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CHAPTER I
STATEMENT OF THE PROBLEM

Does thy five, 8ix and seven yesr old, in estimeting

gizes of objects show & tendency to "regress to the resl object”,
to borrow & phrase from Thouleas,l or, is hls response based more
on the proximel stimull determining size of images? At}what age
ljevel does he develop this estimation of objects not exectly as
they rresent themselves to his senses but rather as things known
to him through experience? Does a relationship exist between his
growing hablits of Jjudging perceived sizes and his messured in-
telligence?

A mess of dete has been accumulated covering countless
manifestetions of the discrepancy thet exists between perceptual
awereness snd the pattern of eensory stimulatlion, This lack of
perfect correspondence between perceptual awereness on the one
hand and sensory stimuletion caused by physicel reality on the
other, has been a central problem of perception. One of these

measursble manifestations is thet referred to as slze constancy

1 R, H. Thouless, "Phenomenal Regression to the Real
Object," British Journal of Peychology, 1931, XXII, 1-30.

1




or phenomenal regression to the reel a}zo.

Those who have worked extensively in the fleld of size
constancy have not falled to remark upon the widespresd individ-
ual differences. Slnce relatively little has been done with the
younger child, thls investigetion 1s designed to learn whether or
not there ls development of size constency in children, five, six
and seven years o0ldj} whether there aré sex differences in slze
constancy; and to determine the relationship which might exist
between slze conatancy and intelligence and between slze oon-
stency end sex, '

The phenomenon of perceptual constancy occurs when the
physical stimulus and corresponding psychologlical reaction are at
varience., This problem of constancy forces us to ponder the cone
tradiction it presenta when vwe are faced with the fact that our
perceptions correlate so well with their objects under widely
varying stimulus conditions, while there is no doubt thet our
retinal imsge alone is not a reliable besis for Judgments of the
object's size, shape or color. The men approaching us on the
street does not grow proportionally lerger despite the much en-
larged retinal projection; the circle observed on the oblique
Plane reteins its circularity after its retinsl image has become
& very flat ellipse; the shaded white disk remeins white, the
1lluminsted black one remains black even though the latter re=~
flects more light. |
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the size of the object is jJjudged differently from the size of the

3

-

The phenomenon of size constency presents itself when

physical projection on the retina., The judgments do not adhere
to the stimulus-valuse end a correction for the varistions in dis-
tance 1s made. Vigorous experimental studies on the perceptual
constencies have famlllarized readers of psychologicel litereture
with the law of visual angle which staotes thet the erea of the
retinel image of an object decresses with the squere of the dise
tence., This relation, however, between the perceived properties
of the visuel object and the size of the retinal imege is not
constant, Baringg informs us thet étha retinsl 1ma§e of a coin
held at ten inches from the eye is four times ss lerge aa when
held at twenty inches, but for parcepiion there is little if eny
difference in size,"” There is s tendency then, for the object's
perceived silze to remain constent even though it is seen at dife
ferent distences, On the other hand, in visual perception the
8lze of the retinal image with respect tc the dlstance of the
object from the perceliver may be determined by the followlng
equations

Retinsl Image = Size of Object / Distence of Object,>

2 Boring-langfeld-Weld, Psychology, 1946, 214,

3 Herold Schlosberg, "2 Note on Depth Perception,
i%gg caggtancy and Related Topics," Psychologicel Review, 1950,
» 316, ‘
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Thouluesa has suggested thatqthe ultimate effect of the

process of constancy ia usually to meke the "phenomenal" ébJoot
1ike the real one, that there is "phenomenal regression” to the
reel obleot. The tendency to constaency of size could be regarded
as an example of & general tendency in perception for phanomenal
oharactera to be intermediate between the characters of the per-
celved object and modification bf the sense orgens, - For this
gendency the term "phenomenasl regression" to the 'real' object
was}suggestadn

Brunswik's interpretstion ss mentioned by Moore,? is
similar to thet of Thouless when in the perception of & none
normally oriented object he aaserts that the aub;aet makes a
compromise hetween tendenciea to react to each of two poles, One
pole 1s the resl size or shape of the object and the other l1ls the
retinal image.

For Thouless the regression is from the stimulus color,
8lze or shape, but the actuasl impression, that is, the apparent
or phenomenal color, size or shape is usually intermediate bhee
tween these two poles, His law of regreaéian stotess when a

8timulus which by itself would give rise to & certein phenomenal

| Re H, Thouleaa, "Phenomanal Regression to the Real
Object, gglj;ng Journsl of P » 1931, XXX, 339-359.

. . D Ws Es Moore, "Experiments on the Constency of
Shape, M Journel of Psychology, 1938, XXIX, 104-116,
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chsracter 18 presented together with 'perceptusl cues' wéioh in-
aicate 8 ‘resl' character of the object, the resulting phenomensal
character 1s nelther that indlcated by the stimulus elone nor
ghet indicated by these perceptual cues, but is & compromlse be-
tween thom.é Phenomensl regression in the perception of shapes
and 8izes, 18 at least then, in large part determined by the
actual presence of cues indicating the real shapes and aizéa of
the objects observed. When these ere partlially eliminated the
effect is reduced,

Gibeon! also states thet in judging the size of far obe
jects in terms of nesr objects the estimates are fairly sccurate
but hhe scouracy 1s only possible 1f there are adequate cues to
the distence of the far objlect. Not even nearly correct judge
ments of the slze will occur if all cﬁae indicating digtanoo are
reduced or eliminated from the situation,

Another explanation of constency of objects in ordi-
nery uncritical perception is that there takes plece & oarracttonﬁ
of our sensations of the size and shape of things due to the
fact thzt we remember the object's true size and shape, How-

ever, a specific memory of the objeot used in testing would be

S—

Re H. Thouless, "Phenomensl Regression to the Real

Object,” M&Q Journal of Psycholory, 1931, XXII, 1~30.

