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INTRODUCTION

There have teen & number of studlies on form discrimina~
tion in lower anizals and humsn ajults, but relatively little
work has been done in the same fleli with children, aapoclnliy
with Infants. The following represent the more slgnificant of
these latter studles,

Line (1) studied the a“'lity tc discriminate simnrle

geometrical forms in four- to five-year-old children ty

means of the card-sorting metnasd. He found tnat even when
the test cards were comparei one by one with a soecimen

cary, hils young sublects, though able tc distingulsh a squere
from 8 circle sni, perhamos, a rectangle, c0:131 not see tne
irregu:lear nature of & round form or difierentiate between
opeén &and closed firures of a similar shapre. He 2onclades
that the ability to percelve form !s derendent largely on

the same "g" that operates in all cocnltive processes, that

the results of the experiment support Spearman's (2) con*enticn

that ®"relations furnish the very woofl and warp of shapes or
whole qualities,™ and that therefore the two-step theory 1is
much closer to the tr:th than that advocated by the Herlin
School.

Gellermann (3,4), having as subjects two children of two

Jeoars of age and two chimpangees, which were estimated to be -

five and six years of 8ge respectively, employed a technique




very simllsar to that of Xunn anai Stiening (5) whose experiment
will be discussed bresently. He placed, behind the positive

and the negative stimulus form recrectively, twc toxes, both

t

ne

O

conteining fecd; buv znly ne tehind the oosltive stimulus
was lelt unlocked. A1l hic sublents wape sulffizlerntly hungry

durling the experiment *to he ready to 2errv out a lsrge number

]

J trigls st o

@]
>

ch sltting. T™e results cf his investicaticon

ghow that

[ 4

ne cilliren were akrle «¢ diz2riminate fopm--

.

snenges in the sharte cf the beswrsrcound cl elther she rosi{tive
or the nereslive stimulys 3173 no- allecs the ahntliren's res-onses.

- a

“cwever, wher the rogltlve form ¥AE mAle The racw.rount cof the

Tcsltive selmglgs, heekn toimultl having v-2 sgme cern-pral figure,
cne z2hila resncnied correctly st cnce, *he otrmep after “ive

trials. e spes, cn the other rarnd, w2re not sco successful
in this resosezt. Gellermeun attriruytes rrelr inferlcrity to
thelr lsck cf lengunge which the human cub‘'ects used rlenti-
fully to assist their remdry and thelr overt activity.
soncerning spstiel crientation, Gellermsnun reported that

when the triangle {positive stimulus) was turned upsize down,



the children succeeded in recognizing it only after a period
of hesitation during which they usually inclined their heads
through en angle of sixty degrees ir crder, presumably, to
restcre as far as possitle the original soatisl orientation
of the triangle in relstion to the position of tne heaa.
Fowever, in another series of experiments after the children
had learned to select as the positive stimulus a cross
horizontally and verticslly orientated, they experienced

the grestest difficulty in thetlr discrimiretion verfcrrance
woen the negstive stimulus wes a crcsse rotated from tre
horizontal angd verticsl pcstticn.

Skeels (6) attemnted to devise a velid meessure of form
discriminsticn in crhilsren whc were tcc young t< succeea in
ferm beoard perfcrma£ce. The simple ccrilicicnin, tecnnique
was.employed. The a-raratus ceneleted ¢l Twe l.ard., each
ol whicn wss mcountel -~ g low table eni scntstned four form
recesses, Deneath these rezezses there were four 2up8 'n one

of whilch a rewerl rop tess--calile or toy--was placed,

]
€«

™e first boara censisted of four simple secmetrical forzs
end the second, four obtect forms of equal simplistty,
During the experiment the recesses were filled with blocks
which fitted them exactly, snd the chilli was instructed to
iirfe the block that served as the positive stimulus in order
tc secure the reward. Irf ~e falled, he was not rewaried

until the next trial. Sixty-four chlldren, rsnging in age

from fiftcen to forty-eight months, served as sub'ects.

Results indicate:




1. Genetically, the abllity to discriminate form
per se seemed to appesr at an earlier stage of development
then the ability to see the relaticnship tetweer two cnits
of the sare form.

2. Positicn of ferz elements iz relation tc the ckiig
affected perforrarce scores in the conditioning seriles.
Proximity and hendedness "ed 8 greater effect thar a:a
relative pcsiticn of elements.

3. Crder cf presentaticr seermed to have a negligible
effect cn perfcrmence.

4. Asscclaticn betweern forn ard rewarad arcegred tc be

made up of both "pesitive stizules with rewerd®™ bonds and

"negative stimulus wlthous rewari™ tonds. Ir tre atsence
ol the pcsitive stimulus ferm, children -ade selectlcrn cr

& besls cf rega*!ve forc-s.

S« Negative fcrms witr cornlliguraticns similar tc the
positive stimulus fcrm caused more cenfusicn than 413 charnges
in ccnfigurations cr positive or rega+ive forms or both &n
which dissimilarity st:11 existed,

S. When the tctal configuraticn of the pocslitive
stimulus form was radicelly changed, a high degree of
correct choices still resulted. These chclices arpeareld to
be based on either "meaning® which was intended to be the
same, Or upon certein parts of the originsl configur-tion
which remained intact in the changed configuration.

Nunn and Stiening (5) report the results from one subject



ccnsisted cf

cargtus

.elr ac

-
-~rd

» 8 fifteen-mcntn-0li toy.

¥

on

cro

irnsed fror

-

ifs8s docrs

-
L S

tTHD

th

w

in

Q
B¢
¢

£
3

on

3
e

-

rlace.

were

Y 1 . 1
dlscrimingreld

7]

rewa: I

0

.N.M
(8]
rd
[$]

.
e

rd
8

Ty
LX}

A0

1ther,

€

P

chteinin

. L2 o
d frorm

‘rever.*,

-~

e wes

LR
C> lal.luire

s
-

»!
ﬁ.

L)
G

q

.PJ

)

NS e

T e m e kde

-

L ¥

i
[

4

£

W
by
{
w-t
&.
-
4

[
B
£

o

».

L8]

v

€
%)

3
q
4

Vi

oA

-

Uk

~ -

we .o

£

2

-
Y

-

- - .

b

L
Fl

b,
uJ

s i

e

L)

"
L
e

-

-

eTe

- -

.nﬂ

oy

¢y
)
)

]

snn

i

of Rahlrn

2 S

th

rom

-
-

of coler ilsceriminstion.

stuay

ietic

Fen

{9) in the lmtter's

dli{lerent geometric forms,

L 3

cof fou

g

sed milk bottle

They u



%25e2%2580%25a2.%25e2%2580%25a2olk.lt

namely, rectangle, triangle, oval, and violin-shape, of
which only one contained a nipple with an opening. The
infant was presented first with the positive stimulus only,
then with one negetive form, and then with two or even

three negative bottles, Twenty-nine sublects, ranging {n

age from five to twelve months, were used., Cf these nearly

two-thirds gave conclusive evidence of heving learned to
choose the positive form as ageinst all the others.

Among the quaiitetive results reported by Volkelt (7)
the mest 1lluminsting seex to be those Zderived from a series
0f control experiments in whizh negative forrs were oresent
but the pos‘tive one was cmitted. In such cases the infant
anmistakably exhiblted fnhinitlon and en excez*agnt and
searching behavicr. £11 41is mevements were temporarily
gispended; his long dissopolnted glances searched the flelq;
and h's=: hands d!d net grasd. That he was aware of tre
sbsence of the positive form in the visual field was clearly
chvicus. Volkelt uses these Jata In support of his theory
of the "Gesamthelt® character of early spasce perception.

In a series of compariscn experiments which Loebenstein

(7) performed with idiots between five to elg-t jears of age,

not only did those sublects require a much longer time to
lesarn to choose correctly, but thelr behavior also was ir-
regular, purposeless and stereotyped. Above all, in the
éontrol experiments in which the positive stimulus was not

Presented, they behaved very much the same as if 1t were,
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showing a marked qualitative difference between the normally
immature and the pathologically immature perception processes.

In addition to these experiments on formn discrimination
per se 1n children may be briefly mentioned those on the
genetl: development of form as related to other sensory and
spatiasl attributes; viz., spatial orientation, size, number,
color, etc.

In regari to scatial orientetion in very young childiren
there 1s,on the whole, arreement, namely: to s chlld a form
1s much more indevendent of its absolute soatial vosltion
than 1t is to aduits [Koffka (1¢, p. 293); Vernon (11, p. 186);
Gellermann (3,4); Bihler (12, pp. 156=157); Jerstldq (13,

. 236); Jonnson (14, op. 256), etc.]. (n tne cther hand, the
comprehensive data of Hanfuann (15) with twentv-twe slighntly
oclder subjiects (four vears and four months to seven years

end slx months) show t:.at each change In angular position

of a triangle changes the oercentages cf correct response
{drawing) very marredly. In reproducing the various stimulus
patterns (paired triangles) he fcund s rarkei tendency to
change the absolute positlon back to a "natural®™ position
(1.e., predominance of vertical and horizontsl lines). In
conclusion Hanfmenn states: "Many children easily shift a
given figure to s Jdifferent position but only if they have
any motive for doing so; end the kini of rosition into

which the figures sre shifted shows that the absolute

orientation slresdy influences the children's percenstion




of shape” (15, p. 328).

hice (16) studied the orlentation of plane figures in
the perception of 226 children between the ages of two years
and seven months and nine years and three months by means of
drawing snd discriminetive perception tests. She found that
orientation of plane figures as @ factor in percepntion ap-
pears to rise rather sudienly between the ages of five and
81x years.

Apropos of size, Bihler (12, states that the capacity
for aporeclating sizes 1is developed to & hizh degree of per-
fecticn in the Iirst three years. Chilliren from two and a

half to four years of 83e percelve size Jifferences either at

[¥S

once or not at all; snd cnly if the stimul! sre simultasnecusaly
preser.ted. Within certeln limlts siults concetlve the sizes
¢l oblects indenendently of thelr relstive d!'stances. This
has teen found to %ue true, to 2 remarkable iezree, for the
perceptions of s two-year-old ct:11d, although i1+ !s naturally
subject tc *he lew of opractice 18, o, 153-154).

versilid (13) says: "2 young chlld les likely to make
errors by fudgling objects in terzs c- their size rather than
thelr form" (13, p. 237).

Koffka (10) and Stern (17) report that size Dlays a very
insignificant role in the recogniticn of thin.s during the
first eight or nine months of life (10, p. 23:; 17, p. 121).

Brunswick and Crulkshenk (18) report that around four to

five months of age, there seems to be a stage in the perceptual



development of the human
relatively slicht Jdegree
montns a larger “ody fear
one near at hand despite

projective stimulus-size.

there 1s a8 Zelfin!te aooros
size-constancy witaln the

infant by the second hel?

concerning grouping

his sudbtects (s'x ¢to

the factor of nearness of unies

fourteen

infant st whizn there is but a

of slze-constancy. At about six

d *

away s fferentiated from a smaller
the equality of their retinel
This seexs to indlcste that

ch

towarld the establishment of

rerzenti:al svstem cf tthe human
of trhe first yesr.

Schroff (15) fcund thet most of
vears) were influe-~ceqd by

[Wertheimer's {2C) law o7

croximity of elements]. ‘e also found tnet age 31'fferen-es
were glis~t end nence concludei that ex~erfernce 3ces nrt
sley 8 part s cercential Froaving ms such, Lot onlv in
t~e zoncomitant meaning of fcoroms,

Rush (21), studving visuel groucing in relssl-n to aye,
used 5,529 sub‘ects, representings all vesrs of gschooling
froz the filrst graie tirough college, He found tog*- t-e
factors in visusl grouping, arranged irn tme crier of decresasing
strength, are: (1) continulty, (2) sizilsrity, (3) proxixity,

eand (4) directicon.

He also

found that age hags a strong

influence on the groupling, and on the atsolute and relative

effectiveness of each of the factors, thus indics

"the grouping response is

£
-

o]

ting that

by no mesns so simple an effect

the externsl 'rleld forces' as hes sometimes been sup-

posed™ (21, p. 94), and that experience has a genulne
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influence on it.

In connection with tnhe functionsl relationship between

the units of the seme form rattern, Komero's (22) experiment

with eight Junlor Nursery School children (thirty-eight to
forty-seven montas of age) shows that the tares~-year-ola
child 1s adble to gain insight into the functiconel relation-
shly between these units and, there:cre, exhi-its ro
erotiorel disturbances when s Sruclal change s in-rozuced
into tails relationshio,

There have beer. few experiments wit- chilirer on
"synthetic® or "masked" forms. While Crulden's (23) woprk
crimarily conzceras sgymmeiry, hls techn’gzue, nevertheless,

‘nvolved "abstrecting® s farillar Sop- withir 8 2crntexs,
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acme interesting conflict, ‘s that hue variation, as a more
primitive nerceostusl prccess, would “overwhelx" form

discrimination, especlally at the tnfant age level [lerner
(26), Katz (27), oéscoudres (28), Sagers (29), Bihler (12),
Von ruenburg (30), Tobie (31), Volkelt (32), Brian and
Goodenough (33), Hetzer, Beaumont, and Wiehmeyer (34),
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Vernorn (11), habello {35), ecc.]. These conclusions are,

however, of obvicusly criticsl slgnificance to this study

Irn that they sc exphatically imply forx percepticn as o "highor'

and ontcgereticslly later drccess tran color, masc as gush.
Some reference shoul: be mede nere tc experimentel werk
on tectusl cerceptiorn of form, since (1) it 1s widely
regerced es a more primitive end orcrebly contributing type,
{2) beceuse !+« ¢ ctvicusly a nsturel fscicr in t-e spatial
tenavicr of chilcren. Velvelt (7), =évész (36), and rfatz
{37} nave snowr t=at t-e same forms mey De cbcut equsily

we .l Zlscrimineted tectuslly and visuslly by tcth esduits end

[/

b~
[

. Id ) . |
iren. névész stres:es t-at tne two ohencrera are

Q

-
e

ccmTlete cerel.lel irn zevelcorert shcwing e sgre
> » ~

14

tne ssame laws,

)

aE

e

#8icde Irom these experiwertel findlings on the ver
SEnsScry arnd sce*tlel eteritutes ss relavted to t~e geretic
Cevelcrment ¢f fcrm there sre s numter ¢l genersl stetements
Bl Eoece nércterticn tnecries from ~eedlirg osychelcglists
which sre relatec tc or decendent upor tre ccncerct of
primitive form percec-ticn,

Acffra (10) writes:

It 1s not the simpiest of geometricsl ferrs,
but those biclogicelly the most importsnt, which
are first evident in !nfsntile percenticn. rrom
her twenty-fifth dey forward, iiss Shinn's ntece
took an interest in human feces, which in rerpr
second quarter-year she was sble to distinguish
88 femilier end unfgmiliar. To tesch tre chila
"simple firures®™ 1s possitle only et a much later
time [twelfth month], (10, ». 289),
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Shinn (33) states:

From the beginning of the twelfth month, she

- {K{ss Shinn's niece) proved able to distingulish with
rilcety small outline forms, as the letters of the
elphadet,--at first cerheds an inch in slze, on blocks
Or cards, but very s-on snywhere that she could fird
them, 1n crdinsary text..... That s child of 22 months
could instartly grasp the distinetion 0f elliose and
circle, while at the same tinme classing long and
short oblongs toget-er without difficulsy, seews to
Teé most noteworthy., THe same zleverness ‘n Zecrmetric
cercecticn wes observable throughout the third year,
<t was merely visual, ncwever, end 3'3 nc+t ‘nalude
any ccmprehension ~f the numerlical relatisrs 1n
geome=rli: fligures {33, on, 172-3).

Fpom these statements 1+t is 2lear that Mliss Shinn clessi®les
geometri: form discrizination as sn cntczenetically late
LIS -
hizher  mental -~rocess,

friite (35) ststes: "Corre:t ~erzestlen cf form
#22-esrs to levelopd relatively lmte" (35, o, 121).

-:irtl (4C) =2a7s: -7 lesling with ch‘ests in everwvdsy

«
TaRT verw

We have referred from ftime tc time to the faccs,
first emphnasized by the Sestslt vevychologlista, thnms
the nerceptisns of young csh'ldren msy d!:fer consider-
ably from those of adults, and mAYy reserctle more

closely those of eniuals, especially of the primates.
farticularly are c~iliren ilkely to rer:zeive the
fleld ss a seriss cof undifferentiated meaningful
wholes. Thus in some ways the configurationsl
tendencles operate more strongly In them than in
adults; chiliren tend to ignore detall, and treir
verceptions sre vsgue, fluld, 1naccurate, sand lisdle
to modification in eccordence w'th sublective
tendencies (11, ». 178).

In describing the development of perception noffka (1Q)

divides the process into two distinct stages:




13

(1) The configuration of things,

(2) The conflguraticn of casusality.

The second stage transcends the first as eoon =28 the
child sees @ thing, cr some one cf its characteristics, as an
effect, end 1s thus led to ask after i1ts csuse (10, o». 3C0-1).

Stern (17) divides the development of rercenticn as
feclleows:

(1) "General conditicn of blerded sersibilicy™ (17, =,
1c2).

(2) "It 1s no longer tndistinct and shsceless live g
vell of mist, tu% rathep centelnes snotse distirguished by a
certain quallty {czlor, roi:ce, rerdress}, bwy certein tcundery
lines, *7 & sudden a-cearence end dlserpeerence.... Vet the
simple existence of such merred spots In *he £eneral sen-
sorlel conditicn do0es not yet mesn sny real Tercecticn....
Graduelly they sssume thus s cteracter conosed to merely sub-
lectlive experlerces, they polnt cutward to thinss--4in shors,
they become perceptions. Cnly this preocess s s very -radual
cne" (17, pr. 103, 106).

(3) ™The singling out of oblects from thelr surroundings
becomes mcre distinct, whilst in the innerpr structure one
feature is more emphesized and others uressentisl pushed
back--in fect, 1t is really indiviiual sctivity In 1ts general
course that first crestes the "form"--"formative" activity
indeea™ (17, p. 106).

