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I, :m‘nomcmom

_ The nossibility that the persistence of sens&ﬁion
effecteé memory vas noticed by Tundt' in tachistoscopic
tests, Jomes “also pointed out the provable influence of
'after«images in his "Psychology" in which he stated, "Ve
shalliﬁrobably never know just what part retinal after-
imeges play in determining the train of our thoughts,.
Judging by my own‘exPefience, I should suspacf 1t of being
not insignifieant.,” TFrom close observation these psychol-
ogists recognized the'problém of the,influehce of memory
by retinal afteraimages, Tye'ﬁroblem.arisesfés to the
nature of this influence. Is this‘igfluancé confined to
persistant after-images in the £ield of vigion a2lone?
Doos the after-image increase or deerease memory?, In what
manmer is this influence effected?

The educational psychologist, in his effort to find
the best method for presenting material to be learned in
'school room gituation hasg failed to recognize the influonce
VOf Persistant after-images upon memory and uron the pér«
ception of succeeding stimuli, A betﬁer knowledge of theae
influences of persistant sensatione upon the sense. receptora
and upon memoyry should aid these nsychologists in their
control of variable conditions,

According to Gestalt principles of psychology, we

should expect that versistant sensations in a sensory



mechaniém>waﬁldvmean gréatér'disturbancég’teﬁsionS,’

within the neurological orocessea than & senaation not so
persistanﬁ, leewise, it is te be expected that perslstant
'vsensatians influenae the pgrception of succeeding stimilaw’
tion to that senaory ‘mechanisme It is ﬁhe‘nurpoée of this
_exparimant tc ghow quanﬁitatively the influenae of tie

duraticn of viaual aftor—images upon memory and upon
perception,
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11, BXPERIMENTAL HISTORY

In 1960, J° ?, Hylan made a study of the problem of
memory. He mBSqud that there was o "memory-after*image
which'waulé vary in duratien‘with lengﬁh and intenalty
.variatlons of sbimulaiion, ' He- found that ohanging bhe
inhen ity of the stimulus and changing the duration of fhe )
atzmulus he could conurol the amount of material remembered.
Ye explained this ohange of memory as the resulﬁ of dife
ferent amounts of “discrete attentions which could be given
to a “memnry-after-image" of varying duration.
| Hylan is to eriticized for the digtinction he made
'between "memory-after- ~image® and ocular-after«image.
The‘val1d;ty of %this distinection ig questionable. Can
.rvisual procesces wvhich are persistant be separated from
memory processes which exist at the same time? Can the
memcry be separated from/the physiological processes of the
sensory'organ? It ié the wri*er'a contention that the two
questions must be anawered in the negative. One process
18 dependent upon the other and therefore, must be an
integral part of a system wh;ch is greater than both Hylan's
assumptions of "discrete atténtions“ uﬁon 8 "memory-after=
image“,is analogous t looking at your face with your own'eyes'
wiﬁhout the aid of an external agent, He did not iecognize
the ﬁossibility that the ocular-after-image aml the memory-
after-image are differnenf léveis og a defférentiation

process within the visual mechanism. The implications



& thia‘experimanﬁal eviaence Was.ovewloekedkbacausg'df
his aaanmpﬁion of a “memﬂry~after~image“ | | |

- Spearman publiahna a yosﬁhumuus orticle hy U. Langa .
on the dszerence in apeed of raﬁmt*on of a color mixlng”
dioc éuﬁt prior to fuaion for perseverators and non=
'Pcrseve:atowso_ He found a positive re aﬁionship between
low aﬁeecﬁ of‘roﬁatien and uarsevavmtors an@ high BerdE
| of rotation and nonmperseverators. | ;

o Lange*s division of obqervers into two distinct

Ereupings, perseverator and non~perseverator; 19 questio= |
nabla¢ From.ﬁhe writera experience wi ﬁh aightwaive
ohservars such a definita oVassiflcatxon oould not be
accomplished unless by arbitrary distinotion. Individual
diffcrenees in ﬁhe amount of parseveration are found among
\the obaarvera, but none of them could be classified as
nonuparseverators. o |

‘ Wiersma meagured the +ime required for dark adaptation
when the cbservers are taken from a 1ight to a dark ‘room
and correlated that time with the speed of rotation of
calnr dzsca, He found a positive relationahip between
low periods of adaptation and lcw speeds of rotation for
'fusionaaf colors, Viersma's work was critic@zgd by Heyman
apé Brugum because he used abnormal subjects,f They répe&ed.
his ez periments using normal suhjects and found evidence

supporting‘Wiarsmg's work, The writer criticizes this



work because of poor technigues The light adaptation of
each subjeet was not éentéaliq§ ag the brightness varies
from day to day, .
"Gm.Hg'ﬁileégs%udieé the retention}of the Yprojected
| imgge“;in connection with visual memory, This is the first
attempt to measure the duration of the after-imge and
compaye it with viswal memory. He had his observers work
on & chary the position of the parts of a picture which
was presented them. The plcture wasm first prosented
separately, He found a positive correlation between the
length og the Yprojected image" and the accuracy of
 judgment, |
The exwp rimenter has repeated Miles' work, improved
upon thavtechniquerfor rroducing after—images'anq cqﬁfinés'
. the stimulus area within the limits of the fovea,  lemory
tests were employecd in which ﬁhe observer,uaed,'inﬁpne cass
‘Verﬁal and vinu&lbmembry and, in the other test, only |

