 
of interest heca~ise of certain characteristics of the picture itself. .I priori  
one might espect to fin(] lriany cyc ~novenier~ts in tllc vertical tlircctiorl 
following the lines of the trunks of the 1)irch t revs. I n  Pl:~tc SSS there is 
considerable evidence that the white trunks of the trecs t l i t l  influence thc 
general pattern of perception. The fixations for this subjrct fall into three 
distinct groups arranged around the three clusters of birch trees, first a t  
the left, then in the center, and then a t  the right. There is no general 
swing of the eyes from left to right across the picture until Fixation 30, 
after which the eye moves back to the trees a t  the left. 

I n  Plate SXSI,  on the other hand, there is much less evidence that the 
vertical lines of the tree trunks influenced the pattern of perception. Here 
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the horizontal movements are much more predominant than the vertical 
ones. With the exception of certain vertical movements a t  the left of the 
picture, following the line of the tree trunk, there is little indication that 
the trunks of the trees were followed a t  all. On the other hantl, there is a 
great deal of horizontal movement both a t  the top of the picture, back arid 
forth from the tree tops and clouds, and in the lower central parts of the 
picture following the general features of the landscape. l'he cluster of 
fixations in the right center over the end of the road iutlicates :L p:~rticular 
interest in that section. Also, there are evidences of considerable interest 
in the lower left ancl in tlie lower central parts of the picture. The large 
number of short fixations, particularly in the first half of the recorcl, may 
surprise the reader. One might expect for a picture of this type that long 
fixations ancl more reflection would be characteristic. I n  the latter half of 
the picture there are rnore long fixations although none of any estrenle 
duration, 33 thirtieths of a seconcl being the longest single fixation in thv 
entire record. The picture had the title "The Silence of the Night" printed 
below it as shown in tlie plate. l'his sul~ject paid no tzttention whatever 
to the title and mar!c no fixations remotcly :tpproarhing it. For the entire 
group of subjects whose records were t:iken with this pictrirt~, "3 per cent 
looker1 a t  thc title while 73 per cent clitl not. 

'I'wo i~idivitlual records for Picture 13, "'l'he \Y:tve," are shown in 
Plates SSSTT and S S S I I I .  In Plate S S S I I  gcrlt*r;il circular nlove- 
~nents following thv direction of the wave itre c1e:zrl;c- :tpp:~r.rnt. The first 
fisation fulls slightly above ant1 to the left of the center. The  inovc~nient 
then proceeds to the top of the big wave, swings over to  the left, and then 
in a left-to-right movelricnt it swings down throligll the wave and up again 
a t  the right to the sky, changing direction with Fixation 13. I~ollou~ing 
Fixation IS thc eye moves agsirr in a circular motion first down to Fisa- 
tions 14 and 15 and then in a left ant1 upward direction, following the gen- 
eral swing of the wave to its crest in Fix:~tions 29 ancl 30. l'he whole pat- 
tern of fixations here is dorninatecl by the tremendous pull of the move- 
ment of the wave. The diin print of the picture, as shown in the plate, 
loses much of the detail which appears in the large colorecl print shown to 
the subject. The Inanner in which this particu1:~r suljject looked at the 
picture furnishes an excellent example of how an artist is able to control 
the perceptual process by the composition of his picture. Subject 142, 
whose record is shown in Plate SXSIII ,  exhibits a general tendency of 
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movenlent from the lower right to the upper left although the circular 
swings of the eye are not so pronounced as in thc case of the subject shown 
in Plate SXSII .  Sul,jcct 112 was evidently Inore interested in detail than 
in the tlircction of the wave, more attention being given to the boat gliding 
clown the wave a t  the right, to the snow-capped mountain, and to the boat 
conling out from behind the small wave. Some attention was also given to 
the Ja11:~nese inscription in the upper left corner. The writer regrets that 
it is impossible to show here the entire set of forty plottings for the group 
of subjects whose records were obtained for this picture. h survey of a 
large group of individual records shown together is much more illuminat- 
ing than a display of one or two sample cases can be. 

Plate S S S I V ,  which shows a photograph of the statue, "Joan of Arc," 
Picture 31, presents a quite different situation than the pictures which 
hare been shown heretofore. The background in this case contai~ls noth- 
ing at all of interest. Consequently, it is not surprising that the entire 
process of perceptioil is limited to the kneeling figure and the base on 
rvhicll it rests. The face receives a large amount of atten tion, as might be 
espectetl, as tlo also the foltled hands. The face and the hands were the 
principal centers of interest for most of the subjects who looked a t  this 
picture. The patterns of perception in general showed a wider spread over 
tlie lo~vcr part of the figl~re, narrowing to the face a t  the top, as is the case 
in this part iculnr plate. 

Three rt.cortls are shown for Picture 12, "The Solemn Pledge," in order 
to illustrate three* definite ch:tracteristics of the group of subjects who 
looker1 at this 1)icture. Plate XXXV shows a record which is typical of a 
numl)er of others. IIere the four faces constituted practically the entire 
subject of interest, very little attcntion being given to :tny other part of 
the picture. 'Hie orlly exception to the concentration on the four faces was 
a series of sis fixations centering around the boy's hand in the lower cen- 
tral part of the picture. Whatever effort the artist spent upon the back- 
ground was lost for this particular subject as far as any direct observation 
was concrlrncd. The typical charactcristic here is the close attention given 
to the four faces, the movement being from the two faces a t  the top to the 
one :kt the left and then to the one a t  the bottom, back to the left and to 
the top. In  only one instance, namely, the rrlovement from Fixation 59 to 
60, was there a lnoveme~lt from the two faces a t  tlie top directly to the face 
of the bog in the lower right corner. In Plate S S S V I  there is again a 
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predominance of interest in the faces of the Indians. However, there is 
sometvhat more diversion of attention, several fixations spreading to the 
sky and landscape a t  the top and a t  the left side of the picture. The faces 
of the tall Indian a t  the top and the Indian a t  the left dominate the inter- 
est of this particular subject. Plate XXXVII is shown because, while it is 
not typical for a large group of subjects, there were several records such 
as this. Here there is a decided lack of a dominant interest in the faces of 
the four Indians, the major attention going to the background. The prin- 
cipal movements of the eyes are around the two sides and across the top 
of the picture, there being six large swings of the eyes directly across the 
picture in horizontal direction. This particular subject was a high-school 
senior, as was also the subject shown in Plate XXXVI. The subject 
shown in Plate S X X V  was an adult. 

In books dealing with art  one frequently encounters the statement that 
vertical lines such as those appearing in the picture of the cathedral 
interior, Picture 47, have a tendency to lead the eye in an upnrard direc- 
tion and to cause a pretlominance of vertical eye movements. Plates 
SSSVITI,  S X X I X ,  ant1 S L  show the records of three subjects in looking 
a t  Picture 47. Subject 77, shown in Plate SXXVIII ,  made his first fixa- 
tion near the ccntcr of the picture and gave most of his attention to  the 
vertical ccntcr of the picturc. Onc predominant upwarcl swing of the eyes 
is noted in Fixations 49-53, while, on the opposite side, a rlownw~rcl set of 
fisations appears, from Iqixation 38-41, covering the column on that side 
of the picture. There is also a cluster of fixations in the lower left part of 
the picture. However, the major portion of attention is given to the win- 
dow, the pipe organ, and the tloors. 

In Plate S X S I X ,  for Subject 66, there is still a considerable amount of 
study given to the vertical and central portion of the picture. However, 
there is much more attention to the columns on the two sides, the sweeps 
of the eye up and down these columns indicating the influence of the ver- 
tical lines. 

A still different pattern of perception is shown in Plate XL, where the 
several clusters of eye fixations indicate detailed examination of certain 
portions of the picture. In  the central part there is a cluster on the win- 
dow, another on the pipe organ, one a t  the upper right corner of the pic- 
ture, and quite a spread of fixations over the lower foreground. In  this 
plate there is again evidence of several vertical sweeps of the eye, influ- 
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enced apparently by the general direction of vertical lines. In  Plate S T ,  
there is a sinall cluster of fist~tions over thc ha~lging flag in the upper left 
part of the picture, although for the subjects as a whole little attention 
was given to this particular item. 