With more specific reference tc space as such, Stern
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classifies development in three successive stages,
(1) The development of "own space” perception. Here
the 1individuel body sas a whole--the head at least--1s the

sterting plece,

(2) The development cf “nesr sprce"™ rercention, The

cringcipel crgaric censpitussp
hand and eye, especlslly nari., The senses cf smell and

v'\‘

nearing tave 8 secondary vlace in th's development,

(3) ™e development of "jistant space” percention, Th

"itstant space™ percectlon starts to develcp after the *iprs

“nree mcnths when convergence end s~commodstlon for & dlsta

Herner (2¢) reneatedlv emnresizes *-e ConLrest peswren

- - > - £ - -~ -
~at.re anc crimitive snace rerzen+ttnna, e rcercention ~F

ar.2 lower a—imsels all

0
]
)
P
i
[
t
)
<
®
2
i}
3
.

the young chlll, <h
show the giellttas - ¢ 417 iseness, vecaeness, lescw of

goecific {ntera ani Intrs-releticnshin, wholeness cr
R |

slowly abstrected.
Werner (41) essentislly agrees with Seern (17) in nls
theory of spece onerception. His developmental ceriods are:
(1) Primitive physliognomic and onyslological steage,

(2) Higher level of function, i.e., perceptual inter-

pretation of size, form, d1stence, color, whizh jevelops

to thls Zdeveloprment are xoucth,
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slowly, with {ts peak st 15 years.
(3) "Conceptusl™ stage.
Buhler (12) Aaivides the develooment cf spsce perception
into the following stages:
(1) Mundraum (first three months of 11fe;
(2) Creifrsum (three to six months )
(3) Fernrsum (from stx months cnj
He oolirntes cut that vislicr has little L0 Jo with early ctages
of developmert cf space fdercenticn. Like 813 leadirg
~8ychologlsts, he strerzes the ‘mrertarce cf erxcerimen<sesl
rnowledge ir t-1s fleld. Thus, he writes:
£as ellerharnl Yrferrun,en des tdglicher. Letens
ceht herver, dass des a'nd schen Im erster.
Lebens'ehr gewlssze ~inge er ihrer Zcrmen
wiedererzennt; elne fir dlese frihzels brg,

-
’ntersuchuugsmethcde ater 1.t rnceh nicht susyet
{1 e
\.s‘_’ Te 1541. hd

re

Lewlr 142 stresses the tconleoglicel relet'cns cof ctlects
-i. tirCce Cercepticn snd stetes +hes chen,’e ¢cf letgll w122
alter rercectiocn of the whcle.

clrelt {(T), while accerently somewhet surorised st

the verlcus discrimine*ticn verfcrrsnces (size, J{orm, trans-

Fesiticr, etc.) In his two-year cla sul'ects, nevertreless

¢

"Sesarmticntur” of these nercevtions. "Zile

stresses the
Lominenz der ubergreifereden Sanrhelter 1st im s-rundung des
prizitivenr leelenlebens."

Wheeler end Perkins (43) describe *he develorment cf space

percevtion es follows: First, the infent's swareress of

a b


lmrortar.ee
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spsce 1s general and undifferentiated, having tc do merely
with 1ts extendedne:zs or expansiveness, At the cutset it

is & srace-frare, having no up cr down, nc right cr lerft,

no bresdt~ versus depth. cblects within the fleli have ne
recognized positicn, tnowledge of right ani left, up and
down, here and there, srecific size, forr and lcczaticrn c?
cbjects, dlistance of ctlects fro= the chilild, and the mcvexents
cf ctlects, all come abcut Sy exparelcn anl iriividuaticn oro=-
cesees golng on within this scace-‘rame, Te <nly way soace
relaticns cen be learrel ‘s by proceeding freo- *he wrcle tc

its parts {42, po 1432,

]

rirelly, the fundemeénts. !zm-crtance ¢ tne cntoverne+!:
arorcach to the besizs rrotlems of srpce rer-etticn 's

11lustreted by Gcttscralit's {44, stetezent, thg* t-e

trotlem cf srimiftive s-goe vercecticn !s %te ro::z

¢f the chilld,

in view cf trecse statererts enc t-e exterimertal findings
reviewed earller, there seem to exist a*t legst three cone
llicting views with regard to genetic factes and theor'es
£ the factor of forrm dlscriminatior in visusl =apace
perception.

(1) Are the f!ner capscities in form dlscrizinstio-,

l1.e., specific geometric detall as oppcsed to "mass®

it
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differences, present at very early sge levels? Or are they,
88 30 frequently labelled, an "aiva-~ed" form of mental
actlvity which emerges "relatively late® fro- o more prizitive,
"d1ffuse® state? What is the besring of suc~ date cn the
nativistic and emoirical concepts of space -erczention?

{2) Eow minu+e may these cblective differences {sensory
cuies) be? <Cr conversely how easily Tav thevy he ~hesiped by

L}

level cof oercertiorn, "vesue, fl:13, 1rascurace

and lletle to moZifice+icr in ezccrimance wit- sittezrive
tenderncles™ (11, p. 172)7 W-at ts s-a reretls eviienze for

tne "Law of Fréaz-ans" as stmsce; by Yertnelmer . 20Q), r~fig
{1C), #er-er (2¢), etc.c”

{3} is the rat:re -= e Infent's 3lgzrlxztrest-op -9

LR I - " - 2 - .y - " b
Sailizlently “versie, 21Pf.se a1 mcem ¥eLeous”T to De essily
e - . ~7 3 1 Meni v m Lt m
8.1=2%=i by chenses 'n sian cedlaterel Ttocoolico,-tagl,
. - - .o 0 ~p -~ P ST [N -e . regt et o~
£0CLren lxe.” Brece gtirttices gg cr.entstion, rosteliorn

size, number, sequerte, etz ,”?
To summar!ze t~e crobtles~ !r mrore ysenerel form:

(1) iIs renetic fornm discriminaticn a nri-itive, {nns-e,
lzmedlate and relstively “g-solute™ trrcess determined
Prizarily by dirfere-ses ol cue in the genscry image
(stresaing sensorry maturation end topologlical organtzation)?

(2) Is tt a "derived" ang therefcre deleved orccess
depeniert primarily on tne maturation of a "g" factor cr

8some analogous canas1tvy of percelving the functioral
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relstionships of contours (stresslng centrel processes)”

(Z) Has 1t ‘n esriler Steges essentlally the qualitative

(0%

L

*Y

snd qusntitstive ceretin ferences so widely ascrited to
it in Psycholeogicel thecries of s8pace cCerception?

T™he opresent investigation s arn attempt tc contridute
tcweri s solution of these confilcting views by systerstic

and {intensive exoerimentution at esrly humgr aze levels,

W
~
'
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the sclloterel frsstors o fesience, rogtiefan ‘rienfnrcion,
- " . L . - ’ ~ oY .
namler, sire, svncnesis "rgs.ing /omnl Tanctlsnal relatt-ons=in

s ol Ladk ] : 4 L4 *
V2 stuldy %the erficecvy of so.n~e 2.aZriminesion as g
4 L - YA - - - - L 4 =
Ci2 lr <re ver!cus ohaces .7 *re ~eAarnin, o°rocess, wis- snezial
-~ - ! PSS 1 4 - LA - i
Te€.ererce to gl-rle revle Zopmper D, Telention ond resall,
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3¢ urygertlv s recced by contemoorary theories cf "i:tesrative®
cr "whole™ hersvior Eﬁottschaldt {44), Werner (26), neffke
(10), etc.].

(4) To tra-e, ty contlnucus longtituitnel experiuentstion,

88 cpoosed to the sampling method, the Iiner ohases af
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chrcnological msturation as related to the fcregoing

processes,

i
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b. A regular hcsnital e¢ridb, cn cne end of the relling
of which was placed s Eray cdlong btosrl, -3 om. ty 5C.7 em.

b7 2 c¢m. in Silzension. irty-five and seven ten*ns centi-

Ly

reters {rox the Ieft erd the rlght slijes cf t~e tcari, snd

ncles, 1.€ cxz. {n dlsreter arn2 152.2 zm. frem eps= cermer.

™e ocsltlon 0f the -wo Sirculmr ncoles 1s iescrthed wie
refer~nte ‘c *ne “Citelon -f sra sutfecs,;  Llrecely terest-
“rese rncleg were twe ~ergl 2vices Tw mecrs o0 wmtae ey
ctirmilce Tlcoke 20012 re cestereld tT cre Yioeri me wtll. e
5ut'e:t‘ws' gect el lmrallgrel - in “rees - e Toerlowtew

T T Lok wler s hmie syt MR SV R TR, TESwEnr whga
Inlens ers sre sete To TL7I8l ®RS & reewg ot t - xire
L2r-mo v lor wva: cLsrersed Ircr sea eo- Telles 1 tre exrerto
TEnTEL ZTatYcle ZWwoveer g Sofnoerticileces lever o'z sareen
L ied D& LWUN, FEC, £ £ opun oae elfugtel e €111, =i

S verlr,y or onoovert: ToooLtinull o mrerdln. tr o tie mesoire

I "re exrerirmencal srtel | ce. slyure 1oonotegpe 11,

z. foseples of pelmetrls fope Floares, Tezilvnlert

8res or railus, corngtostn-. o9 tircles, ovels, Sooavle >irxles,
sSuerer, Itlemeris, tri-ngles, erg Srirees. f11 thecze blrosve

Were yilven several acets of Yrisnt vellcw ererel ra'ne with g
Elossy finfish. ™e forms rerresentec sreduel *u% revertreless
defirite irncreases in "difference" c< cptlcal {mage, !.e., de-

E€ree snd number of "angle" cues {see Figure 2 cn vege 23), 211

r3
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bloci¥s were kept continuously sterilized “y meens of

C.1 % Hgelo. As 8 means or reinforcing the man’pulstive
ctlvation by additional gustatory motivatlion, zhe rlocks
vere immersed in & stronyg saccharine sclutlion eni irted

cefore each experimentel sitting,.

|

d. A tize re-crding adzaratus, consisting prinzlpsll~

[
)]

2l -wo el-ctrizslly operste: oens., nie f %nese vens wes

atrac~ed to an electr': metronome which Teet everv »wplia

L4 . 3 [ ] - A
STSo watcr was simultanecusly iseld wo 40 ible ~-a- sl
4 3 .- bl - ~ -
“ilxe reccrds see slgure 1 ocn -ege 1),
scae acthod o Frogeiire

tre = T ct was Jlve m very h roagon rceilatr!: examinsticn
Y7y 8 mexher cf tne -niversity ‘iceplial starfr, ™Mer. ne wg:z gluen
8 “ecell (30, *ect, AL h wss repeatel ¢ver:y mointh <naregrtep

in crier t2 ~Ttaln a £enersl clcture . f the g *rest's levelopxent,

toth mertal and phvsicei. S~entfta g 2lcecccnomt

[}

g2 Jenersal
tereditary backgrcund were as cereiully ascertainel as
possible, through home visits and crse ~istory recor:s,

b. Lxperimental Pr celure

The subtect was seated Iin the experimental cri> {n front

of the experimental boari descrinred abeve. After an adequate
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period of general #depteticn, ususlily unexcectedly brlef,

& sigral wes glven -y the exrerirenter, wnereurcr tre

or

gssslstent sterted t-e tirme reccrdiryg ecrearasus anc swurg

[

»>

tac: the screer a* t-e sare time, +*~.s exprcs £C the sut'ect

™

two tright vellow tlccks, e c'rsle erd = crcee., (see Flyure 3

on teage 26). A- the *ime c: tre oresze-toticrn, totn “lcel

ernte)l teosra. e 2'rcle

3
O
.{‘1

were in ncs'tlic n the exrert

(a4
-

J] was rnct fastered - s-e *ceri, wnlle

m

(pcs'tive gtimuly
the crcss (negetive s+imulus) Wes; tnercicre, tne s:t ‘ec-

wes nefle e ~irbk o in ere IECtEr, Wrerers *tee roprmemn wouils

- -~ A H S -
T.€.L %c nils .rest oerd weoulsz Tes*te sweet 15 nur frnsc ntg
. LA - - -

TOLATL. carel il gLelltEtlve ard quer**<asive re-cris wer
i .. ) R ) . - i .
ret 2o cernty VIisLiel reser: se_ectior f.e ree Bl

. c » - - LY 5 - e

rers:-e2 fcr}, regc+tcn vire, "erdedness, tyre g-i Tlrecricn
_— - . - L4 » .
TTEIT, eliervive or Pdvnerico™ rerpvicy o tre subferxy

8@ Cre-rrrerngyed rernicrm corier sc th8t tne suttlert =t _ -t nc

m
-
*
b~
[}
ot
o
...J
[ 2N
"
(9]
5]
[p]
§1
t
s}
»
y
4
Y
-~
3 ]
'.
3
124
.Y

et £ cue from tre U
dlescririneticon. vsre was slsc *nler tC see trat tnere was

ne Zi:ference ir. t'pe retwseen the tpr'els 'r “ich the sertes
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called for a chenge in the position of tre stimull and the
triels In which the stimulil remsined in the same rosition.
Nine correct cholices cut of ten successive trisls were
srvitrar!ly set up as the stsrderd for verfect discriminetion
perfcrrience,

~Jue to trhe very yourg age levels of tre subfects, rno
attem”t was xade tc limit the nurter of rris
durlrg each sitting., ™e infant was sllcwed to continue in
nls exverimert o8
Tr.usnt te tre lstoret ry st reguler tleweekly in%ervsels,

L omeet

[
Y
"d
ot
3
D)
("
(3 4
»
1
¥
b
"1
87

we: re. laceld by a *rilangle arl - ¢ excerir-ent recesteld, Thtg

cor.lltion we: reversed s. toegt n'w t-e o
85 the regative stimulus sni esch of *re cener fcrme 'n surn

becrme &8 ~os'*ive stimulus., Th's was dore to s*udw tre

o

"y

csslitle tires (I fphibttlicr end tre sut lect's ebilllity to
reccenzition a havt!le firmly ectebllsred Lorough numerous

repetiticons In s carefully contrclled envircrnnert.

I¥v. Subtects

rourteen sublects, ranging in age from aix to twelve



months particiosteld in th's Preliminary st:iy w-'ch lssted
seven moniis. All were normal infants ot~ physically snd
mentslly. (2 the total 14 suble>ts only Tour concluled =he
entire experiment; therefore, +-ose data only are !nclidel

hare,

V. Fesults

Altogether, 2,545 “rials we-a carrield -:% by those
1

are presented ~ere, undier :-e fellcwing -eailngs: 2, Nizber
*7 Trlals, 2 rercentare -f Siccess, I, HReaztlon Tixe,

4) <.ral 3ehavior, 3, vocailzatlizn, and &, Affesc'-e
lcnrozitant. The re:xeris tnalade three mere -egifn:s, tee.,

-n all of the tghrles fresenting lats cn “-e iearnling
of form z5mbinetions by the preliminary cases, Form 1
versus cross, Form 2%c’rcle versus triangle, Form 3S:ircle
versus jlenmond, Form 43:ir-~le versus sS3uare, rorm 53¢circle
versaus iocuble circle and Form S53:ircle versus ovali, in the

same tables t-e ages of the sublfects are expressei in ter-s

28
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of weeks and deys. Thus, 28:2 mesrs 23 weexs and 2 days.

e. HNumber cof Triasls

Figure 4 (see -age 30) shows tna while the totel number
of triels required by esch subtect in the leernirg of the
entire exreriment do not 4!ffer Ter-edly from= cne ancther,
the relastive -~regcorticns of tre ruxters cf trials spent in
zastering ferles I and Ser’e: II revesl two Sistinct tyoes;
rerely, ‘ases flpha eri lelts fcund Cerles II esster trar

Serles I, whereas t-e reverse scemel tc te true w'lt- 2pses

" = [ ~ i o -~ =~
-at.es 1 and I (tee rases 32 arnz X2 skcow c.early the
ar-el inilvizi.al 3iffcre:ces tr *ra sTLll1Cr ¢2 ~perter esch

Crf <re twelve ZiTerert stizulus sit.ssicne,
T. iercerntecse o°f fi.ssesy
Zercentese cf s:ccess 's ctelnel Ty 2ividing s-e
TAZTIer cl ocIirrect trisls °y the totel S.o.zer cf
crisls,

Teables 3 end 4 (see cefes 34 and I5) snow twe ‘mocrtant
peints: (1) wis~ two excerticrs eall zhe s-cres are s-cve
chance (l.e., 50%); (2) iritvii,e: differences sre
cernspicucus ever th Ugh not 80 merked ss 'n Tarles I

end 2 {see psges 32 and 32).
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c. Heacticn Time

Averege resction time per triel i1s obteined by

dividing total reaction time by total number of

trisls.

Figure S (see page 37 shows the wide individuel dif-
ferences in the amount cf time required by each sublect to
master the entire exveriment. “owever, there s a similerity
betweer Cssec bete anc Gemra cr -he cne nand, snd Zeses Alohs

-

er.d Zelte on the cther, in %he r=alstive Srcoerticr.e of time

I. These sim!isgrt-

(R ]

socent in the leerring of Serles [ ard

[

tles imrly the*t ree~%icn time s ocsitively correlsteld withr
tre number cf triels as relsted to Series I ar.d Ceriles II.

Tetles S5, €, 7, and £ (cee vaces IE5, 22, 4C, snd 41,
lixe Tsbles 1 snd 2 (see paces 21 end 3Z), show the wice
irdivicduel cifferences in tre length cf time requirei <-r
the lesrning cf the 12 different stirulus netreprrs.

d. “ral cehavicr

£y orel behavior s mesnt all tre actlvitlies, exclus've
of vccalizaticn, of the moush wi+h reflerence <: +re
stimulus blocks. The significence of crel) reravicr

1s widely emohes!zed by genetic csychclogists cn the
basls of three zerersl hyocthesges:

1. Etern (17, kévész (36), ani ctr-ers inzlude 't as

8 ceretlically elerentsry form of tactuval manipuleticon
in w#which the sensitive *tactusl reactions cf the 1ios

end mouth st first combine wlith, ard ere cnly very
gredually superseded by, those of the hands srnd fingers.
This universally long -erled of "mouthling" cblects in
infency is thus interpreted ss a for:n of tectusl snace
experlence rather then purely gustatory cr a "sensltlive
zone" sstisfsction (in the Freudlian sense;.

