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Chapter i
T Introduetion
We beCame 1nterested in the subgect of v1sual imagery

‘whlle taking a unlver51ty course in EXperlmental Peychologyp,
”‘«Durlng the term, as partfof our’work with v151on, we
- ihﬁestigeﬁed;efteréimages end‘disoussed the topie of eidetic

'imageryb We searched for more 1nformatlon about the 1atter

‘but found that many erters of general psychology texts had

gav01ded any mentlon of- eldetlc imagery; Apparently few -
psyohologlsts were personally 1nterested in the toplc and
those who were 1nterested seemed 1ncllned to accept “the
11nterpretatlon of the eldetic phenomena as outllned by the
German school of Jaensch et. al Only Rauth and Kluver had
jdone any extenelve ererlmental work here on this oontlnent,
o Durlng our’ research we encountered remarkable reports -

concernlng eldetlkers of Whlch the follow1ng are typlcal, A

boy looked for a few seconds at a postcard show1ng a. street

;;1scene~w1th many detadils. Mbnths afterwards he could recall at

willk; and Wlth great clearness, an ﬁmage of the picture he. hed
eeen. In,the,lmage he could read off Words foreign to hlm,a~
’Another boy could cOunt the,teeth in the mouth Ofkah alligatofefy
seen as an after-lmage a year after seeing the orlglnal
~plcture (21)., A Woman was asked to call up’-a memory 1mage of
reda She dld 80 and was then asked to progect thls 1mage onto
a Whlte wall. To her’surprlse she saw a ‘green after—-lmageo
(24, P.69) T ; | |

' We had galned ‘enough acqualntance with after 1magee

,through class experlments to make these clalms seem 1ncred1ble,

~Therexore, in an attempt to flnd people w1th unusual after»
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images‘and Seeking.aiso~to‘diseover the reiatiohship’emong
’kdmemory images,,eidetic images.and after-images we began the
.present study.‘ During a period of four‘years we Worked in
91x schools in dlfferent parts of Brltlsh Columbla. We
carrled on 1nd1v1dual after—lmage experlments Wlth over three
: hundred school children durlng that time, ' ' :
| Some of our earller experlments“ln'tbe field of'after—
vylmages made use of the "hlink" method adapted for the. study of,\d
chlldren by J. E mbrsh. ‘This work was reported on by Morsh -
“dat ‘a meetlng of the Western Psychologlcal Assoc1atlon in 1938

The exPerlments prov1d1ng the data for this the51s ‘were
performed at the White Rock.Elementary School and the :
_Semlahmoo Jun;orland Senlor Hrgh Sehools from‘October,f194l ﬁo'
"March' 1942 In this later work the subjects ido’kedle’;t a
\plcture for 40 seconds and then progected thelr after—lmage
onto a grey background Those w;thfstrong powers'of afterf—’
imagery were glven a”second.test with‘aipioturedhaving greater
defail;« In thls ‘case . there was an exposure of only lO seconds,
It w1ll be noted that Whlle ~the experlments deal with after—’
~71mages, the phenomena are tbose Whlch concern 1nvest1gators in
‘tbewfleld of eldetlc imagery. The term "eldetlc images™ has i
| been taken 1n tbls study to mean unusually v1v1d and per31stent
after~1mages which are frequently 1nfluenced by memory e,nd.~

1mag1natlon, .



Chapter: II
‘History of the Problem

;The;first experiments»inwthe~field‘of‘eidetie imagery in
"Americe were repqrﬁedkin‘1924 at e‘meeting~of Western American'
stéhelegiCal Aseoeiationfby’KlﬁVer,of_Minnesota; 'The topic
‘of,after*i@eges;and memory«images,'hoWevers has leng’been'of
interest torpSyehologists; ‘Galton in 1883 wrote, "There‘
'exiets =4 power Wwhich is rare naturally, but can,l belleve, ‘be
acqulred Wlthout much dllflGUlty, of projecﬁlng a mental
“picture upon a piece of paper, and holding it fast there,vso
‘that if'can be outlined with a pencil." (3, p 99)

Although llterature on eldetlc 1magery ‘has appeared in
| Bnglish, French, Itallan and even Japanese it has been the
Germans‘who have shownfthe geeateeﬁ 1nterest;, Thelflrst
important investigator was Urbaﬁtschiﬁseh whoee‘book in,l90?
aroused concern among German psychologlsts. Urbantschitsch

spoke of two klnds of v1sual memory 1mages Whlch he called

anschauungsbild fAB) @Hbnbellevedﬁﬁhat¢Awaere:nfza
pathologicallneture,»ahd that only young and very excitable
chlldren experlenced these phenomena.° o |
Urbantschltsch was especlally 1nterested 1n What effect
dlsturbing stlmull might have upon AB, He reported that he
could preduce distortion of the AB by produclng various tones
7'W1th tuning forks, by applylng cold or heat to the forehead
or by focu31ng llght on the closed eyes of the subJect.
; At Merburg, two years later, E. R. Jaensch took issue.
‘with the vleW~that AB are sbnormal. Undoubtedly the

phenomenon designated as perceptual,memory»image or;
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- gnschauungsbild (AB) is eQuivalent to what later writers have

térmed.eidétic,imégerys He stated his opinion of the
“importance té_gener§1 psych0logy of what he called eidetische
anlage, the ability of eidetikers to produce these special
'images; A£ %be Marburg Institu%e Jaensch, his assistants and
- pupils set out to discéﬁer and“study persons gifted’with
eidetic ability. Thus O. Kroh, a Marburg high school teacher,
o in 1917 reported that thig phenomenon was common and noimal,k
at a certain age. |
»k**The Merburg séhbol_based:their theories,upén’several
Vyéarsjof elabérate résearches; Howe?er, as befka,pointed~out
in 1923, they have gone far beyond ﬁheir dafa in theorizing,
The four main theorieskwhichlmay be attributed to;Jaénsch;‘
the leader of éidetic imagery:séhddl,:afeihis;genétic;theoryg
idgntity of opticalkand}eidetic phéndmena, hieiarchy of
memory_grades, and somatib basis, He assumed that the eidetic
, stage is merely a normal phase of child devélopmént; ‘Bubjects
’Who'do notrmanifest-thisfabiliﬁy ar§‘said tq_be_“latent"~
eidetikerSs' In support of this,theory various German
yianStigators report freqﬁencies:of oocurxenoemamongucnil@ren
kranging from 17 per;centﬁt0?99§5vper%céntaﬁmAmqngﬁadultsttpey,,
find a much smaller percentége,.Kroh, reborting ohly 7
'perﬁcehtnBf@éidéﬁikgrsiamongfadult54

f,’AGCQrding tovJéenéchfs~éecond hypothesis the same
‘opticai laws apply to éidetic ﬁhenomena,as to/normal |
perception; Any‘differences noted are quantitatiﬁerfathef?than

qualitative. We must note, however, that these images do not
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fbllow optical 1awé‘in many reSpecﬁsksuch as their
suscéptibility to alterationsby rdistortion™ stimuli ], tosb&e
diéoussed; | |

Third;yé Jaenéch proposed a genetic theory of memory
levels. 'Heyéuggested‘a hierarchy of grades of memory going
frbmbafter—imagé to eidetic image to memory image. He held
that the'eye Was’originally a cerebr51 organ and still
possesses some of therretentive'éapacity of the bféinb Thus
we go from perception to donception in the series afﬁerwimage,‘
. eidetic image, memory image ih the dévelopment of intelledt; |

Jaensgch insisted thaﬁ eidetic investigations could
furnish the explanation of many problems of general
psycholggy. ,in féct he went beyond pgyCholbgy and even
invaded the fields qf Biology,7Sociolbgy, History, Mythology,
.Philology,'Education,.Arﬁ and Philosophys In this respect he
may be compared with the'paychbanalysts who have entered
"approximatély:the same fields. |

A fourth major the0ry of‘Jaepsoh was that eidetikers
differ somatically. He found a B type, a T type and, moat
'frequently; 2 mixed type (Br). Persons of the B type manifest
some of the signs of Basedow's Disease (Graves! Diseaae or
exophthalmic goitre). Thej sweat‘easiiy, have large, bulging,
vbright eyes, and lively*reactions, Their thyroid glands are
often slightly enlarged; Calcium treatment will not effé;t
the nature of their eidetic imagesé |