7 Jemes Gibson, The Pergeption of The Vieuel World,
1950, 176,
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excluded since the sizes and shepes of the flgures used in e
constancy experiment are not usually known to the subject,
G1baons belleves there sre indications thet the ebove explanation
48 not & true one since birds discoriminate correctly between a
jarge end & small object despite the retinel imege continually
changing which would indicate thet birde memorize the true slzes
of 8l1 objects seen. The real weskness of this explanation lies
in the fezct thet it does not account for the fsct thest the errors
on the everege are always in the same direction, namely between
stimulus velue end resl objlect, _

Andrews? believes thot the obleot iteelf remains con-
stant under varying clrcumstences and not so much the slze, shape
or color. "The stimulus correlates of all these festures, shape
and orientation, its size and distence, its color and illuminae-
tion, are necessary to make the percelved object look like what
it 1s., The interactlon between the members of these pairs of
stinulus correlates provides the basis for & consistently 1den~
tifisble, or constant object in perception,”

Lockelo mentions some factors in slze-constancy which

might be well to mention., He claims thet the mechanism for the

1950, 176 8 James Gibson, The Pergeption of the Visusl World,
] .

9 T. G. Andrews, Methods of Psychology, 1948, 182,

10 N. Locke, "Some Factors in Size Constancy," &geg;ggq
dournel of Psychology, 1938, LI, 518-520,
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oorrection thet the individusl mekes for the veriation in dle-
gance mey be either internal or externzl or both. Kinesthetle
gactors enter in beceuse of the adjustment of the eye made in
focusing end the oonsequént energy change. There is & tension
of the musculature involved in accoummodation and convergence and
this mey be & slight ocue to constency. Stimulus factors enter
13,! Greater constency was found when boxes were used instead of
aisce as test objects. Higher constancy is usuelly fouﬁd when
the objects ere nesrer to the observer and the level of the test
object with respect to the eye makes 2 difference in slze Judg-
pent. Methodologicel factors slso enter in. Subjects made highe
or scores when they saw the entire range of the variable stimulus
rather then one varisble at 2 time, Also, simultaneous per-
ception of the standerd and variable lowers slze~constancy.
Harmansll susgseis thet two antecedent ér sccompanying
conditions of the phenomenon of visusl slize which cen be sepaw
rately>detected are the sizes of the retinal images and the mus-
gular adjustment of the eyes during the retinal stimulation. ‘
Any explanation of the phenomenon must take both these sources
of stimulation into account., By demonstretiona snd incidental

experiments, Hermens illustrestes thet the phenomenon in question

11 T. G. Hermans, "Visuel Size Conataney as a

Function of Canergenco Journal Experimpentsl gzehn;gﬁx
1937, XxI, 145, f o
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is conditlioned upon the musculer factors involved and thet the

retinel factors sre but & necessary concomitant.

It can be demonstrated, Locke claimsl? thet a physical
stimulus cen go through & wide range of changee without any
change in the experience related to these many stimuli, Deapita
the changes which affect the atzmulué chareater thrcughout the
verious poslitions and illuminations, supplementery date must
enter into thet totality experience, It seems selfl evident,
according to Thouless,l> that regression to the real object could
not take place 1if the subject had no awareness of the reai chere
acter donated either by his previcus knowledge of the object or
by his present perception of it. He bellieves thet it 1s at the
physiologlcel rather than at the psychologlcal level that the
integration of cues take place. It hes been sssumed by Sheehanl4
that all contributing sensory influences have no explicit reprew
sentations in aensnlcusnéss andkit might seem justifiable to
essume thet much of the integrative activity which determines
the phenomenon tekes piaca at & lower, probably sub-corticel

level, However, the whole response is dependent upon the inte-

12 N. Locke, "Perception end Intelligence," Psycho-
logicsl Review, 1938, XLV, 335. |

13 Re He Thouless, “Phsnemanal Regression to the Real
Object," Eritish Journal of » 1931, XXII, 2,

14 M. R. Shsehan, "4 Study of Individuel Cansiatan g
in Phenomenel Constency,” Archives of Psychelogy, 1938
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grating powers of a conscious subject,,

With the knowledge we have of & child's limited dats of
experience questions sarlse ss to what degree of perceptusl con-
stancy a five, 8lx or seven year-old would have particularly as
1imited to the slze constancy phenomenon,

'Lockel® has noticed that ss sn sscent is mede along the
phylogenetic scale, the organism increzses in intelligence and
gt the same time decresses in degree of perceptusl constaoncys

Since complex perceptuzl processes ere involved in
perceptusl constancy it might readily be essumed that for humen
beings there 18 & close relationship between Inteiligenee es
measured by IQ test and accursey of size perception. An attempt
18 mede here to discover whether such s relationship exists bee
tween the c¢hild's growing habits of judging sizes and his
messured intelligence. Of secondsary interest is the question

vhethor a relationship exists between slze constancy and sex,

15 N. Locke, "Perception and Intelligence," Psycho-
logical Review, 1938, XLV, 336.




CHAPTER 11

RELATED FINDINGS

Numerous studies have been mede on the problem of size-
oonstency, which problem appesrs to have been recognized as eerly
a8 the seventeenth century in the writings of Malebranche, and to
have been & subject for experimentel investigatlon by Mertlus in
1889,

An exhaustive study on the problem was made by
Thouleaa,l who in studying subjects to discover whether or not
all showed the tendency to phenomenal regression to the ‘real’
object, used tests of the tendency to constancy of shape, size
and brightness es related to sex, age, intelligence and tempera-
mente His subjects were asdults. He used a white ciroulsr dise
(of dlameter 39.7 cm.) which wes supported at right engles to the
table and to the subject's line of vision at & distance of 230
om, from his eyes., A smaller disc (of 29,7 cm.) wes arranged eo
thet the subject sew it to one side of the larger disc end
separsted from it. The distance of the small disc from the

1 R H, Thouless, "Individual Differences in Pheno~

menl Regression,” British Journsl of Psychology, 1931, XXII,
»

10
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subject's eyes was adjusted until he reported thet the two disce
looked equal in size, |