2. Orel sctivity 1= also widely regercded as a dieg-
nogtic overflow ohase of hehsvior of two tyces, (a) chronic
nervousness of a general constituticnal type,
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(b, nervcusness n-rmally orodu-~eqld by and
proprrtion te the d'f:i’culties with
tasx, especlally where f'ne ilc-pim
tax percectuel egulrmert,

2 =t 1s also widely regsrded ass heln
evidence o the = gss-entivisy ra~terr
tenavicr ~hsrectertstla o~ ear.v 'nisn

noerrmal

ng universgl
~
sy [-rvin »463.

sigure 7 . sec cege 42 sn-owe: ‘1. the very ;reas in-

o
.~
-
i
b ]
b
(99
P-
o]
e
a
3
(4]
¥
®
[
r-
3
% 4
VY
4 4]
)]
<]
0
|
e
ot
)
)
-3
m
[}
»
3
(a4
«
=3
+
o
{
)
¥
o]
o

-

gIrre:s ~CcrZence

D

morng the presules o Sertles . as e;elirat

tne wlie scgrteer cf %ne data in leples 1.

e. cCr6_YTavion
. . - -
< P * - © v - I
FE oWl S LELEYGL TToe - ITol activisty J's iseed
R | - -~ . *
EAriler, =7 vrre_fletton 1o Yiw. gtes 7' dely
oL ~ o ope 3 - ~ 5 P Y - - - .
régaried ty seret! - trrcacls fore g e imrcrters
B -y~ -t -~ - - - - . .
~-BSMOSTLT Z.uUe tT “e Wl r ~recesfccs.  :ow
R , o .- . _ - N ,
oTee ety <€8€_L al, gl ouhlir 10 tr o loie e
1 ] - -
2f en ‘Ytem In =rmelr evelrormareg: Terts,  lmter:s 47
2 R
L] . L 4 . Y
o e, s - L] .
#c) meses Le cre o~ omiwm g0 Tieerle Inos elvotp s
Sttt arns - § & -ter B o (B Rk LS
- -~ M. o P - - v 2 v . A s ~..8"7% resa: - e
- - P L AN BN . S ;T T . - - =
- * eI ln el €. ermernny T L, Tes o ogetLL
LR e oy ¥ . L4 t - . -
CaT o en TEZET LIS Ln ose m sre LIt gt e el
LIPS Tt - - .. s 3 | . -
- - r.minn - ' "13 S“I"v""f"f €,Trea v - & e+
. . ,
. >- [ - N -
AMEET BN IMITrYent cloae - L N ol g NS oF 5 TLrf Tter
- - L T Y
L sl o,
S e L . . 3
P AR 4 = bl it “ £ * o~ v R w' .- e . P I IR SN
1.‘.‘. Lwrtec .o~y - et - 3 v Y - IR SR L VR B - e
’ T &< - ~ % £ L8, : PR q.;l. LTV e
e e I - - -
e menmter: of <. sloear sreliminery Ircun 'noeme mape
A - -t oo . ’ K
centeage - : T-ALE oA Ilch o vorgllrest - sourred., -t
TS hols -
h A [ 44 7R >~ - -~ H - 0 b
surther revesls & [en-rel *r.rn. c-wapl nIre vocelltation

in Sertes (i gs -com ar d %¢c Lertes .. Yewever, o more
detalleld cnglwgts ne the data for escn ‘crr s-cows thetr tha
amount ¢f vcaallzeticon crserveld le o+ correlatel elt-ep

Po2ltively or regativels w’

}oe
(24
. 3
]
o3

q
(7]
i)
9]
]
]
e

¥
(2%
8]
H

‘)
]
(8 4
[ 4
o
"3
R
[ ad
3



SNV URTY
NN
NN
Loy 8 Y
,» ‘-.‘ *\‘ \ i
' o N .\1 \
NS
oo N \
NS "\\
U N N

R
OUSOLY

“.“\' " Y\\ﬁ -
R ~ A \\ 4

\-u_\‘ s \ -

NN
DR




= : ¢ 7
- »
L LA - (" {;” * ‘_’— \x' l
- - g
. Y e el ] r. 7 (;," w O
- » “.; 4 —
[ N Y & N 14 e id
7
rd

Seres f _

Seres o LTS

2887-"%

T g gt v g g Y

Case B CaseY Cuse B



45

either series.

f. Affective Concomitsnt

The term “affective concoritant® seerms self-

explenstory both 1in mesning snd importence.

SOor convenience, dsta sre quantitetively classi!-

fied in five orders of decreesing plemsantness.

Flgures 9 end 10 (see Deges 4€ and 47) shcw the
strikicg resemblisnce among the sutjecte in the rela‘tive ex-.
rressicn of affective concemitent. In decressing frequency
cccur plessant, undleesent, very pleesant, neutrsl, and very
unpieassant resconses.

Further anelysis shcws ths- there s rno consistent
rceltive correleticr petweer iifferert esvects cof affective
concormltant and toctel number c¢f tpiale regulred, percentage
cf success cbteired, cr to+tel amcunt cf resctlicn time spernt

in the leerning cf any speclflc ferm cor sertes.

YI. Tentstive ccr.clualons

rom the etove results cf the orelimirsry exocerimert
the fcllowirg tentetive c¢ircluslcns have teen reached:

&. All eva'laedle ev'Gernce seems to irdicete the* the
Lumsr infent s stle to 3dlscriminsce tetweer simole geome+tric
{orme r- - i~ter than twenty-nine weevs anz twe deve, the
zinims) age for the rreliminery group.

b. At this age level tre humanr infent 1s glso caepabtle
°f using forr discrimination ®s # leerning cue ir a "rigiq"

experimentsl situation involving & defirite positive chcice
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of one block ss against any other.

¢. Sudden reversal of experimental conditicn in

Series

il causes both temporesry inhititicn, or confuslon in errrcech-

snj-cholce bekavicr, and temporary change in affective con-

comitent on the pert of the sau :biect. Zowever, sush disturbanrce

very socn subtsides, and the infar+t trher shows very definice

signs of ~ls adsptive atility toc reccnittlon the

deezly-
ccted hetlt cof chclce and avoldjance
c. indiviiuel jlffererces gre zarzed, toth In *re {n-
farts' abllley o use fore discrimiretion ss a iesrning cue
r tne selective resp

cncse 1c 2iliferent georetr!iz Tefterrs
erd Iin the sveed end effectiveness witr whick ¢

e glver. estahllicred h

m
82
[y

£

T ] 8 &S
e, individugl 2tfferern

(9]

es Irn a8l) +hne "Somgm—taM

¢f dlscrimiresicr egni leerring osrezesses sre rer<ed

ceners., all su>‘lects show a gurcrising c“lasticisy 1n aja-te-

ticrn *c tre tedicus demards cf tne experirert.

Vlewed s & whcle, these "lengitudinel” zata seer tc

indicete the velue cf the eéxcerimert as & new genetic contr'-

buticn te (1) the prctlems of human space rercepticn, {(2) the

neture of » n learning, snd (2) the validity of a rigic

experimentsgl technique at the infency age levels.
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4. The time recording appsratus (see A,II, d

on page 24).
b. kethod of rrccedure

i. rrelixminary rrocedure

redietric examinaticns, Gesell (45) tests, cese
nistories, etc. (for descrlption see A, III,s on rage

24,

2. Experimertal rrccedure

Thle pert cf the erxperiment ccnslsted -2 flve serles.
Series I (" orward Learn‘ng") was the sare ss tre ccrrecspending
series in the prelim!lrary study {(see pages 24-2
exceptions:

'8) Zach sublect was brougnt to the laboratcry three
tires a weer at rey.ler intervels, “rsteel cf twice a weey.

b, Ffs e wez cl exredlting rmcre intre-serles var'eticrs
the lergtn of tre series was shcrtened 5y cmi%ting the double-

g o5

t -
T.TCLi€

]

nd dlemornd. Thus only four form ccmbirations were

left to e learred. Mese were:

Form 1 Clrcle versus Crcss
rerm 2 “irecle versus Trlangle
rorm 3 Clrcle versus Square
Form 4 -ircle versus Cval

(e) Elght, Instead cf nine, corrcct chcices cut of ten
Successlive trials were se* uD ms the stendard for rerfect
discrimination performance.

In the 1light of the preliminary study Series I seemed a
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offset partlially s disproporticnate incresse in the difficulty
of the discrimination brought about by t-e sritametical incresse
in the number of the blocis simultesnecusly oresented.

Thle serles was to determine whether or rot increase in
the number cf stimul!l {(i.e., comrlexitv cf t-e total visual

pattern, or "flel: orgrerizstion™) renderes the tasy of

discriniration mcore di:flcult for tre cnila

-e
Q

r, in terms
cf Sestalt trecry, whether tn's new rattern, altered 'n
"romplexquallteten™ and Ganzqualitater™ a:d, t-erefcre. in
2 b4
“Sesteltguelitater.,™ will sly,n’ilcervls glter the dlscrinxlina-
tlon reectlon sni, there:-re, the lesarc'r, -F *-e infern+s. In
i 14

Ry -

sll these last three cer'e: a *rtal revtapg o what t-a

»
} )
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't
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3+
{99
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Iy}
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s
m
™
ot
1
a
[ ]
b
L
"3
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i
1)
v
cr

“
- : L ™ . e ey - A @i - @ A -
croper, Mils was 2core 0ot onlv ts 3-egr tmae cermenencr :f

- - — ’ - IS L] o -

“ me-e certeln tiet in case 2f e ~ure, Lt wss not Gue ¢

. - - - - ~ - ~ ~ - \

“nE L8Ct Snet ne mAd forgotten nls trtotnal -eerming, bt
- - ¥ - * - S v A -~

ratmer trat he - al bLeen relylng tecvily cn some nertltaslar

spatisl zue or corbinatlicn -~°f sies,

saze as In t-e orevio:s serles exce-t '=n rne resgecs

11n all the review experiments {(known as Serles II t¢mndari,
Serles 11l Standard, and Series IV Stenderd) the critericon

for perfect dtseriminstion performance was elthier four correst
cholces cut of five successive triels--if the sublect fule
f1lled the requirement during the first five trisls--or

°lght out of ten. This mlternative was intrciuced to shorten
the review secticons of thne experiment,
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the preceding experimentsl condition was rever:zed so that
row trhe circle became t-e regstive stimulus srd esc- of *he
cther forms 8 positive stimulus, T™:is was done to study

(1) the qualitative snd quentitetive aspects of read ustment,
inhitition, etc., &s ccncelved by the -onditioned reflex

Schcol; end (2) te find eviience for cr agsirst "abstrection®

(3]

st thls age level 1n the sensge of "insight,™ into the trasnsfer

(€]

£l

O

ol fun nel relstlcrnship between twc gecmetric forms.

£s soon as tne sutlect ned lesrrned siven forx coamtirg-
ticn In Serles V, the ocslitive s=ttmulus {crcss triernzle,
sguere, or cvsl) was t.rned 8 certe'rn nusmrter of dlesrees to
the right icrees end squsre 459; ovel, 90°; snd triecgle,
180%). This secticn of the exneriment, ¥ncwn ss Serles V

KcdlZled, wes lesisned tc determire whetrer cr not cngnge

in the soetiel crlerntesticn cof tre ocositive form {of, Sertes

T Y - = 3 R - 3 3 - -~y -

-+ T2 re,se E2) would slifect the d'scrimineticn rerforcarce
- X

c. the s.nlect. (ninlcn cf thile ferter s sbout ecusllvy

eduite in percelving Sorr ver se as an "sbsclute," and those
who assert that becsuse cf the "diffise wrolerness®™ of eerly
8pstisl experience even s silynt chenge in crlertaticon will
confuse cr inhitit correct dlscrimire+tion.

™ie secticn of the experiment had, a&s critericn fer
8uccess, elther four correct chclces out of f've successive
trials--1f the sub'ect fulfllled the requirenert durling the

first five trisls--or eight cut of ten. This slternetive wass
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introduced to prevent the unnecesssry prolongation of
Series V for those subjlects who gave convinecling prcof of
being unaffected by the chenge in the spatiasl orlentation
cf the dositive stimulus. (ror surmery see Figure 12 on
page 56.)

ce Sublects

Cver fifty Iinfants, ranging in sge from s'x to twelve
months, selected at randoem from hizh, med am ani low
gocslo-ecconomls stetus, and {ncladinys tct2 the w-ite snd
negro races, oartizineted {n tne mealn s+tily, which lassted
feurteen months., ‘nfortunstely, for reamsons of 1llness,
change <f recsijence, ets,, cnl: trentresix ‘nfents gave
quantitatively comrlete {(‘.e,, lon-tc:dlnal) deta, Wisn

the excentlion ~f Usse -, who wes, es s-own bty a seguence of

(4}

{45) tests, Zefinlt=ly !mma*ure brs» aastirally and

bt

Gesel
wenlipaliatively, o1l te syb'ects were norrsl ~r sioernormal
chilliren, bota {n thelr xental ani cthwstzal develorment.

-ese - wns comtinued inn o rier &~ su;res* s 1ok s

ec2!fiz bvehnvior

p
[\
"y

deviations as mi =t later bde used 1in setzings u1n a simllar
eéxperiment for immature and retaried infants.

For the purpose of comparing tne relative iifficulty
of the four 3¢tferent stimulus patterrns in esch serites from
the stsndpoint cof form ilscriminetion, the taenty-six
Subjects were evenly divided into two sub-groups. Sub=gzroup I
lesrned to discriminate forms in sn ascending order of

Aifficulty; 1.e., from the most dlesimiler 1n geometric




®|Diuy
susserIng
Ol 40 4n0
420403 9
| a0 sjo14 1
SMIBEDING
G o 4n0
1P0us0) ¢
YN N0 204
._co...c,
MRS TNING .
01 40 4m0
00) 9
LT

-.8.3_
'CWE
.28 o4

-ING O} o

fook

Voo Bg®lig Al

9_35;2:@ S_bm

r_:.._ L):.rt:.l ()] 49 4 s
NP BAGL2INC () Yo D )284
SO s @ e (5t o .ﬁxuays.

AR RLEE Y . ‘ ﬁ;h@

o LIV g Vi@ WY
e ®CY oy 0 LY

00 1D »ey

X INe + o [0y
® . mn mc:towq sora) . o Zq

o A .ZNYc;ﬁcc M..““”.H ®e @V

o vG/ e e We
o 8l wiree @l @ mm
o+ AT wel
SEl) U v ey

o 0 *Auuuaa::asjv

§ 40 410

9100y p + ¢ Z_
G |1t a0y ’ o m_
Wid}jod N Jaquny uIa}ieg oy

VoSN
CNINUIC ULIO)

u).mD.._UZ.

v

NV 1d

e W)
409 9 LW
0wy Z(E

Jaquiny

ul
UnOULuC—

Al

K F4la

&co:u

i

LBE:Z

CHIOC

"oy
2AR¥9IINC
0l jo 4nO
4284400 g
W 1D Xy
(¥ .ﬂiaou
e Oldo
N0 §284400
9 % $jomy
BAIS882ONG
£ P "0
a0y
ciio xy

I_..LL.
.).“.UOJ
Ol o 4ro

$I8a0) g

U3y

Vel
®eo nq
4 Ozn., uoyo
| e CC .o
A o7 Mk
ve m,ma?su
Xe
03 I

...v‘

. nmc.&o@n_
40..mE§£.
EX _. |

Eutaozéez

S_BE:@EE SOILIC

- b e b

A-I S31¥3¢ YOI




S7

contour, as circle versus cross, to the most similer, as
circle versus oval. Sub-group II learred in s descending,
or cpposite, order of difficuley,

Ten infents in Sub-group i ernd elght in fub-group II
comd.eted the entire study. These are referred to ss th
feguler Exnerirernterl lgszes. The rest cf t-e twentv-six sub-

five in Subegrcup Ii--

o~
]
[¢]
r
(J
]
1
*
¥y
e |
»
o
o
3
rn
be
(23
]
¥,
-y
(o]
o
8]
(23]
e -]
(9%

learrned only cert=ir ~corticrs of t~e erxcerimert. ™ev are

celied tne Irreg.ler hxuverimertel Csses.

2. res:its

fltoretrer 14,052 trtsls were cerried cut wlitsn tre twen
six seguler enl irrcgulsr Lxoeri-ental Ceses. These Zgta we
ane_yvr=d, Tot- Jieiltetively ord Jrentitesivelvy, S'rs+ cn
the rrstle of ez levesent, <mer n t-e teele cf Cevelcument.
-€ lIirmer erglvsls wrg ort-er ilv' o ea inTc oslx subtnesilngs
i1 surter of Trilals, %) rercerta, e [0 l.icceso, (X)) nesntic
Tire, 4, Lrsl cenevicop, 3 vocallzaslicn, anz € J:fesstve
-erxcumlitent see rrelintre volitaiv,. ™ s-téer Aana.vs's
Slrglsted ~f: by mrher ol osorn Jeombiretlons, (2 Limber
¢d Triels, (7 Percentese cf ~urcess, .4, hescttcr Tixe,

comitent, (&) Visual regerd, and ($) Mantpulaticn.

3

e casis of ‘chlevement

-~

l. Analysis or &

8) lumter cf Trisls

V-

-

e

- S .
rigure 12* (gee page £r) s-ows erephicelly the verw marked

1Case F learred Sertes 1, Form 1 techniczelly in 228 trials,

§ Wet the stendard for cerfect d'scriminaticon perfermarce cn the

l.e.,

3228th triasl, dowever, -1g totel behcvicrasl cattern during the
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individjuel differences amony the members cf the same grcuon
{n thelr ebill1lty to lesrn Serles I - V, as ageinst the
relatively small diiferernces in the sare abllitwv betwseen
Sub-grcuns | end .I es & whcle. Trelr atliitv 1s meas:ured
oy the 21Tferernces In s'ze retyeen the (1, everases, (2)
zei'ans, eni (3) mean Jevisticns o tre respeztive ,roups.