 Visual memory,
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' ,Appa;a.tus for Producing After~-imoges,

Hood of apperatus which shields the observer from

seattered light,

Pixation points and lamp,

Light box,

' Rheostot contreolling voltage to fixeiion lamp,

i

Rheostat controlling voltags to stirmlus light source,

Teble on which apparatus vas placede
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Apparatus for Producing After-Images
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tppavatus for Producing After-imege’

B, Cbservers cye.

e

« Artificial pupii,‘diameter';ovg inch;

Fe ﬁi%ation pqipts; | |

Le Concave lens, eight diopter.

;A¢; Diép%ram'wiﬁh opening ;ng inch in diometere
'S.'ﬁasﬁman kocalk shutter tim@d forlhalf seédnd eXDoBUTe,
 Vﬁ;§ Rhédétéﬁ 6ontr011ing‘bﬁiéhﬁhéés of the fiﬁatiog points,
igf ﬁqnyeﬁ'lenégveigﬁtdiéptei;’“"

Re, Rheostat for controlling thevbrightnesayuf‘light

stimulus for the alfter-images

Se }GOO'watt‘lamp producing light source.
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- LEGEND

Pront view of hood,
1, Axtificial pupil,
Qé‘ﬂead‘éemt,.

Se Chin rost.
Observers seat observation of after-images
Observer'!s seat for production of after-image.

Signal koy by which oﬁserver indicated the

disappearance of his after-image,

Fixa%ién field on which after-imege was projected,

Grecn helf of the fields

- Orange half of the field,
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’Pili; APRARA&Gg AﬁD KETWOD OF INVWQTIGATION
1. Preliminary In%astigaﬁion
lie Exbﬁrimént mbésurihg ﬁﬁe ﬁﬁiatibnléf‘tha After~-image,
(&)~.J‘PT atus;

’ Lhe_appuratus wag constructed for the stimulation of
en arealwithiu the foﬁaa by a small, intonse light

. tﬁaﬁeling:in parallel xays."ﬂigure I‘gins a sketch of

- the sidekviéw of +hié\ap3afatus; " This drawing shows (1)

a hGOd which protcected the ebsarvern eyes from scottered
11846 4n the room, hcad rest, cnzn rout und an, nrulficial
Pupi», (®) a devlce waich defined, lim;ted fiAMtion
Aﬁﬂfé@}_énd (IB) o light box containing a system of lens,
di&phréms,‘dnd Bagtnen kodak shuttor and a\lamp. Ta
figure 1z a vertlcal cross«geotlon of the apparatus is
dravn which ghowe (?} the nositlon of the obgservers eyes
‘(R) the artificlal pupil ,07u inch in dzameuer. (£), the
fAX&%ion pointss (L), a concave lencs (AQ, a diaphram .076
inch in diametery (S) the shutter which oontrolled the
exposure timey (I) a convex lensg and (LS) ‘the FOO watt

| lamn which produce the light searce. This lamp was Op=-
erated by means of a 110 volt dircct cu“rent‘ The front

. 0f the hood, (X} and the cboervers position for receiving .
timulus and for project ion of imige is shovm in figure III,

(T) the table at which the obsorver sat fixating a field
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"‘(“Lu) of aons»mnt b*ightqcaa - Thig field wng composed of
two colored areas, green and OTONSS. By Pixeting the green
ficld the observer to perceive his afger~imgge; When it
'diSappeéééd from view he shifted to the orenge field and
the change;oflbrig&tnosa reinduced the;aftetQimagég The
ohéngéafﬁere mnde until the ﬁfteréimage could no longer
Be reiudﬁédda‘ ”ha-tima from the ond of the stimulus until
uhﬂ afoer~imago WG no 1onger seen wos the uime 01 the
duration. of fae after~immge of that. 4ndividua1.
| "he abserver, in arder to roceive hie stimulus, sot

