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f'errando Colon

The presenrt study was desirned to investir-ate the occurrerce
or non=occurrence of the Size-'ei~-mt Illusion ir congenitslly
blird perscns erd also to determine vhether the si-hted person de-
velops his reactlon to the Sizc-Tel ht Illusion by the use of
si~ht as well as the klinesthetilic and tactual senrces.

The psychophysicel method of corstant stimull wes vsed to rnet
a messvre of the freguency cof occurrence of the Size=iei~ht Illu-
slon. The apparatus consisted of two scries of five blocks e=ach.,
The first series of blocks were cdesirned to keep the size con-
stant as the wei~-ht varied, vhile the second series of vlocks was
desi-ned to keep the vel - -ht constant as the size varied.

There were three crouns of ten cohservers each: a si-hted
Troup, a bli folded si-hted ~roup erd a conrenitzlly blind
~roulpe Cne hindred conpariscne with each serless of blosks were

N

ch of the three rroups utillzing a

ol

made by the observers in e
pincer 1ift (using Just thumb and forefin~er to 11ift the block.)

The congenitally blind ~rowp in addliticn, vsinz the sccond series

of blocks, made 100 judsments with a ralmar 1ift and 100 judg=-

The experlimentel resvlts definitely cemonstreted thzt the

n

Si,e~Vei~ht TIllusion docz ozzur in the con~enitally blind person

D

D

ard that the sichted person does develon his resction to the Size=-
eicht Illusion by the vse of si-ht as well as the kinesthetic ard
tectual senses.
It is concluded that neither the tactual sense, the visual

sense nor the kinesthetic serse alone 1is enou~h to elicit the
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Size=l.eisht Illusicne. It seems that at least tvwio of the senses

must be involved in order for the 1llusion to occure.
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Occurrs=nce of

the

Gfroup I = Si-hted

Croup II = 3irnted==lindfclded =

froup III - Convenitslly Elind -

Size=lelsnt Illusion

- pincer 11t

pincer 1lift
i rircer 1ift
- pelwmar 1ift

~rasp 1ift.
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TITRCDUSTICH
The size-weisht-1illusion (3%I) refers to the fact that when
subjects are asked to make a Jjudrment ebout the wei~ht of two equal-
ly weirhted objects cof different size they tend to call the larger

N

sized object li~hter ancd the smaller sized object heavier,

Actually tre size-velrht-illusior is not really an illusion

%]

but it is rather a case in which a person reacts to the density

of an object. If a lurce object wei~hing 50 ~rams is compared to
a small object wel~hing &0 =rams the latter will have a ~reater
density and arpear heavier, Thus 1In the comparison of two objects
density becomes the primsry fector when the weishts are the same
end the sizes are variled and wei ht becomes the primary factor
when sizes are the szme and wel-nhts ere varled.

Cherpentiers was the first to describe the 30 I. e obtained
it by using two balls with the seame nhysical weisht but of a dif-
ferent size. Flourneys elicited the illusion even thoush no tac-
tual contact wes mede with the objects when the 0 was told to put
his fin~er throu~h a ring to which a sti:f thread wes suspended
and attached to the objiects to be lifted. F¥Fe had his 0's repeat
the experiment with thelr eves closed and there wes rno S..I. Van
Eierivliets had his O's 1ift a bottle by the neck and by the tot-
tom. Here the size wes the same in the two situctions. He conduct-
=2d several experiments in this manner with the eyes open and the
eyes closed. Fe 7ot the SWI in all cases.

Koseleff (£) went further and made 0 corpare the hesviness of

a small object lcoked et directly with the heaviness of the csame

ot
2

Findings translabed and reviewed by Koseleff (5)



object perceilved throuch a convex lense., There wes 2 SWI; the
thing different was the retinel imares. TFe achleved znother
reduction of tre visuael size by mekinz O look throurh a small
hole in a piece of cerdboard end acsin the Sv'I occurred. ¥ose=
leff (5) was also able to elicit the ST when he used two blocks
which were different in hei~ht but exactly slike in len~sth and
width. t‘hen one wzg superimnosed upon tne other they seemin-ly
formed one body. Tne smaller one wesg ebout nire times as heavy
es the larcer one. then both bloclis were ~rasmed and lifted with
the heavier on top they felt li-hter than the heavier one glone.
“hen the heavier ore wze underneath the illusory effect was smaller
and more uncertain then when it wos on tope. (4) FXoseleflf (8) ob=-
teined data which seemed to si-nify that the S7VI was ~reater when
thhe lar-er object was messured by the smaller one than when the smal=-
ler one was measurcd by the larcer one.