Picture 45, as shown in Plate XLI, shows an interior similar in certain 
respects to the cathedral shown in the preceding set of plates, but different 
in proportion, there being much inore breadth ancl less height. The gen- 
eral impression of Picture 45 is a dominance of horizolltal and low arched 
lines, whereas in Picture 47 the dominant characteristics were the tall 
pillars and the high vaulted ceiling. The movements of the eyes f o l l o ~ ~  
rather clearly the general directions of the lines in the interior of the libra- 
ry shown in Picture 45. Fisations 18-03 show a marked swing of the eyes 
following the general line of the shape of the room, whereas the flat tables 
in the lower part of the picture bring out horizontal movements. There is 
evidence of much detailed examination, although there are no specific 
clusters of fixations revealing a close study of any particular character- 
istic of the room. 

A room of a still different type is shown in Plate XLII  for Picture 46. 
In this einpty colonial rooin the major characteristics are right angles and 
sharp lines. The reaction of the subject is sometvhat different from that 
shown in the two preceding pictures. The influence of the squareness of 
the room, thc fireplace, and the windows is apparent. There is no series of 
fixations curving from one point to another as in Picture 46, and there are 
no sweeping vertical lines as in Picture 47. There are more right angles in 
the movements of the cye and a general following of  the contour of the 
room, as in Fixations 5-1 3, following the ceiling line, and in Fixations 37 
and 38 ant1 47-52, following the floor line. The left window received a 
consitlcrable amount of attention and the main lines of the room were 
fo]lowcd somewhat closely. 
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the jar at  the right side of the picture. In Plate SLIV the subject made a 
longer examination of the two objects. The gcncral swing of the eyes, 
however, in outlining the pattern of the wine cup is agairi clearlv evi- 
denced. In the case of Subject 1 in Plate S L I V  the eyes swung completely 
from one handle of the cup to the other, whereas in tlie case of Subject 12, 
Plate ST,III, the left handle of the cup received no direct observation 
\vhattver. In Plate SLIV the subject passed hack ancl forth from one ob- 
ject to the other several times, indicating possibly son~c comparison of the 
two. I t  is also interesting to note that in looking a t  the wine cup the move- 
ments of the e?lcs are primarily in the horizontal direction, whereas in 
looking at the jar the movements are chiefly in the vertical. The patterns 
of perception shown for these two subjects are quite typical of those 
which were founcl in the majority of cases in looking a t  this picture. 

In  looking a t  the elaborately decoratetl Chinese bronze jar, shown in 
Picture 01, the various patterns of perception were so interesting that the 
writer decitlrcl to sacrifice the easy legibility of the serial nnml)crs of the 
fis:ltions antl the clurations in order to present a set of eight plots. Consc- 
rlurntly, for this picture four plots arc presented 011 each page antl, while 
the nnm1)crs m a y  not he reat1 easily without a rcatling glass, the general 
pattern of pcrcc~ptioi~ can I)e sew. No attenlpt will be made to colnm~nt  
inclividn:~ll,v up011 encl~ of thc eight plottings. Ccrtltin general clifferences 
in pnttwn, however, :Ire :tpp:irent. For esample, in Ylatv XLI76 the geii- 
ern1 pattern of perception is very different from that in SLVd. In  Plate 
ST,Yb thc fisi~tions arca ronfirlccl for the most part to the central portion of 
the figure, the only csceptions hcing Fis:~tions 17, 19, 20, and 21. HOW- 
ever, in I'lnte ST,Vil thc eye made a series of very conspicuous swings 
following the oliter etlgc of thc vase antl lip and tlown the central portions. 
Fisation 43 in the lowcr right corner starts a series of twenty-two fix a t' I O ~ S  

~vhich circle the entire figurc cnding with Fisation 61. Plate SLVa shows 
three particlilar centers of intcrcst, one a t  the upper part of the handle, 
which is a, tiger maslc, and the other two centers in the lipper center and 
center portions of tlie vase. In rnost of the figrlrcs the darker portions 
do\\-n the center of the vase and the darker portions around the outside 
edges receivetl Inore attention than the two light sections extending up 
and down the vase. This is untloubtedlg due to the fact that the reflection 
of light in these latter parts of the picture obliterates the delicacy of design 
~vhich makes the vase of particular interest. The four plottings shown in 
Plate SLVI show other types of perceptual patterns. 

W t -  
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The entire series of individual plots which has been shown in the fore- 
going pages of this chapter indicate the nature of the perceptual process 
better than could be done by verbal generalizations. Individual differences 
from subject to subject seem to be somewhat more striking than likenesses 
in perceptual pattern. Still, there are certain general characteristics which 
can be noted, and, from a comparison of the actual process of perception 
with the characteristics of the picture, the artist may gain some knowledge 
as to the influence of certain types of pictures upon the perceptual process. 
The particular significance of these plates lies in the fact that the patterns 
of perception are entirely objective and that they show where the actual 
centers of attention were as the subject looked a t  the picture. A consider- 
able number of hypothetical statements which are found in the literature 
of art, such as those quoted in chapter i, may he verified or shown to be 
incorrect by reference to the patterns of perception which are obtained by 
the photographic method. An example showing the relation of the data 
of this study to one of these hypothetical assumptions is presented in the 
following paragraphs. 

It is commonly assumed that the eye will follow the direction of the 
principal lines in a picture. If the principal lines extend in a vertical clirec- 
tion the eye movements are assumed to be mainly vertical. On the other 
hand, if the picture emphasizes horizontal lines the direction of the eye 
movements is assumed to accord with the direction of the lines. In  order 
to test this assumption :t special s t~idy has been made of the initial fixa- 
tions for three pictures: first, Picture 47, a cathedral interior in which the 
main direction of the lines is pronouncedly vertical; second, Picture 13, 
"The TYave," in which the principal lines follow the direction of the wave; 
and third, Picture 45, the library of the Oriental Institute, in which the 
breadth of the room approximates its height and, while the lines of the 
ceiling extend vertically, their horizontal spread is almost equally great. 

Table I11 shows a comparison of the amount and direction of move- 
ments from Fixation 1 to 2 and from Fixation 2 to 3 for groups of subjects 
looking a t  these three pictures. The method of measuring the amount of 
movement was to compute by means of a square the horizontal distance 
and the vertical distance between Fixation 1 and Fixation 2 and then to 
secure the same type of measurement for the distance from Fixation 2 to 
Fixation 3. The distances were measured in millinleters and were recorded 
in terms of the amount of movement up, down, to the left, or to the right. 
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For Picture 47 there wcre 59 subjects for whom measurements were made. 
Reading from Table ITT. it may be seen that for this group of 59 subjects 
the average movcrnent per subject from the first fixation to the second 
was 14.5 rnillinitters in the l~pward direction, that the average movement 
in the downward direction was 17.4 millimeters, whereas the correspond- 
ing mo\yements to the left ant1 to the right were 3.3 and 6.1 millimeters re- 
spectively. Adtling the total vertical movements up and down and also 
the total horizontal movements, it is found that the average amount of 
vertical movement is 31.9 millimeters, whereas the average horizontal 

TABLE 111 

COMPARlSOK OF AVERAGE AMOUNT OF VERTICAL A S D  HORIZOSTAL ~ T O T E ~ ~ E A - T  
FOR INITIAL FIXATIONS ox PICTURES 13,45,47 