In his results, Thouless reports thet correlation bHee
tween Intelligence QJuotient and test result was small and negew
tive. The indicetion was that the more intelligent subjects
tended to see more nesrly to the stimulus charescter of the ob-
ject, being less influenced by phenomenal regression to the
'resl' charscter, Esach individual correlation, however, was 100’
smell in comparison with 1ts stenderd error to pogsess a suflficle
ent degree of significance, After adminlstering s second ine
telligence test to fewer subjects whose results geve & somewhst
better measure of intelligence, Thouless obteined a correlation
of «0,41, The probability of this correlastion ocourring by the
chances of sampling is less then 0,01 eo it 1s oclearly signie
ficant., Therefore, he was able to eay with a reasonsable dagrée
of confldence thet the tendensy to phenomenal regression is
related to intelligence, the less intelligent subjects showing
the greater tendency to perceive the 'real' charscters of
objects, |

In relation to sex, Thouless concluded with & suf-
ficlent degree of confidence that there is a resl sex difference
in the tendency to phenomenal regression on the pért of women who|
tended to see slightly nearer to the real characters of objects

than 4id the men.,




12
In reapect to age, Thouless poncludes thet the tendency
to see objects in their 'reel' charscters probably incresses with
increasling age,

In the atudy conducted by Beyrl,e who worked with
rifty~five children from two to ten years of age with the size
experiment alone, size constancy wes found to show & slight de~
velopmental trend with inoressing age. This developmental curve
reeched a platesu in the tenth year. He found siza»aonétancy to
be present to a remerkable degree at the age of two end to reach
neer perfection (comstency ratio of .995) st the age of ten
yoars.

Frenk> csrried out her work with thirty children of
ages ranging from eleven months to seven years, The children
were treined to choose the larger of two boxes, Under condlition
wherein the size of the retinal imege for the larger box wes
actuaslly smaller than that for the smaller box, the children
chose the larger box with & high eénnlatency of performance.
According to Frank's results size constancy develnps'very early
in the young child or one might conclude that we are born with
it., She feels that children's equations are no different from

2 F, Beyrl, "Uber dle Grossensuffassung bel Kindern,"
Zﬂghg MO. 1926, Cy 344371

He Frenk, "Die sah%rossenkcnatang bei Kindern,"
sxcgo;. mg., 1928, X, 102-
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those of sdults end the differences found result from th; method
employed.

Brunswik and Gru&knhank“ found e slight degree of slze
sonstency in infants four to five months of age. The beglanings
of size constency are notioced at about six months although the
suthors state that by the second half of the first yes: thers is
a considerable aporosch to the establishment of size constanoy.
This is further confirmed by & later study mede py Misumi® who
pede 2 study of the development of visusl aiza,degﬁtancy of 457
infants rfom 12 weeks to one year of sges He round that visueal
size constency, althaugh aligh&, beocame clear at abaut the sixth
month, .

Looke® in nis unususl investigstion in which he used
humen sdulte, children and monkeys as subjects, found coeffi-
cients of 79 tb +90 in four year-old children. These scores
vwere of the some order as those made by adults. There were no
typicel differences in the subjects studled, The scores of.
the monkeys overlep both those of the human edults and children.

4 Brunswik and Crulkashank, "Perceptuasl 8ize Constsncy
in Early Infancy," Proc. Amer. Psychol. ABso., 1937, XLV, 18-19,

5 Jihuji Misumi, "Experimental Studlies of the De-
velopment of Visusl Size Constency in Early Infency,” Jape J¢ of
Peychols, 1950, XX, 16«26, (English Summary).

6 N, Lacke, "A Comparetive Study of Size~-Constancy,"
dournal of Genetio y 1937, LI, 255-265.
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In another study7 Locke noticed e striking relationshlp

petween the degree of perceptual constancy and the intelligence
of &n orgenism. Between these functions he can perceive an
spverse correlation, his resulte showing thet as we ascend the
pnyxogonetie soale, the organism incresses in 1ntall;ganee and
at the aama time decresses in deyree of perceptusl constency.
The lower vertebrate makes his adjustment primerily by way of
perceptusl sbility and the higher vertebrate by way of intellio
gence., It might be of interest to mention thet Locke quotes
nimpfinger's study in which the letter found that peasants have
s higher degree of constency than educated adults, Beveridge®
also found in size aoﬁataney thet forty-four Weat Africens had
an averege constency index of .88 compered with that of .75 for
eight Europeans.?

Weber and BioknelllO used photagréphad discs presented
stereoscopicelly end tested perceptusl size constancy in eight

e¢hildren from nine to twelve years of age, A tendency towards

7 N. Locke, "Perception snd Intelligence: Their
Phylogenetic Relstion," Paycholozicel Review, 1938, XLV, 335.

8 W. M. Beveridge, "Raclsl Differences in Phenomenal
Regression,” British Journel of chology, 1935, XXVI, 59-62.

9 These low figures resulted from applying Thouless'
logerithmic correction.

10 C. O, Weber snd N, Bicknell, "Size Constancy Phe-

Domenon in Stereoacopic Space,” Americen Journal of Paychology,
XLVII, 1934, 436-448, ' |




35

size constancy was found although it wes not complete. Age

aifferences in the phenomenon were small, but & lerge tendency
wos shown to see the photographed object as larger then the
stimulus size.

Bruner 2nd Rodriguesll gtate that it is evident that
the value of objscte affecta thelr phenomensl appeerance, That
4t should affect their apparent size in some instences, &8s with
coins, they claim, is probebly a function of & pairing in the
environment between wvalue end size. In relation to thls, Certer
gnd Schoolerl? used discs end coins to discover whether value and
need eccentuated the apparent size of objects. They discovered
thet there was & tendency for both larger coins end larger discs
to be overestimated in relstion to smaller coins and discs, The
range of "dlistortion" was discovered to be grester for colns

than for the dlscsa.