Usnadze (13) had nhis O's comnare two halls of the same size
(diam = 99 mm) wei~hing 286 rrems and €80 ~rams respectively.
"hen this was done with the eyes closed the li-hter one appeared
to most éersons to be lercer. In this case the weight sffected
the experienced size which was the reverse of the S7I wherein the
size affected the exnerienced weirhte. TUsnadze glso pleced eicht
prisms of different heirhts but with the seme welzht on the resting
arm of the O's. Yo active 1lifting was performed and acain the SV I
was found. It also was found wren the wei hts are placed on the
resting hend of the 0. Fowever, in the latter case, wren O's at-

tentlon was not on the size of the objects the £..I diminished

[oh

:nd tended to disappeer altorether when the eyes were closed.

Q\



Fuzrz (3) focused on the fectors of density gnd wei ht. S's
vere required to compure under zonditicns ot*erwise identilcal the
welrhts of objects of wrccual size In one =set of exverimernts and
thelr densities in ercther set. To et C's toc meke judoments bas-
ed on cdensity they viers asked vhether ore of the objects (apart from
their wei~hts) enresred rmore "emrty" or "floctinc" then the cther.
The results for the wel it 1iftins experiments show the usual STI
end the ~rezter the difference In the size of the objects compared

the rreater the 1illislion. The results for trhe densit’ experiments

«

shiowed the same trerd with the S7I effect bein~ rrezter. Ilovever,
in the letter czse the cifferentisl limers end the standard desvia-

tions of the Fi%'s wvere sli-ntly ~rezter then the correspornding

values for the wei-ht exreriments,

"hirple (14) in his "!mnuel of “"ertal and Fhvsical Tests,"

states that the S" I hardly exists up to the a-e of three, 1is well

cntinues to increase up to the a~e of

aQ

ceveloped by the 2 e ol six,
rine, and then slowly dcclines. I'yssen and Tourdon (9) conducted
an extensive exrverimert with 600 normal S's between the a~es of

20 and S0 yesrs. To study the S7I thev uszsd es wvei-hts paralleli-
nipeds in beechwood. {(nc vlocik was Z1 cm. lonz, five cm. wice and
cnly two cm. hi~h. The cther tlock wes the senme excent that 1t was
seven cye hi~he Tota blocks weli hed 800 _remce.s They found that
the ST I occurred in 902.17% of the €0 ceses when the comparison be-

tween these two nlocks vss made. Theyv fourd that the illusion ex-

iste

(.

>d rot only when dlfferent slizes with the ssme wel-ht are com-

nrerec but that 1t also remaired when tlhe vwel ht of the lar-cr size
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vas sensirly hi_her then the 1ittle sized ons, Tecsuse of this fact,
Uyssen and Bourdon (10) thiink thst the ma~nitude of the illusion mey
be roted by the vhysically hecviest weicht for which the illusion

1 ta from €0 mosles and S0 females

423

still »resert. In comrarin- dsx

5

they found that the wma-nitude of the illusion wes the same for
both sexsss Thev also compared 20 university educeted O's with 20
unskilled leborers and thers wes rno si nificant difference 1n the
mesnitude of the SUI due to slucaticonal level.

Ap»lyin~ the ceme procsdure to ¢8 ceneral raretics, 42 senile
patients end 27 adult oliophrenics, all very renerelly deficient,
the CZU.1I proved to be clinically worthless for the detectien of nmen-
tel deficicncy or cdebsrioration in 2dults. (92) Thev rursued this
idea [urther usin; Ycselefl's (4) Tcrm of the 1llusicn telleving

it would be rore =2:it to nrocduce a less tenacious illusion, nartic-

('\)

ulerly in pathiclo~icel cecses with

e’

rronounced deficiency cr cdeter-

icration bunt without successs,s “yvssen and Bourdcen (¢) cite Clar-

the peda-o~icel hackward S's of the grncclel classes in Tereva.

Doll (1) detected the illusion in 1CO. of #the abhnormal S's vhose
mertal are recclzed eliht years. On the other hand, T“emcor, as
reported by vssen ond Hourcdon (9), found trhe 37T ghsent or invert-
ed 1n feebleminded cnild-en. Towever, most authors are ~encrally

ezreed that the ma nitvde of thne illusion is of the saome rate in

ct
a

normal persons as 1in deficient or detericrated cnes.

Q‘

n 1

A survey of the work done on the stren-th or freguency of the

illusion iIn relaticn to the various scnss mofalities revealed that
there was reneral s reemnent in the findinis. Zeszsnore (11) found



S
that the ST I was uveaker woen the blocks were viewed in indirect
vision end still wealker wlen judqed by visual merory. . her "he
size wes estimated br the cowbined effect of all the spetiel sensec
the 1llusion wig weeler tran when denending on the tactual and the
Linesthetic serses.