I I 

l ~ l ~ r o m  Fixation 1 to  2 Nrrt- From Finntiorl '1 to 3 

BEIT OF 

sus-  
JEFTR 

zontal 

movcment is 0.4 millitneters. The right half of the table sho\i~s corre- 
sponding figures for the movements from Fixation 2 to Fixation 3. Here 
the movement up was 12.6 millimeters, the movement clown 14.3,whereas 
the movements to the left and the right were 1.4 and 6.1 millimeters re- 
spectively. It is perfectly clear from these rncasurements for the first two 
eye movements that vertical movement is very much more pronounced in 
looking a t  this picture than is horizontal movement. JYhile this is quite in 
accord with the general assumption in looking a t  a. picture of this sort, one 
fact in the situation is a bit surprising. References to such pictures as 
cathedral interiors are frequently described in terms of the uplifting effect 
upon the eye movements. This supposed tendency to move upward in the 
process of perception is quite frequently transferred to interpretative 
values and such phrases as "the uplift of the spirit accompanying the up- 
ward swing of the eyes" are frequently seen. An examination of the data 
in Table 111, however, reveals the disturbing fact that both the move- 

ments from Fixation 1 to 2 anrl from Fisation 2 to 3 show a larger amount 
of movement in the downward direction than in the np~~arc l  direction. 
This is true, not only for the avcrage amount of movement, but it is also 
true if the number of movements in the upward direction and the rlo~~rn- 
ward direction are computed. In  the case of Picture 47 the movements 
from Fixation 1 to 2 showed 28 movements in the upward direction, 
whereas 31 were in the downward direction, and the mo\-ements from 
Fixation 2 to 3 showed 25 movements in the upward direction anti 34 in 
the downward direction. Consequently, while the eye movements be- 
tween the initial fixations in looking a t  the cathedral interior are mainly in 
the vertical direction, the domrnward movements are somewhat greater in 
amount and in number than are the upward movements. 

In  the case of Picture 13, "The Wave," an analysis of the direction of 
movements between the first and second and the second and third fixa- 
tions again reveals some striking facts. The movement from Fixation 1 to 
2 is somewhat more pronounced in the vertical direction than in the hori- 
zantal rlireetion, but in the vertical direction in this case practic 11, a v all the 
movement is up and very little of it tiown. To be specific, the average. 
movement in the upward direction from Fixation 1 to 2 is 26.2 millimeters, 
whereas the average movement in the downward direction is 0.8 milli- 
meters. I t  is perfectly clear that, in the initial observation of this picture, 
the eye morements are pronouncedly affected by the main direction of the 
large wave which is moving up. From Fixation 2 to 3 there is still a pre- 
dominance of up\*-ard movement although not quite so pronouncerl as in 
the case of the movement from Fixation 1 to 2. 'The prnlominance of up- 
ward rather than don~nward rnovelnents from Fixation 1 to 2 is revealed 
not only in the average movement in millimtters, but also by the narnber 
of movements in that direction. Thirty-five of the 37 srihjects tnoved their 
eyes in the upward direction from Fixation 1 to it, whereas only 2 sribjects 
moved their eyes in the downwarcl direction. In a number of respects 
Picture 13 furnishes an excellent illustration of how an artist has succeedecl 
in controlling the pattern of perception by the characteristics of his picture. 

For Picture 15, as indicated in Table 111, there is a little more movement 

in the vertical direction than in the horizontal direction from Fix t' n, ion 1 
to 2, but for Fixation 2 to 3 the amount of movement is nearly equal, the 
total vertical movement being 17.3 millimeters anti the total horizontal 
movement 17.8 millimeters. Likewise, in the nlovements of Fixation 1 to 



9 there is :I little preponderance of upwarcl rather than downward move- 
ments. the amounts in the two cases hcing 9.3 and 8.7 millimeters re- / 

spectively. For the movements for Fixation 2  to 3 there is a greater pre- I 

dominance of ~ipwartl nlovement than doWn\~-ard movement, the meas- 
b 

urenient I~cing I t 0  and 5.3 millimeters. 1 
The data for the three pictures, as presented in Table 111, are quite in 

accord with the cominon expectations in regard to horizontal and vertical I 
eye movenimts. The cathedral interior with its great predominance of 
vertical lines reveals a predominance of e;-e movements in that direction. 
The wave picture with the marked swing of the major wave upward and to 
the left sllonrs corresponding effects on the eye movements. In  the picture 
of the library interior where the relations of vertical to horizontal lines are 
less pronounced, the eye movements are less different in respect to verti- 
cal and horizontal direction. These three pictures have been selected for 
this type of'trcatment clue to the fact that the contrasts in vertical and 
horizontal lines furnish an interesting basis for comparison. Ob\~iously, 
several other pictures in the total group of fifty-five might have been 
1isec1 in a similar fashion. h comparison of Picture 42 showing the tall 
church spire monlcl show an cqually interesting contrast with Picture 44 
of the Rosenwal(1 RIuseliin in which the general direction of line is pre- 
dominantly horizontal. 

CHAPTER I11 

THE DURATION OF FIX,L\TION PAUSES 

I T HAS been evident from the plates shown in chapter ii that the 
duration of a single fixation pause of the eye varies a great tleal. 
Three thirtieths of a second may be considered as typical of the short- 

est fixation pauses, but a t  the other extreme there are fixations with dura- 
tions of 10 or more thirtieths of a second. Approsinlately 3 per cent of the 
fixations are more than 20 thirtieths of a secontl in duration. These varia- 
tions in duration are evidently related in sonle intimate fashion with the 
mental process of perception, since the moven~cnts ant1 fixations of the 
eyes are simply the involuntary adjustments to this process. In the pres- 
ent chapter an attempt will be made to discover soine of the reasons for 
variation in the duration of fixations. 

The variation in duration of fixations for the process of reading has al- 
ready been made the subject of considerable study. For cs:~niple, it is 
known that as children hecome rriorc rnuture in the proccss of reading, the 

duration of the fixation pauses bcconles increasingly shorter. children 
in the first grade an average duration of fixations for the silent reatling of 
easy rnxterial is approximately 19 thirtieths of a secontl. Ry the tinlc th'ese 
children reach the high-school or college level and have 1)ecoriie mature 
readers, the average duration of a fixation pause for the smne typc of read- 
ing material will have been reducetl to approximately G thirtieths of a 

second. Furthennore, it is known that when particiilar dificulties are en- 
countered in reading, such as difficulties in vocabulary, the duration of 
the fixation pauses increases. It is evident, therefore, that, in thc practice 
of reading, a long fixation is in some manner related to tlifficulty in percep- 
tion. The process of reading is, of course, very inuch Inore than the simple 
recognition of words. The words must be fused together into units of 
thought which are meaningful. The purpose of reading is to get ideas 
from the printed page. Consequently, difficulties, either in recognition of 
words or in grasp of the thought presented, have a marked effect upon the 
characteristics of eye ~riovements and fixation pauses. 

In  looking a t  pictures the process of perception seerns hardly compa- 
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rable with that in the case of reading. There is no evidence to indicate that 
children of school age see less well than adults or that the ordinary process 
of ohscrvation for them presents any inore difficulty than it presents to  
adults. Furthermore, as will be shown later on in this report, the average 
duration of fixation pauses for children is little different from the average 
for atlults in looking a t  the same pictures. Variations in duration of the 
fixation pauses cannot be thought of as indexes of difficulty in seeing the 
picture. Some other hypothesis, therefore, needs to be proposed. 

A situation which suggests another hypothesis may be noted in the 
process of arithnletical addition. If an individual is given a column of 
digits to add and a photograph of the eye movements is taken as he pro- 
ceeds either up or down the column, the variation in the duration of the 
fixation pauses will be very much greater than is found in reading or in 
looking a t  pictures. It is not uncomxnon in adding a column of digits to 
find single pauses of the eye which are ns long as six or even eight full sec- 
onds. Tt is perfectly obvious that the ordinary process of perceiving what 
the digits are could not possibly occasion a fixation pause as long as this. 
The only remaining hypothesis in the case of addition is that the long 
duratiolls do not appear because of any difficulty in visual perception, 
but rather hecause of central thought processes which cannot keep pace 
with the ordinary process of perception. Thus, when a person reaches a 
new combination which is difficult to add, the eye may hold perfectly still 
waiting for the mental process of adding to  be completed. This hypothe- 
sis, for which there is available in the literature a very considerable 
amount of supporting data, suggests that a long fixation pause in arith- 
metic is indicative of a central thought process, whereas shorter fixations 
are the typical characteristics of normal visual perception where there are 
no particular thought dificulties involved. 