W.en tnue ssme iets were analvzea 1rn terns c¢f t-e total

{s) €e2” series and 2 €ex. lcorm, the same terienay st-od
AR
cut cleerly. This 1s snown 'n Teles =, 17, 8ni 11  see
cuges 20, 61, and tess of Z'l:.erteticon).
:lpures 14 and 1lf ise2 reces {0 enz 530 show trnas:
1) Laresrcuc 1D learrnei Lartes [ tm s~-"rezls~l Tewerp
trisls Tnmer O lTerro . T¥eVenr, Terelnl examincelon 27 e-pg
grires ftaelnel by eecn In:ilviivel g:i-'ear in the +w rz:ins
Lnote Zearnlng 0L eedn o rorm o sonstle et sarles . o ses To-le
-+, LR i 3'szertstion) revealil tne fezxtz seme- the S-cgl
anters o0 sriels rezilirel oy lcses r ommd resnectively
sroctnote contlinued frox o2apge 57)
- - kY
<85t ten trlels wes suzt thet tie exverfirenter was 'n 3cunt os
tC the rellebllity of <=ne sacre; trhereore, five mcre tr'lels
vere slven as e c-ecx, and the nercentsse oI s .ccess chtelined
diring tnese triels was sixtyv, tw#enty Telow thre criterion fer
. h] -

suctessiul learning. A= a ccnseguience, %the same exveriment
¥8s centinued un%ll the s .v%est mag cerrled out gltoseter

~ e - ¢ - . . - R

320 triels on Lerles <, rorm 1, before he ,ave conviacing orocf
of heving mastered the furm, Lin the gusntitatlve analys.s of
* e . . - . . - -~ .

“ié resu.ts, In order tc render the sccres frer lase * in the

ferm {n question technicelly comparable to those from other
cases, they were presented bo*: witnh and without thne inclusion
Cf tne nlnety-two extra triasls (320 - 208 e 92). This was
done in this fizure as well as in the ctner f1-ures and tables
In which Cgpse ¥'s deta on terles i, rcrm 1 were 1included.

Y
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of Subegroup I in the learning of Form 1 ere unusually large

end deviete very significently from the norm for the group.

Since no suchk deviations apresr in the scores of the two

sublects fcr any other form, 1t seems highly oprobable tret

the abnormally high scores in this cese sre due to scre

cther ressons, such as unusually slcw Initial adfustment to

the generel experimentsl situaticn, than traet directly czonnezteg

witr the fcrm dlscrimineticon ponrgd learning arililey o <«re s:t ‘ects,

.onsequently 1t seers Justifled, 1in comrsrinrg vericus tyces cf

result: of the two sub=grouns, tc excl.iie t-e scores cf lsses

r snd J fro:o tne meers of tub=rroup i, Wher th's wee i-re in

tre c“resert csse, t-e scrres fop tme tvC sutegrouns were rncot

ier spert. In rlrsire 14 (tee nore £2) tre il:fererce s &.¢

trials rewer witn Sub-grcus 1l; 'n slyire 15 (see neje 63)

tre Ilfferenze 's onlv 1,05 trisls fewer witr Syberprcun L.
</ in ferles IIg, 1iI5, and IVS (the tnree review ex-

cerirerts in w12k Sfer'es I was relesrred) cub-srourn

8mcwel cr-rgisternt susericrity ocyver Subeprrcur II. [t ta glse

Irterestirn: tc rncte here trpt <he dlscrevency betweer. the

twe soherprourng tn the numter cof *r‘eals regulred ¢ learn a

Elven sertes jecreaces concisrtently ir st-~e as one =ces

from Serles 1IS *o I1I:IS erd tren to IVE,
3) In terles iik, iil¥, and IVE (" her,e 1n Scatial

Crlentetior of Nesatlve Stimull," "Change tn rels*ive S1ze"
" .
and “incresse in Nymrer") Sub-groupr I agsin showed suveriority

over Subtegroupr 1I. Furthermore, the a!fference between the



two sub-groups again diminishes cona!stently (from 1C.6 to

3.8 trials for the Regular Experimental Grouap and from 13.0

to 3.9 trials for the Combined kegzular end Irregular Experimental
groups) as one goes from IIM to IIIX ard then to IVM. This
implies tnet in splte of the exaztly onncalte order of presenting
the gecmetri: combinaticns, some ccrmuon gerera. factor in the
experience begins tc operete very early ani very permanently,

At the same time, however, these rejuced group differences

remais internslly ccnsistent encugh to fndlzate that the

speciflc Jacter, crier of oresentati-r (seguernce) dces
4 » P ’

affect the sccores in d!ls:criminaticn perfcrmarce.

4) Serles VS {Bazrxwari Lear-:ng% ts a ver

]
(¥}
(&)
o}
¢ ]
l|)
P~
%]
fee
)
[
ts

relatisnsalc, as sush, seem=s much mere arftlssl shgn snany

of orlentatizn, ss sucn,
£) Turning now from disstmilarities to similaric'es

between the curves for the two groups, 1t is signiriszant

tiat tney both start very hilgh (164.5 trials for Sut=group

I and 130.5 trlals fer Sub-group II of the regular Exverimental

Group; 147,08 triels for Sub-group I and 124.10 trlals fop

Sub-group II of the combined kegular and Irreguler Excerimental

1l



1]

Groups). This 1s obviously the result of generel edjustment

to the whole experimental situation. From there on, the

curves descend steadily in splte of the various types of
specifioc changes and all the possibllities of confuslion

introduced in Series IIM and IIIK, In Series IVM ("Increase

in Number®) the curves remain low; however, as there were

here only three form combinations as ageinst four in IIM

and IIIK, the situations in these three series were not

striztly comparable. Had there been glso four form combinations

-

in Serles IVM, the curves woulal undcubtedly have risen to

some extent at this point, Then t-e Froportionate lowering

of the standard of success for thils serles (see rages 52-53)

in an attempt to cffset partlally a disproportiorste increase

in the difficulty of tne discriminetion brought about by the

arithmetical Iincrease in the nuzber cf blocks sizmultaneocusly

presented may have ccntri>uted alsc,

At VS both curves rise abruotly and siznificently

(from 33.3 tec 88.1 trlals for Sub=grcup I and from 44.5 to 75463

triala for Sub-grcup II). This seems rlainly due to the

very drestic change 1in the experimental tesk at this polnt

{exchanged func

tlonal relationship between positive and negative
figures), s result reminiscent of Skeels'

(6) major conclusion
(see page 4¢),

T™he curves drop to a new low at VM (32,9
triels for Sub-group I and 33,13~ trlals for Subegrour II),

showing that the subjects were undisturbed by the change in

the spatial orientation of the positive stimulus in this last
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series,

Tables 12, 13 end 14 (see pages 63, 69 and 70) show
that:

1) both groups of sublects spen” the liargezt numbep

of trials in learning the first form zombdira*!cn

w
(S
3
D
[£]
®
3
ot
1]
(o9

¢o tnem (Sub-grsupn I,

Q

irsle-zross combinetion; Subegroun I,
circle=-ovel comhinatisn). Men fopr fut-srour 11 the nurtep
of trials regulired for the lesrning cf each =f the ~ther
three 1orm coatlnatlons Deceame lncressincly smeller ta <-e
jtrect orler Irn whilsh +hesze 3°w™!-actcon: were exovrgel ™.e
sgme was triuc I'op Lubegroar Iountll e ceme to te afrslee

-

- R .
cve. comblnatlion. e numther 7 ertg’

0
y
L
*3
®
[
2!
1
Dokt
B
L4
?
)
~

rocse from TS v 13%.5. £ leest twl exlanmtlons are ~rasthle

- | S ] P - - Al - L4 . L4 : = - [ S - i

for this dlscrecosncr. Sne flret s g8 I0llcws: Subeprous 12
- - -, e - . o . * -

Wep Iresentel, At f-e sotgat o agle e el Torere l2tpole oeng

- b ’ > - v == - - - .

vel ) ¥l weras fse et o sernesnl e Tl simtiar c.ose

L4 . - o - . 4 e
4884 - e rrerent £t 17y toerelcre, *he s tlesrs wera frrced
&~ S . 48 8 LA - oo - > o - - -
- nTh.ce rater lne 'iferences fron o tme stert | rrgtotel -7
L] - o | . PR PN ) . e . [ . . -~ .
finer g<cert!c: c-r-ozecses), g *he expoeriment srogsresaed, t-'s

Inftial trsining currleld cver mepred "opeoa® erfests ang t-us,
iewer and fewer *rfalc wape necergopwr = - i"scrimtinate “atveen

each successive combinatlis

)
o
9
)
LR}

4
"3
-1
/]
.
o

J
¥,
4
b
o]

other heni, started ~ut witn a cir2le anli o 2ross whish were
very dirfferent in seometrical contour. This weas ln.eei a
much grosser gecmetric 1l lference thnn t-n%t betveen a 2irele

and an ovel; thererore, the subfeczts were net Torsed o

a4k
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notice fine differences until they came to the cilrcle-oval
comblnation. There they were confronted with an apoarently
more difficult situstion thar tnet for whish thelr previous
combinations had prepsred them, s0 the requisite number of
trisls went uo considersbly at this soecific polint, raking
Serles I, -orm 4 uniqiely though not insurmountably difflcult
for the sudblects of Sube-group I. If the shove interpreta-lon
1s correct, then we might i{nfer thet the 2!r:le-ovsl ccoxmbination
ts ocercedtually or "benavicrally" Incrfka (49)] more difficult
tc discriminate tharn tne other form sombinaticns, sn ooinlon
whizn will te leter re-eniorced bty sanalystis of t-e resu.ts

on reacticn %ime. When it ccocmes *2 enach cf zne c~tnepr f-rr

. v n . .
sombinatlions, the avallsble dste 1o not ucam +: trifcata any

i1, 3deorived of us'ng sharc angie cues in (ts first lesrning,

did rot primerilv rely on trece in t e g::"sequent form comdine-

3 4
i
O
1
1{.]
Q@
'3
@
(24
& |
[t
o
»
]
1
>
-
@
£
.
-

e hemavior of

[l
.
‘Y
4
(=,
3
)
(&4
73

the otrer hani, Impiles thgt tne sidien Hlsac-~esrsance of trese

tion &2 be learned

anguler cues as such in %-e last fore— zomb'in

was a profoundiy disturting fector. [Hanfmann 1153) strenses the

use I e "symbollc" srgle s the critical cue in gecmetric form

perception, and astates that thls cocurs only wit- vounger :hilirenJ
2) Veristions 1in the relstive size of the forms d!d not

sffect detrimentally the discriminstion nerfcrzance of elither

group of sublects; nor did the osroncunced crieatstion change
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in the optical image (e.g.,0+0) of a maj‘or unit in the

total pattern affect this totel organlization to the detriment
of internal discriminstion. Fror these deta it seems very
clear that pnelther spatlsl oriertaticn of a unit as such nor
size &8 such is the primary cue in any cf tne many learming
series of thls experiment, as reflected in t-e schievexent
scores. In cther words, 1t seems thet even at these very
early sge levels, tnere !s =2 "form-sonstensy® wrloh fs cf a
very elecmentarv ncerceostusl nature, However, as wi'l. he seen

lster, such gquaeli<cmt've gapects ~f ach'evemert o= roacstion tlme

etc., show clearlyv some influence from changes 'n the spnetial

cerilentation (r slze of & malcr un't

1

n the tctal st muLus

(&)
Nt
(]
|
(9]
s J
1
)
7]
) ]
[
o ]
(% 4
T
4]
o |
H
e
D
e |
(v
o]
<y
()
Q
Q
e
w
3
g |
[+ ]
w
[\
9
(34
®
(o}

[ 4
e ]
S
N
-
0
g |
[ )
RV
’
(%]
P~
g |
@
[

f2r *he lesar-ing of these "sTnt-et':s

~ Y e >
el ,J. dowever, the gmount I -

[« T ]
-
g}
»
w
>
0
*
&)
8 |
th
-
e

r
ire~+lv ~pronrcrtionsal t: e incresse in tne numdber ¢ blocks

(34

(see Tatles U and 12 cn nages 63 and 63). rurtnermcre, it
Was appreciable but not rar-el, thus inifceting tnat lncraesed
complexity of nattern by numerical aid'tlon rer.iered the tasx
of form discrimination more difflcuilt, but not impossidble,

for the s:blects of elther group [cf. Jottschimlie (44)}. In
other words, tne 1nafants' discriminstion, while somewhat

8ffected, wns never completely masked Dy any combinstion or

'lyntheaia' of unlts Iin these ziven pstterns. This implies
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that nelther (1) configuretion complexity in terms of
multiple separste units, nor (2) possitle “"geograohical®
syntaesls [Wert-eimer (20)], nor (3) synthesis through
®trace® or familiar factcrs [Hannvalt {51)] of certsin forms

vitain the totel r-atterm aprTears completely tc xasy the

kel jol < —~ — M ~ ~ - v
I7.3¢c- fopy Subheprour Ll. dAowever, tnese Ter-22 Z'lesturtances

. . e ~ . Y L5 - - . -~ -
lastei ¢ s.rcristr iy brial cent 2 eni eglfezted cnly tne s2Cres
[ & 3 I ] o ] - - 3
for tme IJirst fzrm combinetion -f Cerles Vo /7ft%ter e »eriod of

marved zonfustion

otk sroan

™ h
-

»

'

3

1Co

»*

goon detented tue change in relati-nshi. Aand were adtle at o

3

tc resd‘’ust themselves successfully tc tne new situatlo

™is {s shown by the adbruvt ret:irn to normal size of the
numders of trlals required fcr the lesrmning cf 8ll ctnher form
combinations !n Series V., w:inlitatively, the results cof

Series V geex to shew (1) a degree cof plastizity in resjfust-

Atscriminstion ¢f form Der se as esviienced In achlevement scores.
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ment (reconditioning) unexpected st this "primitive” age

level [Krssnogorski (50)], (2) e primitive form of "insight”
[lébler (52), Koffkas (10)), end (3) evidence of "sbstracting”
e reletionship to the extent of inhibiting future use of g
thoroughly estsblished motor habit.

b) Percentage of Success

Flgure 16 (see pege 75) shows that:

1) The difference tetween tne srand percentage cf
succegs for Sube-group I sni thet for Subte-zgrcup II 1s very in-
significent (0.59%).

2) The i{ndividuasl 3di:rerences smcns the members of

the same srouo in the leerning of Ser!

L
n
[
'
<

are aooreclierle

but not marked (cf., Figure 13X ~p oace

0
@

b
W.2n <he same :3%ta were angiyzed in terms cf the rercentage
cf success chtained by eaz» suhlect - =he leerning of 1) each

series and (2) each form, the Indiviiy

e n

mush more marked. Thils 1s shcwn in Tables 15, 1§ (rercentage
cf success for each series) and 11 \percentsge of success for
each form), (see pages 76 anid 77 and back of iimsesertetion).

When the iniiviiusl scores in cercentage cf success as
shown in Figure 16 {(see page 75) were corrslated wita thcse in
total number of triels oresented in Plgure 13 (see vage 58}, a
negetive coefficient of .392 033 was obtained. It is interest-
ing to note, in this connecticn, that cases with very high or
very low percentages of success have, ms s rule, very small or
very large tctal numbers of triels, respectively; the two tvpes

of scores besr a very slgnificant negative relationship for
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the zame individual. Zases whose vercentage of success scores
fell escmewhere in the medisn range generally have medium scores
in toteal number of trials, but those scores do not rear such s
cleer-cut negative correlation.

Figures 17 and 12 (see vsges 73 ani 8C) show that Sub-
group I exceeded Sut-grcup II i¢n cercentage cf success ir
Series 1IS (5.01% for the Hegular Experimen<tal JSrcup snd 5.26%
for the Combined negular and Irregulsr Ex-erimental Grcups),

IIM {5.03% fcr thes keguler kExcerimental irowu- and 7.93% for

I1ix {£.22- for tne Regular zxoer'mentgl ir-ouo and S.0230 fom
the Cozrined neguler ancd irregsilsr Excer'mentsl srouns;, whille
Sub-group I. showel cupericrisvy over fudb-grcus I in tertes VM
{2.99%), ¥S (1.24¢, end Vi . 4.33¢,. - Sertes -.1S mma IvS

the twc grcouns were cractizelliv egual, - Serles
curve for fub-Jreuc [ was left yncorrectet ty Inclazilng =-e

deta rm mases r Aand J <n rorm 1, Lyt e, weo

IR}

nigher cercentage of :ui:cess than Lur=SrcuT 1 "u% Aalter the

seme dats were excluded, the two srou-s were JILA¥ WE2 (for the

jos
[

regulsr Experimental Srouc; to .33 . for the Jom-tlned megulsr
8na Irregular Exoerimentsl Jroucs; mcert i- thelr res-estive
percentages of success {or Serles .

Turning now from idliferences to simliiaritlies between the
two curves 1t 1s signiflzant that the feneral shape -: these
curves confirms the polnts broucht forth on pages 55-67, with
one exceotion: the abrupt descent at [VM { #ifures 17 and 13

On pages 79 and 80) es sgalnst the very slight rise for totsl
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number of trials (Figures 14 and 15 on pages 62 and 63). Tis
marked fall in the former curves is obviously attributable to
the interpley of two divergent factors discussed earller: in-
srease in the diffizulty of the tas¥ (numericsl complexity of
the stimulus pattern) snd e proportionate lowering of the
stendsrl for perfect discrixinetion (see pages 52-53). But why
is the rise cf the total number of :trisl curves (see tFlgures 14
snd 15 on pages 62 end 63) not so marked” :ior it seems logical
to supnose that whatever factor or fsctors caused the percent-
sge of suczess tc decresse significartly should likewise have
csused the tctal nunmber cf trials to increase equaliy. As far
as the present writer cen see, there were at least two factors
responsible for this discrepancy. First, 1t will he remembered
toat tnere were on.y three form combinstiors in Serles IVY in-
stead of four as in all the ctrmer exnerimen<sl serles. That
naturally reduced, tc some extent, the tctal mumber 2f trisgls
reguired for this serlies., At the same tire, 1t i13d not rasise
the rercentagze cf suzcess sccres. CJeccni, tae creorortionete
lowering of the stendari ~f success reijuced the scores under
both criteria.