¥vssen and Rourden's (10) results arree with Seasshore's. They
had a sroup of 30 3's thaet were blindfolded while they lifted the

blecks and a second group of 30 S's that were not blindfolded but

who lifted the blocks with straps from which the wei %t wes hun

S
"ithout visuel rerceztion the arpsrent wel ht was 2063 grams, without
the tectuel percertion it wes 1Ll sreams and with hoth tectual and
visual cues the zpperent weirht was 250 rrams. leyers (Z) stated
thet the 1llusion 1s stron _est vioen the suhject 1is permitted bethn
to see the objects znd to ~resp them. Tusns (£) did several exper-
iments under five conditions, each of which involved a further re-

duction of size cues than di1d the prececdinz one., Yis results ecree

with those stated chove.

3

Thus the de~ree of the 2.1 obtained wes gererally found to be

[eF

dependent uvpon the emount ard kind of sensory inforrmation mede
available. It was cererally enreed thet the tectusl end kinesthetic
senses were more votent than the visusl sense snd thaet all the
serses to~ether resulted in a wesgler illuslon than the tactuel and
kinesthetic eglonc. Huanc (2) states that it is of ~reat interest
thet with 211 the sensory cues elimineted, knowled-e end memory
alone of the difference in size of the cbjects scemed to lead to on-

ly a small cesree of the illusion. ¥e feels thet this shows trhet the
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SWI 1s dererdent rrnon cctuszl senscry cduta rsthier tien on 1lceationel ,

intellectual attitudes.,

-

Several explanetione of the 0.1 have been prorosed. Muller

C

and Schuman, as cifted hy Voodworth (15), theorized in 1529 thet es
0 prerares to 1lil't the cowparison vel it he will do so vwith a mus-

cular force just rreviously found adecuszte for 1iftin:

Te carries over a moctor aljustwent or "Zinctelluns" from the first
lift tc the second. I the comparison wei~ht comes upn quickly end

4

0]

easily, it scems 1li-ht ard 1is judred li-hter than the standard; if

()J
[

it resists and comes un slowly 1t seerms heovy and 1is jucdred heavier
than the stencdard. Therefore, a vwei-ht which loocks heavier than it
is will e 1lifted vith ~reater force than necesssry and accordingly
feel 1i-ht.

Leoomis! (7) exveriment tends to support this view. He used
a method of recordin: the movements which are executed in lifting
two boxes of ewrel wel ht but of vrnegual size. He glso had a way
of fi-uring out hov much enercy was exrended and found that an O

uses more enercy to lift the larce box then he cdoes in lirting the

small box. Thus, 1 the two unequally sized boxecs that wel~h the

seme are lifted, the larzer ore will arne:zr lirhter because more
enercy wes utilized in lif'tin~ it.

Charpentier, as described by Hyssen end Fourdon (1C), ascribed
the rhencmenon to a difference in tactlle sensations. He explained
the illusicn by positinz the ncotlon that since the lar-est object
would come in contact with a lar—-er skin surfece 1t would have its
wel~ht spread over a zrester numoer of sersorial recptors and there-

fore seem li~hter.
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roseleff (Z), after &n extensive review of the resesrch done
on tre SVI, rroposes as a wvorkins hypothesls for an explanstion of
the illvesion, thst the exneriernced hescviness cdepends on a number of
factors; amonist otrhers, the rhysical wel-ht and the volume of the
object.

 a strikin- parellelism between

¢

Huens (2) thinks that there 1
the vproblems, facts cnd theoreticel issues of the SUI ard the prer-
cenptvel constancies. Fe fcels that an exvlanaticn of the S7I may
well lie in conjunction vwith the ccnstancizs. Thus, we have two
attempts et & comrlete explarnation of the ST I and two rather in-
ccimnlete, tentative exrlanations.

A short perusal of the above reviewed experiments shows that
Jharpentier's explanaticn is inadeguate when I'lourney, as cited by
Foseleff (£), ard Tvssen end Bourdon (1C) elicited the IVWI without
tactual contact with the objects. The lluller and Schuunan theory
elso falls short beceuse as Seashore (11) rointed out, even if the
O's are avare of the exverimenrtal situaticn, the SUI persists.
Huang (2) also demonstrated the insufficiency of this theory as he
showed thet the 271 is dependent upon actual sensory cdeta and not
ideational, Intellectunsl avtiltudes., Thus we are left without a
complete explanation of the EU I,