&t (0) in front of the hood (H)s ¢ adjusted tho head and chin

rest to suit his condition and 1ookod through the artifa—
gcﬁial pupil with his right oye. In this position ho could
vViGW S‘Bmall area_ouﬁiined by fourfpoin§s of red light
‘ made by the fixation lamp (F); figure’Ig, He was inatfuotéd
to foous on the middle point of the area so thet when a
jlight stzmulus appeared in the middle of this area he
- would not hove to move his eyes to fixate the stimulus,
Vith some practice the observer became familiar with the .
Qdfrect place to focus the stimulus, After the stimulus
”vas received it was necessary for the obéefver to move four
feet to ﬁhe table (T), figure I1I, o fixate the 11luminated
field for Lhe projection of the after~images Vhen the ob-
server perceived his “fter-image hed d:sappemred he prgssed
a key.(K)iﬁndfthe expérimenter noted the time on a stop

watch which he had started at the end of the stimulus for
that observer, The length of the persistance of the



’segm{,gm was ag)prei;i};mﬁelyv constent for the observation
‘of the stimulus on giii’fémn‘o days. The stimuius was given
for one holf sooonds S o

| | "‘h& observers wera ,,,tuderﬁ ¢ fyom the Coneral -

"’sjcholegy m‘ncmtnry claases., There were thirty five in

211 uﬁad Ahroughout the 'prelimina.mr investvigntion._

(v) Reoults, |
""herc were many individual differences in the duration
‘ tme of x,he afternimuge, 'I‘he 1enr'th varied from no after-

im ze to af‘tcr ‘images lasting 108 scconds.
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‘Apparatua for Producing Thrééaligﬁﬁ

Stimulus Poattern

Ao  Light stimulus epparatus ag gocn by oboerver,

{a)

(o)

()

The rolable disc,

»Halcﬁ in the face of box for constant part of

gsuimu?uq pattern,

0paﬂing in disc 0 nromlﬁ the hole in the face

of the box to be cxposed,

B, Light stimulus box with disc removed,

(o)

The twonﬁy‘holes‘in face of anparatus relatively

vlaced as on apparatus.

Co Light stimalus box with top ronoved,

- (o)
(fB)
{e%)

(18)

rotable disc;

Face conteining holes,

kilk»glass to scatter light for avproximately

even jllumination of all holeg,

‘Two of the four light sources,



Figure 4
Apparatus for Froducing Three-Light

Stimulus Fottern
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 IECEND
- lemory Chart

1, Method of moking chart,’

(=) and (b) Spote :bepresqnting the

constant part of stimulus

o pa.*{:tex’mu
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Bs DBrporiment Measuring ithe Acocuracy of Mewmory

(2) Anporatus and Method,

o "’him e‘c'f:surlmmt requirea the observers to remomber
the nomtwon of one of ul'm thme smx,.ll light aourccs with
| reopect to *t.ﬁe poninion of the oizher two vhich were worked
(,f.m a8 ch'xrt., “”h@ stimulus ‘mt’cern WL nroduccd oy light
emm'{,inb from twenty su2ll holes inn lig’qt ‘box,
~ Highteen of these holes were ﬂlaoed on uhe eirmunmranca
of 4 cirele and the other two on onponita gides and o
little velow the hOz‘i"OhuaZ dio ma,tc“ The mghteen holes
were cavered by a dise with an onen sector which ezvosed
only one of them at a time, Tho 4wo holes noor the center
were always in vioew, |

Figure IV is a drawing of this apperatus. (4) as the

- apparatus appearcd to the observer, (B) ‘e.s it anncars
with the top of the li{;‘,lriﬁ box renoved vigwin{?; 1t from above,
This box was illumineted with four oixty-watt Inmpe,

Be'cwaen the face of the box and the lamp is 2 milk glaso
screen which difuses the 1ight anprommtcly even to all |
f‘»he opvenings, Thig apparatus wes built to expo s three
of these holes for one stimlus pattern, Two of these
were the holes l?cai:éd in opposite siden and slightly
belaw the center, The two holes werc a et of every
stimulus p&ttern, The third hole which was exposed was

~one of the eighteen placed on the circumference of & circle,



These eighﬁaen holes varied irregulerly between ten and
4twentj five degreas of the circle from cach other,

The abaervars‘were given a ch&rﬁ whilch corrcsponds
exac*ly’wiﬂh‘?~gure V, mh;a chart oonuaiﬁod two protss
,(a and (b)g vhich wero e&autly *he namp dlau“nce from the
Center and in the some position as those on the apparatus,
The ch&rtlwaé'to be marked as (1) for the 1d¢aﬁ$on‘of thg‘
third snet‘of light’exnosed by the experimenter The cirole

on the ohart ccrr@anonds exaotly with the oiroumferoncoy
of the cirele “upon which the eightoen holos Were nnﬁe in
the appara tus,

The observers were seated fOeiné the oTOth covered
light boh, given o chart and read the following lnstruc-
iionsz "You have becn glven a chart con51stlnv of a c*rcla
with a dot to the 1ght and a 1little belaw the centery
‘also a dot szmi’arly located on the le?t of tha centers In
the preper spaces at the top place your neme end day of the
nonth, |