Tables 17, iB sand 19 (see pages =2, 53, and &4) confirm,
o°n the whole, the results shown In Tables 12, 13 and 14 {see
pages 63, 69 and 70).

¢c) heasction Time

Figure 19 (see page 85) shows:

1) Marked 1ndividuel differences amonyg the memberas



Table 17
Perceatage of Suoceess Obtained by Sub-ﬂmug. I end II Rogetinll
of the riaemsal Oro

in the Leerning of Each Form in Series I - ¥

&n—nt Nusber
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I8 figures within the parentheses are odtained by including 92 doubtful
trials of Case 7.

IQMI.
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8 figure 1s obtained by exclucing the results of vases r end J in Series



of Suceess Ubtained by Sud-Gso

Table 18

1 and I Respectivel

the ined ar end I rissntal @ro
in the learning of Bech Jorm 1z Series I - V
eriment Nu-ber Sub-Uroup 1 Sub-uroup iI _ ,
1l w'“ . 1*
(68.3345)
Ip 61.1799 e3,
Iy 65.51-p 5%.7
l‘r 55:21“, 7 . 6309
I11a 57.99 oz,
I e 9, 8z,
1lse 64, 60,27
 § 78. 794 76.22¢%
110 77 02 58,39 "
§ & 82,3 &i _
Tlgeq 6l.224 53,75 .
11 66.67-4 58, 708 )
I 85,794 64, )
IIIln 73. 7996 77—,% !
11125 75.00 » 82,0 ;
Illpa 81, ¢5¢» 72.1;% 1
IZI €.l 726> {
IIIx 77 o O8eh 71,71
III“ 67_L§l" “088"‘ :
IIZ 7737 64.774% "
Vel 70,1 M.:%? ;
TVand 78.344% 76, ]
IVem ) 64.0¢4p 76.64-% B
IVAgS T 79.% 77,034 B
IVEm 85, 51,905
IVeade 76,775 9.
IVom 47.;% “.%
v Sl. 7?7
N 75 80,7048
V. 69,7 74.1
'- 78.41 0% 75.{”
64,264 71.17¢4% '
$ .2 ) 79.31; .
48 89, 50 ; .
LT 7749 79,
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of the same group in the total amount of reaction time required
to learn Series I -V,

2) A declded Aifference between the two sub-groups
of the Regular Experimental Group in the total resctlon time
as shown by (1) sverages, (2) medians, and (3) mean deviations
ol the respective groups.

When the same dsta were anselyzed in terms of total re-
sction time and average reaction time per trisl regulred by
each subject in the learning of (1) each series and (2) each
form, the same tendenclees =%tood out clearly. These sre ghown
irn Tedbles 20, 21, 22, 23, and 11. (See pages 87, 23, 29, 90
and btack of dissertation.)

Wen the individusl scores in total resction time as shown
in Figure 19 (see page 85) were correlated with thcse in total
nuzber of trisls presented in Figure 13 (see page 52), a posi-
tive coefficlent of only .25 *.15 was obtained. T™his was to
be expected, because even though there were a number of sub-
Jectas whe were both fest and effizlent learners, or both slow
snd inefficient learners, there were also many others who were
either slow but thorough, or fast but suvperficial, in thelr
learning. 2 notable example of the former tyoe was Case O who
had first place in total number of trials snd last place in
total reasction time. A €00d example of the latter type was
Case L.

Figures 20 and 21 (see pages 91 and 92) show that:

1) Sub-group II spent decidedly much more time than
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Sub-group I in learning 1ts {nitlal series. This 1s true doth
before and after the curve for the latter group was corrected
bty excluding the data from Cases 7 arc J cr. Serles I, Form 1.
Fowever, alfter the initlasl teries, this Jjiffererce tetween

the two groucs decresses steadlly threcugh 118, IIy, IIIg, IIINX,
snd IVE. I% iIncreeses strurtly et IVN¥. At VE “rhe twe curves

intersect, snd for the fi'rst and crly time during the entire

(5

cerles I - V, Subt-grour II spent less time <ran Sut-gre

-
-

L

in the lesrrning cf en experirments. sertes. A« V¥ the curves
ersln Intersect, end Sutegzrou- I sTen*t lesc tize thar Sfyura

- -

groeul i. in learning thne seprles. Tcwever, this lmsst 3tffer-

erce 1t reletively ine!,yrificens 374,02 se-, va. 408 .22 sec.j.
2) Turning ricw fror 2tes'rtlertietes +c similertstes
tetweer the <“wc curves, ‘¢t 's slenilllchnt thet <rney to-n stert

ment tc tre tctel exverimentsl situgtiir. Tre curves descend
tteadlly through IIZ, IIv, ernd <lll, L ostlte :f 9l nanges

ir psttern, viz., the statlgl criern*tsticn cf the resative

tloeks e% IIx. loth surves rise sllent’y end similisrly s 121,
descend et IVS, rise sgelrn in different magrnitucdes at IVM | See
Page £6, the fame stetis*tical censildereticns nold here), and

VE, erd el elgnificartly at VK. The dlrferernt ascents at

IIIK, IV¥, eand VE are rrceebly lue tc differert degrees of

effectiveness cf chenge in relmtive slze, of incresce in the

number cf units, end of interchange of functionsl relaticnship



o4

(cf. pages 65-67).

Plgures 22 end 23 (see pages 98 and 96), which ccncern
eversge reaction time per triesl, show esrentially the same
general cherrcteristics as Figures 2C and 21 (see ceges S1 and
¢2), which concern average reection time fcr each series, with
three excenticns:

1, ™e curve for Sub-grcur I stert: at stout 12 sec.
(11.42~ sec. for the Heguler Exverimertsl Group and 12.66+ sec.
for the ’ombined Exvcerimentsl Group) end remefns abcus there
threushout ¢the prect -7 the ex~erimertsl serles,. Lidlen the

gccres for the review excerinments -- Zartes [I&
ivi -- d1zccunted, tne sccores for the roat cf tre serles rerge
frer 11.4C- sec. to 12.42- sec. ) T™is wculd seer *c indicete

thet for thcse sutltects, inittiel edfustmert tc tne stlzulus

petter:is was rnct reflected ir. rescs!or. tize per trlel, even

thtuagn Lt was clearly reflected in toeal resc-icn time (see
Flgures 2C enc 21 cn cepes 1 end 92). ™tg las® a2t would

In *urr mean thet tctel reactlern time was more ~csitively

correleted with totel rumre

1 ]
>~
9]
H
(o
e |
[SN
po
b
(6
(e d
jo g
®
e}
%
(X )
ot
J
®
P
42
*t
®
™
44
g |
@
[}

sction time rer trisl.

2) There 1s s slight rise in *oth curves st [IX,
showing tha+ both grours of sutlects were scmewhrp®, though very
little, Aatsturbed *~ change in the spatial crlenteticn of the
negstive stimull.

3) The curve for Sub-group i descerds rather thar

@3cends st VE. The only possihble inference for this unexrected
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result 1a somehow the initiesl trsiring of Sub-group II on the
basls of very fine form differences (cf. pages 67-71;.

Tables 24, 25 snd 26 (see peges 98, 9-10C, and 101) con-
firm the four points (see pages 67 end 71-74) shown in Tables
12, 13 snd 14 (see peges 68, 69, and 70) with cne notatle ex-
ception: change in the relastive stre cf the stimull daid, cn
the whole, ralse the =cores (from £.21 tc 147.55 sec.) 1n the
sverage rescticn time regulred -y toth subt-grours in the lesrn-
ing ¢ eech form combirsticon ‘n Serles I I. Cne vossitle

exrlaneticn for this wculd te thst even *houg®m suszn s change

4

3

d

(=]

~
-~

»>

ict alfect detrimentelly the discriminasicn performence of

elther _.rour of sublecs:s 1t 1Incresesed the maninulstive 2i1f-
- - ’

pl

ficulty of tre positive stimulus for the srmaller in‘grts 2

number ©f zgces were reccrdel ! wh* ~b *re eyt

. whizh Jects expertenced
zuch 2ifflculty in grasping rrd securlrg the lergce :>ircle.),
therely lncreasiny the reascticn *i{ime for the learn'ng of =

glver form combireticn.’

‘A casusl exsminraticn of Table 24 showed *kat the totesl re-
action time for Sub-grouo Il is reater cor form 3(O0T ) than
for Form 4(oc)1in Series I. This seems to conflict with the
fact vresented cn pege &7, thet Sub-grour i spent the largest
number of triels on the circle-cvel netterr, an< thst the
zumber of triele for the cther *hree combinetions decressed
in the direct order of presentaticn; slsc with the ocint made
°n page 94, that totsl rescticn time zeemed to be pcsitively
sorrelated with totsl number of trilals. However, & more
thorough check of the individual scores {see Table 1. st the
back of the dlssertsticn) which compose the dats in Table 24
(see page 98) revesled thst only two of the subjects in Sub-
group II spent more time on Form 3 than Form 4. Apparently
these two individuel deviastions have little functional sig-
Rificence as related to thelr other achlevement scores.
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d) Orel EBehsvior

Filgure 24 (see page 103) shcows that:

1) Individual jifferences smong the members of the

ssme group in the amourt cf orel hehavicr erhibited during the
lesrning of Serles I - V are very msrked.

2) Group differerces, while Dresent, are reletively
smell. This 1s shown »y the s=mall Z{ffererces in tre mears
(37.9¢-% for Subegroup I end 45.04+% for Sut-group II) and
mediens (32.38-% for Sub-group I and 43.33-7 for Sub-group II)
of the twc groups.

3) About 71¥ of the sublects cof the Kegular Exper!-
mental Group exhiblited, toth "regular® oral behavicr (:y
"reguler®™ cral tehevior 1s mesnt thet form of orsl behavicr in
which the stimulus block 1= actually ‘n contect with the sub-
Ject's mcutk.) snd "speciel™ crsl hehevicr. (By “speclsl" cral
tehevior s meant thet form of concomitent crel! “e-svicr 'n
vhich the stimulue blcck 1s not in ectusl contsct with the sub-
Ject's mouth.) Tlose observeticn of the totel behevicr cat-
terns of this 71% throughcut the entire experimentsl reriod
suggests that this latter tyre of cral behsvior cccurred par-
ticularly in those infants whc were more wsriatle, labile,
Plestic and versatile in their activities thsn thelr companicns
"o exhibited little or no "specisl™ orel behsvior. However,
the amount of "specisl® or concomitant oral btehsvior -resent

in & given subject was not correlated, el ther positively or

Begatively, with the degree of success in his discrimination



Figure 24 Oral Behavior

Perceﬁfage of Triuls in which it wus Exhibitcd
by Lach Sub /ecf in the Re ga/ar fx/?e/‘/m/?fo/
133 - ,
iy G'roup N the /.eammy o Series [ -V

M/ar Orul Beharior ] LT,
/ Oru! Bohayior (] R

tyu/ar Py Jpecial [ |

AT
%

1407
5"‘% . ﬂ-
m— 007 0% 31%7%
T b Grop I Sub GmuFIT ™
CAYL \ \\ Q
{
ch : CASE
D AX| 0% : - WASE O
N A -
ik I | .. ;3 CASE N o
' — 208-% 43-% 'R a
s Dﬁk&m‘“ oI CASEL %
A 194% '\ e T al
5¢ 8] (Ai = o \EQ[ ('Af)t ,Sén]
7 o
X CASE A UoE G. ol
XY Yh St I
'\J 7‘ :
~ T | 7.
A o 2o %00

E C 0
AU Ly

(! i
EAL IS S R 9r¢§~"£%o-';ﬁw,uﬁ

O ;‘;\‘JJS:’)“(B'Ii R FUNMA [* CT1.T00 Y VAR " Ut IO NI

gt
;2—1—151%';
&
1




104

performance. The smount of "regulsr® or “eontact®” oral be-

hevior, however, bore esn apcrecietiy high positive correlaticn
with the degree cf sucress in his discriminaticn task. While
the exact coefficlent of correlstion has not been finally com-
ruted, 1t may be estimated ss somewhat above .€0. T™is seexms

r
ffhand to confirm the interpre%ation cf "mouthing” 'ttern
-~

o . =\ )

(17), Volkelt (7), Lévés:z (26)] as & tactuasl excerience of some
importence In the Zevelooment cf spatiasl suslitler (see pege
36). In sny event, 1t seems *o 1llus-rete the results c2 en-

hancing motivation thrcugh e Fustetory reward.,

When the {niilviiusl sccres ir crel “emavicr i "regular”s
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twc saprsrently Zdlstently rela<ed rrencrens !in guesticn to tne
ceetired resulit of two importesnt iectcrs dlscussed abeove

(1) tre malrtensnce cr ever enhanceren+ cf inic1el mctivating

factors toward *he —csltive s<imulus thriugh edditiocnal gusts-
tery rewsrd, (2) the additicn cf a sezord tactual e#id in
perceptusl discrixinstion of contour.

Flgures 25 and 26 {(=ee ceges 1C5 gnd 106) show the
distribution of oral behavior Irom Serles through V. One
possible interpretstion of these curves, bassed on the sssumed
use of orsl sctivity as a tectual auxllisry cue in infents'

form discriminstion, and the 8er-ility of these infents as
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messured by their scores in the totei number cf trisls, per-
centsge of success and reacticn time, 1= as follows:

The relatively hizsh initlsl ircldence cf orel behavicr
in Sub-group II 1is soparently agsir. relsted to the rreatepr dif-
flculty of the 'nitlsl task; therefore, the tctel behavicr
rattern was more ccmplex, sa evicenced ir oral rehavior, re-
ecticn tixe, etc. The chvious infiuence or cower c¢f tre

gustetcry reward, plus whetever sssistsrce such crsl maniou-

iation adied tc the emse cof dlecrim natlcr, encoursged thi

ey
o
i3
»
d
P
o

r throushout all of Serles . (tee Tgble 27 crn DeeE

‘rcm Serles I on tc Serteg IV toth ~rcuprs of subtleots

sptarently tfound thelr taskes tc e cf medtum Sllficulity (see

Flgures 25 snd 2¢ on pages= 1CS and l1u6). Here the cemrlexity
of the tota. tehavior rattern, includirg cral sctivisy,
éiminished.

<«n Series VS Sub-grcun I aoparently fcund the cherge in
the functicnal relationship between the vositive end negative
stimull very upsetting, send in this serles trere 1s a striking
Increase in the incidence of cral behsvicr. Sudegroup i1, on

the other herd, was not sc greatly disturbed by the change



108

Tadle 27

"n Bysber end Percemtage of Trials in which Orel Behavior was Exhibited

) ¢ I Res tively of the lar Experissatal Gro

¢ lLeerni of Bach Yo in Series I - V¥

puy Total Present sent
r Total el
ﬁ?‘ 170 1% : #' % 569
23 10 % o
%6 [ISoF P rj—T?rE
34,058 | 100 %% 65, 01"
{831} 74 Zﬁ!h 57
(20,94-4) i‘ 79,
195 95 94 - 2 1
8.7 98,9 2,114 S1e2
1 S15 76 I% O #‘gt_f
— 24,18 < 3 » ¥5.6748 |
T T A 3% s
50 . LW 1.7 .
I 203 3¢ 54 1 140
26,6094 100 » 1.550% 73, 4o
I 1 27 [isz 151 = T#7
L 54, 4595 ) ) o2 %«s.E
. 306 86 .._._“:..3‘.".2.._1_, < £
e - S7e 199 199 T 1 1;@:
5. 53,21 100 % .50 48,799
' 1 309 3 21 ~ 88 . 224
27,514 0% . 0 % 72, |
I, = 168 &0 e 1 -
{,365 | 10§ e -
1 158 32 32 0 1
- 20, 100 & . 0 % gm
- 11 = % 1% Y % 80,67
3 .6
I 151 % 0 'JL"_IE'—Q“,
o o 25,854 100 &, 0 & V4. 1748
B 183 85 e (1]
TP N L - s A

figures within the psrentheses sre obtained by including 92 doubtful sriesls
5 Soee 7.