11 J. Bruner end J. Rodrigues, "Scme Determinants of
Apperent Size," The Amerlcen Psychologist, 1951, VI, 317-318.

12 L. Carter end E, Schaoler, "Yalue, Need and other
Factore in Perception," Psycholomicel Raview, 1949, LVI, 200-208.




CHAPTER III

METHOD OF EXPERIMENT

Do five, aix and seven year-olds show & tendency to
constancy of size to the same extent? How is its amount«rélatod
to intelligence or to sex? Will the child see the larger of two
aiscs as the appearently larger even when it 1s very much further
sway than the othert? In order to answer these questions a
gpecial group qf subjeots were chosens The subjects aelacteﬂ
comprised a totsl number of & hundred and five, Thirty of this
number (fifteen boys and fifteen girls) ranged in age from five
years, three months to five yesrs, eleven months; forty~two
children (twenty-rive boys and seventeen girls) ranged in age
from 8ix years, three months to slx years, eleven monthsj and
thirty-three subjects (eilghteen boys end fifteen girls) had an
age range from seven yesers, no months to seven years, eleven
months, | | A

The rénga of the IQ# of the five yearublds was from
82 to 1293 of the six yeer-olds from 68 to 117 end of the seven
year-olds from 81 to 141,

Although 1t wes thought that a problem might present
iteelf, particularly with the five year-olds, as far as Co=
16
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operation was conecerned, every aubjecg expressed an active
interest 1n participating with the experimenter. Since the ex-
periment wes performed during class hours, there was created
another incentive on the part of the chosen ones for wishing to
act a8 subjects. . |

‘The mental test administered to every child personelly
by the experimenter was glven in groups of ten to twelve. The
Kuhlmenn«Anderson wes glven to &ll the children. Howevér. after
studying these results, it was thought that more wvalid results
would be had from the use of the Stanford Revision of the Binet
with some of the subjects, BSince, in genersal, individual tesis
give better results than group tests because it is possible to
adept the perticular tests glven, essy or dlfficult, to the
ebllity of the cohild, the Stanford Revislon was given to the
seversl dull and superior subjects., This was done in order to
eliminate the posslibility of the dull children fsliling to undere
stand the pasper and pencil. test as well as to enable the super-
ior children to exercise their greatest abilitles 1n:oase they
may not heve had thet opportunity in the Kuhlmann-Anderson.

For the size constancy experiment, caerdboard discs of
light grey color were prepsred. The twenty~two discs varied
from three inches to eight inches in diameter, in steps of onew
fourth inch. An extra dlsc¢, five inches in dlameter was pre-

pered for the "stendard." Actually, the veriebles below four
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inches end ebove seven inches were scarcely used since the sub-
3ect‘s conaslstent Judgments mede it unnecessary. to present those
aisc8e

The experimental room was a clessroom without furnie
tures At the observer's end of the room & chair was provided so
thet the subject faced the blackboard on the back wall, During
the experiment, room lighte overheszd were turned on, and the
1ighting 4id not seem to show any shadows in the visusl field,

Profiting by a suggestion offered by Thoulessl con-
cerning the technlcel difficulty he experienced, when he states:
"A better method would have been to keep the distances constant
and to present es varleble & series of discs of different die
smeters,”" the experimsnter presented instead of a sihgle come
perlson filgure to be compared with the standerd at varlous dise
tances, a renge of varisbles at a constant distance.

The subject was esked to sit back in & streight-becked
chalr faoing the rear blackboerd, which wes the background for
the variables, This position enabled the subject to keep a
more exact position of head and eyes throughout the experiment.

The chlld sat three feet from one experimenter who

presented the "standard" disc five degrees to the left of the

1 R. H. Thouless, "Individusl Differences in Pheno-
genel Regression,” British Journsl of Paychology, 1931, XXII,

9
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gubject’s direct line of vision; and tyenty feet from & second
experimenter, who presented the variesble discs 1n the subject's
direct line of vislon.

The experimenters presented the dlscs directly over
perks mede on the flooar. The level of the subject's direct line
of vision wes measured as soon &8 the subject was 1in proper posi-
tion. Then after the resdy signel was given, both dlsce were
presented simulteneously.

Due to the subject's immaturity these simple instruc-
tions were glven: "We ere going to show you two elrcles, We
want you to look at his circle,” (the one held by experimenter
one) "and at mine, and tell us whether mine is blgger or smeller
or just the scme size as his, Reedy? Is mine bigger or smeller
or just the same size &8 hie?" The last words, "Ready? Is mine
bigger or smeller or just the same size &s his?", were repeated
at eacﬁ variable presentetlon.

As each judgment was mede it was lmmedistely recorded
28 plus (+) for larger, minus (-) for smeller and equals (=) for
equal slze. A sample of the date sheet used is found in
Appendix IV.

The first problem was to esteblish the renpge of the
veriables within which the subject's judgments of equelity were
included. This wss done by using the regulsrly ascending order
of presenting the varisble stimuli for the first serles of pre-
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gentations, followed by the regulerly descending order in the
gecond series., That 18, beginning with the three inch disec, the
geriables followed each other in orderly sequence until the elght
4nch disc was resched. Thls procedure was reversed in the second
geries where the presentztlon begen with the eight inch dlasc end
proceeded in a descending order until the three inch variable wae
recched., The dlscs were exposed esch time long enough for the
pubject to give hls answer,

Once the subject's range was thus determined, the re-
meinder of the presentetions continued in rendom order until all
the variables which fell within the range were utlilized, The
seme procedure was followed for elght presentetions,

As previously mentlioned, many of the varisbles outside
the four inch to seven inch renge were not used after the first
two series of presentetions. Elght subjects overestimated above
the seven inch diac end only one underestimated to the three and
one half inch level,

In the interest of grecter relisbility, variesbles three]
steps removed from elther end of the zone of uncerteainty were
presented in each cese series of rendom presentotion, as may be
seen by consulting the semple deta shest.,

4 two-minute intervel was allowed for sach subject
after half the tesk wes finished, so as to avoid lack of interesd
end fatigue., During this time and whenever the dlscs were not
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4n use, they were kept out of sight. .