1 will operate an apparatus which hag tvwo spoés of
light locoted in the same position o8 which you gee on
Jour chart, This dev1ee will present a thlrd spot of
laght whzch wi1l correaﬁond to some poznt on the circle
on your chart, You are to think of<thase spota‘of light
as the pattern of é triangle, having two svots of light,
~which corrgsponﬁ'to the dots on your chart or the bose of
ﬁne\triangle.ané‘ﬁne third svot of light corresponding of

some  point on the circle as the avex of the triangle.
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Thig vPl%ﬂ:ﬂlm? vattern of threce onots cf lignt will be
pres enﬁeu to ycu for pix scconds, You are to fixate this
atlmulub a&tte n ﬁurlng 8 presenta%iong Whéﬁ“ﬁhe g% 11w
‘ulus in remove& you w111 e glven ﬁgrce seconns to record
Juur ju& ncntsp “Is evewyone certavn of what ha or she ig
1oOY'-:?.v:)‘?“‘ www o illustro taon of method of ecor;ng charg

- Wag glvenwes Whe signal ready 3111 be glven before each
??esontwtzo1 of a st imulua petieriie” -

At anotber time the same empurzmont wag rena&tod with
this chanre 1n the 1natructxonsc “You ore going to repeat
tha exnerimcn of the thvee spots of 11ght.' “hia‘timo you
ere not o reoord your Judgmen% immediately but wait until
i wive the s;gral rocavd wem $Thig signal wrs glven ”rter h
an interval of two minutes -=-- “Do not hold your pencil or
finger on the chort to indicate the location Qf the third
dot ¢

in order to cohﬁrol tho condition of the mental proces-
oes of all observers the interv&} wag filled by & discus=-
slon or sﬁory of interost to all,

| The error of Judgment’was measured on both chorts
by the angular degrees divietion from the exact conter
of the pesition of the lignt opot as it would be,gf tho
chart were held agzinst the face 01 the anvaratus, The

total number of angular degrees of error constituted the

Becore on eachr chart,



D el

{b) Reoults of the preliminary investigation,

By corwvelating the duratlon of the afteréimnge for
each gbserver with the ccore he mnae on the firgt memory
ﬁamﬁsfin which the stimulus p& tterns were nrocented come
secutivel 1y with on?y time betwaeen for rcoordinc, e coef-
ficiant 0f o23 was obiained, Probable error wag ,1.

?or %he'correlatioa of the duraﬁioﬁ of the after-im ge
with the score made on tho socond chart in vhlch delay
of two minute intervals was interposad hetwpén s@imulus
p&ttefn and vecording of Judgment a .coeffloient .43 wos
Obt&iped; Probable er&or was ¢07. The vroduct-moment

wethod was used in computing the correlntlon coefTiclents,e



- -18-

LEGEND
Appafétus f§r‘Pr6ducing After;iﬁages

B, ’Obséffefs'éyé;

P, Arﬁificiél pupiig diamgte?';07g'incﬁ;

A, Diaphram diameter ,078 inch,

e Eéon 1amp;

D, ‘ﬁégnesium oxide covered seotor diso,

,'Ep‘ Eight dioptér_conpave lens;

'A@L Diéphrama with opening of diameter 076 inch,
Se Bastman kodak shutter time for one second,
R.|Rheostat controlling voltage to Neon iump;

R;LRheostat controlling voltage on light source;

L;s BEight diopter convex 1ens;

LS. 600 watt lamp, light source.



Apparatys for Froducing After-/mages

Rl Rl

Figure ©
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2+ Tinal Investigations

- This investigotion wos éonduéted with an improve-
ment of apparatus and ﬁechniéﬂédv It repeated the
’?reliminary inVeatigmtion using fifty observers and added
‘an experiment for s memory test which was void of 911

verbal symbols to aid ﬁhe MEMOTY o
A, ZExperiment for Measurement of Duration of After-image,

(2)e Apparatus and Method.

| The amparatus uged in this experiment was the same ag
used in the preliminary investigation for measuring the
duration of the vimualfafter~image except for the follow-
ing changes, The observer p;apgd'his eye at_(g) Tigure
VI and looked througﬁ érfifiéial pupii {P) 076 inch
in diameter, Six centimeters back of this opening was
an aperture (A) 078 inch iﬁ diamefer, Ten centimeters
from this apertura (A) a mognesium oxide coated sector
disc was located ,(1D), which was illuminated by a neon
g‘ow lamp (N)‘ The observer looking through the artificial
Pupil (2] in a darL room sees & small pink spot of light
~which is slightly larger than the light stimulus which
~produced the after-image., This pink gpot of light ref.
lected from tl® sector disc wos used as a standard 11lumie-
nation for adaptation of the retina affected by stimulus
light, as a fixation spot end as a background upon which
tk aftor-image is observed, Two centimeters back of the

sector disc (UD) is eight diopter concave lens(IL).
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Againaﬁ ‘this lens (L) is an aperture (A) £076 inch in dia-

meteres Two eentvmeters heyond this anorture is o Bastman
kodak shﬁtﬁ@r*(s)‘whibhlis‘timed for an exposure of one
ﬁeédnd;' ?his%sﬁutter'iS'fasteﬁed in the face of the light
bﬂx'(LB) which coﬁ%ains‘anveight diopter convex lens(LQ.
300&%96 twelve contimeters from the shutter and forty
}eent*mbtgw& from the light source .(LS), a 600 watt lamp
operated on & 110 volt direct current, This arrangemsnt
vPreduoed a strnng G076 inch diameter circular light A
stimulus of parellel rays upon the retinn,