If one would apply the hypothesis just described to the field of art, he 
might reason that the short fixation pauses are the typical procedure 
when the subject is simply looking a t  the picture, but that, when some 
particular portion of the picture so interests the observer that his mental 
process takes on the characteristics of reflection, the duration of the fixa- 
tion pauses would become longer. If this hypothesis were correct one 
would expect the average duration of fixation pauses during the first ob- 
servation of the picture to be considerably shorter than the average during 
the latter part of the observation. This mould be expected due to the fact 

that in observing any new picture the first requirement of the attention is 

I simply to see what is there, that is, to get information ahout it. After one 
has become aware of the characteristics of the picture, the processes of 
interpretation and reflection might be expected to occupy a greater part 
of his attention. 

If the mental experiences which occur as a subject looks a t  a pictare 
could be known, it would then be possible to  correlate them clirectly with 
the objective record of the fixations of the eye. However, any record of 
the content of the mind must, in the very nature of the case, depend upon 
introspection from memory after the picture has been seen. The clangers 
of misinterpreting such subjective eviclence are so great that the writer has 
chosen to make no attempt to deal with subjective accounts of mental 
experience in looking a t  pictures. 

One might expect persons who have high ability in art  to give more of 
their time to reflection and interpretation than would subjects who have 
less artistic ability. Adequate ratings of artistic ability are difficult to se- 
cure, but in chapter v of this report a cornparison is made of the character- 
istics of subjects who ranked high and who ranked low on a test of artistic 
appreciation. As a part of that con~parison. the study of ~lurations is 
continued. 

VARI.\TIONS IN DURATION OF FIXATIONS BY 
SUBJECTS AND BY PICTURES 

One method of studying variation in duration of fixations is to find the 
average duration of fixation pauses for a group of st~bjects each of whom 
has looked a t  the same group of pictures. The selection of data from those 
which are available would allow the use of a large group of subjects for a 
few pictures or a small group of subjects for a large nomher of pictures. 
The writer has chosen to take the middle course in both directions and 
accordingly tlrere is presented, in Table IV, the average duration of fisa- 
tion pauses for twenty-nine different subjects each of whom looked a t  the 
same nine pictures. 

By reference to Table IV, one can see the variations in duration in 
terms of individual subjects for each picture separately and for all pictures 
together, or in terms of the entire group of subjects for each picture. Con- 
sidering the latter variation first, it will be seen that the range of average 
duration of fixations for the various pictures was from 9.6 thirtieths of a 
second to 10.7 thirtieths of a second. The variation from picture to picture 
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for thc same group of subjects is c.luite small. the range being 1.1 thirtieths 
of a second. For in(livitlui11 s u l ~ j t ~ t s  thc range in average duration of fisa- 
tions is so~n~ \vh ;~ t  greater. For esanlple, Subjrct 63, the first one shown 
in thc table, nlntle an average fisation pause of 8.6 thirtieths of :L second on 

.4VElt \GIs; DIJRATION OF ALL PISATIOYS FOR TIYCVTY-XIYE 
SUB.JRCTS I N  LOOKING .iT KINE PICTCRES 

I I 

Picture 2 ,  but an average of 13.1 thirtieths on Picture 32. The next indi- 
vidual shown, Subject 65, exhibited quite different characteristics. For 
esample, on Picture 2 this subject made the longest average fixation 
pause, nmnely, 11.8 thirtieths of a seconrl, whereas on Picture 32 the aver- 
age duration of fixations was but 7.1 thirtieths. An inspection of the aver- 
ages for intliric1u;rls on each of the pictures throughout the table reveals a 
Yery large amount of variation of this sort. The picture which for one sub- 

jcct may produce long fixation pauses may, for another, result in short 
pauses. Furthermore, the range of average durations is w r y  n111ch g rca t~ r  
for some suhjects than for others. For esample, Su1,ject 80 showetl a vari- 
ation for the 9 picnires of from 6.6 thirtieths of :L swontl for Picture 13 to 
8.1 thirtieths on Picture 15, a range of only 1.5 thirtieths of ;L seconcl. On 
the other hand, Subject 101 lnade an average duration of 8.1 thirtieths of 
a secontl on Picture 1, hut an average of 17.1 thirtieths on Picture 47, a 
range of 8.7 thirtieths of a second. 

Total  
'.irtu~? u r  1 '.tire 1 1<'irst 1 Fixntinna , 1 F i ~ a t i o n a  1 Last Five 1 Shortwt 1 1.nnprst 
Numhrr Pirtllrr Fixations F i r a t i o n  Firntinns pisat ions 

Sul,jrrta 

Average. 
I I I I I I 

The column of tligits nt the extreme right of Tahlc Il'sholr-s the average 
duration for each subject for the entire group of nine picturcs. T t  mill be 
seen that the range of vttriation fro111 sl11)ject to sul~jcct for the entire 
group of pictures ir very much greater than the rangc frorn picturc to pic- 
ture for the entire group of subjects. Sl1t)jec.t 89 sho\vctl thc shortest tlura- 
tions, the average for all the pictures being 6.7 thirtiethc; o f  a sccond. On 
the other hand, Subject 72 rnacle an average of 12.9 thirtieths of a second 
for the entire group of pictures, which was the longest :Lvcr;lgc tlur t' n Ion in 
the group. 

In order to secure a. Inore thorough understanding of Table IV. it will be 
necessary to make a more refined analysis of the tlata. It has heen sug- 
gested that the average duration of fixations might be especteti to in- 
crease as one contir~ues to look a t  a picture. 111 Table T.' a body of data is 
given for checking this hypothesis. This table includes all of the records 
of all of the subjects who lookecl a t  seven of the pictures. The picturcs sc- 
lected were those for which a large number of recortls were arailahle. The 
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tahle gives the picture number, the total number of subjects for each pic- 
ture, and then in successive columns the data relating to duration of fixa- 
tions. The data are summarized a t  the bottom of the table, showing the I 

averages for the entire group of pictures. From the nnmhers a t  the bot- 
tom of the table it will he seen that the average duration of a fixation 
pause for all of the pictures and for the entire group of subjects was 10.1 
thirtieths of a second. However, the average duration of the first fixations 
for the entire group of subjects was but 6.3 thirtieths of a second. The 
average duration for the first five fixations for each subject was then com- 
puted and was found to be 8.2 thirtieths of a second. The same type of 
average for the second five fixations was found to be 9.7 thirtieths of a sec- 
ond. Without continuing the analysis by groups of five throughout the 
entire picture, the next column gives the average duration of the last five 
fixations for each subject. This average was found to be 11.0 thirtieths of 
a second. Consequently, the data are found to verify the hypothesis that 
successive fixations tend to increase in duration, the averages for the suc- 1 

cessive groiips heing 6.3, 8.2, 9.7, and 11.0 thirtieths of a second. 
The last two columns in Table V show something of the range of varia- 

tion for duration of fixations. The next to the last column gives the aver- 
age duration for the shortest fixation of each subject in the group, whereas 
the last column gives the same kind of average for the longest fixations. 
The average duration of the shortest fixations is 3.1 and for the longest 
fixations is 38.5 thirtieths of a seconcl. 

A still different method of studying variation in duration of fixations is 
to make an anal,vsis of durations in the recortls which are exceptionally 
long. Consequently, all of the records in the complete file of materials for 
the investigation in which there were 100 or more fixations were selected 
for stndg. There were 153 such records. The results of this analysis are 
presented in Table VI which shows the average duration of fixations for 
successire groups of 2.5 fixations. For example, if a given record had 150 , 

fixations, the average was computed for Fixations 1-25, then for Fixations 
25-50, etc. In  this manner any tendency for fixations to increase in dura- 
tion during the process of looking at a picture for a long time would be- 
come apparent. There were eight cases in the files for which the record of 
eye movements in looking a t  a single picture included 800 or more fixa- 
tions. The first row of figures in Table VI gives the data for these sub- 
jects, showing that for the first 25 fixations the average was 8.3 thirtieths 

of a second, and for sllccessive groups of 05 the averages wrre 8.8, 9.5, 9.1, 
etc. I t  will be seen that there is a gradual tendency to increase up to the 
group of fixations numbered 76 to 100; that following that point there was 
no increase and but little variation in either clirection until the last group 
of 25 fixations, where the average was 9.7 thirtieths of a second. In inter- 
preting the data from Table VI the reader shoultl keep in mind that the 
average for the first 25 fixations covers up the increase from Fixation 1 to 
the average for the first five and then to the average for the second five, 
which was shown in Table 1 7  to be a very considerable increase. 