The T type is hald to be a normal youthful type whose

pathological form is the‘tetanoid condition, The
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charaoterlstlcs of the personallty and also the attendant
eldetlc phenomena are susceptlble to feedlng with calclum (a
treatment used in dealing with tetany) The eidetic images of
T type persons 1nsﬁead of being p051t1ve become negatlve.
tThe skin of these individuals- is hyperusenSLtlve to electrlcal
oor-mechanlcal stlmulatlon, Thelr oyes are 1n marked contrast
to those of the B type, as thev are small deep»set dull;, and
..lacklng in chlldllke appearance. In extreme cases they have
the "tetany“ face Wlth 1ts olnched expreSSLOn Whlch may oo
1ndvcate thelr hypersen51t1v1ty.v

The eldetlc images of the T tyoe resemble after—images,
lthose of the B tyoe memory 1mages, The T type of Lmages may
be further characterlved as voluntary, fluotuatlng,
spontaneous and rich in detall Tbe ? typo_of images are
nonuvoluntarb complementary, non—fluctuating, non-Spontaneous
and flxed in form. olnce calcium treatment will extlngulsh
the charaoter1stlos of the T type lt is possible to ohangesthe
1mages of 1nd1v1duals from the BT type to ﬁhe B type by this
means. ' . | i ‘

In addltlon +to Lhese gomatic types Jaensch dlfferentlates
eldetlkers as 1ntevrates or dlslntegrates accordlng to the
degree of correlatlon between sensatlons and 1mages The B
‘and T types themselves are examples of 1ntegrates and
dlslnteprdtes.~ The 1ntegrates are sometlmes spoken of as the
unity type; The dlslntegrate builds up hlS perception of an -
kopject Piecenmeal; He stands outside of the objectv on the

Vother hand the integrate uses thej"intuitive" method of
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wperdéptiOn and plaoes himself within'the object. Jaensch here
feels he has applications 1mportant to education (acthlty and
dppreclatlon schools) and to art (empathy) |

- Durlng the last twenty years experlmenters have 1nterested
themselves in many problems arising in the eidetic field.,
'ffThere is such'aftremendOus amount of dlsagreement in their
reports that one wonders whether the seme methods are belng
used and if all are worklng oni the same. problemu The
frequency:of eldetlc oocurrence varles acoording'to«
inveetigator andeéeographioal areaffromﬂzero\to one hundred
fperﬁcent; ;Aooaréf&l*efugyeﬁf&tbeﬁﬂeyohological‘Abstraoﬁs
‘ fevealsfthefjthe best age for eidetie'imagery is,Variouelyl
reported frOm'siX\yeafs to fifteen of later.‘ Roeseler seleots
“the: 51xth year, Llefmann the Lwelfth Bonte the pre-pubertal

stage, and Kratlna the flfteenth year.f daensch'(V) assents

"nthat while pre—school chlldren are at the best age for

‘ eldetlc 1mage thelr reports are not suff1c1ently rellable.
A sllght maJorlty of 1nvest1gators f;nd glrls more frequently
ame‘eléetlkersv Jaensch belleves there are differences in
the abllltles of - the varlous "races" but Lluver 8 results are
in dlsagreement Brother Rogatus of Cathollc Unlver51uy
’(worklng under Rauth, one of the leadlng Amerlcan‘eldetlc
~‘investigators) has shown as a result of his studles certaln
raclal dlfferences | .

Jaensch and other German experlmenters have prepared
‘scales for measurlng eldetlc ablllty but theﬁe are arbltrary

'measures subJect to a- wide .range- of 1nteroretatlons, the



“resultebobtained~depending upen the user:

There have been studies of the relatlonshlp of art and

N eldetlc 1magery a8 1t seems reasonable to suppose that

,chlldren,who have this abllltyfcould’make use of 1t in art '
kwofk, ‘Hereiegain we findiconflicting Teports. OYNeill
;(10; p,zep etates thét some eideﬁikers are'ablekﬁo trace ﬁheir‘
-images on'the‘baekgrOQndthile Meﬁz ahd Pollitt (32)(f0und |
'their subjects ﬁnablekto:do s0. Apparently the effort to copy
the image ‘in some cases’ causes it to disappea.ra ~Many reports
ehow that e;detlkersvdo not,Spontaneouslycmake any use‘of;
| '-tneix? ability, S o
’; - Biographles of great men in mu51c, llterature,'art
‘ecience and other flelds have been studled 1n an attempt to
'dlseover'whether,eldetlc ab:llty of an optieal~audltory'or |
other type has been a contributary factor 1n the success of
‘tbese dlstlngulshed men,- Whlle these studies are 1nterest1ng
‘the results obtelned are of little more then. mere syeculetlve
'ivalue,, In a recent maga21ne artlclex(ZS n,77) an account .
' Was given of a favorlte "parlor" entertalnment of Thomas Ao
gEdlson, He would dellght hls guests by looklng at. a page: of
= dlctlonary for a mlnute and then answerlng any questlon put
to hlm regardlng what he had read The writer of-the artlcle
‘dld not mentlon the Word Weldetlc“ but slmply concluded that
Edlson had a "photographlc memory." | |
Efforts have been made to discover. any relatlon whlch

may ex1st between eldetic 1magery and 1nte111genceo While

':e~moet studles reveal that persons of all grades of 1nte111gence



- mey:exhibif eideﬁiovcharacteristiosg Klgve?,(24;'p,219) finds
'that young'eidetikers are of higher'intelligence,than young
ylfgoﬁeéideﬁikeﬁe,wWhi&eaéd&Itééidéﬁikeﬁsﬁaﬁe5séﬁddm06f%ﬁi@h
‘infélliéences Some writers sﬁggesﬁ that children mightfbe‘
taught toyuee}their,gift in sohool subjects such as geography
‘and physiology. The sPéllizig' text book used inBriﬁish
| Golumbla suggests, "Let puplls study the word a moment and then
cloee thelr eyes and try to v1suallze 1t Puplls will 1ook
at the word agaln %0 see if they v1suallzed 1t correotly "
(16, p.9) q | |

‘ Eldetlc 1magery has been studled also 1n connection Wlth
‘some so01010gloa1¢problems. Healy,'speaks of "criminalistie

' menteleiﬁagery? (é, ﬁ.S&O) as p1aying‘e,part in the making of
' ’delinqﬁents;~ Sex;deiinquents a?eooften‘eidetikere accoring %o
~ some Writers, Iﬁithie‘oonnection itehas'been poiﬁted_outyby'
‘kQO'Neill.(lOQJp;TZ) that children must be ?rotected from visuai

i,stimulifwhichemight haée antunWholesomeoeffeot;'eepecially for“v'

' the young eldetlker Who may ererlenge agaln at Wlll the

,orlglnal 31ght Slmllarly chlldren’sk"lles“ have been
k'explalned by some eruers Who say: that ohlldren do not sharply;
k ,d1sﬁ1ngu1sh between thelr 1mages and reallty and hence may
ofteﬁ be ungustly punlshed.‘ Gourtroom testlmony tooy, it: is:
'/clalmed may be colored by strong eldetlc 1magery. - Carsful
iexperlments have been conducted 1o determlne the valldlty of
‘;eye-W1tness accounts of events and the: results have shown that

;,suggestlon, hablt and 1nterest 1467 1nfluenoe testlmonyx¢~

' fPOSSlbly eldetlc phenomena also play their part.:

In conclu81on 1t mlght be remarked that the eldetlc
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imagery school has divisions within its own ranks just as
have the gestaltists, behaviourists and psychdanalysts,
The English translation of Jaensch's book, "Eidetic Imagery",
in 1930 may result in a wider American following. The German
psychologisﬁsLapparently labored assiduously with their

eldetikers but this very zeal has caused them to branch out

into many fields and to theorize unduly about phéhomena

concerning which invesitigators are in wide disagreement.