Btatisticel deta were next gsathered concerning the slze
sonstency soores andkintelligenaa test scorses. In regsrd to the
gize constency scores, the midpoint between the upper end lower
mesn traﬁéition points or the "Point of Subjaotivé Equality" for
each subjsct was computed according to Spesrmen'’s formuls and
method as prescribed by Woodworth in his EZxperimentel Psychology
on page four hundred end twos

PeSete = e+ M
e e
- Then, Mezns, Standard Devietions and Criticsl Ratlios

| were figured between the lMesn P,8.E.8 for the three age groups

to obtein age dAifferences in size constency and for the boys and
girls in esch age groupr to0 obtaln sex differences in slize cone
stency. The % scores were computed according to the formule for
the significance ratlio for the differsnce in the meana of two
independent smell raﬁdom‘aamplaa, given in E. F. Lindquist's

4 Fipst Course ip Statistiocs on pege one hundred and thirty-
eights In further interest, constency ratios were also obtained
for the different age groups by the Brunswlk formulas

R=~8
= K

A e3 , , .
where R = Point of Subjective Equality; A = real object (5.0
inches) and 8 = Stimulus vslue (33.33) which formula is found in
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woodworth's Experimentel Psychology, rgge six hundred and five,
Correlations between Intelligence end P.5,5+8 were

found by the Pearson Product-Moment method and the probable

errors were computed,




CHAPTER IV
RESULTS AND CONCLUSIONS

Although greater FS.E.s correspond to less consiency,

thet 1s, more removed from objectivity, allowlng for fairly wide
individuel differences, the Point of Subjective Equality for esch
1ndividusl es derived by Woodworth's formula shows that}ths
tendency to size constancy is in operastion at an early oges Ape
pendix I presents the oconstsncy scores in terms of P.S,E.s for
the girls and boys in the five, six and seven year-old groups.

The rence of P.S.E.s for the five yesr-olds was 1,82
inches, thot is from 5.26 to T.19; for the slx year-olds, the
renge was 2,0 inches with the scores ranging from 4.50 to 6.50,
end for the seven year-olds the renge was 1,68 with the scores
ronging from 4.89 to 6.57.

It was interesting to note that only two subjects
(boys) were found to underestimate the 5 inch standard, having
scores of 4,50 snd 4.89, while one subject (girl) overestimeted
above the seven inch disc with & score of 7.19. Twenty-one sube
jects overestimated beyond the 6 inch disc, while the remalining
eighty~one subjects judged within one inch of the standerd,
yielding & mean of 5.57. Overestimatlon is known to be & feot,

23
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nemely, more distant circles ejuel to 2 nesr one, look larger,
even though they are retinally smeller then the nearer ones, and

the grerter the distance, the more the overestimation,t

TABLE 1

MEAN OF P.S.Egeg STANDARD DEVIATIONS
AND BRUNSWIK'S CONSTINCY RATIOB
FOR THREE AGE LEVELS

. —

Age Group N Me Of PuSeles 3eDs Brunswik "x"
5 yr‘«*ﬂldﬁ 30 5182 «424 +9T1
6 yr.~olds 42 5465 « 349 97T
7 yr.-olds 33 5475 444 973
Totel Group 105 5.T3 o114 « 9TH

Note: The larger the P.S5,E., the smaller the Constancy score.

From Teble I it 18 seen thrt the mean difference be-
tween the 5 inch standerd disc and the disc judged to be equal
to it by the five year-old group was .82 inches, by the six
year-olds, .65 inches snd by the seven year-olds, .75 inches,

There is & morked difference in the standard deviction of the

1 W. Prentice, "On the Size of the Figursl after-

effect with Varying Distences," Americen Journesl of Psychology,
1950, LXIII, 580-593,
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glx yeer-olds as compared with th?® five or seven year-old groups.

rhe Brunswlk ratlo ylelqg g gonst@noy score of 977 for the six
yeer-olds, thus surpessins the seven year-olds' score of 973

and five year-olds' scope of 971+

TaBLE 11
MEAN AGE DIFpprumNcEs AND 4 8 FOR PyS.Ee8

e S = —

Age Groups Mean DPifferences Ls

Between
5 and 6
yesr-olds o17 1.83

Between
6 and T
yeer-olds »10 107

Between
5 ond 7
yeer-olds - «Q7 63

An inspectlion of Tpple FI discloses the mean age
differences between P,3.g,s apd gAVes the oritical ratios for
determining the slgniflepnce of g4 fference, It 18 easily seen
that the greatest mean qifrfegrence 318 rom between the five and
81x yeer-old groups with .17, petween the six snd seven yeer old
groupe with .10, and belygen the F1ve and seven yeer olds with
«07 difference.

Critloel retlog pg rouncd in Table II show only one
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aifference which la close to beling stailstleally significant, and
thet is for the five and six year old groups which yielded & %
score of 1.83, being just short of the five per cent level of
confidence, The difference for the six and seven year old groups
nes 8 % of 1.07 and is found at the 30 per cent level so that
thirty times in a hundred, 1£ éould be due to’chance. AL éf +63
was obteined for the five and seven yaar old groups, giving a 50
per cent level of confidence which differanea is purely due to
chence.,

Ap gathered from the above tables, there is an indlcae
tion that 2 rether high degree of slize eaﬁst@noy is found in the
young. ehild, especislly since the totel group hes ylelded a
constancy score of 974, We mey elso assume that there is a
slight relztion existing betweoh ege end size constancy noting
thet there 1s an slmost signiricant incresse in constanoy in the
six yearnulda 88 comprred to the five yesasr-olds; the seven year»
olds, though surpessed by the six yeer-olds, stlill retain a
élightly higher constancy than the five year-olda. Our finding
seems to agree with Beyrl' 82 work in that age of ahildren and
siza oonstancy score are related. He claime thet there ls &
developmental curve for size which resches a platesu in the tenth

year, His two year-olds yielded 2 high constancy score of .92

2 F. Beyrl, "Uber Die Grossenauffessung Bel Kindern,"
Ztsch. F. Psychol., 1926, C, 344-3T1.
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and there wes a reguler incresse up to 2 pleteau of zlmost com=
plete constancy 4995 at the tenth year level and on to the adult.
Weber and Bicknell~ report higher constency scores for their nine
to twelve year-old children then for sdults, wherees Thculesa4
stetes thet there is o negative correlstion with the older of hils
sdult subjects making lower constency scores then hise younger
sdult subjecta.