There were 42 cases. as shown in Table VI, for whom the film records 
contained 175, but less than 200, fixations. With minor variations there is 

TABLE VI 

AVERAGE D T ~ A T I O N  OF FIXATIONS FOR SUCCESSIVE GROWS 
OF TWENTY-FIVE FIXATIONS 

I I I I I I 

Total I 1 I I I I 1 I 

I- I- I- I-- I l l -  

a general tendency for the fixations to  increase in length, the range being 
from 8.1 for the first 25 fixations to 9.3 for the last 25 fixations. Forty sub- 
jects were available whose records included 150, but less than 175, fixa- 
tions. Here there is a steady increase up to the group of fixations num- 
bered 101 to 125, hut a slight falling-off in the next group of fixations. 
The last row of numbers in the table, which includes the entire group of 
153 subjects for the first 100 fixations, shows a steady increase up to the 
last group of 25 fixations where there was a drop from 9.1 to 8.8 in average 
duration. One may generalize, therefore, by saying that in groups of 05 
there is a gradual increase in the duration of fixations up to the end of the 
75th fixation and with some variations increases are apparent up to the 
200th fixation. The longest average duration of fixations which appears 
in the entire tahle is 9.7, which is for the group of 8 subjects in those fixa- 
tions numbered from 176 to 200. 
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I t  ~.i.o~il(l he interesting t o  siipplement this sttidy hy a further investiga- 
tion of the duration of fixation pauses of persons especially interested in ar t  
who \vonl(l sttidy the pictures for long periods of tinle, e w n  as much as 
1.000 or 2,000 consrcat i~~e fisations. Needless to  say, the plotting of even 
one such record, which wo~iltl involve in the  neighborhood of 10,000 dots 
on the film to he counted and located, would be an exceetlingly time con- 
suming project. Furthermore, both slibjects and pictures mould need to  
he so selected that  the investigator colllil be sure of sustained attention 
for that long a period of time. 

One further method of studying fixations of long duration will be pre- 
sented. In  Plate S L V I I  there is shown for Picture 13 the  distribution of 
the fisations of 20 or more thirtieths of a second in duration for a group of 
38 subjects. The first 30 fixations for each of this group of 38 subjects are 
includetl, making a total of 1,140 fisations in all. Seventy of these 1.140 
fixations were 20 or more thirtieths of a second in duration. This is 6.1 per +, 

u 

cent of the total number anti is quite typical of the  percentage of fisations i 
'.1 

of this duration which are found in any picture, the  arerage in most cases 
c.*: 

5 
ranging around 5 or B per cent. The  limit of 20 thirtieths of a second is k 

il 
taken in a purely arbitrary manner. 11s will he seen in Plate SLVIT, 16 of 1, 

these long fisations occur in Rectangle O and aIso I(; in Rectangle 11. 
These are the two rectairgles which receivctl the largest percentage of all 
fiuations, ancl they may bc thought of as chief ccnters of interest for this 
picture. Rectangles 12 and 15 each received 5 long fi xations. Rectangles 
I ,  2, 5 ,  and 10 each receivet1.t long fixations. ?'wo of the  rectanglcs, Num- 
hers 4 :mil 11, received no fisations of "2 or more thirtieths of a second in 
duration. I n  the  case of Rectangle 4 this is not surprising in view of the 
fact that  nothing appears there except sky and it received a very srnall 

k 
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0 
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number of fisations of any duration. Rectangle 11  contains a considerable 
amount of detail but  no itern of special interest. 

Analyses similar to  tha t  shown in Plate XLYII  mere made of several 

3 

61 
h 

other pictures with substantially the  same results. I n  Picture 12, "The 
Solemn Pledge," the great majority of the  long fisations fell on the faces 
of the Indians. I n  Picture 11, "The Judgment of Paris." 22 of the  57 long 
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fisations fell directly on the four heads of the individuals in the picture, 
whereas 13 adtlitional fisations fell within a few millimeters of the heads. 
Here again it is clear that  the  main ccnters of interest, as juclgecl by num- 
ber of fixations, also receive the  fisations which are longest in duration. 
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TYhile the duration of fixations will need to be made the subject of fur- 
ther study, certain generalizations seem to  be justified. In  the first place, 
the evidence is clear that the earliest fixations are the shortest ones and 
that there is a gradual tendency for the duration of fixations to increase, 
both in the early part of the picture and throughout successive groups of 
2.5 fixations for the entire period of looking a t  the picture in the case of 

I 

most subjects. In  the second place, it is evident that the duration of fixa- 
tions is a factor influenced very much more by the individual character- 
istics of the observer than by the nature of the picture being observed. 
This suggests that interesting hypotheses for further study might relate 
to the familiarity of the subject with the picture, to  the type of motivation 
in looking at it, to his general interest and experience in the field of art, 
and to certain other purely individual factors. In the third place, it ap- 
pears that the fixations of exceptionally long duration fall, for the most 
part, on those portions of the picture which, judged by the number of fixa- 
tions, seem to be the principal centers of interest. 

CHAI'TER IV 

TJL+IRIATIONS IN PERCEPTION RET,ATI<D TO 
CHARACTERISTICS OF THE PICTURE 

T HE material in this chapter urill be presented in five sections and 
will deal respectively with the following topics: first, the effect of 
color in a picture; second, the effect of a miscellaneous group of 

special factors upon perception; third, perceptual patterns in looking a t  
designs of various types in some of which the effect of balance can be ob- 
served; fourth, the effect of silhouettes and outlines upon perception; and 
fifth, differences in looking a t  a finished and an unfinished painting. 

THE EFFECT OF COLOR 

Several colored pictures were used in this investigation. However, thc 
specific comparison of the effect of color or lack of color will be basetl lip011 
the use of Pictures 1 ancl2, "Mount Equinox-IYinter," in which the only 
difference was the factor of color. Picture 1 was in black ant1 white; Pic- 
ture 15 in color. Several types of comparison will be made using these two 
pictures. 

In  order to make a comparison of the amounts of attention given to the 
different parts of the picture a study mas made of SO, subjects each of 
whom had looked a t  both pictures. In  half of the cases Picture 1 was seen 
first; in the other half of the cases Picture 8,  the colored picture, was seen 
first. To niake thc comparisons valid an equal number of fixations from 
each subject for the two pictures was used. For example, if one subject 
had made 67 fixations in looking a t  the uncolored picture and 815 fixations 
in looking a t  the colored picture, only the first 67 in the latter case would 
have been used. 

The results of the foregoing method of coniparison are presented in 
Plate SLVII I  which shows the percentages of the total number of fixa- 
tions falling in each of the 16 rectangles into which the pictures were di- 
vided. The upper number in each rectangle shows the percentage of fixa- 
tions for the uncolored picture, whereas the lower number shows the per- 
centage of fixations for the colored picture. The most striking character- 
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istic of the plate is the high degree of similarity in the tlistrihution of at- 
tention for the two pictures. I n  the  four rectangles across the top of the 
picture the difference in each case is 0.2 per cent. However, in two cases 
the greater percentage occurs on the colorerl picture ant1 in two cases on 
the uncolored picture. In view of the fact that  the upper tier of rectangles 
contains only sky a ~ ~ d  that  in the colored picture. this is of alrnost uni- 
formly blue color the  similarity may not he surprising. hl the secontl tier 
of rectangles some of the hrightest colors in the  picture occur. Rectangle 
6, in particular, contains a considerable portion of the hright side of the 

I mountain. Here the  number of fixations for the coloretl picture mas 2 per 
cent greater than for the uncoloretl picture. Rectangle 12 also contains 

large part of the  vivid coloring a t  the right central part of the  picture. 
Here again the colored picture received 10.8 per cent of the  fixations, 
whereas the uncoloretl picture received 9.1 per cent. On the  whole, the 
contrast hetween the  two pictures in the  distribution of fixations in the 
various rectangles is not striking. 