The: observers were Instructed to fixate steadily the
spot of piﬁk 1ight refleéted‘from the magnesium oxide
dise, Each observer was given three minutes for adaptate
ion'to that fixation spots Just prior to the stimulus
ﬁhe fixation field wo.8 remcvedy the ptimulus, given and the
?ield reploced. ' After the stimulus was given the observer
was instructed to continue fixation of the fixntion field,
to report when the after-image appeared, the form of the
after»image and where:it appeared with respect to the
fixation lights If the observer reported the after-image
aﬁ‘being gny.shape other than a small clrcular spot with
a diameter of approximately one millimeter or if it did

‘not‘appearAwithin the fixafon field, the obaerver wag -
not in direct linc of vision with the light source at the -
beginning of stimmulation and moved his eyes during the

Btimulation, This stimulus was not counted as the proper



-21-

; stimulwt*on for the @roducﬁlon of the after-image and the
“duration tims wa.s nct considered the correct one,
Helmheltz nainted out ﬁhe fﬁct that multiple afteruimages
v‘could be produced by eye movement during stimulation of
: _ﬁhe eye with light, If the observer reported the after-
image as lying in frcnﬁ Ofg ouﬁ in space, the fixation
| ;Bpatg or on tha fixation spot and o mall ciroular image,
‘the GxPerimenter wa.8 certain that the stimulus had follen
“within,tha gevsa and was a stimulqtion of only one small
area of tﬁe rebina, It wé; the éim of the exﬁerimenter
.‘to s+imu1wte cach observer on one small area of the fovea
for the same 1eng%h of time. By meana of the previously .
, mentioned criteria the experimenter wa.s able to ascertaln
” whather each observer received the same stimulationa
Because of phyaiological imperfections in the eyes of somo
of the Observersy such as astigmatism, far or near
'sightednessg it was impossible to nroduce precisely the
same stimulation upon the fovea of all oboervers, |
”hia factor may hqve effected appraciablj the extent of
the ﬁuration of the axteruimage. All of the observers
| ‘were untrained in visual exporiments. Only two of the
fifty gubjects used in the inveatigution had gvef
examined closelj a viéualaafte&-image. It wa8 Necessaryy
therefore, to demonstr‘te to each observer the appearance
‘of the afternimageg hov it would disappear upon voluntary
movcment of the eyesy and %o aﬁtempt an explenation for the

movement of the after-image over the fixation field, and

!
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Whidh accnssi0na11y moved out‘inﬁc smce, Thb'length‘

of duf%tiOﬂ of the after ~image was the average of the
vthrac after~imagea taken cadh on difforont days when these
| lenvths beoame BO consﬁanﬁ ua %o not vary mora than three
scconds of each other for each observer, The exnerimenter
fouﬂd that whﬁn the physic%l conditiona wére cx“ctly
- tha sama the aftelf‘-—imqge for en 1oh observer was a.ppro -
imataly constant‘ Among my observers were five who
showed tendencies of belonging to the eidetioc types
described by Jaensch, One of the observers oxhibited
~ such ajatrpng eidetipuaftai-iﬁago that her‘réaults wera
elimin&ted;’ The other four weie included in the results »
of the,inveatigaﬁ.on forwﬁhay were not sufficiently |
di?ferenﬁ from the normal, ”wo of thesc four observers,
accordimg to Jaecnsch's classification, might be nlaced in
~ the memory eidetic ﬁype and c%her Lwo in the aftor-

'image eidetia,type. For one of the observers of the
_ memory eidc%ie types, it was 1npass=ole to produce &n afﬁeru
im&em under any eonditicns Tnovm to the exverinonter,
Lhe observerm oonszsted of twenty mles and thirty female
aubjectg. The range. of dura.tion of afteruimges awong
A these subjents varied from gero duration %o durationu of

185_aeconda. T o . - y
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- Bs. Bxperiment HNeasuring the Accuracy of liemory
(a) Apparatus and Hethod,