~“eufflclent detall conoretenese and e&rength to permlt-of“

\k~support of his theory that the eldetlo 1mage is merely a

) Chapter I1T ;
AfteraImages, Ridetic Imeges and Memorj Images
Before enterlng'upon a dlscu551on of these three types -0f
,imeges 1t is well to emphaSIZe the dlsagreement in the
’theorles held by varloue 1nvest1gators Who assume that they
“are studylng the eame phenomena., Jaenech hlmself haS‘a
theory that these three types of images are not quantltatlvely
dlfferent but that developmentally they appear on a soale of
'memory ranglnm from after 1mage through eldetlc 1mage to
’memory 1mage, ’ |
: Thls genetlc theory has been sharply crltlclsed by Scola
'and Koffka who say that Where the eldetlc image 1s llke the:
aftervlmage 1t is’ actually an after—lmage.» The genetlc theory
is disclaimed also by Allport ‘who - clalms that the true eldetlc 5
image is- really a spec;al klnd of memory 1mage. He polnts out
' that tbe only 31m11ar1ty between the after~1mage and the e
eldetlc 1mage is the tendency to progeot the 1mage on the ’

~(soreen, For hlm an eldetlo 1mage is a memory 1mage .of
proaectlon in euch a manner as to simulate perception. - In

»llvely and accurately progected memory 1mage Allport suggests
the follow1ng points of 31m11ar1ty' | '

,(a) both are influenced in content according to

interest and other associative determlnants
~ (b)) a brief exposure of the Vorlage serves "to

~arouse both types of image, the slightly longer
‘tlme usually required for the EI (ciréa.l0 gsec.)
‘1s simply because more detail and greater : . 1

- clearness are expected in it; ‘ , v
(¢) The freguency of productlon condltlons the
clearnese and inten81ty of both'




~12=

(d) the richness and detail of both greatly exceed
that of optimum AT;
(e) the content. of both is influenced by precedlng

.1mages’
‘both alter their oontents within the limits of

' erience at will;
(Xg ~if colored at all, both tend to retain thelr

~original golor;
(n) their behavior under conditions of dlstractlon

gtimuli is the same;
- (1)  they persist as long asg deszred and recur’
after intervals of time, sometimes bldden, sometlmes

- unbidden;
',(J) they grow 1ndlst1nct and less accurate with

’~dlsuse"~
(k) they may arise spontaneously (i. e,, with

Vorlage), which of course is never the case with AL, W
1175, Pe119) - : .

Allport feels, hOWever; that it is profitab1e~tc~'
‘fdletlngulsh between memory 1mage and eldetlc 1mage. C'Neill
agrees Wlth Allport and, further, suggests that 1mages are

‘ elther phy51cal (after~1mages) or mental'(memory lmages)a ‘It
is 1nterest1ng to compare thls v1ew with the follOW1ng ‘
B statement by a phy31ologlst {5, 850) o

: “By retlna here ‘and elsewhete we mean cerebro=

retinal apparatus. We have no knowledge of the -
precise share of retina and brain in the

development of v1sual sensatlons and after-
»sensatlone e : ; .

O'Nelll glvee the further suggestlon that the eldetlc 1mage
technlque»ls really Just~a,method of~arou51ng v1v1d memory
eilmaves, and supports‘thls by p01nt1ng out that the eldetlc
1mage 15 not ordlnarlly evoked by the Chlld In maklng thls
dlstlnctlon between mental and phy81cal 1mages this experlmenter
is revertlng to a totally dlscredlted psychologlcel theorya
eEurtheri both @'Nelll and Jaensch contradlct themselves When

they mentlon subJects who can get a progected after~1mage of a

‘memory 1mage, It is difficult“to reconcile the vmew that,
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méntal and~physicai images are distinct with the view ﬁhat a
mental image can call up a physicalvimage,k

Allport and O'Neill have by no means solved the problem
of the nature of the eideﬁic imagé by stating that the eidetic
_ image 1is clésér to the memory image thaﬁ to the after-image.
They are merely recognizing that many éf the phenomena reported
are of creative as well as repfpductive imaginatioh. -Kiﬁvér‘
and Jaensch have reported‘many'cases where subjects can.
volunﬁarily produce mévementsé distortions andfrearrangements

of the details of nhelr images. Sometimes these changes

fappear 1nvoluntar11y accordlng to Jaenscho ﬁIn Sﬁain hundreds

of sworn statements have been made 0 the effect that certain
pictufes of saints perform miracles, step out of their panels

and carry out actlons, These"aSsertionS are based in

‘~partlcular on testlmony of 801enulflcally educated bersons 1like

engineers and doctorg Who are acoustomed to sober thlnklng@ﬁ
 (?, p»23). Buﬁ if scienﬁifically educated adults'are;unablé
\ to distinguishvbetween'perception anq'creativé imaginaﬁion how

© much more diffiéult it is for youﬁg children, Who provide

most of the data for eldetlc reports, '

| | To 1llustraue the kind of data with which the

'1nvest1gators are working the following examples are glven of

feats produced by Kluver,s subjects,

(L) The subject projects an eidetic image on a screen. The

experimenter turns the screen 90\degreeé but the subject

reports no movement of the-image. :The experimenter tells the

“subject to imagine that the objects (watch and stick) are
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lying on the screen., Again the screen is fotated. This time
the subject reports with surprise that the image moved with the
screen. The subject is told to bring the stick back to its
original positiOn butlleave the watch behind. He is able to do
so. (24, p;léZ). |
(2) The subject is shown a picture of =a Boy~in a tree. In
the same tree is a snake, while at thé‘foot of the tree is an
alligator: In his eidetic image the subject sees the boy
struggling and moving constantly. {24, p.143) _

. It is possible that thege child subjects'aie indulging
their imaginations fof the benefit of +the experimehters who
have suﬁéested flrst that somethlng Wlll be seen, and second,
ﬁhat it is p0551b1e to produce movement or alteratlon in the
image. Since the image can be alﬁered by the subject it seems
difficult for the experi@entei to check on what is actually

being seen as the imagé can no -longer be compared withythe'
'originai stimulus object, A1l the;inherent difficulties found
}in other introspéctive experimehtsfame present in eidetic
Studies, Phenomena of ﬁhis subjecfive, unverifiable nature
might Well be treated with extrene caution if they are Lo
"supply the data upon which farnreaching theories are {to be
built. Movement of the projected image is ndt a mere.side-
issue with the proponents of~eidetic imagery. On the contrary,
abilityfto see movihg images is held to be onekof ﬁhe most
4'conclusive tests of the true eidetiker,
An allied phenomenon;is’that of distortien produced in

“the eidetic image by the experimenter. Various operations
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suéh as: shining a light on the eyes of the subject,
producing 2 suddeh loud noise; stretching the subject's arms,
or squeezing the'subject himself are said to bring abéut
distortions such as change of color, positioh or size of
certain eleéeﬁts in the image. Morsh,in an unpublished papér,
(31), read before the Western Pasychological Association in
1939, suggésted that.many of the distortions produoed in the"
image might possiblyvbé caused by the subject's shift of
position in relation to the screen as a reactiqn{to‘the
diétortion gtimuli, If the subject moved we should expect a
change in the size’of-the image in accordance‘withvEmmert‘s
'law whidh states that the size of‘the’after—imageiis to the
distance of the after-image as the size of the stimulus is to
the distance of the stimuvlus. | |

~In anyvcaée there i§ so@e doubt as to the possibility'of
Securing anything apprdXimating exact measﬁrement in‘the case
1bf guech excéedingly fleeting and inténgible phenomena. , Klﬁﬁer,
”(24, p.101), reports that in atﬁempting to measure én’image of
8 line he gét differentvreSults deﬁending upon whether he
approached the ends of the line from the inside or from the
outside, Simiiarly the writer has éncountered difficuity in
trying to get an exact timing of, latent period, duration,
kbeginning of fading, final fading, and the fading in and fading
but‘ofyelements of the image while other elements remain.
There are so many factors ihvolved and the changes are often so
gradval that it is little ﬁonder that children give reports

which result in conflicting theories. Often too, it has
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aﬁpeared that children are not reporting what they are
actually seeing. This may be due to the novelty of the
experience and the consequent fear of appearing gquesr. On the
other hand children may report seeing images because they want
to be 11ke 3 frlend who has reported to them his 1nterest1ng
images seen during a previous exper;ment° The writer has
heard children compare experiences aftefward and has even had
subjects come back tb agk if their results indicaﬁed color
blindness or poor intelligence,

| A factor noted by Morsh in the paberﬁmentioned above,is
that subjects are inétructed mérely to "1ook at tbe picture.,™
Some subjects will fixate a point, while others Will»letktheir
gaze wander sbout at will over the bicture. It is
' undérstandable.that two differenﬁ typés of images may result.
Thqse who fixate a point will 1ikely have afferéiméges with a
minimum of memory imagesﬁ‘ Those whose gaze wanders over the
picture willrlikely have a large content of memory image
supported weakly if at‘all'by after—image. Since Jaensch‘did
not control the eye movements, it‘is suggested'by besh that
this factor alone could conceivably account for Jaensch's two
types: fhe B type who see whatever théy are thinkihg~about,
whose images are positive, rich in detail; fluctuating and
generally like memory images; and the T type whose images are
complementéryg non-fluctuating -and fixed in form, -and in |
geheral close to the after-image. ’qu own conclusion is that
“these subjects afe seeing? broadly, either after-images or

memory images,‘although there may be vaerying degrees of both
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compbnente present supplemented frequently by creative

imagination.