The purnogse of this study 1s to focus on the rcle of vision In
the SWWI by studylins 1its occurrence cor nen-occurirence in con~enitel-
ly blind persons. Previous studies have only dealt with the role
of vision by blindfolding si~-hted persconse. It would seem that by
usine conrenitelly blind percsons one would have more success in

srrivint at a2 clegsn-cut consideration of the visuel factor in the
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It is krovn vhat si nhted veorle nake the VI judrnent on the
rasis of thelr visual, kiresthctic end tactusl senses. Ve vonld

expect the con—enitally Hlind porson (2F) to behave differently
than the si-hted rerson (°) irn a S0T situstion since the forner
has never c¢irectly vsed his visuol mecherism. The only wey CR

rersons heve contect with an object 1is throu-h their kinzsthetic

and tecctuzl senszs,
The purncse ol this stuly 1s en ztiternt
cuesticns:
a. Can tne owvjezst rrovide the oF

SoP o witi: some
~eneral behavior we cell the SVI?

ey VT2
ne vz

an orcerly reaction to tlie &

tc ansver the following

tesis for the

by his lkirestretic and tactuel senses develop
ensity of an oblect?

c. 1'oes the sinted verson cdevelop his reaction in accerd-
ence with the density of the object by use of si-ht as well
gs the ¥inesthetlic ard tactual sernses? Cr will blindfold-
inc & si1 hted person make & difference?
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SUBJECTS: The 3S's for this experimert were composed of three grours:
frouv I, ten si-hted persons (S); Zrouv II, ten wlindfollded si-hted
perscns (SB); end Sroun IIT, ten conzenitally blind persons (CB).
rours I and II were students from Psycholosy 201 end
300 et *ichiran State University. They renced in a e from 13 to 27
veers. In all, there verc 14 mz=les erd six femelcs.

v,

Subjects in Croun III wecre obtained frem the !ichi~en Schceol

Tfor the Elind. They renced in e2e frem 15 to 17 veers. There were
8ix males and four femszles 1n this group. In selectins subjects

for this crcoup 1t vas necessary thet they hned been totally blind
since birth, were 12 years old or older trd hed an averece I.y. of
1CO or better. This wes felt to he necessary sirce their results
vere to be cornpered to cellere students and it wes deslirable to e-
limirete eny comnlicatin~s growth factors by havinz them above the a e
of puberty.

It turned out that their I.0.'s ran~ed from 103 to 129 excert
for one subject whose I.(C. vwas €les It mirht be areued that the blind
group was not comparable to the other two <rouns. I[However, the cru-
clal factor wves wnether or not the rsrouvrs used wecrld be aware of the
S77I. The investirotor reasonsd thet since “hiprle (14) found that

the SI wes well developred by the gce cof six and that Yyscen and

Eourdon (9) fcund the SUI to occur in $9.17: cof 00 cases betveen

the ares of 20 and &J years, it wes felt that the 3.1 would pro-

pably occur, il 1t were possible, with the subjects in the TE group
wno ranvcd In a e Ifrom 15 to 17 yesrs. Thie results Indicated thet

this was definitely so.
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APFARATUS: The arraratus consisted of two series of wooden cubes,

five in each series. The cubes in Seriec I vere used toc ret the O

e

accustomed to makins weli~-ht discriminstions. Therefore, these cubes
were corstent in size and varled in weisrht. The cubhes iIn feries IX
viere uscd to et & messure of the frecuency of occurrencs of the
SV'I and they were thus ccnstont in weil ht bubt different in size
ctardardization of the Stipmuli:

Since the ultimute aim of the experimert was to elicit the
$7I if »pocszible, the ozl In ccernstructins the blocks to be used wes
to sraece the blocks so thaet they were rescdily discrimineble with re-
ference to size or vwei;ht. [ wcolen cute hanponed to be evaillable

-

thet wel-hed 55 srans wrd va

]

tvo irches square., Thnils cure was rel-
atlvely easy to manipulate end therefore 1t was decided to use it

gend erother cne like 1t ¢s the standard in each serics cf blecks,.

As g1l the blocks in Series I were to he the same size they were
211 made tvo inches scuare. L4 multirle of “eber's fraction (300 x
1/40) fer liftin~ wel- hts was used to ~ive aprroximate values in
vel~ht that wveuld be recdily discernible. In &l
vle of Leber's fracticrn vwould mainrtein g constant fraction in wei~ht
between the five blocks. The fellowins vwere the czlculeted sizes and

vel-nts for Ceries I:

Stimulvs A - 40 cwse,

Stimulus B = 43 cms.,

Stimalus 2 = £7.7 ~ms. (Standard)
Stimulus © - 22,12 ms.

Stimulus I - £2.%4 -1m1s.