This exporiment was car#ied out with the same

apparatus és uged inlthe pre1iminaty'investigation;‘

Tigure IV;i Instead of the observers looking dircctly at
: ﬁh@ %Ppﬂratus wasrpléced at one end of the research room
'fQGing a mirror hung én the opposite wall, The obaervers
Were giﬁén tho same chart as figure V and seated faclng
the mirror, The observers were instructed to record the
stimilus pattern as seen in the mirror, Vith this
axcepticnggthe inmiructimna to the observers were those
used in the prelimiﬁary expcriment on mMemory, JTho
_methqd of scoring was by angular degrecs of error of a ,
mirror plcture of the apparatus stirmlil. DIy having ﬁha
pbscrvers viecw the stimulus<in the mirrory it vas casier
to operate the apparatus and control the light switch to
the 1ights vhich illuminated the roor, The room n
was made devk during the presemtation of the stimmluc
pattern, . This rethod of presenting stimuli in a mirror
eliminates any possible physical cues. for the location
~of‘%he‘third spot of_ligh% which might be geined from

Sceing the.apparatus,



() Results

1,
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Correlating the scores mide on the memory test with

 couseoutive presentation of ,stimmlus rattern with the
- Guragion of after-image for each observer & negative

 §04 FﬁaMéﬁt&inQdG,.

Correlating the scores made on the memory test with

- delayod rgcording of stimilus pettern agoinst the
duration of aftev-imege vositive .47 was obtalncd.

Tl probable error of correlad on was .07,
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IECTEHD
}Ayparatus for,Pfodu¢ing,Brighﬁness Differences
Part A,

A ﬁauﬁal measuring tape Doxe _
'Be - ‘Polnter to tape to indicate distanco.
Co Point source lanpe

D, Track over whioh lamp base travceled,
Le 1Mugnesiwa oxide covqred sCrecil.

Y. Experimenter's scabe

G. Table on which apparatus gcvcrhing vigual
- angle of gtimulus is secne
-~ 1s Two diopﬁer eonéave»lens.
Jo Tube holding lens (I) and artificlal pupil

- four square millimeters in arca,

X, Hood protecting observer from scattered light,
I¥, Location of observers eyes
L, Observers seat, ‘
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c. Dxperiment lieasuring Error of Brightnosn lomory
(2) Avporatue and Neﬁ?od.
: mha apvoratus fo, thla exbbrimcnt via.g constxucted
50 ag to present o alreular stimulus 1101d two minutea
‘ﬂﬁd zorty seconda ln Vlau%1 angle, Thxs mtlmulus field
could be V”Tl@d in brlghinesa xrom »09 phomons to 1,35
phecana. “igure VII gives 8 dlagramatlc nresentatlon of
the awparutus, Pﬁrt (A) conaiats o a light uunnel with
a trwck wnlch carrles 2 1ight bulb--the type used as
a pilot light for yadios.‘ his, light illuminates a
magnesmum oxide ccvered pl»te placed at a 4a degree angle
w-th the lignt Bo as to reflect the illumination through
& OPeninv (x) 6k centimetors in diameter, 350 centimeters
from.(F) 1s a three diopier diverging 1ens (1) attached

to one en@ of a tube (J) with an artificial pupil on its
cherkend, o

| The i;ghﬁ that 1lluminoted the mognesium oxide dise
wag burned at'.ocg ampes on six volts, It was for all
| practical purpbses a point sburce and’varied the illumie
nution on the m&gnbsium‘oxide plate proportionately with
‘tne square of the distance, The track over which the light
tra veled was two meiers long, The position of the light‘
on the track was measired by a metel tave (A) figure VII,

. The observers were seated at (L) and given ths
following instructions, %You are to view a stimulus of a

definite brightness for five seconds which you will sce
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by'laaking‘%hrbugh an opening in the hood, So you see a
small eireular light? Uow I will change the light making
it weaker and then gradually inoroase it, Vhen you thimk
the iighﬁfgé as bright as 1t was in the veginning, tell
M2 40 8LoPs S )

| ?heléxﬁerim@nto? had a cord which comtained tho obw
"ﬁﬁrﬁgrsfnamc and the poﬂiﬁiqn on the scalo of five standard

' bsig;%neasos, 016 phoﬁonmg‘,ﬁﬁ photons, 43 photons, .76
;-Photmms‘ﬁg& 1,208 Hhotond, The obsor?ers were nllowed

to ?iew the stondards in the ordor given. . The illumination
was reduced to .09 pho%ons and gradually increased until
Ubﬂérvﬁr Zave the signal to séop, The two best of the
mcsﬁtcénsiatant SEoYeo were aﬁcraged and the aﬁerage wa.s
used s the basls for his judgment of that particular
St&ndaid.'~ﬂeét”period of one minute was inéroduced after
each trial to eliminnte the formation of after-imepos of
ncticeabie character of‘theﬂstimu}us ap it might influence
the judgment of the nextvsﬁandard. The observers were not
aware of the nunber 5? diffcrent gtandards used, For

thc %wo‘lower‘standérds the observars qften feported the
difficulty'of recognizing a diffcrence, Llany said they
‘could’tell no differcnce what ever for tho two lowest
gtanderds, - The higheot sﬁandérd;had a distinet yellow
‘tint which alded in the judgment, The stimalus took on
thig tint just as it wes approaching the gtandard so that

the obcervers hed a criterion in 1t thot Va8 not present
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‘iﬂ‘ﬁﬁékeﬁhéé’étimulﬁa'staﬁdarda.