If the concept of . eidetic imagery were discarded the

- eldetlc phenomena would stlll be expllcable in terms of afterm;

N

7 1mages ‘and memory 1mages.‘ Where hlgh frequency of eidetic

1magery is reported the,lnvestigatOr isflikely dealing with

:;memory 1mages, Where the frequency is low the reports may

concern after 1magery. - Thus. 1t 15 not necessary to call upon

Vpdlet;:angle of 1nollnatlon of the sun, pedagogical methOdss\l
' 1atenoy,p0rfany of a host of other explanations to account for .
“the great range of 1ncldence of eldetlkers in various gcoo

geographlcal areas,; .

if the term eldetlc were to be applled merely to 8trong

rpowers of after 1magery it might be acceptable. But When

proponents become so enthu51astlc o¥er their dlscoverlea ag-

to ‘build up a new 1nterpretatlon of 8 large paxt of psychology

“thelr school may well be called into questlon; Jaensoh and
Vhls followers are llke thelr fellow~German psycnologlsts
.'Freud Jung, Adler and the gestalblsts who have been carrled
‘away~by tbelr own zeal and. have bullt up a supenestruoture~of
- theory far too heavy for'the frail foun&etions of experimental

‘kifact

In conclu51on 1t might be noted that, as Shaffer (13)
p01nts out; psychology is noilonger greatly 1nterested in
typologlesa - Thus Galen's "humors“’ Kretschmer's somatlc

types, and varlous other pereonallty typologles are no longer

Wldely accepted. Mbdlcal men- may truly speak of types of
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disease and blood types, but psychologists today look upon
most human.respomses a8 more truly represented in a continuum,

When groupings are made for the sake of convenience there is a

- tendency to forget the srtificiality, to erect high barriers

between the éroups, and to magnify the differences among the
entities so created. This leads inevitably to false
conclusibnsa

- Our general finding as a result of experimenﬁs to be
described was'that subjectsicouldibe placed upﬂnu@;roughgscale
rénging from bhbgeahaViﬁginQ afterﬁimagesmto subjects: ..
reporting vivid, detailed and lasting after-images, Creative
and reproduCtive memory enteredkthe plcture as a complicating

factor,



Ghapter‘IV :
PRELIMINARY EXPERIMENTS

Before attempﬁlng the "plcture" eyperlments, Whlch are

':descrlbed in the next~chapter, we tested children for aftern

images in prellmlnary 1nvest1gatlons using what mlght be
econ31dered 51mp1er stlmu11, Theee stimuli WerefW1ndows,

- patterns (holes of varlous;shapes cut out of black paper which

fwas placed over a w1ndow) and the Unlon Jack, Two_methods
Were employed 1n arou51ng'after—1magesfby these stimuli. ;kiﬁ

one case the "blink"™ method was used w1th the dark=-adapted eye,

- By thls means we performed 500 1nd1vidual tests at the Balfour,

Quelchena, and Towers Schools u51ng 52 subaects who averaged
'11 years of age,‘ The ages ranged from 6 to 19 years,; In thel
‘second case we had several group tests w1th entlre classrooms
of chlldren at. Surrey High School and Semlahmoo Junlor and
Senlor ngh»Schoola.‘ In these group experlments the classes
efixated a w1ndow (or the flag) for 40 seconds and then -
keproaected the image onto +the bare, Whlte plaster Wall
The blink afterﬂlmage wag obtalﬂed with the darknadaptedk
 eye;r nght was excluded from the eye in order to 1ncrease '
v1eual sen51t1v1ty for short 1ntervals of stlmulatlon. The
'eye Was made to perform in a manner somewhat 51m11ar to the
~‘actloprof a camera.. The subJect«seated hlmself~faclng &
;,Windoﬁtiﬂ'the daylighﬁ“ He closed his eyes and plaoed a hand
V.over each eye so as to exclude as much llghﬁ as p0351b1e, but

at the same tlme avoiding the appllcatlon of pressure on the

L eyeballs, Two mlnutes dark: adaptlon tlme Was”found to be

optlmum for securlng good after 1mages,',The subject was
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. given a forewarning and then at two minutes told td blink his
eyés in the direcﬁion of the Windbw (the eye rémained open
approximately @neﬁtﬁiﬁdWﬁf;aﬁsecoﬁd)s*immédiatély*%hereéfter
replac1ng his hands over the closed eyes and progectlng the
after»imaﬂe of the window on his eyellds,

With an ordinary watch thg experlmenter noﬁed the latént‘
time, that~is the time bétween exposure and appearance of an

1mage, or the time between succeeding 1mages and the duratlon

- of the images themselves. Spontaneous remarks and replies of

the subJects were also recorded,

A1l subgects requlred some latent time before the 1mage
appeared The average latent tlme wa.g 31x seconds., There
Was a range of latent period from one to thlrty»three seconds
although ‘there is a p0851b111ty that those reportlng a 1ong
latent perlqd were falllgg to report‘a falnt‘afterelmage which
may have appeéred durihg that time, | ,

Following this latent peflod all subgects reported seelng'
an after— 1mage of the WlndOW or somefparts of it. The image
wa.s generally p031t1ve, thaﬁ ;g» d@rkkbars were seenkbetween
the light pénes, No attempt was made'tokrécord @heaiﬁitial
: fading time as the precise moment is not clearly observed even
by adults. Fﬁrthermore there iz a compliCating,factor in the
fact that the complete image may not, in its entlrety, appear
and dlsappear. leferent elements of the image gradually
appear and disappear; as Wefare,well aware; not only from
Vrepbrts'but alsd~fr0m observing our own after-images. Blements

af. the imdge may bulld up from perlpheral aread or from some
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‘koentral area of the‘image; The positive after-images were
generally more dlstlnct in outllne and rlcher in detall than
the negatlve after—omages.
| Most subgects experlenced other latent perlods, or
vperlods of no imagery, which 1ntervened between succe851ve
1mages. These 1nterven1ng perlods were of w1delj varying
‘lenvths, even for the same subgect but averaged approx1mately
flve seconds in 1ength° The range wa.g from one to flfty
seconds;~' : |

| Most . subJects rePorted negatlve after—lmages as well ag
the p051t1ve kind. The negatlve after~1mages showed a
reversal of shades of grex and complementary colors. These
‘;1mages «did not dlffer in. lehgth from the p031t1ve 1mages°~
kIt mu st be n0ued that the duratlon of 1mages showed tne gSame

'Wlde varlablllty as dld all the other measurable phenomenag

"kthere belng, for 1nstance, a wide range in the number of after-

1mages seen by different subJects. Varlous subgeots reported

; duratlons of from one to 120 secondsw We con31dered it
,p0551ble that 1n the - -case of exceptlonally long durations tbe;
:eubJect mlght have falled to report a momentary fadlngo In.
many cases 1mages can be 80 1ndlst1nct that even the most

~observant and hlghly tralned adult subject can not be certain

,1~about the 1mage he is seelng,,

Although some subaects eyperlenced a succession of
‘1mages in Whlcb p051t1ve and,negatlve after—images alternated
falrly regularly, thls was by no means the general rule. One

'boy aged 8% years saw 33 sucoesslve 1mages almost all,of Whicb
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elternated between positive and negafive and were separated by
leﬁeht‘peiiods, There was noeconstant variation of durations
eor letent periods in. ﬁhis eerie84 This experlment had flnally .
to be termlnated as it had taken 20’ mlnutes and the young
subject Was oecomlng tlred - This ohlld llke most others,’
: reoorted the sky as purple 1n the p051t1ve and black in the
,‘negatlve after—lmage. ; ‘ |

’ Some subJects gave surprlslng reports. One boy,aged 7'
ylmmedlately after bllnklng hlS eyes saw an 1mage of his own
~face 1n51de a.‘c.chle° Several subaects reported that they

_saW two or more 1mages superlmposed one upon another@‘ Very
| llkely these chlldren Were stlll seelng the image of a prev1oue
exposure along Wlth the 1atest 1mage, The experlmenter was |
‘1nterested in this and had several subgects try three blinks