£11 two inches sguare
Usinre these wel hts as & culde ar empiricel Investl cticn vios

srrcueted o discover ¢ coale of values that could esctually be used
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for tne nurnose of this xuperinent. Rathner than consiructing men
P - <

rent

o
[

b

(]

vel ntcd bloclis to determine the wel hts to be used,

I_l
o<

2
(=8

11

(o))

a sard vas rloced iIn 30 ml, veclers co that there was a scries

Q

of tealters with total vel-bts g fcllows:

Realrer Tumber Total “ei~-ht
1 ST ed 73S
2 40,0 "

3 42,5 "

4 45,0 ¢

5 47,5 "

g 50,0 "

7 52.5 "

I3 55,0 "

Q 57.5 "
10 0,0 M
11 C2. "
12 35,0 "

A criterion of 10Cj wez ennloyed ' 1ch regulred the subjucts

to ke correct in their judiwerts of the w

)

i~ht five out of five

triz1ls with either nand tefore e vilue would be accerted for vse in
one of the cubte shaped blocks. Three male subjects =-ed 23, 40 arnd

¢0 resoectivcly were used 1in thic shudy. The subjects vere blind-
felded throushout this procedure sirce vermittins them to see the

differently veilchted bezkers would cue them as to wel-ht.

I8

Usir: 55 smse. as the starderd 1t was found thet 47.0 pus.
wes the first cdiscermible wel nt cdifference thet met the criterilon.
To determine the next discernlible wei-ht the 47.2 gm. besker was

used as the basgis for corparison sirce a scale of vseluss wes Ccesired.

It ves found thet 37.5 swe met the criterion wien co~rared with 47.5.



Vorkinr in the other circction from 20 "ms., €7.5 "ms. gnd 77.5
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noved ~ced re-ulerity it wes decided to eim

for these vel -hts in muliine the blocks for Series I. Aiter construic-

)

tion the esctuval wel hts as measured on an enelytical scale were:

Stimulus “elrht
A 77419 £ms.
. 3 67427 M
) 5.0 M
I 474,45 "
= 37.26 "

Trns all blocks wvere within % ~m. of the desired weichts.

This discreprancy ves considered nezlizivle since 1t was found that

3

()

a 2.5 gmne Aifferencs in welsrht wes not discernible by the subjects

-

on whom the emciricel study wie conductsd.,.

L similer invectizaticn was conducted to determine the slizes

N

bloclks to e used in Series II. Since the stardsrd of ecch

n

of the
series of blocks hal neccessarily to ve of equal size =nd wei~ht a
plece of wood two inches widce served as the starting point in deter-
mining the values to be useu in Series II. Thus two inches served

as the value above wnich and below which the other values vould ranre.

Fifteen pieces of wood were cut et 1/18 inch intervals so that

they ranced@ in width from two irches to two and 14/16 inches. Py
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2 riethod similar to that Jescrived sbove in determininzg the weizhts,
the S's agoin peinys btlindiolded, it wes found that 5/16ths of an
inch was the difference needed 1in size In ordcr for a person to cde-
tect s discrevancy in the sizes of two blocks. This was true both
above and below the stendard value of two inches. £&-ain the 100
criterion was used. If the conventicnal criterion of 507 or 7&:
was used 1t woula heve nerrowed the reance of sizes in thie blocks and
probably have reducsd the chances of eliciting the £WI. This study
vas conducted on two males a~ecd £3 and ©2, end three females aged
12, 22 and &7.

The coel, with reference to the weirhts of tue blocks in Series

ITI, wvas to ~et them to all weirh &5 cms. After construction the

blocks in Series II had the followin~ dimensions end wei:hts:

Stimilvs Size Vel mt
A 1.375" or 1 3/5" sq. £4.51 rms.
B 1.750" or 1 3/4" sq. 54,55 M
G 2.000" or 2" sq. 54,57 ™"
D 2.312" or 2 &/16" sq. 54,62 "
12 2.657" or 2 11/18" =q. 55,79 "
All these blocks vere within .2 rms. of 55 gms. except the larc-

est. These wei~ ht discreparciles from the desired 55 ~ms. can be con-

i~

sidered ncolicivle since, .on the basis of the above mentioned in-
vestisation, a difference of 2.2 rms. In weizht canrnct be detected
by human subjects when a stendard weiching 55 ~ms. was used.

The cubes were construsted cut of white pine wood and were made

of two %o four pieces of white pine wood ~lued torsether devending

upon the size regquired. 7To add the ~ross weichts lead was wvlaced

¢

ssary to teke swey

[©)

in the center of the blocks. 7nen it wes nec

wel-ht the blocks were ncllcwed out correspontin~ly. The blocks were



finished with one coat of wood filler, one to four coats of nlssti
finish end one to four coass of herd wax derendins uron how much
etditional wei~-ht had to be zdaed to the irdividual bvlecls.