A somewhat different nlethocl of comparison may he made 1,y ol~tlining 
the two major spots of hright color and thcn tahlllating the number of 
fixations which occurrecl in those two areas. ,Iccortlingly, ;in outline was 
sketchetl aronntl the  hright orange coloring in the moumt:~in. which will he 
clesignatetl :is the arca t o  the left, ant! aroi~ntl the hright orange color in 
thc right central part of thc picture, which will hc clesignaterl as thc area 
to the right. ,I thirtl outline was sketclierl in oval shape to  inclutle the 
large deer running :~coss the  ccntcr of the p i c t ~ ~ r e .  I n  the colored pictllre' 
this (leer is n. light brown or fawn color. 'I'he n11n1l)er of fi~atioris wits then 
tablllatetl for these three areas for two pictures, showing the total n ~ ~ n l h e r  

f a l l i n g  in each area for the  first three fixations, ancl then for successive 
groups of threc fixations up t o  and inrlutling Fixation 18. 'l'hr results of 
this tahul:ttion are shown in Tahle VII. Frotn the totals a t  the bottom of 
the tahle it will he seen tha t  the  left area rcccivetl 14.5 fix;~tions in 1)lack 
and white ant1 1.25 fixations in color. tha t  the right area receivecl 30 fisa- 
tions in black ant1 white, but  (iR fixations in color. ~vlierei~s the  deer re- 
ceived 1"2 fixations in black and white ancl 155 fixations in color. As far as 
the  left area is concerned, the colored picture attracted fewer fixations 
than did the  uncolored one. For the  area a t  the right, the  bright color 

The picture is not reproduced in color in the Appendix, hut since it ir so well known the reader 
will doubtless recognize the colored areas described in this paragraph. 
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attracted and held a considerably larger number of fixations than did the 
~mcolorecl picture. Likewise, in the case of the deer, the color resulted in 
an increase of 35 fixations on that area. 

The comparison of the three areas is somewhat more significant if the 
two pictures are studied in successive grollps of three fixations, rather 
than simply by totals of all fixations. For example, the area a t  the left, for 
the picture in black and white, received 06 fixations in the first three, I 2  
in the second three, and then showed a ~ o r n e \ ~ h a t  irregular decrease for 
the next four groups, ending with a total of 18 for Fixations 16-18. I n  the 

TABLE VII 

case of the colored picture this area attracted less attention during the 
first six fixations, but beginning with Fixations 7-0 a total of 32 fixations 
occurrecl in this area. For the right area, it is interesting to note that in 
both the uncolored and the colored pictures attention, as measured by the 
number of fixations. showed a rather consistent increase for s~lccessire 
groups of three fixations. For the pictllre in black and white each sllcces- 
sive group of three fixations showed a larger number in this area. For the 
picture in color the attention on this area builds up more rapidly but drops 

a Ions. off somewhat in the last group of fix t' 
A third method of comparing the effect of color is in regard to the effect 

on dllration of fixations. Accordingly, a comparison was made of average 
duration, based upon all fixations. The total number of fixations involved 
was 0,-$07 for Picture I ,  and 0,486 for Picture I. The average duration of 

N U ~ ~ B E R  OF FIXATIONS MADE BY FORTY-THREE SUBJECTS Oh' 

I D E N T I C ~ ~ L  SECTIOSS OF PICTURES 1 AND 2 FOR FISA- 
TIONS 1-18, G R O ~ P E D  DY THREES 

fixations for Pictnre I ,  for all subjects, mas 9.8 thirtieths of a secontl. For 
Picture 2 it was 9.2 thirtieths of a seconrl. The tlifference is too small to he 
interpreted as having any great significance. 

As far as the data from Pictures 1 and 2 are concernetl, color or lack of 
color has no striking effect upon the general character of the perceptual 
process. The data presented here are admittedly limited and the problem 
should be studied further. However, as far as the data in the prese~lt s t u d  
are concerned one might infer that whatever differences color in a pict~ire 
may procluce, these differences are little evident in the perccpt~~nl pattern. 
It may he that the chief effect of color is in a pleasing mentill experience 
and that the satisfgingness or lack of satisfyingnrss of experiencing color 
is not revealed in the characteristics of eye movements. 

One general limitation of the data relating to color may he clue to the 
fact that the colored pictures selectecl do not appear to any great rlisarl- 
vantage when printed in black antl white. This is espcci:~Ily true of Pic- 
tures 1 antl 2. If color had been user1 in some uiirsl~ect~rl way and if the 
main emphasis in the pictures had been on color rathtlr than on for~n, the 
results might hare been different. Any further s t ~ ~ t l y  of thc efFcct of color 
should take these facts into account. 

TIIF: EFFECTS OF CERTAIN TTPICS O F  DETAILS IN PICTITRES 

If space permitted the writer wonld p r c ~ m t  a series of plates showing 
the effect of spccial characteristics in  a group of pictr~rec for whirl1 plates 
have not yet ixcn shown. It will not he posihle to slirnv special plates for 
each of these pictures. Verhnl ger~eralieations must suffice for some of them. 
In Picture 4, "After a Summer Shower," the principal area of interest ex- 
tended over the horizontal center of the picture. The clolltls attracted 
relatively little attention as did the grass in the foreground. 'I'he cluster of 
old buildings a t  the right receivetl somewhat more attention than the 
larger clump of trees in  the center. 

I 
Picture 7, "Oeter Surf," was selected in order to strldy the pattern of 

perception in a picture of the ocean where there are no striking contrasts. 
\ The writer assumed that the fixations of the eye \ o l ~ l d  probably cover the 

entire picture in somewhat random fashion. This proverl not to be the 
1 

case and the patterns of perception for various subjects showed as much 
concentration as for the other types of pictures. There was considerable 

t variation as to the'centers of interest, but in general the light-colored por- 
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tion of thc w:i-\-cs attr;~cted the greatest amount of attention and the sky 
received very little notice. Horizontal mox7ements were more character- 
istic than vertical mo\rernents. 

Picture 33, archaeological pieces, showed results quite in accord with 
those for Pictures 31 ant1 32, with the exception that the inscriptions 
above ant1 below the main figures attracted considerable attention from 
soinc subjects but very little from others. 

Picture 44. a picture of the Rosenwald hluseum and the landscape sur- 
rountling it, was selected chiefly because of the horizontal lines in the 
architecture of the building. However, the drives running through the 
landscape are quite conspicuous and the cloud effects are particularly in- 
teresting. ?'he majority of subjects gave very little attention to the 
clouds. The eye movements showetl marked horizontal excursions and for 
a niunher of subjects a rather detailed examination of the landscape. This 
latter characteristic of perception may have been due to the fact that the 
grounds are adjacent to the University of Chicago and that many of the 
su1)jects were so fail~iliar with the environment that they evidently tried 
to rt>cognize certain details in the landscape. 

Picture 40, shown in Plate XLIX, shows some very interesting char- 
acteristics of perception in looking a t  the details of architecture. The very 
striking clolld effect in this picture was ignored by practically all the sub- 
jects although in onc or two cases there was n very (letailed examination 
of thc clouds. In general. the pattern of perception for Picture 40 started 
with the lower part of thc picture, swung up the column to the upper part, 
where great interest was evidenced in the details of decoration, and then 
hack again to the columns in the part of the building a t  the lom~er left. 
Plate XLTS shows quite typical performance, as indicated hy the greater 
portion of thc grollp of slibjects for whom records were made for this 
picture. 