1n rep1d~succe551on~f1rst w1th the head'leanlng to the left
tben held erect and flnally leanlng to the rlght The result
 Was 51m11ar to a trlple exposure of a camera fllm where three
1magee appear, one superimposed upoﬁ'another. The chlldren |
J'Were,most amused at ﬁhls phenomenoné Some subgeots reported
"that they oould make the image more distinct by pre551ng the
eyes sllghtly w1th the hands. Very often the 1mage would show
enot only the outllne of a WlndOW'but also detalls of the |
landsoape such ag a- telephone pole, eres, trees, mountalns,
~and‘clouds; - One boy astonlehed the experlmenter~when he
k',reporﬁed that~he‘eew not only the outlinerof a sailing vessel
(Whlch had been placed on the window sill prev1ous to the

| ererlment) but also the blue waves of the ocean. 'The,iest:
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detall was! ev1dently supplled by the boy's: 1mag1natlon as there
was no ocean v181b1e from that w1ndow..’v
As a general conclu51on regardlng the results of these
"bllnk afﬁer-lmages We must stress the wide varlatlon 1n the
,reports. Thls 1s in some dlsagreement w1th the assertlons of
certaln erters of general psychology texts Who suggest that
. subgeots exhlblt very 31m11ar afterﬁlmage phenomena.k
. The next group’ of prellmlnary eAperlments also made use
‘of the "bllnk" method A plece of\heavy, black paper Wlth
holes‘of various shapeS'_ cirolesé squares and trlangles was
‘,,piaced ihothe'window; leferent numbers and sizes of holes
 'and varlous patterns were trled but for the most part the
B flndlngs of this experlment proved to be negatlve,- The best
'results wers obtalned with a pattern of 12 round holes, ‘each
:tWO 1nches 1n dlameter.i The subJect was seated at a dlstance
~of elght feet from the covered Wlndow. of twenty-flve chlldren '
v(aged 6 to 14 years) tested in thls way six saw the correct
Lnumber of holes, Generally the 1mage became 1ndlst1nct before_
o,the subgeot oould complete the count,s Two 31x year old
| children Who could oount gave reports’of 20 and 46 ‘holes,
,oApparently they were compeulng for number.
‘In some lateér experlments two dlfferent v1sua1 stlmull :

were used, the row of windows at the 81de of ‘the classroom, i
",and the replica in oolor of the Union chk on the front wall.
,Thsfpurpose of thesefexperlments was to determlne the value
of thls method of dlscoverlng subgects of unusual after~

o‘lmage ablllty,
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The method used was to have the class face the windon

(or flag) and stere at it for.40 seconds, fixating some point.
When the experimenter called, "Time™, . the subjects looked
qulckly at the blank, white wall, The experimenter called

the elapsed tlme every 10 seconds thereafter and the subjects
Wrote down the last time announced after they could no lonwer
an 1mage on the wall. The e\perlmenter later called the
' names of the class ‘and they responded with the tlme which they
- had recorded. |

o The method has Weakneeses inasmuch as there are a great

many dletractlng factors in the classroom. Some children who
'mlght prolong their 1mages do not do so when they reallze that
others about tbem have finished and are staring at the few
still looklng at the wall, On the other hand tbe competltlve
splrlt may become aroused and  some chlldren may keep on staring
at the blank wall long after their image. has gone. of course
a- great deal depends upon what degree of rapport ex1ets between
subject and: experlmenter, :The-chlldren were especlally- '
~amezed at seeing their flag in oomplementary colors, as they
almogt invariably aid. They described what tbey ‘had- seen with
great eagerness and the amazement and delight which they
rexpressed Was very ev1dently gincere. Our conclueion wa s that
‘this method would serve as a quick way ‘of finding a few of

' ﬁhoSe WithIStrong powers of after-—imagery,:bub. that: it would-
‘ ‘noﬁ eere tokdeteoﬁ all of these subjects.,
| After conelderlng the results obtained from these

'experlments we decrded that pictures might offer a greater
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scope for investigating after~images. TFurther, we hoped that
by conducting experiments similar to those reported by Jaensch .

and Kluver some interesting comparisons could be made.



Chapter V

Experiments with Pictures

In our later investigations we used 256 public school
children of both sexes from grades five to twelve and‘ranging
in age from 10 to 19. The average age of the group was
slightly ovég lSlyears. The subjécts were all living in or
around White Rock, a sea-side village near Vancouver. The |
experimenter knows most of them quiteywellb

‘Thére was no selection of subjects on mental, physiological
or achievement ratings. The experiments were conducted in the
sdhool in a pleasant room where distracting factors were
reduced in number. The éubjects were tested one at a time,
no other persons being present_ithhe room besides the
experimenter and the subject. vAll;experiments were carried on
in daylight. Strong sunlight was excluded.

The subjecﬁ on entering the room‘had had no previous
intimation of what was to follow other than What he may have
been toidfby children who héd.@refiously been teéted. 'The
class teacher simply instructed her pupils to go to the
experimental room one at a time to look at some pictures. The
experimenter seated the subject at a desk near the windows so
that the light fell upon the'picture which the subject held in
his hands at épproximately arm's length: The experimenter
said, "I want you to hold this pictufe in ypﬁr two hands and
look a% it without 1odking!away until I tell you to stop.

Soon I shall take the picture away and you will be holding the -
blank piece of cardboard." (The picture had been lying on a

light gray cardboard 12 by 17 inches. Bbth picture and card-






| . -28-
oerdboard had been-handed to the subject. ) A large school
¢lock Whlch 1ndlcated seconds was used in the timing. At the
end of the exposure perlod (40 seconds for the duck ploture)
the experlmenter took the plcture from in front of the;
~cardboard whlch then served as a progectlon screen. The

- erperlmenter gaid, "wa, 1ook olosely at the cardboard and try ‘

s to seeadgaln the plcture you have been looklng at Tell

“about anythlng you can see.
It was sometlmes necessary to repeat the experlment as
'the chlldren in a few cases 1ooked aWay from the plcturee
blq bappened in not ‘over a dozen cases however. The chlldren
seemed to engoy the experlment and oo-operated very Wello
~eThe ekperlmenter Was careful to guard agalnst any suggestlon
dthat it Wes “good" to be able to get 1meges on the screen and
‘"bad" not to be able to do 80, ‘ : '
‘ . The plcture used 1n the flrst 1nstance with eech subJeot
» was a colored draw1ng of a duck (Flg l,)p 27 ) Thle
fdplcture was selected after many others had been trled as 1tk
'1brought out most readlly, the ablllty of the subJeot to see 
nafter—lmages on the screen. Henceforth We shall:® speak of -
jthese 1meges seen on the screen by the subgect after the r,no
~,removal of the plcture as aftervlmages (or 51mp1y AI)
We call them "after—;mages" because they are 1mages seen
“o"after" the stlmulus obJect has been removed

‘ If the subgect was able to get a. falrly clear after

1mage 1aet1ng for at least 40 seconds and qulte rlch 1n ,f
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’cohtent he.was given the police picture (Eig,zg,pb29j,withja¢
10 second exposure; The instructions and general method were
the same as before; | |

As the subject:reported‘the experimenter wrote,so far as
-possible, the exact words he used. The experimenter also‘made
note of thé behaviour of the subject in relstion to the image
on the,screeh;‘»Such behaviour inclﬁded: eye~-movements, |
pointing;ylobking awgy from the scréen, facial expreséions,
tone of voioé, musculaf’tensioné movement of body. The
'eiperimenter quesﬁipned the éubject_régarding exaet detaiisk
of the image on the screen while the experimentef checked by
looking at‘thevbriginal picture. The exper imenter watChed_fqr
‘eyewmovements as a further check on what the Snbjeci was
actuélly seeing. Often the subject spontaneouély pdinted or
‘ hunched‘forward to get;a closer lOOké‘;If thévsubject blinked
~his eyes and gazed aimlessly about_thé réém while heTSﬁoke '
about his "image" the‘experimenter took this to be a sign ﬁhat
the subjeét was remembering rathefﬁthan'seeiﬁg; Often fhe
éubjecﬁ would. look puzzled to see a green tie when he remembered
that the tie was red. One boy stated that his:duck was "like"
- the one in the picture but féced in the‘opposite direction.”