flgures sre obtaimed by exeluding the results of Ceses F and J in Sertes
] =4 h 1.
W “egular® orel behavior is meent that form of orel behavior im which the
BRlSs block is sctually in contact with the sudbject's moush.
B.™ "ecial® orul bebavior is meant thet form of orsl behavior iz which the
block 1s not im sctusl sontact with the subject's mouth,
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T Present Abgent
Tota Special ‘
% 49 _ﬁl_.
' 535;53_2 100 % 2. 64
z 77
“.n ® 5 ?.
2 5 %E F:!
| -~ g 56 !
112 112 0 -2 |
. 1 0 » 55,
37 37 0 1"’3‘9 =2
28,91—» ' 100 a1 0 % 71,0948 |
% 69 1 ; S ‘
"b'giva 100 % | 1.454 47,
~ %9 3 1
Se. ¢l 100 % s.536 2SO9S
146 145 z I !
7. V9,52 _@: ez:.z'rE:s
< ' 119 ;
2,00 T 100 | 0 » . ) !
78 77 1 : i @
‘a:r.seg | ::.n-p g.zsﬁs - rg"l ..
E o >T o 3 TS
4 i 2 ) 94 :
32.37¢% . 97.784 | 4.44en 57.63j
72 T 72 % 7S ;
49 i » [ !
s T 85 ) 2 ;gc e ::’
3.3 "IE“ > %; » . %
©3 3T 10 $T 0§ g—t.s
e T
87 . A
“43,972 1% g 6§
&2 2 1
S5, 90 }%3 2,36808 4. 10
g o S
53 83 0 " 53
8 » ! 100 [ E SOOI NS
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Table 27 (cont'd)
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rinent Bub=Group Total sent Absent
ber Number Total lay |Specisl
1 144 54 54 "EB_ 90
745 0 % 62,5 §
gy p 113 0 40 0
36,40 |_100 0__ £ 64. 6048
135 60 60 o) 75
I 44,44 100 0 £ 55,8568 |
le, - 204 110 110 ) o4
53,9246 | 100 0 % 46,068
. 157 52 51 I 1 a5 |
37,964 98, 1.92¢% cz.g ‘
e 1 166 63 63 0 103
37.959» | 100 0 % 82,058
1ed 48 48 1 96
1 B3 . ol 100 2. 00uh 66.67 4
Mpa 116 3 53 0 3
IT 45.69 | 100 0 » 54,5108
1 93 24 24 B 69
25.81% | 100 0 » T4, 109K
Wia2 89 ) 38 5 51 '
11 42,70% | 100 0 % 57,304
178 44 44 Q) 1 r
I 24.72% | 100 0 % 75. 200k
M - 107 48 46 1 61 .
* 42.9994 | 100 Z.17¢% 57,014
62 35 35 ) )
I 56, 454 100 0 » 43,558 |
"he3 e 74 25 24 1 e
33. 7648 96 s % 66. 22 |
I 104 46 46 0 58
44.23w» | 100 0 % 77 |
 [¥py - 158 55 54 1 1
34.814% 98,1 1.82% 65.198% |
L 99 ) (7] 0 80
49.4998 | 100 0 » 50.51 % |
Moot - 77 32 52 1 5
4,56 | 105 S.i3» [ 5644w |
L 164 67 66 1 oY
: 43. 514 98,51 1.499% 56, 494
] I 114 44 44 5) 70
38, 100 0 % 6l , 4095

i1
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R nt pub-Group Total Presezt Absent
r Number Total hegular Speecial
1 322 151 140 3 171
-—3 Vg o 102 o) =2 o) 0 E!_:L"'
B.0¢x» | 100 31 0 % ST.o6em
88 29 29 0 59 _
I 32,959 | 100 % 1 0 & 7,055
L™ 1 57 15 ™10 9 47
i7.540p : 100 & ' O > 82,464
: . 163 7 72 e &7
8,308 98 3~ 35.3%e 55708
-4 T, FE) e — 3 5 58
43, 100 » 0 > 9,144
. T 87 S} T 4L 0 46
47,154 ' 10 % . o % 5Z.574p
= 1 76 7 o ™3 0
35552 10 3 0 % e
" 240 118 118 s . [
I : 47. 395 100 % 2,548 2.C148
1% 1 1 <7 Iy T &
| ‘ 42.35¢f | 100 % 213 57,66
1 i 88 28 1 56
. 32,56« [ 100 >, 3.5 — 67.640p
‘s n Se 14 1¢ 0 L4 |
: 24,49 100 » 0o % 75,8640
1 148 8z -] o 8¢
’ SE. 414 | 100 % S = 14,5598
Yo 1 299 110 ) 2 169
36.79 99,0948 | 1.62a 63.21ep
I 68 28 28 5 0
N 41,169 | 100 = 0 > S8. 6200
I 74 36 33 4 38
48, 654 91.67—% | 1l.1l1lep 5L . S5um
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Table 28

] m sasber sand Pbrcont_c_‘o of Trisls {n wdich urel Beaavior was gxhibited
by sub-@roups 1 and II Mespectively
of the Combined sagular and irregular Rxperimental Groups

in the leerping of Bach Form im Series I -V
at Pub-uroup Totsl rresent Absent
Numder Total Regula ré® S»>ecis
. 786 178 1351 —%5 2
22, 6% | 1% 3 0% 77 . 3208
"2 1435 1439 [ £09°
32,55 100 % 03 | e,
877) ez 182 0] Tes
L 20, 7508] 0C %) C__ %) 79, 254
--ah - 222 104 108 2 118
46,855 99,06 1.92e8 53,1568
I S58 [ 64 0 274
} 23468 | 100 % 0 » 7€ . 56
L 11 =5 125 125 2 S
53,1068 | 100 » 1.5C % 46,81
223 S5 S5 1 168
I 24.669p | 100 % 1,884 5.
5 . 395 178 177 : }7:&
45.0608 99. 445 l.129% .9 |
§ 413 91 2 [*) 322
¢ —— =22
22,0508 | 100 % B 3 7797 |
- B 1 N T 264 1 299 |
48.71ew | 100 % .S58 | 1.4
1 1 319 91 91 g 228 |
28,534 | 100 % % 71, 4709
-4, - (1ie a2 ez 1 o4
. 30,7 100 % 1.60ep 60,26 |
3 1 175 a2 o 0 188
o, 24 100 % o "% T 7
1 T R T
42,
" 1 161 44 “ = 0 1 |
"B ng, ‘27,534 | 100 & ) I“‘"‘;:#Zt 7ok |
- 219 o1 ) 0 |
a — 100 & 0 & 1 s8.¢59

S figeres within the parentheses sre obtained by {ncluding 92 doudtful triale
; ¢ '.

figures are odtained by excluding the results of Cases ¥ and J ia Series
)
oral bdebavior is meant thet fors of oral behavior in whieh the
block is actually im contact with the subjest's mouth.
E9W “epocial® orel behavior is meant tmat form of orel sebavior in which the
B8 block 18 Dot im eactual contect with the sudject's mouth,
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Sub-Group Total . _FPresent Absent
Nusber Total _Begular Special
165 a3 1 108
I 38,1808 | 100 & 1.597% 81,624 |
I 163 Sé 58 2
N.16e» | 98.21ea 2,570 | 60,64 |
1 12) 52 32 c )
42.98-4 100 $ 0 % 57,520 |
1 298 126 125 1 - 178
42, 28e% 99,214 .79 57,7
I 138 ) 3 0 W“fi‘
27,54 | 100 % 0_ > 72,4605
. I 196 80 60 1 116
40.82-4 | 100 & 1.25 59.1
siz 120 120 2 192
I 38,4605 100 > 1.67-4 8l.5¢
II 48C 181 179 4 299
37,71 08,904 2,314 62,2948
1 162 (<) 43 ) 119
28.5¢0K | 100 » c___ % ;E
) T 247 | ve 95 i S |
38,874 28,964 1,068 | el.15m |
X 152 ) 45 0 107
' 29.61—» | 100 % 0 = 70, Sogm
- - 164 47 € 2 9
— 32, 4% 37.879m .26 67,3
1 145 72 I’?Z E_ 75: .
’ 49,665 00 » 0 2340 |
“ia o 126 % ) —= 87
L 80 36 38 0 42 |
- 47.5 » 1 100 » 0 » 52,5 &1
T o9 35 34 2 5¢ |
39,355 97,1404 7198 | 60.67am
I 124 57 57 """"'5_"2"5 |
45,97 100 » 0 & 4. 559 |
140 ) 46 1 94
- Sz.66 | 100__» 2. 17 67. 149 |
I (107 40 &0 0 &v
: _ 37 o 360 100 » o % 6z.6: 4
1 134 6é 6e 0 68
4 I [ e 1% 2 0 » 50,75 |
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oY Sub=uroup | Total Present Absent
Mumber Totel segular Specisl
L 164 S¢ 154 0 90
37,5 1 100 » 0 » 62,5
- 182 50 50 -] . S
32,89¢€ | 100 0% 67.114
" 138 60 €0 0 7 |
“.t4en | 100 % - 3 55.56-4% |
My II 242 129 129 0 113
52,31 | 100 » 0 » 46,6908 |
. 137 13 = 51 1 85
~ 37.9 98,06 4& 1.,029% 62.04ell
e 11 176 69 €S 0 _ 107 '
39.200p | 100 & 0 = 60, 804
144 48 48 1 98
I . SS,53& | 100 = 2. 06ep 6667 |
Thal 1 116 s 53 5 63 |
aS.6ovA | 100 % 0 _» 54.510
L 93 24 24 0 &
25.51—» | 100 % 0= 74,1008
/™ 1 80 38 38 0 51 |
2,704 110. 4] 0  » 57 .30 |
[ 178 - " ) 1354
In 24.72» | 100 » 0% F%m_
= I 107 46 45 1 €
42,9998 | 100 » 2.17 o $7, 01
I 62 $5 35 0 27
56.45e» | 100 » 0 » 43.55%
11 74 25 24 1 @
$3.76ep | 96 _» .« 2 6. 22
. [10e 46 46 g 58 |
44,2300 | 100 » > 58,77
11 158 55 [T 1 108
Se. 8198 | 96,1 1.62—% 65,30 |
99 49 < 0 80
I 49,49 100 = 0 05T
- 77 32 Sz 1 - S
41,56 | —3.15% __ 58 44yh
I 154 67 ee 1 8y
I C 4 0} g
38,60 T100 "3 0 —»
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t b-Group Totsl Sresent Absent
Rusber Total R ar Speecial
322 151 149 3 171
I 46.09¢% | 9E.65- l.90 % ~ 8.1l
102 49 49 0 )
I - 45,04 10 & C___» _ 51,06
88 29 29 0 59
I 32.9508 | 100 » S 67 . 05
I 57 10 1 0 47
17.549% 10¢C P 0] » 82,4869
I 162 — 75 72 4 87 '
46, 304 96 % S5.3308 52.709 |
I1 93 >8 38 o 58
4.0 10 % 0 % 57 .14
t 87 41 41 3] 46
—_— 47, 13> 1.< » C > c.27¢%
I 76 £7 27 3] 9
35,504 ] 100 % [ » 84,4700
L 249 118 118 3 131
47.30a ] 100 § 2. 540% S2.61lep
11 111 47 47 1 64
La4om | 100 & Teliwm 87, Coun
’ B¢ 28 £8 1 58
) 32.56] 10X = S.o 9% 67 . 44
I 58 le le o 44
24,14=m | 100 > z % 7S, -6t
I 148 a2 8z 0 68
55.41-8 | 10C % ¥) b3 “.
- 299 110 19 2 15‘0'3&"“
36,794 99 . O 1l ,R2=% 63,218
I a8 28 28 0 40
41,185 | 100 > ] > 58,8208
11 74 36 SS _ 4 S8
48, C5wp v1.87-% 1l.11en 51,3508
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and its oral behsvior increment was not so marked.

In Series VM where both groups proved easily edjustable
to the change in the spatlal orientation of the positive
blocks, the incidence of ocral behavior merkedly decreases.
Tables 27 (see pages 108-111) and 26 (see pages 112-115),
showing the aversge rumber and percentage cf triels in which
orsl behavior was exhiblted bty the sub-grcups of the Regular
and the Combined Experimental Groups resrectively in ¢the
learning of each form irn feries [ - V, corrobcrate the stete-
ments made on the tasls ¢f the statistics rresented in Figures
25 and 26 (see pages 105 ard 106}. T™hus, wha“ever be the
significance cr interorete*icn cof t-ils fcrm of henavicr, 1t

18 a2 dynamic concomitant clesrly releted in infarcy %c¢ the
difficulty of & given task.

e) Voceliration

rigure 27 (see page 117) shows thet:

1) Indiviiusl differences amcn,; the members o! the
same group Iin the amcunt of vocallirzation Zuring ¢he lesrnirng
of Series I - V are xzarked.

2) The group 3iffercnces are relatively insignifi-

¢ent. This 1is sghown ty the very small diirference between the
(1) meana (37.C3+% for Sub-group I and 40.91+% for Sub-group

II) and (2) medians (36.40-% for Subegroup 1 and 37.94+% for

Sub-group 1I1) of the respective groups.

3) Among the three types of vocrlization observed

in each subject, expresaicns cf dlesasantness sre bty far the

t
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most predoxinant ir: all the infants except Cases X and R.
Expressicns cf unplesssntness are second in order of frequency
in 56% of the ceses, third in 337 of the cases, ard first in
Ceses £ snd R. Communicetive vocalizetion (Communicstive
vocallization is thet tyre which ias acparently more thsn
spontanecus vocaiizetion, coupled witk & general pleasant or

unpleasant astate of the sublect. It convevws some speatially

cne Cr somethirg; or the sounds accomsenying a search for the
blcck after 1t hes =mlicred cut cf the subl'ect's graspy and dis-
sppeared from sigh<, etc.) %1s least freguert in eleven, and
seccnd ir nire of the tctal eighteer sut 'ects.

When the {nifv 2 2usl scores ir vocalirzeticn were cerre-
isted wish those !r. tctel number o triels, a posi*tive cc-
efflicient of sorrelmtlicn of .0055%.1¢ was chtalred. ™his com-
piete lack of correleticn Tetweern the -wo types of trehavicer
under corsideraticn =<tends o+ even rore wvividly 1f Filgures

14 sand 15 (see zages €2 ernd 63) sre compared wish rigures 285
snd 29 (see peges 113 end 12Q) resrectively. T™his wcoculd seem
to invalidate the very common use cf the vocalliraticn incre-
Bent as a rellable behavior criterion initecative cf the esse
or difficulty of a givern Derceptusl oettern or learring task
{of. Fajans (47,48)] - However, that vocaliration !s inti-
Mately related to the generel "dynamic® or affective pheses

of behavior remsins unchsllenged.

Tables 29 (see pages 122-125) and 30 (see rages 126-129)

directed mearirg; such s, an attempt to comrunicete wit- scme-

i
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show that:

l) 1In Serles I, the percentage of trials in whicgh
vocalization occurred in Sub-group I incressed steadily from
Form 1 to 4; exoresaions of pleassntness and communication in-
orcased, while those of unplessantness decreased from rorm 1
to 4. This i1s true with or without the excluston of the re-
sults from Zsses F and J in Form 1. These dnta seem to pre-
sent a very clear plizture of the sgradual sand successfil
edfustment of the subjects to the genersl experimental situa-
tlon a8 well ss to the specific stimulus ratterns (-f. Tables
14 on pege 7C, 19 on pege 54, and 26 on pe.re 1015,

The corresponding dats fronm Sub-croup II, on the
other rand, do not s1ive us such a plcture of orderly sdadtetion
cr adjustment. Although “here was a general tendency for the
percentage of trials In whizh vozallzetion ccsurrel to in-
crerse from the begrinning to the end of Series I, nc systemstic
increase or desreasze couli be detected i{n tre relative fre-
guency of exoresslicns of nleasantness, 1mpleagseantness, and
comrmunication #i<hin the total amount.

2) 1In Series IIM, the verceritage cf trials in whizh
vocalization occurred increased consistently from form to
form with Sub-group I and decreased in general with Sub-group

II.l Vocalizaticn of pleasantness decreased in Sub-group I

e terms "increase™ and "decrease,” used here and in the
following peges, desoridbe the changes in the size of the
s¢ores from form to form In s given serles in the order in




122

Sme ¥,
Porm 1

T %tal
By

Wealizstioz,

sative

; P.2Pleasant; U.%Unpleasant; C.=Communicative
vocalisation is that type which is apparently more than spontaneocus
coupled with & genersl pleasant or unpleesant state of the sub jset,
% Sonveys soze spatielly directed msaninyg; such es an attempt to commmicete with
- SlSene or something; or the sounds accompanying & search for tie block after it
38 slipped out of the subject's gresp and dissppeered froa sight.

Teble 29
AW Nuzber and Percentage of als in which Yooalization Occurred
in 8 I and II Hespeetive of the R ar Sxperimsntal G
in the u_g_x-nén‘ of Eech Yorz {n Series I - ¢
t ub-jG(ronp otal ‘ —_— - ~Present Absent
P Rusber r) - P. Ue Ce -
X 759 1179 79 105 0 560
24 ::a;xz'- - ) : :::;Ev. go T8e?
S96% |1 2
59 odl 60 .
£3 1 625
L 24,79 97 ") 75,
1 198 a2 39 el 6 118
1I 4Z. 0548 | ¢5.1298 | 51,2281 7.52 7.9
I 315 Bl 9 -8
25,71 815K 46,5148 1 6. 1768 | 74.29%
196 94 <) 49 5 10
: I 47.96-% 1 45,7433 52.15% | 5.52% | 52,048 |
208 72 40 27 6 13
I | 55.47% | 55.86-% 1 j;v 5 X Feﬂ 84.554%
279 [112 64 169
5 11 40,1400 | 57.140% 45 6. 25 59.66%
3668 162 1 42
I . 4.7 66,05-% 25.05X | 9.26-F ] 56.25%
4 374 148 65 80 8 26
11 30.570% | 63,98 54.059% | 5. =% 60,
. 09 91 68 1e 1 8
£9. 454 .. 1S. 2,00 70,
s - 1e5_1 60 T e 11 5
41,562 | 73,3540 18.334% | 1.17-% | 58.62
) 168 52 43 8 ¢
1 - (ST IS 7ok | 6.8
im 28 22 4 2
m 78,574 1¢.29 Tod %;E:
- _ 27,81 50, 950% 14.70-R | 4.760% | 72.10K
29 183 6l 18 128
11 - 98,3808 | 75, EO.Q:ZE } . 66,674
moo within the parentheses sre obdtainec dy inc ing 92 doudt triels o