(b) Resultse

"”:‘*Intééirélating the amount of errvor made in the

- judgments.of coch stimlus stonderd ond %he'longth»bf

duration for the after-imege, the cxperimenter found

the coefficionts of correlation as follows?

.Stimﬁlus étém&ard  | | - Goefficién% of corrgldtion
1,208 photons pe
6 m .20
43 @ . W22
glé | : .04
020 M | <04

[

The correlation of total error made on this test with
duration of afier~image gives a coefficient of .43,

Its probable error is 07,



-20~

IV,  SUINIARY OF ROSUINS

‘fWiﬁhhﬁha7use of‘ﬁheﬂnroduot~momcnt nmethod of
cawval“tion CQB experimenticr. hae found the amount of
relwtxen~éhip but cn tne duratﬁon of the after~image end

‘the scores m&de on the memory test,

Ae Ruaultégaf tho preliminary inveastigntion. whon

correla ad @re ag followss

l. The correlation coefficient of duration of after=
imﬁyes with scores made on consceutive presonta'-'
'T;on‘af 1ight>stimulus con81st;ng,of three spots
?f light == ,48, Probable error -- 407
2e ‘?hesoaxielation coofficient of duration of efter-
imﬂ@eﬁ with scores made on éelayed recording of
Qaimnius:pat%ern"éonsiating of three spoto of
1ight == 423, |
- These results.show a negative agreement
beﬁﬁeen loug dur@tion of éf%ernimages and aceurs
ey of "cdnsecutive“ scores and 2 tendehcy %§ward
Posmtiva agreement between long axter~imnges and

accuracy of memory of "delay recordinga“,

Be Results of the final investigation when correlated

“Ave as follows,

.

1, The correlation of the duration of after-images

Le

with scores made on consecutive vresentation and
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immediate reecording of position of llght stimulus
iS bt ;04¢

.(\

‘“he cowrelatlen of the daration of ¢ ftcrnlmagc

wi%h ﬁcoreg m@do on uehayed record1nb of shimulus

”ha experinentey wzrbed 00 find the oorrglmtion~

of the Darcen+"~e di ¢erence between the score

mmﬁa on_acnsecutive ?resenﬁation and immedizte
?ecar@ing»of results and scores madern“delayed,
reéordinv of the »uimulua with rescpect to the
coasecativ» seore and the dnration of aftcr~imege.
By uhls methed he wished to show the relative ‘

1nflaonoe of the length o» after-image upon TCTIOTY o

qe rgsu 3 ;rom ouch o cor elanloa 1a ;57 with

& grov“ble gryor of cOG

Iy oorfal&%iﬁg %he sc5ros mrde on judgmegt of
‘rigitne"s with the d&rmtion of after-imge, a
coeff101enu of 45 was obtained, Theoe scores
rcp*esenﬁwvg the amcunt of error, This correlation
shovg that %he groatest error accompanies long
aféer-images. Several of the observers rono*ted
that for ﬁhe,brightef stendords of judgment there
was an after-image found which verslsted for them

during the rest periods which wore 1nterno od

betwoen each judgrent e

In correlating the duration of after-image with
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fi:%h@‘&maunt;of,errors,made on each of the five

zﬁstandardm@ A positive ooeffioient of .26 is
‘obu&ined for the highesﬁ stondard (tnis ﬁtmndard
u&d ' crlner*on of, colo” bacau e of the nearnoess
of &héflﬁzbt ?Q»ﬁh@ mognesimm oxide élaﬁé;
'ﬁgny,ubservers~reﬁovﬁed usin*'ﬁhig tint of color
©ag a gulde 1or thezv judgmenus ) for tha st ndnrd
- pext in brig htnaaag «76 UhOuOH Sp & coeff*cient of
'aPQ; for stan dard of o —3 photous, =) coefficient of
‘ «3‘3 and for the standard of +23 nhbtans; also

a standard of ,16 photonss a coefficient of .04,

; Tﬁévmampry tests df the position(of three lichts
fﬂhﬂw‘ﬁhaﬁ the greocter duration after-impe docn incrense
tha aeédr&cy of Jjudgments of the posiition in miny cagcs.
The experimenter vepoated these tescts on most of hig
obscrvcrs_at a later dete end found approximetely the same
percentupa‘diffefence in sgores made:on‘ther"consecutive“
and “deluyad“ teots as were'found in the’earlief:tcs%a

<

pCores, It ig hia contentlon thwt covrelating tlie peroone

tage differcnca of “consccatlve" score ond “‘elﬂycd“

score gives a truer pictLve of the influence of ncrs*stunce;

- of scnso tion upon memory in these tests.