After~the;ghbject indicated that he could no longer see
the image, the,experimenter‘placed the original picture
| beside the screen and asked the subject to tell how his
"picture" had differed from the real piétures Since some
subjects could’apparenﬁly see the image‘indefinitely the -

ekperimenter did not always wait for subject to report that
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the image hed faded cqmpleﬁelys The suﬁjeét was told to
point/oﬁt any differences in position, size, shape, objects
present, and color, B |

The “p61ice“ picture is in silbouétﬁe and outiine,'done
in black and:whité;‘ It‘has as significénﬁ détails a small‘"S“
on“ﬁhe policeman*é‘hat: stripes on the arms and legs; the word
"DOLIGB" on the cart, the words under the plcture, and Wlndows
on a bu1ldlng at the zeft,, Slnce the plcture, wa.g exposed for
only lO seconds9 the experlmenter 1elt qulte sure he could tell
When the subject was actu&lly seeing an 1mage° Thls plcture
fwas shown to some subgects who had done poorly with the duck
fplctureé The subJects were 1nvar1ably poor Wlth both pictures.
On the other hand no subgect Who-had good 1magery with the duck.
plcture falled to get some after—lmage of the pollce picture,

, In. deallng with the results of the experlments 1t was
found de51rable to group the subJects accordlnc to thelr'
ablllty to get a;tervlmages, Accordingly the experlmenter
decided on the factors o be uéed in the classification,
 These were: number of deﬁails or elements of the image,
vividness or distinctness of form, and duration;".A grading
scale as illustrated {Table I, p.32) was devised and each
o sﬁbject placed in one of the five groups A,BQG,D'or E¢ The

faséigning of a givep“individual to’any particular group 1is

kadmittedly,arbitrary and there might{ be room for disagreemént
~ With fespéct ﬁo;the intermediate groups as %o Whether(a
Siject should not be moved from the group in which he has been

placed to the next group, But there is little doub} as to
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;f - ; B ‘Beale for‘Grading,&fferéImaggs
AT Group anmber of 7€ 'uiiﬁé*-:,  ;bisﬁindﬁness~ ‘Exposure |
f .} Details ¢ . e e : g
" TZero (0] [Wo time | Wewnimg | 40 seer |
 -‘? l?a'fﬁew (lm2) , 6%40';;é;»7hmﬁ;«;hape = 40"565; ?

| Fair (5”6) {40 Séée | Shape v 40 sec,
BT =2 mln@k~, vaguely . |
B chod Ry ‘]2,Mlno;"hw; Qu1te;cleéfﬂ«'40 se¢;;“
o (6 0r more) % died out | b 10 sec.
. & | Excellemt | Still going| Sharp . | 40 seer. |
S (most detalls) ‘ },/‘;k‘,,’a“ _outlines 10 sée, |

As a check those subgects falllnn Withln groups A and B

‘were tested with the more detailed picture ‘shown 1n (Flg’ 2)
Wlth an exposure of 10 secondso ‘ ‘

faccuracy of placements at the extremes. Some subgects report

.:seelng nothlng, Whlle others report seelng almost all the

_;detalls clearly, v1v1dly, and for lengthy duratlons°

There are all shades of ablllty apparently, While long

duratlon usually goes w1th,clear outllnea and rlch content

occa51onally a snngle detall such as the. bow tle on the duck

,,may be- the only content; yet 1% may be Seen clearly and last

gfor a8 1ong as four mlnutese On the other hand the content

kmay be rlch yet extremely fleetlng in character lasting only
ka few seconds, Thls 1nd1cates the dlfflcplty of applylng

,V\the grading scale;i?ﬂbwévér,,by using‘the,écale only as a
' r0uéh guidé, aﬁdTmoré by‘comparing the overt behavioral data

.f0f~ohé~subjéot with those of another the experimenter was’

: able to- place each subJect in a group ‘with others approx1mat1ng

“his own imagery ability,
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After scaling, the data were studied in an effort to
.detect some factors possibly involved such as age, sex or
intelligence. Lastly, a study was made of the correlation
between ability to obtain after~images and ability in some
school subéeéts'which might involve imagery such as’English

composition, spelling, and art.



Ghapuer VI
: Exmerlmental Results
of the 256*boys and glrls tested for after—lmagery by.

imeans of the plctures of the duok and the polloeman, there Were
: 77 subgects or 50.1 per cent of the whole group who reported

seelng no after-lmage at alle There were 179 subgects or 69 9

per cent of’ the total number who experlenced some af”cer-lmagee
"lwenty—two subgects o 846 per cent saw greys only, that 1s, no
colors appeared 1n.the1r after~1mages.k For 54‘subgects or 15;5‘
per cent the after-sensatlons appeared elther entlrely or
partlally'ln complementary colors. ln some cases all the « = -

| Table 2

Ay Reports of 256 School Children on.After-lmage of
$ ' the Duck,(Flg,»l)

_Type of ImageskObservedA 'Ngmbera_éa'Perﬂcaggg
\'gpNo after-lmage %w_ﬁy ‘,4,r‘?71_l:fﬁ,]'50.14_; ,r
l'Some after—imager ;;~’“ llVQ b [’,L 69.9
Loeyaonty = | s | o
Some complementarwes Q;:f o4 1 e,lS%&q,
’l, 'Only p081t1ve afner 1mage'kvk125; s ¢ e,48;0r5l4

'colors of the after~1mage were complemenharles of the colors

~;lseen.1n the orlﬁlnal plcture, ln other cases some of the

icolors Were complementary Whlle others were like the orlglnal '
"kcolors, Occa51onally a color Whlch covered a large area of the
v picture.(such astthe yellow of the duck in Fig. 1) would be
s éxfande& in:the;affer~imageat0'cover'adjacent~areas not so

coloredyin,the'stimulus picture. One_hundre&‘twenﬁy-threek

B T I PR
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subjects or 48 per cent of the total saw only positive'&fter;'
imageso Thet is, their images appeared in hues simmilar to
tbose in the piciture. Thoée\Who could get a clear after-image
of the polioeman (Fig¢ﬁ2) almbst invariably thainéd.a;positive
after—imagecﬂ The 22 subjects who saw grey after—imagés,were
giveﬁ the Ishihara Test of Color Blindnesso ALl but three of

tmese showed definite indications of Wea&ness in color

dlsorlmlndtlon°

With the grading scale shown in Table 1 as a gulde . we were

able to cla331fv the subgects into five groups aocord1n5 to

their relatlve abilities in the Lleld of af%ef ~-imagery. We
d651gnatcd the 6roups A, B, C, D and E in order from SUfongest

to weakest ability. A1l but one of the subgeots placed in the

superior @roun (4) of after-image ability saw positive after»

images. The exceptlop was a ten-year olq Wlfl who reported

greys only. She was shown to be weak 1n,color discrimination
by the Ishihara Testw‘ Groups A and B each contained about one
tenth (24 and 25) of the total number of subjects, group C

@ontained about ome fifth (49)s and groups D and E each

contained approximately three tenths (81 ana 77) of ‘the total.

ThHS'as,after—imagery'grew less the‘fiequency of subjects

- increased. (See Table 3,) Tables '3 %o 8 SbOWlﬂg dlstrlbutlons

of after-lmage Eroups are based_on the duck test showr in
Fig. 1. |

In order to study the reTatlons ip of age and after-imagery

‘ Lhe subgeots were placed in three age grouns, ages 10 to 12

vears, 13 and 14 years, and 15 to 19 years., These data are



summarized Iin Table 3.

. Table 3

Dl%trlbutlon by a;tel—lmageryuandege O6F 7256
Sohool.Chlldrenn ‘ :

: Age : .
1012 | 18-14 | 15-19) mota1 |
Imagery' Nog %~of;N0. % off Nod % off Noi; % of
Growp . 0 861 (7. 1 9zl | 286
A P 1ei18.6 ] 7 9.2 EY 1.1 24! 9;;5
B : /9110.4 6 7@9 10110.6 (.35, 9,8
O 35717.4 |35 o.7 {30 0.2 | 49 ho.1t
D i 22125.6 |18 5.7 |41 45,6} 81 1317
B "] 24128.0 |50 59,5 125 24,5 | 77 50,1
Toval | 86 {100 {76 | 100 |94 100 fg56 | 100

Table 3 shows that 23 out of the 24 subjects in A group
~que,between,10 and léﬁYears old. Slxteen of uhese 23 subjects
ﬁére 10 to 12 years of ages Thus in the hlgnest grade of
after-ima@e ablllty the youngest subgects were most numberouse.
In the A group only one 15 to 19 year 0ld subject was Ffound.
Nearly 40 per ceﬁt of the 13 and 14 year Qld Subjéqts,Were in
‘the E groups Over 431per’cent of the subjects aged 15 to 19
years were iﬁAthekD groups Nblsuch,conaentratioﬁ.of subjects
was discovered in thé youngest groupe
| The chi~squaré‘test of probability of association; and
the contingency coefficient, measure of'degree of association,
were Workedkouﬁ for the data shown in Table 3. The formulae

employed were those described in Garrett. (10; p.377 f£f.)
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For these data chi—squara‘vas 25 5, Wﬂlle P, the probablllty

vof a chance ch1~square of such a value, was less than .0l.
Garrett says, "A P of aOZlor less may be teken as indicative

- of a,significaﬁt deviation,from exyectancy;" (10, ».380)

In this casé there are more than 99 chances out of iOO that
association,éxists between age and after-image ability. The .
coefficient of contingency (C) was .30l. Thus while there is.
strbng;staﬁistical'evidenee of‘aSsociétion betweeﬁ age and
after—image;abilityﬁ'thé degree of‘correlation.is not greato

There;is,hoWevers a,definiteftendenoy for after-imagery to be -

of a superior type in younger children..