figures are obtained by excludins the r su.ts of Cases ¥ and J in Series
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Total | Present Absent |
Nunbe T; P, U, C-“
BEIRED 40 13 [ a8
- :e 85-% Z{.O’hj ::.67 :;. ‘E;z. .
48,8608 | 67,210 | 97.87-%2] 6.20R | [ 5¢. 16K
116 | &2 29 9 6 74
36,21 :eg;.;gg 21,454 [14.20A os; 7908 |
281 17 32 12 i
‘6.61“ GEQM 27, .20-;: 53.392 ‘
128 | 52 34 18 1 76
— ‘OQM 65,% 3‘. 2# 92 59.§7Z
132 66 46 Is 3 66
150 X " 60.70& | 86.79-F] 4.58% % T
217 ] 67 &3 21 3 1
_ 20, 84.16-% S1.040% | 6.46-% | 60.1208 |
38713 113 17 11 248
16z | 61 ) 1 y
50___X | 56.794% Qs X 1B | 0% |
198 | 91 57 285 ? 107
48.96F | 6z. 64k 30.77-%]| 7.6008 | 54.060% |
132 | 6> 5¢ 3 e &7
42,7 82, 08-% 7.6948 ] 9.2548 57.2
i3s 158 85 . N Y
41.73-% | 94,83-% ) 0 L1 Sc.278 |
145 : 73 54 20 4 72
50,3497 | 73,9748 | 27,40K]| 6.46K8 | 0.66%
108 | &3 39 2 3 59
42.16% | 90.70-% $.6502| 6,982 | 57.8408
“80_| 87 35 1 2 <3
(46252 | V. 5008 | £.704%] 5. ¢ .75 & |
78| 37 31 3 3 S8
51.50% | 63,7648 81127811 | +6.6TF |
12¢ | 54 45 9 0
&N ES SR SREPORZ EMS WD 5
117 X 1 -8 67
2. 5¢% | 90 X 2 ﬂ.:mz
107 | 46 24 20 1 63
ﬁ;@ XL SRR N
106 2 )
: 88,3 CEEX .50 | Bo.THF |
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fXperisent Pub=Croup Total — ~ Preaent Absent
sumber Rumber r Pe Uy Ce
pu— R—
I 1e4 71 40 29 TS 73
69,31-Q SOOM 40.35—9 . 650 50,
s 113 57 50 v 2
II I 0. 4amn ] 87,72 | 179 ] 35591 45,
135 50 35 15 2
111 ! 37,06 | 70126 %] ¢ % 62,9648
4 - 204 84 77 4 4 120
—_— ‘1016‘# 91.67.,# ‘076” ‘.7M 58- {
. 137 82 54 T ¢ 5 75 |
111 45,26—% | 87,105 .45 | 8.0608 | 54.7408
4 1 186 60 44 l¢ 3 106
: 3¢.1¢8 | 73.334 | 3.3 S & | 63,66.8
L1 144 47 34 5 8 97
32.64 . 72.34¢9p | 10.64n | 17.024% | 67.36
Wi 11 116 43 e 4 1 S
37,07«% | 88,374 9.304% 2,83 62,9348
. 93 8 30 17 < &6
1 Sl.0lem | 62,5 » | 35.42-8 8.5 | 48,50
MWase ; ) 25 21 2 2
b1 84
| B»] 8¢ £ 8 & 8 71.91
M I 178 09 87 25 G )
: 0 ] 4.0 | .0 767 | 0%
aa - 107 ] 5 34 Te 7 7 |
46,73-a | 68 [ 28 » ' 10 & 53 2748 |
I 62 iz 11 1 0 50 |
19.350 91.67-’ 8. 0 80.@
T¥8es - Fo % 3 R
$0.8¢ey | 76,675 | 105 | 16.67>» 50,464 |
I 106 | e 37 8 1 5 |
Iv .20 82,2200 | 17,780 2.220p 98.73¢5 |
M I 156 70 _& r 9 () |
. 39-» | S.7iw [ 12,863 | 86.705% |
1 99 26 20 4 2 7S
26,2649 | 76.9 15, 7,699 75.'73:
IVces 11 77 3 0 0 1 46 |
e 154 Rt o 3 - 9!3!.::5 3
v I . 79 . 05wp 16,0ep | 6,569 60,308
Om 116 12 g 13 4 5
11 ). o‘ﬁ ‘205!" 740 —W !

1k
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Total yresent —_— Absent
Mumber I, P, U, c.
S22 sS eé 15 189 |
41.50¢» | 64.66ep | 26.324 | 11.204 %.735
102 v [ 0 4
4.1 93.33¢» | 0 6,804 | 55.80e8 |
89 T =2- 7 18 24 2 [
.S "@ :Isslt& 5.1 55,6805
— i —
38,60—» | 90.91p | 9. 4,554 1 61.40
162 66 43 16 11 96
_ ©0.7evh | 65.15n | 24.24K | 16.67% | 50.36K |
(B 3 5% 0 7 51
&S.1¢9» | 02,862 O 16.67—p | 5¢.66
87 [ 27 17 1 [
S1,72em | 60 » | 37,76=m| Z.224m | 48.288
76 _3%_ 27 iz 0 %g
5 » | "1.054p ] 21l.58] O &
249 19 o 32 5 TS '-ﬁ
47,709p | 74.70—n | 26.004p | 4.204p | S2.214 |
111 sS 46 5 6 Sé
‘9.5& 83.6‘? 2009 13091', 950.
8é 28 21 7 1 5__‘22..
32.56=p 1 75 p1 25 —» S.570m . 67.44ep |
S8 37 26 7 5 21 |
63.794p | 70.270m | 18.082% | 1S.51em | S6.E1lom |
148 50 29 19 2 28
299 46 4 28 183 =22
€8 29 22 ‘ s £0) |
[ 42,65 | 75.860m | 13.7904 | 10.54p | 57.3508
74 43 37 4 4 £5Y
_58.11—» | 86.05—n» | 9.00p| 9.30¢8 | 41.0008
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Table X

r and Pereen of Trials in which Yocelization Occurred

in gub__-__ﬁm! I and II Respectively
”
of ® ined r and 1 r mnontal G

i1a the Lo.m&g of Zsch Yorm in Series I - V

: . Totel Present
EEE=
I 8 82
7 [ el.43% |
“z% | ()
4. 020 38
877}
1 {28.66K] 1 (¢8 %)
| 1 I 222 %‘ ig
358 2 <
; I £6, 49 41,164
g '3 - 238 3¢
: 4 ::- %.m
t B — 223
| I | S¢.55& | 51.58%
! Iy - S95__ | 149 71
: . 7.729% | 47.6548 | 53 3 F&. |
1 e8]
. 42,864 . [ 30.81-K | 9.0 | 57.1 |
¢ S&s_ | 203 98 101 9
11 = S4.65K | ¢6.5148 fo 5 1:.«#" ‘—__zg.g:
9 %6 T & 8
m, I 30,0948 | 71,86-%F | 18.75 X 1 11.¢°-% 8. 91 |
156 [ “ 13 7 94
11 _ 9.7 70,97-% 20.97-4 | 11.200% 60,264
175 57 11 4 118
I _ 32,5798 . 19. 504 7,082 67, 45%
Ma M, 30z 30 24 4 3 9
20,4198 | 80 % 13.598 1 1. X ] 70.%%
161 7 — 3¢ 11 2 11e
1 23,19 72, 23, 40V 26X | 70.81K
u A A
s 219 ? ] 54 (15 - 5 149
» 31,9643 T.140% | 18.378%7 | 7.1% | 66,

figures within the pareantheses are cbtained by including 92 doudtful trisls
Case 7. )
! figures are odbtained by excluding thue results of Cases ¥ and J in Series
by orm 1,
i Pelflesssat; Usiiplessant;CeCommmicative
micetive vogalization is that type whica is spparently more thaz 8700~
] vocslization, ocoupled with a generel plessant or unpl-asant state of the
MBjest. it coaveys some spatially directed ssening; such ag an attex,t to
Rieste with someone or something; or the sounds sccompjanyin, & search for

' Slock after 1t has slipped out of the sudbjest’s sresp and disappeared froz

il
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Tadble 30 (comt'd)

Sub=Uroup Total Present Abseat
humber 1’:- u?. - Ue
168 6
I - S5.15¢% | 70.69— ] 27.50%
- 145 61 4l 17
42.66—» | 67.21¢m | 27.67-»
P 121 o) 29 ®
S4,71e% 69 o 05==p 2] o 43an
- 296 135 92 29
1358 88 -2 sS4 19
| o £ 38.41wp | 64.150m | 25.85mm
| e T 196 102 72 29
* 52, 70,50 | 28, 43
- Si2 84 s 28
I 26,9 51,100% | 45.24—»
Xy 1 480 163 12 26
‘ 33.33v8 | 7€.35 | 16.25 »
L 162 81 46 Se
50  »] 56.79pn ] 4l.06=m
s PP T 247 110 65 40
44,5590 | 59.09 56,5608
152 6t 54 5
I 42,7644 | 83,084 7 « 6048
I, , 11 Ted 80 55 n
4. 67 ]| 91.67%] 6.67=%
145 7S 54 20
I 50.549% | 73,97 27, 402
. - (126 51 (S -
40.46-» | 88,344 | 3.0
I 80 37 35 1
46.25 » | 04.50e8 | 2,70¢%
g, II 89 45 38 s
moﬂ 84 o 674
124 54 5 9
I 43,85% | 63,3508 | 16,675
B Wga - 160 5 51 :
T “!1&- 86 6.7#
107 vy 24 20
A mg, I “"—"1“ ‘:Zg 1o s | 8. 0n
2 2
E 11 .3, 89,66 | S.
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Teble 30 (ocont'd)

Total Present _— Absent
¥umber — Te Po Ue Ce -
144 71 40 29 [ 75
40,31A | 56.34-4 | 40, S5.63¢% 50, 60
152 78 64 13 4 6 *
S0 » [ 84,21 17,112 8.26¢48
1338 50 T35 13 2
37,044 . 70 % | 26 %» ¢« 3
242 94 80 12 3
S8.64qe . 85,1lwn | 12,77—% | 5,324
137 62 L 54 4 5
i 45,260  57,10-4 6.454p 8,06-%
1176 | 64 T 44 18 s
' T S6,36ef 68,75 » | 28,158 | 4.69>
144 47 34 -8 8
O2.64» 72,34¢w  10.64p | 17.024m
116 43 S8 4
37,07 ;. B8,374% 9,30¢% | 2,354
93 48 20 17 T4
. 51061 62.5 35.2’ I 8.3
[F) 25 21 2 2
28,092 84 > 8 % 8 F 4
1768 89 . 57 725 7
' 50 P, 04,0448 I 28.09-n 7,67
T 107 50 T 34 T 14 M T
: 44,73 . 68 » | 28 % . 10 %
[ 12 11 d ) ;
T 74 FEES i R3 T3 S
L 40.540» . 74,67 ' 10 % | 16,87=m
104 & 7 M) 1
T4, 27 B2.82¢8 17,764 | 2.224%
158 . 70 59 T4 9
34,5090 « B4.208 ' S5.7iefk | 12.66-m
99 = 26 20 N 2
L 26,2508 | 76.92¢8 15,3848 | 7.000
77 BEER 130 ) 1
40,26—n | 98.77¢p | O & | 2.25m
54 61 47 10 4
39,61 77.05=» | 16,5045 8.5¢-
[ 116 57 = 43 13 4
50 » | 75, IO ¢ 7.0
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Fub-umup Total Present Absent
Number 1 ;L Ue — Ce
I 322 33 86 35 15 199
41.30¢% | 64.66¢p | 26,324 | 11,264 58,705
I 102 45 42 0 4 57 |
44,125 | 93, O ___» 8.89% 55,8845 |
I 68 39 27 13 2 49 .
44 , 324 69 o 239 3G o 23N SelSerm 85,
I 57 22 20 2 1 3; |
, 38, 60—% | 90,91 ?.09%n 4.554 | 61.40¢% |
1 162 66 43 16 11 96
’ 40,7440 | 65.1548 | 24.244m | 16.57 59.26-%
I 93 42 5 0 7 51
45.16¢% | 92.86-% 0 % | 16,674 £4,.84-4
I 87 27 17 1 42
; 51,72¢4% | 60 - | 37,76 2. 20 43, 28w
— 76 2 27 12 0 38
50 > 71,0548 1,564 O @ 50
I 249 19 a9 32 S 130
47.79p | 74.79=» | 26,C04m 4. 200 52,21
1 111 55 46 5 6 56
B ‘9.55-’ 83.6” 9.09*[ 13.911 50.&
g 86 28 21 7 1 58
32.56wn | 75 » 25 » e Pp 67. 449
Y ; 58 37 28 ? 5 21
i 63,7 70.279% | 18,924 | 13,518 36,21
H 148 50 29 19 2 98 iin
I — 33.784m 58  » | 38 | 4__ | 66.2Rp
1 299 46 120 4 28 153
48.83wn | B2.10WM | 2,748 | 17.1294 | 51,1748 |
I 68 29 22 4 S £ |
42,654 | 75,8648 | 13.79¢& | 10.544K | 57.358¢m |
II 74 43 37 4 4 31
58,11« | 86,.05=% 9 o 30em 9 o 304k 41,890%

i
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end inorecased in Sub-group II. The relative percentage of

expressions of unpleasantness, on the other hand, increased

consistently 1in Sub-group I and decressed in Subegroup II.
Communicstive vocalization fell abruptly {(from 7.69+% to

1.85+%) from Form 1 to 2 with Sub-group I, s=rd remsined rela-

3. tively constant from then on; 1t fluctiated witn Sub-gzroupn

II. T1s part of the 3ata presents a perfect pi

Q

tare of two

sets of dlametrlically oporosite results from the two sub-groups

£ the EKegular and tre Comblneld Experimentsl 3roups. Cn the
4 p

surface, this seems to indicete, agaln, scme soceciflc relaticn

of vocal concomitant ¢c “he natire and seguence of the exper!-

n% the bteglaning of learning.

zental task, especlally evident at

3} However, !r tne rest of the Serles (IIg I3y,

-y

JI¥, IVE, IVM, VS and V¥) tne Sstatlstics show l1ittle or no

systemaclc and meaning<ul chanse {n the relstive ‘requencsy

0f trnese three tyneg cf veealizattion oni no aoorecliable and

gonsistert correlation Tetweer vocallizeticn am3 tnotal numbep

of trials, percentare of success, reactisn time or even coral

behavior. ™ese deta wou s therefore seem to signify thas

incidence snd tvoe of vocelization were more indicative of

the amount of int-rest in anl the staste of adlustnent to the

LY WY

different aspects of tne general exoerimentsl situstlon than

[Toctnote continued from page 127)
wich these forms sre presented. Thus, for Sub-group I an !n-
trease wou mean the Increase in the size of a score from

Porm 1 to 4; whereas for Sub-group II, 1t would mesan the In-
8resse In the size of a score from Form 4 to 1.
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of the degree of success which the subfects sttained, cr the
amount of ii17fisulty which they encountered, 1in any specific
discriminetion "sufgzabe™ beyond parts of the first two
serles.

4) hevertneless, speclal reference must be made
hGere to the first form combinstion cf Serles V (apcoss-z'pel
for Sub-grcur I and oval-cirazle ‘op Sub-groun 11}, In tnhls,
during tne first cne or %w: ex-erixzental sittinss, there was
selways an Incresse 15 *he totsl emount cf vessllrzatton
oresent, as well @3 s progortlionate irnsreacse (- ex>ressticons
¢l unplemsant and parti:zularly ¢f zomsuntcoss-ive t7zes: and

a correspcndling jecresse in tncse of the cleasant rtvoe

Would seem t0 5uFIest Onte MIré some sne:

rigare IO .see page 1322) and Tatle X1 . see cege 133,
snow that.
-/ Azmonz tne Iive iifferent asrects -f effective

tenccmlitent chaerved In *ne Leguilar Exoerfzental Lrcur
taroughcut Series [ - V, pleasantress s by far the most pre-
dominant (mean, 39.36-7,. YNeutral concomitant is secon3

in order of frequency imean, 1C.73+%). Jnpleasantness

gomes third with a meen cf 12,10-%7., Very plessant soncexl-
tant is fcurtn with & mesn of $.65-%, while very unplegsant

toncomitant is the least frequent cf aill (mean, 1.02-%).

2) Considering these five aspects cf affective

1
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Table 31

Sarcentace of Trials in w=2isn y'fferernt AB;ects of

AfToctive nocsitant Aere vbserved in xscn Suz=Group of the

esiler Experi.ental srouz in tze Learrisy of Series I « ¥

ABL-CctS Sccres Sub—srouy IfSub-Greougp II Comcined
Total BLo8E 55,02 = 17:,68 %
L vory Meor S.5" P 1iel % 3. 6o
cFieasant I o L Order 4) 72 Ta) s
iotal BEG,58 » T2, 40 % i411.98 .
Pleasant an S8E,v64» PC. 30 » 89..56-%
Rank order (1 (1) (1)
Neu tral oA n M 7o 624w 12,.28-% iJ." 3B H
wox Order | (3 (2, {e) o
Totel 10E. 2 % 7 .40 » 161,72 % i
nplessant ‘san 2o Sl ¥y 1 B - i1Cal1Z4 ;
g Order {(e; T4 {3)
v Totai 299 B Becd » 18,2 B
ory c 1,00 Lo o4em 1.0Z<%
Wplessant [mgni Orcer ) (5) (5]
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econcomitant from the point of view of indiviiusl differences,
s plessantness ageain heads the list with s range of 97.43+%

| to 70.03+%. The others, listed in order cf diminishing
renge, are unvleasantness (27.94-% to .57+%), neutral con-
comitent (24.03+% to 2.34+%), very pieasant concomitent
(20.72+% tc 2.15+4%), eni very unrleesant :oncomitant (3,474

to 0%).

3] Viewing the same aspects of ellective =o

o |

comt-

tant from <he standcooint cof gFreus differences, (t is s
jood b

[
m
]

nificant tnst pieasantiess !s the mces fregueat, snd thes
very unplessant is tne least frejuent for btota of trhe suh-

groups. Unpleasentneses comes sescnd 'r srcer ol Jecreas!i:-

F

Sub-zroun II, while Veéry c.easant toncomlitent !s four+ts fer

}

-

Sub-grouc I and *nipri for SaTegroun 15,
From the ahbove res:lts the following seneral-
izaticns have been reached:

1) In spite of » stristly exnerimentsl situst?sn
and the rigsld 1scleticn of the sub lect Juring all trtals,
pleasantness was tne most Dredominant affectlive ccrnaomisars
for every subfect 1in the heguliar Exterimertal Sroup.

2) Both of the extreme asneots of affective son-
eomitant, very pleasant and very unpleassnt, were infrequent
in all the Hegular Experimentsl Zasses and showed the least

emount of individual variation.
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3) On the whole, Sub-group II seemed to enjoy the
sxperiment more than Sub-group 1 (see Table 31 on page 133).
™he first and third oolnts stand cut pertizularly
cleearly 1in Figures 31 (see page 136) and 32 (see page 137),
which means that these points a0dly not onliy to the Hegular

Cases 1in the Ekxperimental Jrcuy, but to the Irregular ones

ss well. Hence, the

cr

ctal numher of exDerimentsl weekxs,
which one might excest *o coerrelate with boredom, or incom-
plete adastaticon, etc., apnarently have li¢:le relation %o
affective response.