Therefore, we may conclude in line with the findings of
otherse that there 1s a probabllity of an age curve in the de-
velopment of the tendency to see the 'real’ cheracters of objects
es sge lnoreases, so thet in spite of high constency in the small
e¢hild, there is still lacking thet tendency of perfect shaerpness
of size constancy ss found in the adult. According to Dukes®
scant evidence glven by his study of & six yesr old child in ite
"natural hebitat”, it was found that the youngster mede con-
sidersble errors as to bodlily size in spite of 2z genersl high

degree of perceptual slze-constancy.

3 veber and N. Bicknell, "The Size~Constenoy Phe-

noménon in Stereocscoplc Space, Americen Journal of Psychol
1935, XLVII, 436-448, ’ '

4 R, H, Thouless, "Individual Differences in Phee

nomenal Regression,” British Jowrnsl of Psychology, XXII
193132, 216-241, !

5 We Fo Dukes, "Ecologlcel Representativeness in
Studying Perceptusl Size~Constancy in Childhood," Americsn
dournal of Psychology, 1951, LXIV, 87-93.
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In studying sex differences 1in size constency, 1t was
found that the dAifferences in the mean values of P,S.E.8 for boys
accounted for most of the difference due to growth, ss shown in
Teble III. 1In each age group &s well as the total group, the
boys have a higher constency score then the girls, There is a
difference between boys and girls combined of the ages Bix and
seven. The criticel ratlo is 2,55 and 1s slgnificent at the one
per cent level of confidence, The totel group shows & ﬁignifin
eznt difference between boys and girls. The criticel ratio of
2.7 18 significant at the onme per cent level of aanrldancs.

We may. therefore conclude with e mutflaiant degree of
eanfiﬁanc@ that there 1s a real sex difference 1n the tendency
to | phenomanal regression”, the boys, of ages 5, 6 and T yesars,
tending to see nearer to the 'real' characters of objects than
do girls. |

This finding seems to be oppossed to thet af‘Thoulesaﬁ
who reports in his study that women tend to see slightly closer
to the 'resl' characters of objects than do men. Perhaps the
girls make up for their childhood dlaasdvantage se they grow
olders There is almost egrtainly g8 different rate of intel=- |
lecturl development in boys and girls. Let us now turn to thils

6 R, Hg Thouless, "Individusl Differences in Phenom=

ggglpﬁiwamm British Journal of Psyohology, 1931, XXII,
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TABLE III

MEAN OF P+S.E«8, STANDARD DEVIATIONS
AND OBSERVED BEX DIFFERENCES

=

Age Mesn of Mesan
Groups Sex N PuBeEe SeDs Differences X
5 yesars B 15 5.75 « 257 *
olds . 13 ’ Q793
G 15 5,88 +559
6 year- B 25 5,55 4316
0lds » 26 1079
] 17 5.8) «60
T yeay B 18 5 oﬁ_é A5 .
olds «19 1.21
15 5.85 +412 ,
6 and T B 43 5,60 387
yecr«olds +23 2455
combined = G 32 5483 o374
Totel B 58 5.64 36
Group +21 270
G 47 5.85 +435 :
problem,

The Intelligence Quotients and P,5,E.8 of the total
group are presented in Appendix II. Teble IV shows that, after
the whole group regardless of age and sex 1s divided into the

high, avniage. and low sub-groups, the correletions appraacﬁ
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gignificance for the two extreme groups. It cen also ba‘ﬁean
from Teble IV thet there 18 an inverse relstionship between size-
consteney and intelligence st these twé extremess The high or
guperior group, having IQ% from 110~141, showed & correlstion
of minus .30 with P,E, 3 .O87 wheress the low group shoved a plus
32 with P,E, 2 « 15, The middle group gave .05 with 2 P,E,
larger than the correlation vealue, There is evidently s very
complex relationstip here indicating that those who were more
intelligent on the average, but sbove the normal renge from 100
to 110, had a tendency for quantity of intelligence to accompany
degree of constency, On the contrary, those who were below the
nornal range, some extending down to the borderline for feeble-
mindedness, showed the opposite tendency, namely thet the higher
their intelligences, the lower were thelr constency scores, When|
the mesns for the three groups are considered together, both for
intelligence and for constency, there appears an overall tendency
for the brighter sube-group to be less accurste in perceptlon,
thelr meen P,8.,E. being 5,78; end for the dull group to be more
accurate, with mean P,5,E. of 5,60, However, in obitzinlng
eriticel pratios for these groups @s seen in Table V, the % 8
yielded no significance,

On the whole, then, our findings confirm those of




TABLE IV

CORRELATION BETWEEN INTELLIGENCE AND
MEAN P.S.E.8 OF THREE GROUPS

st . _—

Type of Range Meon

group of I N« P.S,Es Ryt P.E.
High
Group 141-110 48 . 5478 we30 - 8T
Average
Group 109-100 41 5.65 +05 +«101
Low ‘
Group 98-~68 16 560 «32 15

Note: The larger the P.S.E. the less the constancy scare,
The Groups ‘conslsted of3

High Group = 20 five year olds
14 six year olds 7 boys and T girls

boys and 5 girls

10 boys end 10 girlsz
9
2 boys end 3 glrlsi

14 seven year olds

21 six year olds

1 8 and T girls
14 seven year olds

T boys and 7 girls
Low Group = 4 five éear olds g 2 boys and 2 girlai

g

Averege Group - 6 five yeer olds g
7 8ix year clds . { 4 boys end 3 girls

14 seven year olds { 2 boys snd 3 girls

Thoulaaa7, who says that he found a smell negstive correletion

between constency and intelligence, although he does not state

T R. Hc Thouless, "Individuel Differences in Phenome-

gisglzﬁgamsuon. British Jourhal of Psychology, 1931-32, XXII,
- .




TABLE V

STANDARD DEVIATIONS, MEAN DIFFERENCES AND
t 8 FOR P.5,E.8 OF THREE GROUPB

: Meon P.SeEe
Group K SeDs Groups Differences X

High 48 379 Between 13 1.50
High and :
Averaoge

Average M A7 Batween +05 o4l
- Avercge
end Low

Low o 16‘ +412 Betvween Q?& 1,67
High ~
end Low

how intelligent his group of adult subjects aotually were.