A box 5" hi~h, 7 3/4" wide ond 24 1/2" lon- was constructed to
serve as & shield so that the sihted ~rouvpn could not sce the man-
izulation of the ©locks by the experimenter. The box was mede out
of 1/4" plywood end nad a blothter strip attached to its top end to
its Inside bottom to derden sounds ard to protect the surfaces of
the blocks. This box ves elso used s a stend for Croup I and
“roun II on which the exoerimenter nlaced the pair of blocks to Le
comnared on each tricl,.

Troups I snd II was brou~ht into the exrerinen-

tal room, 82ated at the arcparatus and was read the followinc cdirec-

tions:
I will present to you on each trial a pair of blocks.
They will be placed on fhe Tton of tlie box that ycu see cr
feel before vou. You are to talte a block in each hand 2t

the scme tinc, veins only yorr thumb erd your forefin-er

to 1ift the block. Yecur rnart in this exrveriment is to
arswer the cunestion: which of the two block ~iven to you
wel~hs the most? You are not to move the blocks up and
downe. Ilve vpractice trizls willl be ~ilven defore the sctual
experiment berinse. There vill be two cets of 100 judrments
eachhs A breek will be ~iven betwveen the scts. If vou are
ndecided as to wiilch of the two blocks is heavier, just
~nes8., ALre there any cuestions?

gccause

R

The directicns for Zrourn IITI verc comewnas altered

the totel vroceduvre of that crouvp was cifferent. However, the

1

ne some .

ct

direztiors were ezsentially
The psycherhysicel method of constant stimulil was uscd in

presenting the stimvll to the subjects In both series block O

[#5]

erved &s the starierd acainst vnich the other blocks In 1te series
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v.ere comrcrzd on the basis of weil ht. To cetermine which hsncd of

b

the S wes to e clven the standard e helf dollesr wes thrown 100

ct
)
-
C 1
(]
=
(o1}

he experiment. If it londed heszsds, the s
wes vrescentcd to the subject's ri~ht hend end if 1t lanced teils
was nresented to the subject's leflt hands Tne order
of rrcsentation of the sti~ull was rencdomized cn the bzsis ci a
tanle o: rerdcom numrers.

froups I enéd IT had to malie & total of 100 jud-ments in
both Series I erd II usins a pincer 1lift. A pincér 1if't meant
that the blocks were tc be liftecd with the thumb and index fin-

-

~er., For Troup III the procecure was sli;htly altered. They nad

@)

O jucd ments in Series I followed by 100 jud~-ments 1n Series II
vsing the nincer 1ift. This was followed by 10 jud~ments in Seri
I using the pincer 1ift and then they had 100 juicments in Series
II usir~ the palmer 1ilt. Tinelly, they & sin made 10 judrments
vilth the rincer 1ift followed by 100 judrments witi the rrasp
lift. Tive minute brezlks werc civen at the ccmpleticn of each

wey of 1liftinc the bloclks.



Firure 1 shows tre for the occurrence of the
S0 I Tor the various jroups. The lines vere nlottel by the use of
averaced Z scores, a method described by Voodworth ard Cchlossberg

(12)« The ordinaste represents the Z scores and the abscissa renre-

sents the stimuli used in Series II which were usel to elicit the

Jomprarirg all crours with reflerence to the pincer 1ift on the

vasis o

-

the ocecuarrerce cf the U I, it 1s scen thset Sroup I was

L)

hirhest, followed by Troup III ard Zroun II. It is also seen that

by

the concenitally blind, Croup III, had successively hicher occurrences

of the SVI with relerence to the three corditions of the pincer,
ralmer and crasp lifts. In all three of these conditiorns they hed
a hi~her occurrence of the IUI than the blirdfolded-si~hted, Zroun

II, end also came pro-ressively closer, but not quite ur to, the

«

3

verformance of the si-hted, “roun I.

1

The ~rerh clso denonstrctes that the cre

-~

2ter the

¢

o
[
0
o
]
o
3
%]
3
¢)
o

ot
5
@

in the sizc of the stimuli, the coter 1s the occurrence of
3

=

Wl

(6]

Statistical tests of sirnificance between the verious grouss
vere computed. The medlan chi-square test for two inderendent

semples as descrived by 3Sie-el (12) wus used 23 the test of sig-

()

l:l
rnificance. ‘lie one per cent level of sisnificence was emonloyed.
Table I lists the comnarisons wace. It can be seen tnet the
recsultes for Crour I and Group II, both groups using the nincer 1ift,

ere in rereral si~nilficantly diflferent from eacnh other. The scme

wag true for the comparison between Croup II and Croup IITI where
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Group I - Sighted - pincer 1ift

Occurrence of the SVI

Group II - Sighted Blindfolded - pincer 1if¢

“roup III - Congenltally Blinded - pincer 1ift
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palmar lift
rasp 1il¢
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Suminary of Stestisticeal Lralysis Tessd on Vedian hi-
scuare Test
. 2 . .
Stimulus b arf l. of sirnif,.