The diétributions of hoys? and girls?® after-image ratings
were studied in order %o dlscover any sex dlfferences Whlch

mlvht exist. Of the 266 subjects, 105 were boys &nd 151 were

‘girlS¢ Table 4vshQWs~What percentage of fhe toﬁal for each

sex were found in each after-image group,

Table 4

After Image-Ability of 105,ﬁdy3-and 151 Girlse:

N Boys -  _ ] Glrls 4i Totals v

'AI,Gfoupf:Nbo 1% of | No. § % of . Nos ) of

- 0§ ¢ 4 151 & | 256
e 11 | 1005 15 1 8.6 | 24 9.5
B |10} 95 | 15| 10007} 25 | o8
o |1 |35z | 55 | s | 49 | 19.1
D 32 | 30.5 | 49 2.4 él | BLe? |
BB lses | oa | ame | | s0n
Aotals J105 | 100 | as1 | 100 | ss6 | 100
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As shown in.Tablé 4 there was again a- tendeney'for ﬁhe

'frequencles of subgects to increase as. the after-lmage ablllty ,
decreased. The boys, however, appeared. to be sllghtly more
frequent uhan.uhe girls at both ends of the scale, In the A
group the boys oonstltuted lO 5 per cent and the glrls 8 6 per

‘ oent.,win‘the Lﬂgroup the boy& made uy 34+3 per cent Whlle the

girls numbered 27.2 per cent¢ , ;

-?he:qh1+square equalled 2679'with P‘approxiﬁatély‘o6d§

‘kThisiﬁalua beiﬁgkgreater than aOZ,is not significant. The

'6onﬂingen®y éoeffidieﬁﬁkW&S~3104@‘ Thus there was llttle
»1ndlcatlon of any assoclatlon,ani,the carrelatlon,Was very low;

B Slnce our results had.lndlcated that the eﬁlldren aged :

’ 15 to 19 Were rarely‘found 1n.the A.group of aftermlmagery we
 fstud1ed<the results ef only'the younger subgects for the
"relatlons of ﬁhls ablllty with 1ntelllgence and Wltb certain e
aohlevement ratlngs.f Unﬁortunaﬁely we ha& no data on

'lntelllgence forfchlldren beldw grade seven, ConSequeﬁtlykWe

k‘~1nvestlgated the relatlonshlp of after~1maoery and 1ntelllgence
on only 93 chlldren of grades seven.and aight Whose average

age Was 15 years. s | -

~Tabl& 5 shows that When.the subjects were distributed
into~the five,groups aocordingfto;after;image ability'each

grouPTGOntaihed a wide range of‘intelligenoe;  The smallest

o range oc@urred 1n\the A.group and the greatest 1n the D grou@,k

There Was ‘1o subgeot of 1ntelllg@noe ratlng hlgher than 109
uln,the Akgroup.~ The hlghest medlan IoQA was found in the G

kgroup. ‘In the &lrectlonhof‘bothfextremas the‘medlan droppe&g
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The hlghest pereentdge of each after-zmage group was found to
have average 1htelllgenee excebt in case of group Ce
‘ Ta,'ble 5

Dlstrlbutlon by After—lmagery/an&,Intelllgence of 95
bubgects of Average Age l years 1n Grades 7 and 8-

. »‘No. and % in I Q° (rl'oups' -  ’ I Q, | H
~a'_A1 Groupfe‘wafsgverage \Eigh'éeﬂédian"*leits Béngés~i1
S NO% No,f %@O«% ’ - " Fe
4 islsolsisololo | 0 lmo-ioe | e
e 28,5 5 (43 o o o fosen 1. osa |
¢ | ;1;%f5§2,?6 37;%ﬂ9~56‘2, fllakv*aéelgéyi?“e§9’7
B s‘il‘5°l5 50 110 58,5 | 101 |60-145 ~‘,,83' 
= 9 |22451 26 |65 uéelgéslle”gé j,?d;lzs e

Chl-square for'thls table»was 18 5 and P was aOZ a
; 81gn1110ant value. Henee there is strong statlstlcal support
D of asseclatlon between 1ntelllgence and after-lmage ablllty,~

;The coefflclent of contlngency Was 0404. Thusva.falr degree of

7.

L : g

 »correlat1on was shown.
In the studles of spelllng,_art and ﬁngllsh comp931tlon 1n‘
.1relatlonsh1p to after Imagery the results of 156 ehlldren were

' eoneldered. The subJects were in grades five to elght Thelr ~
: evee‘rehgedrfrem,lo~to,l57years with an average age of 13 yearséf
‘Teacners Were.asked “to rate the subgects as below average
average or above average in these three school oourseso The
raﬁlngs were based uponetest results eoverlng a perlod of six
menths. The ohllaren of each graae of ablllty in spelllng,

f’Engllsh compos1tlon~and art Were then dlstrlbute& into thelr



groups aocordlng to after-lmage ablllty, assshown in Tables

6, 7 and 8. K

Lable 6 1ndlcates the number and per cent of puplls of

.each grade of spelllng ablllty in the after-lmage groups, The
, percentages here and 1n.tables 7 and 8 are based upon.the R
,  flgures glven in the totals appearlng at: the botﬁom.of this
| table., |
RN o _ Table 6
| Dlstrlbﬁfidn by After-lmagery and Spelllng Ablllty of -

156 Subjects. Ranging: 1nﬂﬁge ‘Prom;10sL5 Years. and
: Hav1ng an.Average Age of 13 Years._V

Vw¢A1;GerP’k”~

Spelling| & | B | & 1 5 | % T resas
ADITSbY & b Lo R T

Nod % |Naj % |Noi % |Noi % |Nod %| Mol

SR

High | 91451 5/ 861 6 2518 22| 7! 12| 55 25 |

| average | 945! 6! 43116 62117} 46| 361 62 84!l b4 |

jLow | s/1& 321 4 15118 32 15} 86] 37 24 1

| Totals | 21 00| 14100 26 100} 37 1100 | 58 /100|156 [100 |

In Table 6 the greatest pereentages oceur for all after-t
1mage gramgﬁ at the level of average spalllng ab111ty°
kk},Although ﬁhe total frequenc1es of the hlgh,and the low spelllng
ability. groups are approx1mately equaly these two groups exhibit
.opnoslte;trends. Eor those students of hlgh spelllng
fperformance fram groups A& to ﬂ, ﬁhe percentages decrease, Whlle’4
5those of lowest ablllty show a trend toward an.lncrease in. the

,same.dlrectlon, Thus, spellerS'of'hlgh‘ablllty appear‘to ‘
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ieﬁreseﬂﬁ~a graduelly decreasing,percentage cf?theeafter—image
,groups in.ﬁhe direetien of A %o B, Whiie spellers~of low
‘,ahlllty'seem.to show, %o some extent; an.oppos1te tendencye
Ghl—square for the &ata set forth ineﬁhls table was 136 3
and P was .lO a value too great to be 31gn1flcant but
1nﬁ1cat1ng\a«strong/trend of assoclatlon. The coefficient of
'keonﬁlngency wasy.za. Thus there Was a small correlatlon
ebetween.after-lmage and art abilities.
Lhe stuay off ablllty 1n.Engllsh eomp051tlon in relatlon to
‘~after-1magery is shown 1n Table 76 -
\ Lable 7 ) ‘
Dlstrlbutlon by After~1magery and hngllsh Comp031tlon

Ablllty of 156 Subjests Ranging in Age from 10-15
o years and Havxng an Average Age of 15 Yearsoev

s ~ AT Group
‘Eil_lgf?:‘("i@mp-f@” o B N R AT
Ablll’cy : A B : ,C.' = D E- ; TOJG?%’J‘.VS-V‘_ 8
M N, 8 No. % Ne. % No. BN %
| Hien L g ool 4 28 i 5 25 I 9?-% 241 9 155 54 22
Avearage 12 5 6 45 1 17 | 66 19 s52lze 50 | 8353
row s 1&| 428, 5 5 11} o 24 20 54,5 39 25 |
T‘q’s"als 21 J.oo 14 100 26 IOQ 37 100 5,3 _iod:"'-ise 100 |

In Teble 7 the resulus are 51mllar to those of Table 6@
The subgeots of average abllltj in Lngllsh composition are