Two other architectural views are shown in Plates L and LI, which pre- 
sent pictures of two churches with marked contrast in their styles of ar- 
chitecture. For Picture 42, as shown in Plate I,, the effect of the tall spire 
is very prono~lncetl and the pattern of perception exhibited in this par- 
ticular plate was quite characteristic of that of the majority of subjects. 
The pattern of perception displayed in Plate LI, the picture of the Copen- 
hagen church, shows rather clearly the effect of this type of architecture. 
For the majority of subjects the chief center of interest in the beginning 

1- 6 7- 6 13- 6 19- 8 95-10 31- 6 N i -  5 4 -  5 JR- A 
?-I0 8-12 I.&- 7 PO- !I Y(i-17 31- 5 :is- 6 4 & 50- 9 
3- 4 9- 5 1 5 -  5 ?I-10 97- 6 - 5 39- 7 45-10 51-31 
J- 8 11- 5 1 -  9 ??- 6 98-15 34- 8 I -  4 SH-I-& 5'?- 8 
5- 8 11- 5 1,- 6 99-11 P9- 7 35-13 41- 8 4 -  9 55-11 
IF10 1P- 4 18- 8 Y4- 8 YO- 5 85- 7 3 - 1 1  43-11 
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was the area above thcl tloors ant1 around the circular ~vindow. The tower 
:tttractctl a great deal of attention and a consitlerable atnount of detailed 
esa~ninntion \v:ts given to  the decoration a t  the top and t o  the  cross just 
brlo\v this (1ecor:ltion. T11c picture brought out marked vertical move- 
aie11ts u p  ant1 tlown the tower ant1 also pronounced horizontal ~novements 
across the lower part of the  picture. 

Picture 33, \~-hich is cluite different in subject matter, was introduced t o  
indicate the manner in which certain characteristics of line influence per- 
ception. As shown in Plate LII ,  the eye follon~s very closely the details of 
the picture. 

TIIE EFFECTS O F  VARIOUS TYPES O F  DESIGN A X D  BALANCE 

In  tlesign, per11:ips more than in any other type of art,  one might expect 
the pattern 01 r)erc~ptio~l t o  11e influenced by the character of the lines. I n  
this section the behavior of the  eyes will be shown for several types of 
design. 3 

Solnc discussion has already been given t o  the effect of decorations on =i 
W 

china or brass such as  appears in Pictures 21 : ~ n d  9 3 .  Additionit1 study of ti 
c: 

this type of clecoration was nlade for Pictures 18,10, and 20. In  general, cl 
a 

the pattcrns of 1)erception for these thrcc pictures mere similar to  those 
alrcacly dpscribed in the case of I'ictures 21 and 122. 

.I someulhnt more interesting dcsign is that  shonrn in Picture 26, one 
plottirig of \vhich appcars in Plate LIII. Tn tcrnls of sollle of the a priori 
discussions in books on a r t  one would expect t o  find the  eye following in 
s o n ~ t  dc>tiiil the caircular p : ~ t t c n ~ s  in this tlesign. 'I'he four inajor spirals in 
the ~ ~ i c t i l r ~  are tliouglit 11y some writers to lcacl the eye around and around 
ton.:trtl the cthntcr of the spiral. F~ l r the r~~lorc ,  the main trunk leacling up 
through the  center of the picture and then spreading to the  spirals might 
he thought of as a dctermincr of perceptual pattern. ,is a matter of fact, 
no recortls were fomitl in which there was anything approaching a n  at- 
t e ~ n p t  to follow the lines of the spirals around and around toward the cen- 
ter. The record sl1o\v11 in Plate TJIII, which is an example of a more specific 
reaction to  the details of the  pattern than was found in the case of many 
recortls, indicates no attempt a t  any place t o  follow Iines consistently. I n  
this plate the  subject first looketl a t  approximately the center of the pic- 
ture. He then movetl t o  the left, inatle a series of four fixations on the burr 
in that position, and then proceeded t o  make a somewhat general survey 
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of the main centers of interest-first, the large spiral a t  the left, then the 
one a t  the  upper right, the burrs a t  the top center, and then the  spiral a t  
the lower right. Finally, this subject moved hack across the center of the 
clesign. When the fixations for a group of 25 subjects looking a t  this design 
\\-ere tabulated according t o  position in the 10 rectangles, it was fonnd 
that  the results accorded fairly closely t o  the expectation for such a hal- 
anced design. There were somewhat rnore fixations on the right half of the 
design than on the left. The column of rectangles a t  the  extreme left in- 
cluded 8 per cent of the  fixations, whereas the colu~nn a t  tllc estrcmc right 
incluclecl 11.5 per cent. For the  left centcr column the total ~~ercen t :~ge  of 
fixations was 36.4, whereas for the right center colunln the pcbrcmlt:tge was 
43.8. Fifty-seven and nine-tenths per cent of all the fixations fell in the 
four center rectangles. 

Picture 25, showing the stairway, furnishes anot l~er  ~narketl  illustration 
of how eye n~ovenlents follow the general pattern of u tlcsigii. I l t ~ e  again 
there is no evideilce of a series of r1iythrnic;~l niovcnic~nts going t~ither 111) 

or tlown the stairs in imits corresponding to  those sliowil in the tlecoration 
of the design, hut thcrc is a market1 tenderlc,~ to  follow the  grlleri11 pattern 
110th up and tlown. 'l'hc illustrtition given in Plate I,I\' is quite typical of 
the bchtlvior of thc cycs for this picture. 

,I sonlc1~1i;tt tliffercnt sit~l:ition thiltl tha t  fount1 in the t n ~ ~  pict~ircs j11st 
desc*ril)ctl is cvitlencetl in Pl:~tc 1,V, ill whicli tllrre itrc saniplcs of three 
colorecl ~)r in ls  in \vhic11 the ~ n a i n  lines of thc clcsipi run vcrtic:llly. The 
pist11rr was in color ant1 the s~ihjccts wtre askctl to look a t  the t l~ rec  tle- 
signs ancl state which one they liketl best. 'l'he situ:~tion involver1 an ele- 
ment of co~nparison. T t  slioiiltl be notctl, also, that  the thrte tlesigus are 
not erlll;~ll?- wide, the one on the right 1)eing ronsit lernl~l~~ r1:trrower than 
the other tn-o. The reaction shown in Plate I,\- is cluite typicill. Fr~r  sul)- 
jects covere(1 the ~ ~ l i o l e  tlesign with t l~ci r  eyes, hut tentlctl t o  1001.; at tllv 
central portion of the various pariels or t o  let the tlj.t.s follow lip ant1 tlown 
the main direction of the design. 111 the plate shown, tllr ino\wnents in 
the vertical tlirection are rn~lch more nli~rketl in tilt snml)le a t  the right 
than in the other two samples. The sample in thc c tnt r r  rc.scivet1 much 
less attention than the other two. The  movenlents of the eyes back and 
forth from sample t o  sample can be traced from the  horizontal lines going 
from one panel t o  the other. 

A situation somewhat similar to  tha t  for Picture 37 was found in Picture 
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38, which showcad a group of four sample prints which the subject was 
again nskecl to compare and then to select the one preferred. 111 this pic- 
ture, also, the subjects tended to l i~nit  themselves quite generally to an 
examination of the central portion of each panel. Individual preferences 
were cjuite clearly marked and the four samples receivecl by no means an 
equal amount of attention. 

Picture 59 was used in order to see the effects of a pattern of design 
which  as, with tlie exception of the border, the same all over. In  the part 
of the picture which was alike all over the eyes made a general survey 
covering tlie greater part of this section. For some of the subjects the bor- 
der desig11 prorluced a series of consecutive fixations not regular in spacing, 
bat following in the main the left and lower sides of the picture. The sig- 
nature and date in the lower left corner attracted the attention of some of 
the subjects, but was overlooked completely by a considerable number of 
them. 