Idess in humsn beings arise in conjunction with sensse
tions and have & sensory basils right from the start, Before the
child has a highly developed intelligence, he has already
developed & falr degree of size constancy.

Now, conmpaering the correlations seen in Table VI bew
tween oonstency and IQ at the various ages, we find the follow=
ingt Boys in the youngest age group show & signlficent ree
lationship, 1.6.,, the more intelligent they are, the less con~

stent, At the slx year level there is the same relationship,

i
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but it breaks down completely at the seven year level. For
girls of the various ages there is the same trend, but although
the direction of the trend is the seome, the correlations are all
inslgnificant.

But teking the boys and gtrla_togsthar we ¢en 8lso see
the trend end asgein the correlations are not significant, If
we were to interpret the trend and not try to make predictions
regerding other groups or persons, we might say that aa»intela
ligence becomes more perfect, it tends to become isolated from
the tendency to percelve the size of objects with conat&ney¢:
These conclusions are only suggested, however, since from Table
VI we see that the five year~clds have a correletion of .31
whereas the six and seven yemrwolds have & minus .17 and minue
+13 respectively. Thlse growing apart of the intelligence and
perception scores ia what we might be led to expect if we con-
sider the abstract neture of the adult humen intelligence, The
correlstionel findings using the IQ's of all boys, all girls,
and age groups corroborate those in which the total group weas
divided into the low, medium and high intellligence sub-groups.
There we found, taking averszges of subegroups that the higher.
the 12, the less was the score for slze constancy, as appesars
in Table VI, Just why the bright sube-group should show exactly
the seme degree of relstionship as the low P ohe 455 the

opposite direction is not known. Perhep,




TABLE VI

CORRELATION BETWEEN INTELLIGENCE AND
MEAN P+S.E«8 FPOR VARIQUS AGES

Age Group N ip® PyEe
5 year-olds 30 +31 «110
6 year-olds 42 17 210
7 yerr-olds 33 “yl3 ‘ 114
5 yesr-old ;

bOy 8 15 !53 0125
5 yesr-old

girls : 15 | ¥-14 +16
6 yezr-old ,

boys 25 56 +092
6 yesr-old

girle 7 ~17 , «157
7 yeer-0ld :

boys 18 o016 154
T year-old :

girls 15 o -y 22 «165
Total boys 58 37 076
Totel girls K7 23 092
Totel Group 105 | 17 -064

able to uss mare of their brightness &s an pid to acocurate pér«

ceptions The dull ones, heving lesa to use, applied it to the
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perception of the "stimulus" value. This explanation 1is,rather

theoretical elthough it does account for the better averasge score

for the dull group,




CHAPTER V
SUMMARY

This experiment had aes its purpose the investigation
of the growth of size constancy to discover whether or not there
is & development in judglng percelived slzes 1n chlldren five, six
and seven years olds whether there ars»any sex dlfferences in |
size constancy end to learn, if possible, whether any relationw
ship exists between this constency and meeasured 1ntolliganae,k‘

The findings mey be summerized as follows:

l. There seems to be an Aindicetion that & reather high de«
gree of size constency e found in the five, alx snd sevene
year old child. The present total group has yielded & con-
stency score of ,97T4 while the six year-old group reacched
e score of «977.

2+ There seems to exist s slight reletionshlp between age
and size constancy in thet as sge inoreases, greater judg-
ment of size incresses as shown by the almost significant
increase in constency in the six year-olds over the flve
yeer-olds ses well as & slightly higher constancy score of
the seven year«olds over the five yeer-clds, The fact that
the six year-olds surpess the seven year-olds mekes one
suspect that perhaps sttitudinal or other factors might
have entered in. :

3« There seems to be 2 resl sex difference in chlldren as
to Judgment of percelved sizes with the boys surpassing the
girls in higher oconstancy scores, This is revesled not
only in the results of the individusl groups, but the totel
group also yleldsd 2 statistloally significant difference
at the one per cent level of confidence, This result does
not sgree with former studies with adulte in which women
had higher constancy scores then men, FPerhaps girls differ

36
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from boys in thelr rate of devmloping constancy of per—
coption.

4e Correlations seem to show an lnverse relationship,
definite though small, of size constancy with intelligence.
There seems to bs an ind&oatian that, the more intelligent
persons &s & group tended to sese more nearly to the sensory
or stimulus cherscter of the object, whereass the dull group
reacted more to the concrete objsctive chsracters.

These results seem to confirm works which stste that
size constancy 1s possessed in different degrees, somewhat
sccording to age, and thet this phenomenon depends upon seéx end
intelligence.
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APPENDIX I
RESULTING CONSTANCY SCORES IN TERMS OF
P,S.E«8 FOR TOTAL GROUP
— »
Boys P,5.EsScores ‘ Girls PuS,EsBcores
Flve«yesar«olds
MoP, 5437 MK, 5426
J.Q‘ . BQM : Gist 5#27 '
TeFo 557 Cole 5.27
PoM, 559 MeB, 5446
Tth 5 yﬁQ 9‘13‘ 5&52
B,S. : 5462 RsKe 572
Jed, 5465 Seds 5:T3
ﬂ.ﬁp 5165 GtEﬁ 5# 4
K'GQ 5&67 Q‘OQ 5#98
DKo . 5:T1 Da8s 6.14
LOW. - 5'71 D@BO 6‘17
P.D, | 5.78 SeDe 637
Je¥W, 5485 ByMe 6,41
DJF, : 640 : MeRe 6.42
BiBQ . 6’ K’H‘ » ?‘19
Slxeyeer-olds
SeHe | 4,50 Sede 5'10
JeMy 5.03 : MeH, S5elt3
GeB, 5¢14 B.K, 551
D.KQ 5‘15 Bﬂ@’d 5'53
JeHe © 1 5418 M B 5453
BeSe 5.25 £4Ce 5.62
JeP, 532 . JuPe £.54
Jtﬁy 5«3‘ ReM, 5:65
P;Sg 5‘4‘0 B BQB& 5‘68
JaM, 5e4% : GsGe 5.70
BeC, 552 AaPy 573
. 4o :




M.Me
B.L,
B.P,
JeDe

Telie
ReC,
JeLs
SeM,
E.s*
SeDe

S.H.