-most frequent in all 1magery ﬁroups° Percentages of subgeots

i ef superlor ablllty 1n Lngllsh comp051ulon decrease toward the

E o defielemt 1magery -end ot the scale, Whereas peroentages

,of subgects of low Engllsh ablllty show some tendency to
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1ncrease in the same dlreotlon. Subgects of hlgh ablllty 1n
Engllsh.comp031tlon.represent 29 per cent of the A group but
'only'15°5 per cent of the & group, while sublects of low abllity
'oonstltute only lé;per cent of'the A group and.54$5 per cent of
the i groupo ’ k |
| ' Lor this table chi-square equalled 6 88 and P was
‘approx1maﬁely o60 not a 31gn1flcant indication of assoclatlono
The eoefflclent of contingency was 018¢ Ihus there was no
fstrong probablllty of more than chanoe relatlonshlp and the’
iccrrelatlon was very lowc | k
: Comparlson of abllltles 1n after~1magery and art 18 seen
in Table 8» | | |
| Table 8
Dlstrlbutlon by After_Lmagery and Art Ablllty of 156

bubJects Ranging in Age from 10-15 Years and Hav1ng
T an.Average Age of 13 Years° /

e AI,Group |

=R

.TQ?alSw”

| Ability! A b B ~ ,, ¢ | b
| Nok % INoJ % Iwo, %dNo, %iNo.| % No.|%

—~
i

| Bigh | 7:35/ 7150 | 851 {17} 46! 15| 26! 54 55

| iverage| 10/ 48! 6 |43 112 |46 10| 27! 28| 48! 66 |4z

tow | 4l19/'1] 7| 6125 10 27! 15] 26| s6iss

| Totals | 21100]14 100 {26 {00 |57 [100| 58 100|156 100

- The results shown in r‘ab.’!.e: 8 differ in many respeots from
those of the two preoedlng tables. The sub3eots of average art
,ablllty'dotnot, in all 1magery,groupslrepresent,the highest

percentages. In the'B and D group§~the highest'percentages are



found in the high art ability group. Nor does this group
exhibit any.tendency to decrease in the direction of‘the E or
deficlent imagery end of the scale.

‘For the date of Table 8 the chi-square was B7.45 with P
so small that it went far beyond the tables in Garrebt.
(10, pe379;) This is practically conélusive evidence of
éssooiation as.there:are over 99 chances in 100 that a
‘relationship exists. The.doefficient of dontingéncy WaS~544,
indiecating a fair degree of correlation between art ability

and aftercimagerys



~Chapter VIT

i“Summazy;ahd_GOnclusiOns

~Since reports of eidetic phenomena appeared to involve

after—lmages we took this as a starting p01nt in our pesearch, . .

o we began Wlth studies of after-lmages aroused by relatlvely |

sxmple v1sual stlmnli in order to learn.somethlng of - their
enature as.a basis for—anvlnvestlgatlon of eldetic images. In
much of the early experlmental work,the "hlink" method with the
dark-adapted eye was used, The Light fromma Wlndow served as a
| stlmulus,' Later, group ex@erlmenus Were oondueted both by
‘thls method and by means of an exposure of 40 seconds to a
‘W1ndow or the UnlonJacko ’
Next We conductedelnd1v1dual exPerlments u51ng plctures as
the stlmnll, adoptlng here the technlque of Kluver (16)
After testing with severdl other plctures we found that the
1duok (Fmgael) served best to 1nﬂ10ate the subgects' degree
o of after~1mage ablllty0 As a.further test however, the police
~_p10ture (Plg..z) was. helpful as: only subgects of the highest
kablllty were.suecessful in gettlng elear after-amages in this
f ease.>,‘ | ‘ |
” A1% Verbal reports were ertten down as Iuwly asr p0551ble,

' ftogether Wlth our observations of the subJectsf reaotlons,

"_NeAt g graalng scale Was aev1sed in order to olas31fy the

subgects aceordlng'to their afterexmage abilitys It should be
‘noted that we assumed that those subgects who were rated
’»hlghest on the soale could be called "eldetlkers“ if one chose
to make use of the term¢ However, for the reasons alscussed

1n,Chapter III we have used/nhe uerm "after~1mage" throughout
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>and.av01ded the more. amblguous "eidetic 1mage" bhraseology.
After-image ability of acmarked degrea might be termed Telin
, "eldetlc" but this should not be taken.to imply that any sharp
dlfference ex1sts between eldetlkers and non-—eldetlkers°
Afuer-amage abllltles of a,random.group of subgects appear in
a contlnuumcof abllltles.

The chlldren.were greatly 1nterested in after 1mageé.

This accounts, to a large eytent for the success of the graup :,

"exnerlments, The young SubgeCtS»eﬁJOYGd the experlmcnﬁ where

they experlenced three after~1mages superlmposed upon oune
' another; They Were dellghted too, at seelng the Unlon Jack

lnucomplemenﬁary colors@

The actual. duratlon of the after—sensatlons wa's dlffloult

"kto'eheck. Some subgects reported after-lmages lastlng as long. .

 cas 20. mlnutes when they were voluntarlly ’cermlnated° AT gust
what point: these images become memory It is hard for the
' axper1menter to;determlnea '“here are.many ccmpllcatlng Taectors
k,beSides memcry' age of" subgects, suggastlon, 1mag1nat10n,
rvagueness Beliiin phenomena, and des1re oL the subjects to please
the experlmenter.' It is almost 1mposs1ble to cheok\onklmages
kthe subgeots report, expeelally'ln cases When the images fail
'to correspond Wlth the stlmnlus plcture. The lnherent
: dlfflcultles of lntrospectlvekexperlmsnts are~illustrated in-
: studles of after—lmagery.

 The results of the individual experlments Wlth the
kpictures‘shown.umﬂigures=l_and.8 are summarized belows

gl, ‘By,mﬁans‘of the rating scale shown in‘Table;l the

i
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incidence of varying grades of after-image ability was shown

to ber A (highest ability), 9.3%; B, 9.8%; G, 19.1%; D,

BLe7%; B, 30.1%.

2. Of 256 child subjects 69.9% saw an after-image., The after-
sensations were reported as: greys only (8.6%), all or in
part complementary colors (13.3%), or positive only (48%).

3, Of 22 subjects who reported grey after-images 18 wére weak

- in color discrimination as shown by the Ishihara Test of Color

Blindness. ’ ‘
4, In the A group 23 out of 24 subjects were between 10 and
14 years of age, while 16 of these were of less than 13 years.

For the age and after-imagery relationship P was .01 and C

- equalled :301.

5e Boys~did not differ significantly from girls in their after-—
image abilities. For the data‘conqerning sex and aflter-imagery

P was 460 and G, o104,

B From the present data after-image ability aﬂd intelligenoe

appear to be associated but the correlation was not high »
had a value of ,02 and C was »404.

7. Studies of the relationship between after-imagery and

"spelling, English composition and art abilities revealed that

‘assoclation is greatest‘in the .case of fnglish cgmposition.. P

5

equalled ,10 and C, .28 for spelling and after-imagery, P, 460
and C, .18 for fEnglish composition, and P less than .0l and

C, +44 for arte

During the course of the experiments meny problems arose,



Ceare

;based upon.observatlons and,reports of our own_subgects and

upon.llteraturelaonoernlng‘the phenomena.belng'studled, Since

’,our 1nvest1gatlons were necessarlly narrow 1n.scope we could

not attempt to £find an.answer to more than a very IeW of thesé :

questlons. Kluver gives an,lnﬁerestlng Iist-of suggestlons

- for neaded researohes at the. eonclu81on‘of‘hls 1926 Mbn@graph

(16)9_ In addltlon.to these problems msnmloned by Kluver the

follow1ng problems are suggested for further studyo |

77"1; Can chlldren_who have great after~1mage ability be tralned

to make more use of 1t in schoollwork? Does practlee 1mprove l

l,lperformance? It is poss1ble to make a reliable and valld |
bscale for'ratlng these lmages? " | .

f,2; To What extent do after-amages play a part 1n,false reports,.
especlally those glven by chlldren? Doeskhypn031s explain,any
,of the unusual ghenomena reported? | e
f5o; What is the phy51ologlcal explanatlon of after~1mages¢ In
u‘what respeots do they not follow the usual_laws of v161on? k
& What pro&uces the dlstortlans and,movements sometnmes P
 reported in eu‘_”cer---lmages‘P Fhat is the explanatlon of “the Way
‘:lrn which’ 1mages may "bulld up" from.some p01nt? Uhy 1s.a

 succst1on,of 1mages obtalna& by the "blink"™ method?
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