Crouvp I
versus
Zroup II

=oth pincer

—

o
Co.
lu‘:

C.
<, 0

Zroup II
versus
“roup III

Eoth pincer

«

o

)

Croup I CA RCRS/ 4E]. appProX.
versus
Group ITI or .Q0 295 "
“oth rince 5D 1.06 30 "

cx= 1.8 15, "
Crouvp I Sk o137 455 8DPTYOX.

versus
Grovp III

b

B
n
©

H OH H Rl RF P ~H H|R 2 R B R 2 e ]

Pircer vs palmer 2D 727 1-
cB .00 09y
Group I CA 4,27 O
versus
Croup III i DeZ3 1C.
Fincer vs .resp oL o2 J8. errrox.
°3E .00 O

Table

1




both rouoe uszd the sircer 1ift.  However, the comnorison betveen

~

‘rour I and “roun IIT, where a-alin both ~roeuns usel the ol

Iz rot einificently dilfevernts This wes 2lso “enerslly truve of the

o~

ity relerence to botn the

3
O
b
le]
]
1]
[
=
3
n
ct
]
)
5
[
-
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5

* - E 1A AR Tt TT 3 - PN I = -~ >~ o ~ Y 2 )
2D In OJrovz T end Srovo ITTI in the vlacer versus pelmer comearison

o

cnd as shown, the result was sl nificant et the 1. level. Zince
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vanlorina o ve e - be ~ 5y ry-t nitve 1l v bl Taaoda ~Hhemmo
pal g CI3 MmMade ¢o o Sl N1l L Can ’ L;l.u_ SLY CIIC Lagl Ol CNiNCC e

m4 2 -2 LI S ] 1 - - 1 1. - \

Thls poscinility le clsce cenhenced ov tne feot thet ler—~z N's vere

nob uzecd. It 1s glegc secn with thege ~rovns ot the two extreme

stimmluc velves, J0 <nd 75, were no viacre rear i mifiecont erd 1t

Icante rheonsy Irn the steatisticel
firdinnrs
Anotiier vessibility Is thaot Llhiere i bt have been a confound=-

rce “roun I used & pincer 1ift 2nd CZroup III
used a relwer 1ifts OChence, or & sconfeurdings eflect, wey glso have
occurred vken Trovp I wis compzred to Trour TII in the pilncer versus

~

He

1 fincdinzs

-

ko
[

thi«t the statist

for this comsarison vers not verlectly srooth either.
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(O AV
The recults ol this experiment ~ove answers to the questicns
set forth 1n the Iirszt ~art of this naper.
ge It was Tfound that the obje c¢sn rrovide fthe conrenitally
blind werson withh scrne basis for the ~enersl behavior ve
cell the I 1.
be. The results elso indiccted that the concenitally vlind per-

. LI

socn, by bhis ¥incsthetlic tectnel senses, con develop en order-

ce Minelly, the si-iited rerson, it seers, adeveleons his reaction
to the ST by the use or siht as well &3 the kiresthetic
and tactuel serces, since blindfoldirs a si-hted person ce-

)
i
3

creases tne Irequency ol cozcrrre-ce of tr

(@]

T,

1C
The renerel firdinc s show that in rezference to the freuuvency
of oczcurrence of the &7 I the si‘hted, Zroun I, ~ave the hil hest
frecuency of occurrence of the £.I; the conrenitelly blinded, Crou
I7I, were rext; the tlindfoldecd=-si-rted, “roun II, were lust.
“lourney, as cilted by Foseleff (5), ard lyssen ani Tourdon
(10) cemonstrated thst the ST could he obtained vithout the use
tactual sense. The precent study shioweld that the 1llusion
cculd be obtsined without the use of the visuel sence. However,
TUsrnodze (13) was not able to elicit the illusion vhern only the
tectual sense was Invelveds A consideration s-d aralyvels of these
studles, alon~ with the cothers reviewed in the first vert of this
rerer (3,4,5,0), seens to snow thet tre tsctual sense, tie visual

sense or the kinestheti: sense elore 1s not enourn to elicilt the

SiIe It se2crms that at least tvo of the sernses wmust be invelved in

’j
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craer Lo et the 1illiusion.
In the »resent study 1t was found that the conmenitally