JaV,

J.Mw

T.B,

L.E,s

M,Ma
L;WQ
RoMe
D’S’
P.Cs
MaCe

' sevan»yéarn@lda

VeOo
Ded,
SeBe
N.K¢
P.D.
Ge¥W,
MeSs
K.Ve
BeSe
GnDQ
Ged,
JeTs
LaPe
D.Co
FeHe

S
3&

ol

-3
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FRLLRN

MEEREEERREE
oo
o p

99
o7

6.21
6423
6¢37

6.57




APPENDIX II

-

INTELLIGENT QUOTIENTS AND PJS.E.'S OF TOT/L GROUP

K= 105

8 1q P,3.E, 8 13 P.BWE.
JMe 141 5484 BeM, 112 6.17
Db 132 537 R.M, li2 5496
Ro¥, 129 5+59 GG, 112 5270
B.M' 129 il LeKa 1l2. 6423
B,B, 125 6.48 S.De 111 6.77

«Be 122 5446 8.0, 111 5490
DJF, 121 6,09 e 111 5464
TF, 121 557 BePe 111 553
Réxi 120 5’72 Nuﬁ. lll 5.95
KoG, 120 567 BeSe 111 5.01
D.B. 119 6.17 M.H, 110 5.43
HeKs 119 526 BuGe 1i0 5453
D,S 118 6.14 T+Be 110 5290

e 118 S5e¢T3 DeDs 109 5452
J+Be 118 532 JeHe 109 5.18
v,V. 117 5434 M.B. 109 5453
BuCo 117 5.52 DeBe 109 +03
L‘w. 116 5.71 E.C' 109 6‘50
Jede 116 5490 JeDs 109 6.17
MM, 116 5453 R,5e 109 5«37
E‘.H‘ 116 &lh‘ S‘Sﬁ 199 5.&2
JaTe 116 621 TeDe 108 5460
B,S, 115 5490 S.M. 108 5.82
B.K. 1185 5.51 P8, 108 56T
£o,C, 118 5.62 GeBe 108 5.14
T Wa 114 5.85 Tels 108 5.68
HoH, - 114 5465 R.Me 108 5465
P8, 114 5+480 Gels 108 6.07
JeDs 114 5462 JeHs 107 Se34
PyFos 113 578 VeOsu 107 517
HtKo 113 553 JePe 106 5632
GuWe 113 5462 BoLle 106 5659
M’y' 113 5&37 A,PQ 106 5073
CeO0s 112 5498 L,W, 106 5.85
K,ﬂ¢ 112 T«d9 M.D, 106 5459
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INTELLIGENT QUOTIENTS AND P.S5.E.'S OF TOTAL GROUP

-

1 Ia PueSeEes
E’H. 106 6017
TeBe 106 4,89
MeSs 106 5.64
D.Cu 106 637
KeBa 106 564
HeHRao 105 6.42
Jelss 1056 5.78
Jelle 105 5.03
R.Cs 105 572
J oM. - 105 543
B.Ke 105 5410
JuVe 105 5407
HeHe 105 657
GuE, 104 584
Red s 102 535
BaS, 101 562
E.S, 101 5485
Joda - 100 5«65
R;Pt 100 5*59
J M 98 5¢55
DKo 97 571
PeDe 96 5454
JdeCs g1 5440
G‘isi 91 Sﬂm
TeMa 91 593
ReSs 90 5425
DeKe 90 5415
PL.C, 90 26
GueDe 88 B+99
LePe a8t 6423
Mol 84 578
G‘AQ 82 5»?7
Telw 81 614
B.B,. 69 5.68
s«;ﬂﬂ 68 ‘&350
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IQs OF TOTLL GROUP BY AGES AND SEX

M of Total Groups
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lo8

——— —
BOYS GIRLS
5 yra, 6 yra. T yre. 5 yre. 6 yrs. 7 yre.
N (15) (25) (18) (15) (17) (15)
129 117 141 129 115 132
125 116 118 122 115 116
121 116 117 120 112 115
121 114 116 119 112 113
120 114 112 119 111 113
116 112 111 118 110 109
114 111 111 118 110 108
114 109 111 112 109 107
113 108 110 112 109 106
112 108 109 111 109 106
108 108 109 109 108 106
10l 108 106 105 106 105
100 107 - 106 104 106 96
o7 106 106 91 105 88
91 106 105 82 gg T7
105 102
105 gﬁ 69
105 1
105
101
100
91
90
90
68
M 112 105 109 112 105 106
M of Total Boys: 108 M of Totel Girla: 107
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DATA SHEET
Neame - Mary F., Sullivsn Date = 42451
| Date of Birth = 12-11.46 Sex -~ Female
Colly = Beb Medy - 68 12 122
TR SERIAL TRIALS FQR S81ZE OMSTaﬂcxugﬁ e
Varigble T 1l 20 3 415161718 ]| (Greater)| (Lesser)| (Equal) |
8 +]4
7% 414
T: +l4
T3 * |
7 +14
64 ei=lal 4| +{ ¢+ |+ |14 |4
7 el el +! ¢ ] & tolsls
b plell ! 4] 4] &+ e lsle
[ el el o) el | & o= oy | o= 2150
5% mimle] o=l o] 4| we J e | | _e250
5% l=lzll=l ol =] =l=l=l=1=
5% oA - | ] B B BN - - - 2125
5 3 b2 1 B - - e - — - - 1606
21 - - -~ - - - - - -
4§' ": [ -~ pd - ‘_J_;.—"IL—!
4 - | ..
34 -l
;g e | -
1 LR 3 .
1,000 + 750
_of "g" 1,000 _of "1" ,750 All + = 6425 All = = 4,75
MTa+ to not T+ _5.875 MT«tonot T -_5,063
P, ,Ee__ 5469
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