Two pictures, Pictures 24 ancl 23, were used to  study the influence of 
lines and decoration in furniture. Picture 2-1, which was show11 in color, 
has a consideral~le number of lines and etlges at right angles as well as a 
nanher of decorative panels. Tn the main the eyes follower1 the lines of the 
figore with occasional interruptions for examining details of the decora- 
tion. I'irtl~re 23 furnished a11 escellent esainple of the wag the eye follows 
the main lines in it piece of furniture of this type. Record after record 
showetl a clear tendency to follow the lines of the couch back ancl fort11 
laterally, and then to make movelnmts down to the feet a t  each end. In  
some cases the shape of the couch coulcl almost be traced from the lines 
connecting the successive fixations of the eyes. 

tinothcr class of clesign which is of unusual interest from the standpoint 
of eye 1ilo17ements consists in those repetitive patterns which are used for 
borders. Two nsunlptions appear rather commonly in the literature of 
art relating to the characteristics of perception in looking a t  such border 
designs. In the first place, it is assumed that the rapidity of eye move- 
ments in either direction is determined by the characteristics of the de- 
sign. Some designs which consist of vertical cross-sections of the border, 
or of circles or dots, are spoken of as static designs, not leading the eye in 
one direction or the other, whereas in other cases where the main lines of 
the design assume an oblique direction and where certain curves and 
angles are introduced the assumption is that the eye is carried forward 
more rapidly along the border. A second assumption which appears occa- 
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sionally in the literature is that tlic satisfaction experienced in looking a t  
a border design is due to the fact that the rcpctitivt. elements which con- 

I stitute the rhythm of the design produce a corresponding ~nuscular rhythm 
in the ~novements of the eyes, antl that it is the sensation from these rhyth- 
mical movements of the eyes which produces the particularly pleasing 
effect of certain types of border design. 

In  order to study these various hypotheses six sample border designs 
were used. These are displayed in the three parts of Plates LVI and LVII. 
In  Plate LPIn the design may be described as static. In  L7'Ib the move- 
ment is assumed to be somewhat greater, whereas in LVIc the border is de- 
signed to produce even more rapid movement from left to right. I n  the 
three sections of Plate LVII the borders consist of variations of the same 
figure of a dog. Plates LVIIa and LVIIb are alike except for the fact that 
in one case the dogs are all moving from right to  left, whereas in the other 
case they are moving froni left to right. In Plate IJVIIc two variations are 
introduced. JThile the general movement is from left to  right and is simi- 
lar to Plate LYIIb, the fourth dog from the left is made to reverse his 
direction, antl the third dog from the right not only reverses his direction 
but also changes his position somewhat. The general wave effect a t  the 
base of the design is rnoclified somewhat on account of the change in direc- 
tion of these two dogs. Records for these six designs were taken for 
twenty-one subjects. The order of presentation was varied for the cliffer- 
ent subjccts in order to compensate for the influence of familiarity. Plates 
TXI and LVII show individual records in looking a t  the six patterns. 

In  the case of Plate LVIa the subject began by fixating near the center 
of the design. There then followed five fixations to the left which extended 
to almost the extreme left end of the border. The eye then moved to the 
right until Fixation 8 was reached, following which there appears a series 
of backward and forward movements. Finally the eye made an excursion 
to the estreme right end of the border and then swung back again to the 
left. I n  the plates which are shown the records are cut off arbitrarily a t  
the end of the twenty-fifth fixation. Hon~ever, following this point the 
main pattern is quite similar to that shown in the first twenty-five fixa- 
tions. Plates LVIb and LVIc do not show any very marked differences as 
compared with Plate LVIn. Certainly from an inspection of the eye move- 
ments without knowing which set of fixations belonged to which design 
one would not be able to tell which were for the static and which for the 
moving designs. 



Upper Design, a-Srihject 103; Center Design, 6-Subject 109; Lower Design, c-Sr~hject 98 
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Plates 1,VIIn and 1,YTTh show the record for Subject 103 in looking a t  
the border of dogs where in the first case they arc moving from right to 
left and in the second from left to right. In Plate 1,VITn the subject's first 
fixation was a t  the right end of the design and mol-ed from there over to a 
left position, after which there was a series of movements to the right end 
of the line and then back again to the left. In  this record there is no con- 
spic~~ons difference in the characteristics of the eye movements toward the 
left and the right. In  Plate LVIIb the eyes moved more quickly, that is, 
with fewer fixations, from the left to the right end, whereas from the right 
to the left they moved with a series of shorter fixations and with occasional 
regressive or backward movements. In  Plate LVIIc the eye started nearer 
the right end of the line, moved well to the left, and then oscillated back 
and forth over the positions of the third and fourth dogs. It should be 
noted that the fourth dog from the left is the one whose direction of move- 
ment is irregular. In  the latter part of the record, from Fixations 19 to 24, 
there is again an oscillation hack and forth with a cluster of fixations over 
the third dog from the right, which again is the Jog moving in the irregu- 
lar direction. In none of these three pictures could the eye movements be 
described as rhythmical in character. There is no evidence whatever that 
the eye jumps from clog to dog. There are ten dogs in each scries and if 
the movements were rhythmical one might expect a series of ten succes- 
sive fixations moving from figure to figure. 

In the plottings presented in Plates LVI and LVII the data are limited 
to the records of single individuals. Tn order to determine the general na- 
ture of a pattern of perception in looking a t  designs such as thcse, the rec- 
ords for a group of individuals were combined and the results are shown 
in Figures 2 and 3. The center line of each of these figures represents the 
position of the median fixation for the group of subjects for the first 20 
fixations of the eye for Figure 2 and the first 22 fixations in the case of 
Figure 3. The dots in the line a t  the left show the successi\-e positions of 
the lower quartile in the distribution, whereas the dots in the line a t  the 
right show the same for the upper quartile. The quartiles are shown in 
order to indicate the degree of consistency for the middle half of the group. 
In Figure 2 the general patterns for the median and for the quartiles are 
very similar. For each of the pictures the general tendency is to start near 
the middle of the border, to move first to the left in a series of fixations, 
and then to the right, following which the eye tends to zigzag back and 

Fro. 2.-Position of median and quartiles for first twenty fixations in looking at I'icttlre 99, Desigos n ,  h, ant: 
(Based on group of fourteen suhjects.) 
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forth more or less in the center of the pattern. h particular chnrac.teristic 
to which thc attention is called here is the very general tcmdency for the 
eye to move first to the left and then to the right. Whether or not this is a 
carry-over from the ordinary process of reading cannot be known from the 
data available. However, there is a considerable body of evidence to lend 
strength to this hypothesis. In  Figure 3 the same general pattern of per- 
ception is apparent, namely, that the initial fixations tend to start near the 
center of the border, to move first to  the left in a series of fixations, and 
then a considerable distance to the right, following which they tend to 
zigzag back and forth. The reader should remember that in Figure 3n the 
general direction of movement of the dogs is from right to left, whereas in 
Figure 3h the general direction of movement is from left to right. The me- 
dian curves for Figures 3a and 3b indicate that the eye swung approxi- 
mately the same distance to the left when the dogs were going in that 
direction as when the dogs were going in the opposite direction. However, 
the swing of the median line to the right is somewhat greater in Figure 32, 
where the dogs are moving from left to right than in Figure 30 where the 
dogs are moving in the opposite direction. Figure 3c shows rather clearly 
the influence of the two dogs that interrupt thc general series of move- 
ment. The first general swing of the median line from the center toward 
the left extended only slightly beyond the position of the irregular clog, 
but in the following swing from left to right it extended far enough to 
cover the position of the irregular dog a t  that end of the border. 

The data presented in Figures 2 and 3 deserve rather careful analysis. 
The effect of different types of design in carrying the eye swiftly from one 
place to another is apparently much less than is assumed in the literature 
of art. The feelings of swift movement. if such are actually present, are 
not accompanied by corresponding movements of the eyes. I t  is evident 
that the movements of the eyes are adjusted in some manner to produce 
the most effective pattern of perception, but the inner interpret a t .  lon from 
these patterns of perception are in all probability derived from ideational 
and emotional experiences which are quite unrelated to the particular 
movements of the eyes a t  a given time. The writer should emphasize 
again that the data from eye movements are not to be considered as evi- 
dence either positively or negatively for any particular type of artistic in- 
terpretation. It is quite to be expected that the mind readjusts the data 
which it receives through patterns of perception in accordance with the 

'IG. 3.-Position of median and quartiles for first twenty-two fixations in looking at  Picture 30, Designs a, h,  and C. 

ed on group of fourteen subjects.) 




















































