»lind ~roup swve a hi her frequency of occurrence ol the SUWI than
the blindfolded=-sishted rersons. 'Tnis result is understandsble in
view of the fzct that when cne blindfolds a si~hted verson end easks
him to ¢o a tesk in wnich he vwould ordinarily use his si~ht he will
nztuvrally be haercdicznved to a certain extent. Th2 reater frecuen-
cy of occurrence ol the SUI in the con-enitslly-blinded in this in-

starice is n

f'olded" all
and kinesth

who relies

In line

by the succ
.;tufqy that
formation m

rence of the

514

itelly bl
occurrence
palmar ena

cuency of ce

cf sensory data

fortun= lley

precluded
is

rrcbably

in all

We S

£ q

il

ugetion

L1

ot surprisin. because they, in effe

their lives end heve leerned to utilize their
etic senzes to a ~rester extent the

more on hils si-ht.

thet mi-ht well be

O

verth investise

t, heve teen "blind-

tectual

n the si-hted pserscn

e with Huans's (2) exreriment in which he ~ot less ST
essive reduction of the size cues, 1t was found in this
by Increzsine the amount of tactual and kinesthetic in-
ade asvsellavle to the subject a hicher fregquency of ozcur-
e S'I wes obtained. This was demonstrated 1in the coen-en=
nd ~roun as they ~2ve successively hiher frecuency of
o the ZVI under the threc conditions of the pincer,
~vesp lifte. It may be that tlev obtained & nither fre-
ccurrcrce of tiie SVI not because of the Increased amount
but siwrrly because of the effects of learnin~. Un-
, the number of con~enitally blind subjects evailable
he rosslibility of directly testin~ this hyvpothesis. It
sefe tc conclude that the increase in their perforwrarce
probaoillty due tc a combinztion ol bhoth factore.

tin~ is if more



o
29

=

nlormation is mede avialable to the bLlind-

Fle

tactuel ond kinestretic

-
v

folded-si~nted rercon, vwould he tren ~ive a freovency oi the occur-
rence of the 1llusion mere conraranle to the con-enitally blind ver-

son? This could reedily be dore by rettin~r two nmore blindfoldled-

62}
[N

~hted crouns end heve one ~roun utilize the palmer 1ift erd the

other ~roup uvtilize the rrasn 1ift. Also to check on the possible

m,

ditionel

’_lo

=

n ffect of leernin~, one mi-ht test two a

M

luercing

rroups of ceonsenitally blind nersons who would use the malwmar and

tre gres» 1ifts rocsreotively.

-

™ grmmery, the major findir~ of this study 1is thet the 371
cen be elizited without the nse of vision and that the consenital-
1y blird perscons can develoy an crderly rerctlon to the density of

an objisct, Tn scaition, it wes found that blindfoldinz a si:hted

rerson handicans his abllity tc be evare of the SUI.
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in erperircent wes cond
Ject can
for the rcernerel behcovior ve

itelly blind cverson, by nis

T ARt

‘.LL...

weted to determine: 1) whether an ob-

rrovice the con~enitslly blind vperson with some basis

cell the 37I;

~ .

2) vhether the counren-

llinesthretic end tactuasl senses, csan

cevelon an orderly resction to the density of an ouject; and 3)
vhether the si hted nsrson cdevelovns his recctiorn to tnhe &I by the
use of si~ht a5 well as the kinesthetic and tactucl senrses.

There were three ~roups ci ten cbservers each; a sirhted croup,
a blindfolded=-si hted ~rour cnd a convenitally blind rroup. The

acparatus consistsd

desirred to be =211 of equel
gther set was to be

hundred comperisons v

meshod of constent stimnli.

oroups rerformed
i1telly blind ~rour,
ralmar 1ift and 100
sults

The r

araov.

n.

a. The object does provide the congeritally blind

cf tvo sets

ell of equal wei-ht but

with easch series of blocks

ment using

judoments with

irdicete that the followir

five blocks ezche. Cne set vas

The

but with differert welrhtse.

different in size. OCne

was mede by the

The si-hted and blincdfelded-si-hted

the pinccr 1lift. The corzen-

lor, hed to wake 100 jul-wents with e
s ~resp lift.

conclusions can be

person with

some basis for the cererzl behavior we call the S0 1.

t. The ccenrenitally blind persen, by his kinesthetlc and tactual
senses, cen develon an orderly re=sctlon to the density of an
object.

c. “he si~hted perscn develcprs his reacticn to the S'I by tne
use of sisht as well as the kinesthetic end tactusl sersese.

—
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4

-

cdiscussion of the varisvles influencins the occurrence or

B
P2
N .

rnon-occurrence of fhe SUI was ~iven to-ether with some su~~estions

for future research.
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