The scores msde on the accuracy of memory of brightness

when correlated w‘uh du*auion cf afﬁer-mm?ge shows the
afier naga uo dccrease the accurucy of the memory of the

s%imulus.:‘ ix 01 the ooserVerB who had cxﬁremely Long
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'aft@?#iﬁagesfvegorﬁed thét'ﬁﬁc.higher standaxds of
-bréghtnass‘praduced~&f%eréimagqﬂ. Their judgments

of e returh'oﬁ stimﬁlﬁa iﬁ‘their cavlier attemibo

WC?@ no betﬁér‘%han gucésing;::Their improVemént in
3udgm@nﬁ'wms aécompliéné&:on1& wﬁen they woro made aware
of the mizé'of their orror, The exverimenter encouraged

S all ObSéqurs %o do thely besﬁ. ony of ﬁhem'reporﬁad not
aoaiﬁgytﬁé siimulus reach the wopition of tho standard,
buﬁ‘iﬁsféad, before ﬁhey}realizod:it, the light appeared
t00 bright;’ The experimenter tried To have %he observer
Judge by reducing the light. The observers judgments were
no beﬁter;' This showsy conglusivelyg that the verception

of tho otimilus was affecteds



Ve CONCIUSIONS

?his §quriéenta; resulﬁa gi&es conciusiveAevidegqe
thaﬁ\ﬁhe'viSnal after~iﬁage}hgs én appreciable influence
upon msmorj; ‘?his faét\is 8hownjclear1y when observing
the scores made on the tost for memory of position of’thg
thfaa4legal‘sﬁimnlus patiern and comyare the‘"consedutive"
semrea‘maéo by observers with after-imges 1aa@ing from
ninety'seéonds or longer with Ygdelayed"” scores, In every
case but %ﬁc there were increaces of ten percent to forty
percent in acourccy.

?he?data gathered fromythe test on memory of 1light
iudicate'tha% inyﬁhis type of test the perceptunl nattern
is disturbed byithe duration of after-imnge, The intro-
Sﬁcctive‘repeéts of those obgervers with long and vivid
after~imopges of the stimulus pdﬁtorn phow o complete
bloakihg of the perceptunl processes to succeeding 1ight'
stinuli, '

Among the observers were four .- o0 who the
cxperinenters classed as eldetic types. Two of these
obeervers might bs called, according %o Jaogdh';rclas~
sification, after-impe eidetic individusls, These two
nad ekﬁremely strong aftor-imgess yet their =«
zemories of the 1igh£ standard was much nore abéurate than
thoseﬁbther observers who had after-imecges of nearly the

same duration, ‘The expervimenter believes that these



individuéls must hAye the procosses whlch nroduco the
'afte ~imave at a highcr mca 2l 1evcl of diffc”euﬁiution
ﬂlthin ths visual nad%ani i %h n thot occ1r1n~ in lnuiviw
aua1s aot 0& eide ic uyne, thwu these procosnos of higher
ﬁfiglﬂ d@ na% p aducc ag: cr@au an vnh*tltion on une uenca-
tisns roused ﬂj a stlmulusa and, the*ofora enrb?cs them to
»we“calva 40”5 nccurate ly‘ o chnnbom of %ho s*imnlus |
aatil 1% aanvOAGhas $he br 1ghﬁnesa of the oﬁandurde
‘"hvs e;nﬂrmment varlﬁlc the Tact pc\nhed out by
uund& ?bav afterwlma es do influence fie $omory in
ﬁaﬂhiGtOBﬂﬂﬂiG test, Also, ‘in othor ﬁ”chi"ﬁOSCOVLG
Panarimemts, whlgh have ~h@vn thﬁ bgyond a corta*n
darmtlen of expogure momory of tbo stimulus is ﬁec"easad‘
in accuﬁ&byg. Helmholtz hos pointed out that' G ouve move-
menty Of the eye during o light atcmn us illioach nave a
| SGPQE$tGA&Tﬁ9rwlmEQG formmd, ”he OOﬁnoalte of these
imagés over-lap and nro@voas o blurred sensabion of the
stimu1ﬁé’ﬁatterng Thus pres senting an indefinite memory
of thc atimulus Dottorn.
‘ The educ tlonuﬂ pqychologlswa mnst, in hig ef¢ort
AuO 1norease the mcmofy snad, know the tyge of individual
he is des lln w1ﬁn¢ He musm Imovs uszng the clo sai”ica-
tion of LunLe, whether the 1nd VLuual ig a pcrseve ator or
ﬁﬁn«perbever tor, It is fﬁr hcr nocoss ry’foi’him to
ecognize the influence c* pe“sﬁat nm sensation upon the

perception of succeediag stimuli and make leyals]
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to avoid the disturbance of nercention,
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