Tables 32 (see onages i%c=141) end =2 | see nares 147-145)
shcew that:

1) In Serles [ trere WS B soT in

33
‘e
/]
(S 4
(]
1
T
(oY
o
#]
3
o
F )
7]
[s ]

the ~lessent aspects of allective scnecomt e

b}
01
ot
»
4
¢
®
&)
>
o]
[

porticnete decresse !r *ne un~iessant asTec sy from ~crT 1 ¢»o
4 for Sut-vroun I. This ts tpye wite or without tre aeaxslu-
glon cf tre resultc fre- c68es - gnd J I Forr D, Tre entlire
deta present a verv clear ol:ture -f ¢tre ~radual endl susc-
cessfil sdjustment of Sub-gcroun I <o tre exoyerimentsl si+tia-
tion in general snd tne s%izmulus Tetrerns 4in partizular
{ef. @) 1) on page 121).

™e corresponding data from Sub=proup II, on the other
hand, do not present such s plcture of crderily ajaotetion.
Tte plessent aspecis or effective concomitent tended to

decrease, slightly but consistently, from =orm 4 to 1, while

the unplessant aspects fluctuated frox form to form wilth no
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18 Sub<G:

Average Rusber and rereentage of Trisls im whichn
Different Agpects of Affective Lonsomitant "0re Observed

1l and I Respectivel

Table

of the

ulsr

in the Lurnig Oof Each Yorz in Series [ - V

riasntal

138

@rou

3::““ ‘ub-uroud Total Y. P. Pe N. v. ve U,
r Buzber
i 759 = 585 8
f . S96° 229 "E""sz""r 2 4
| ? ) 5.56a% * 1.01:2:
{&81) (=5, (7561 9
- - 3 S.0lem) (90,859 . {1.08e€ ) |
RS o 11 195 16 171 1 10
i N e B.2len 87,804 Col3lhy
- I “ 315 11 268 B s |
. N 3, 4900 Vi bon 3 L9508 |
1, 196 15 174 18
_ - L 7.65em . 68.78-m 7. E5e
- L 203 11 18 1
: S 42en 68,670 X S
P 1a 279 23 251 8
. I1 8.249p . 89.¢ 2.0 ]
1 "388 27 *53 ! s
f 6.06-’ 9u.98—p I 1,55-»
A 374 -~ 327 18
L 11 )i 9 egf £7.43 T % |
: R I Z86 , s
e 474% G2.56mrm -2749
Ui | "1¢s 18 “Tsv 5 3
. LI 12.4lqw 8’1.592 10. 3448 | 10.540m
T 188 11 144 20 6 0
7.101 92,0008 12,9000 S | 0 &
e 11 ) i3 e 8 4 0
; L 16.814 " 85.39e% 8.99-1. 4.49¢%6 I O <
L x 151 & " 148 15 8 9 |
L Sed798 | 96. €o® . 9.93¢% . 97ek T O <
11, forr ~1838 T 9 178 19 S 12 0
’ L, ; 4,925 V3, 9Dt lo.g [ 6,564 o] 4
7 139 11 128 11 s 0
' 7.91 92.0v-% 7.91eM 9,8 0 ®
Oy, 183 ) iz6 26 17 0
I1 8. 77K | 94,7 19,55 | 13, 0% ]

o Case 7.
tshr.l

e flgures within the

figures are ottafned by exeluding tae

seTOnt eses are obtained by including 92 dobtrul trislg

results of Cases 7 and J in Series
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Tatle 32 (cont'd)
Sub-Group | totsl Y. 2 ) 8 N. E V. Ue
Nusber
116 11 103 7 ? o)
I 9.48¢% | E6.799n | 6.0548 | 7.762 1 0
1 251 36 207 KX 35 s
14.344» | 62.4%¢s | 12. 150 | 12.94¢% | 1.204%
126 7 1c9 1e 17 2
I 5.7 | 56 16 R [ 10.04p | 13.28e8 | 1.560m
T 132 16 114 24 19 2
12,1244 86.36e» | 18,1808 | 14.304» | 1.52-m
217 1% 198 18 18 s
I 7. 74% | 9l.244k ) 8.290% | 1.3548
- 387 o 40 29 17 ) |
11,37 87,86 | 74,064 i.o-gh ™ S
’ 182 1 132 Z4 I 8
z Y S El 4B84n | 14.P19% | 19.14K | B, A&
. 196 25 170 38 28 2
5 12, 63-% Qc.664 | 125,154 | 1a.lagm | 1.0108
1 152 17 14 30 5 0 .
S1.164% | 68,1584 8. 564 | 3.c0% X
139 12 126 8 9 0
I ; $.35¢8 90,654 | 4,174 | 64,7 0 <
145 26 118 24 20 0
1 17.93¢% | 81,364 | 16.5598 | 15.7% N S
102 0 96 17 3
I 5.6608 [ e 12 L | 16,672 | 2060810 K
" 80 12 68 5 1 )
S f£1 8 & e6.256% ] 1.25 o £ |
72 12 60 6 T =
II 16,678 | 635348 | 6.350K | 417K 0 %
124 23 101 14 e
I 16, 3 11,2948 | 6.0648 1 0 %
117 17 1 15 1
11 14.554 | 85.47 12, 8248 598 1 O & |
107 11 26 24 20 0 |
X 10,2898 | ©O9,72-% | 22,4 18,6 o &
106 12 95 24 0
Il | 11.38X | v.eok | .60k 18.0ZT 0 X
I 144 22 121 21 29 )
! 15.26-% | 84,034 | 14.589% | #0.1 0 £
1 113 16 98 [7 10 1
8 14.16-4 | 84.06=» | 18, 8.864 | .8648

"“
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3 periment b<Group | Total v. P, P, N, B 2 v. U,
Number Number
I 138%
1II,, - =53
137
) b ¢
L
I1X '
“ T 186
" Tes
Iv —
Asl # 1z lle6
I 93
Iv
As2 11 89
I 178
4/ 1 107
1 (-}
I¥3es _— e S
4,
) § 104 15 88 ? ¥ 3
—ovm— JL‘QM- u. 6.730 GQ;M 1.92
158 L& 18 4 )
L) 1 8.564% | :91%.” 9. 49 Z.559m 5 §
1 99 8 »0 4 2 2
S.ﬁ 93.912 4.M 2.0 2.
Tess 11 77 e 71 2 _T‘&‘ 0
7.79¢» 92,21 2.0 0 & 0
1 154 16 137 le 9 1
New 10.30» 68,06 9,00¢» | 5 .
11 114 8 96 10 4 2
I!,?O_«z 8¢.21l4» 8.77 ,‘E R
: b & ﬁ f X3 [
m 8‘ 'L 9 (3 15. ’.9 r.
: I1 102 22 g 3 0
2l .87 - £, 9 0 5 0 i

il
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Tebdle 32 (comt‘®ad)

ﬁcnmtiub-cmup Total V. 2. 2. N. T. Y. U,
Hanber m:;” 12 7¢ 27 10 4
Yia I 13,64 | 84.09e% | 50.684% | 11.564%] 4.56AK
57 B 51 12 2 0
11 6. 7708 | 50.479% | 21.0898 | S.51& 0 %
Y 162 11 159 18 16 0
v i le.W 96. 6.02¢% v, % [ 4
2s 93 1l [:¥] 3 :
IX 11,604 68.1798 | 3.5K S s 5
o7 e 77 17 14 Q)
V.. I - 9.20-%] 88,51 19.54eX ' 19 6493 6.90%
) ) e ‘ "0
o — 7.0 | 55.11F
7. 80k | 92.11-% | #1.05¢% 1579, 0 |
L 249 37 213 26 S0 2
'3. i__ -!_086-2‘ ”om- Ve 5 12,004 * }
111 18 96 8 -
&
i 13.5:13;:55.3‘9 ToZlB . e S0 "I B
88 5 79 19 6 1
'3. x ! — 5.81 91. 15.12-; 6.9 101 1
56 6 52 5 7 'T"&E
11 10.544% [ 00.66 | B.624%  12.0°K 0 &
148 10 ) 19 T 0
[ I 6.76-X] 93.244% | 4.054%  17.64K% 0 &
Ve - 299 “ T 8 e 0
1¢.72 K | 64.628 | 0.369&8  £.01-% O |
" 68 11 57 < N °
v 16,16-%1 65,6248 %.BM 5.88¢% 0 & |
<a 11 74 16 58 ' 4 0
2]l.624%] 76. 9.4 | 5.4l 0
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Table 33

Number and Percen

@f Trials in which
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ete of

of the Combined

in the L-‘rnu_lg Of Baca Forz in Series I - V

sg¢tive Conocomitant were Observed

r and I

in Sub-Grog- I and IT Ro-eetivoll

r XExperimsntal Grou

nw Si..b-Group Tot‘l 'o Po Po NQ Uc - Uo
Kusber Number|
" 7686 | 25 09 46 113 i
2.9 .S [ s{ig —1¢.594% 1 "@'
2% | 22 4 91" ‘
‘.’ &.z [ ] L l
T877) 11e8 6 ‘ TE‘E
— 2,65 (91,15 7.7 (12.684%]) 1, ,
222 16 96 ) 36 10
11 | Te21-% | 89,19 (12.61¢8 | 16.82A2 4. 5008 |
358 | 1S 20 26 57 9 :
X 3,658 | -v.39% | 7.2¢o% | 15.9%e% 251K |
- 295 15 513 12 41 18 |
8.38¢  90.64=» | 5.1lev | 17.45-% 8. 608 |
[ 3X) 11 o8 = 31 4
I $.92¢% 86.79-% [10.31¢% | 13.900% “70
395 =) 345 57 )
. II S5.82¢% 87.5 (14,4392 | 16.46-% ] T 6.58% |
B 413 27 360 2i 48 ]
é I .. €9, 35 5.0 11.624% 2,104
! 585 52 ] i) N To
' II B, 98~ ' B9.88=8 [13.55¢% | 16.12¢% 3.2
T 319 20 3 27 16
I Ce27=% | 92479 8.464% 4.0 1,578
Il 4 i 156 ) = . 16 18 0
;11 11,541 67,628, | 10,2 11,542 - S
I 178 12 ) 20 6 5 __
- 8.86-% | 91, 43R 11.45 | 3.6 <% fr.eoi“
im 102 13 89 ) 4
II T Ti.s % er. 7.840% | S.9029% NS 2N
L 161 ) 5 156 9 B
S.73-% 96.27¢%  0.32-R | S.50e% %_ﬂ:
219 10 207 =) 13
11 4.57 R 0 2. 04K 1)
. 15 Y5¢ 5 IS ‘S"I
6,67 93,2 9 . 1.58
e T n 1e3 0 =6 17
I S.2. 0% | 95 18, 11,80 0 £

) figures within the

Ploicunt; P.ﬁ_'—

essant; KR.-Neutrel;
parentieses are obtained by including

«3Unplessant;

«UeSVery Unpleasant
92 doudtful trials of

obtaiansd by excluding tae results of Cases F end J 1in Series



143

Tadle 33 (cont'd)
Sub—Gmp Total Y. P. P. N, Us V. U,
¥umber
I iz 11 108 7 9 0
9. 00001 M, 260 | 5. 79a | .44 | 0 %]
298 0 250 36 % .
11 13,4295 | 63.0008 | 12.75v8 | 15.09% T 15,k
138 7 119 18 ™3
1 . S.07¢h ' 86,2348 | 11.80¢8 | 13.049% 1. 45 |
- 196 21 Ti7e S6 ) 4 ]
10.71—= ' 87,76 B7.76> | 18,374 | 14.292% . 2,044
I 312 16 "29S 21 35 s
&lhi 93.91” eom : 11.% j ogg ‘
- 480 45 T 432 o) 26 3
9.38-,; 9r ¥ | 1C.z1la | 5.4t S
L 162 24 S1 IR 1 )
e.voif 31, L1461 | 10.14—p . S.00
247 ) 216 37 +0 -
I | 1., 87, 14, 16.100% .81l |
15z 17 "134 1C 5 0
I il.18pp 66,164 & 6.8564 | S.,8%- . 0 %
1 L 144 T 13 131~ 9 s _ . O
' 9,00 v0.97em 4.6 .25 % . 0 %
145 %6 118 2¢__ | 20 N
I 17,9348 Bl.3%-p , 16.550m  13.70¢8 0 &
126 e . 120 28 ) 0 ;
I 4.754* ®.24n | 22.258 | 2368 10 3
1 80 12 .68 S 1 0 .
15 % 85 1 6258, 1.5 - &1
1 ] 12 7 A S i C
13.% 88,52 | 7o m ! .59 1 0 %
I 124 101 e 10 0
13.55-; Bl,45¢8 | 11,2946 @ 8,060k | O &
1 140 18 123 25 T4 0
12.86L ]| 67,86 | 17.06a | 2863 1 0 %"
I 107 11 ) 24 ®0 ) ]
10.2&3 69072 | 22,43 | 18,6008 | O % |
1 134 17 28 ] )
laiaii_‘ 87,31 20,002 | 1.4ogK | © :d
144 121 21 29 0 :
11 182 18 132 . 14 1
11, 86, 54 22,2 7wn | 9.51e% . 6648 |

thi
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Teble 33 (ocont*d)

ﬁoﬂnnrb-amup fotal 7 v, P, L N. U. Y. U
Busber Number ;
135 M 11 125 C is C
I B.15m | 9z.50qm | 7.41A [ 9.65m!C % _
229 11 242 L 29 218 25 13 1
. 11.98¢% | BE.844f | 10.35¢w .37 .41
137 )i 26 19 24 4
I -
T 18,98 | 73.564m | 17.527% Z.92-4] O S
Liley 11 176 T 19 156 35 20 1
12,808 1 66.64=p 19.69% | 11.364m] .57 K
L 144 T ” 137 16 5 0
! 4.5608 | 95,14 | 11,1148 1 3.47¢81 0 [ S
Vs 1 116 11 105 0 e 0
Vé450% | 30,524 ? .7 6% 5.17¢44] C 4
I 93 14 7@ 18 17 0
* LE . O Z.B8%mn | 19,2548 | 18,26 4] O [ 4
An2 89 4 BE ? e -
II 4.49¢% | wi.C A 7 =7y 2.254] O .3
I 176 16 159 14 21 5
v . B, 99 | 39,04 S E7 % | 11 ,B0=m] CoC.=M
Az I [ 107 . v ¥ 17 [ 14 1
)4 B.4leom | 22,5040 iSoBiwh | 12,084m1 2298
1 a2 ) ) £ 2 1 <
2,5 e Y1, zt=l . 2% 2"l T ;
IVBas e e < gv d 3 S
N ¥ 8,78 | I3.244% 9. 46-% 4., 05w ° < 1
. 14 : it 86 7 7 2
! l4.42¢4 E4,624 ¢, 7390 8, 739 I.srg
1V0m - 15c . is 1es 15 —<_ 10 |
- B.0098 1,778 1 O.40e% ' P, 0 »
99 - 8 90 4 T2 2
v . _ . 8,064 | 9C.vi-m $.00qh 2.0240] 2.0248
Ced . 7% 6 71 2 0 C
> 7.79¢% | 98,21 2,604 O 0 ¥
1 154 . 16 137 1e 9 1
v . JIC.svA | 88,9 9.0 | .04 .68 K |
ta 114 ) 96 1 1
11 “ S 2
- 15. 7% | 84.21¢m 8.7‘72 11,4090 1.7_5_1
1 322 26 zur 50 | g [
- 8,07¢% 91, 18,83, ) 1.6648K
Vs - 152 35 &ﬂ-‘_i I
e BleS7H | 78,4345 ] 2.uéya] O N O

1 ¥
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Teble 33 (cont'd)

Total V. P. P, N. Te Y. U,
Rusber
88 12 74 27 10 4
57 S 51 12 2 [¢]

B, 77¢% | B9.47 .05 351 0 %

l62 11 1583 12 16 0

93

2:799% | 944498 I B.0%gm | 0,865 5 &
11

78

o]
87 8 77 17 11 ]
9:20-% [ 88, 5T X | 0. 54 | 17,600k 8.90& |
6 0
— 0 X
2

—— 4.6 65.5se 110 B Y N
- RE B S.%iep T._-z__%‘_E
1

86 5 1o )
o Qlaﬁ I5.12-Q 6.95 °

58 6 52 7 ?Kj
10,3494 | 99 8,62 12,07 —» "11

148 10 138 6 19 0
6,764 | o3 4.05e% | 12 NS B

299 rvy 28 6 0
14.72-% ] B84.62 9. 36w% 2. Ole Tj:

() 11 57 n I o
16,155 | &5 meer 5880 T 5 055 LI

74 16 58 7 <
21, 78, 9.46-% 5.4!-’ 5 ;
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system or congruity (cf. e) 1) on page 121).

2) In Series IIX the relative proportion of the
pleasant aspects of affective concomitent tended to inorease
from Form 1 to 2 in Sub-group I, and to decrease steadily
from then on. In Sub-group II 1t tended tc decrease steadlly
from Forrz 4 to 2 end to increase from then on. The relative
proportion of unvpleasant aspects of affective concomitant in-
cressed consistently with Sub-zrou- [ ani decreasodl in like
manner with Sub-sroup II. As in the case of vocslizgation
this vart of the deta (Series [iY) glves o nl2ture of two
sets of opoosite results from tre two sub-crouss of the Hegu-
lar and Irregular Exverimental Grouos (cf. e 2) cn seges 121
and 130) which eorears to “e somehow correlstel with the
crder of tasks.

3) T™e rest of the serles (IIS, .IIS, iII¥, IVS
IV, VE and VM) shows little or no svstematlc an: meaningful
distribution of the five aspects cf affective conzomitant
and no significant and consistent correlsticon hetween af-
fective concomitant and total number of trials, oercentage
of success, reaction time or oral tehsvior. However, af-
fective concomitant 1s otvicusly relested tc vocslization.
This 1s to be expected since vocalizaticn is one of the
Primery indices of the anffective state of the subject.

Because of this high correlastion between the two sets of

180. footnote on pages 121 and 130.
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results in question, the seme generaliration resched in the
csse of vocalization 1s applicesble here; nsmely, 1t would
seem that the percentages of trials in which the five dif-
ferent aspects of affective concomitant were opresent were
more indicative of the amount of interest in and the staste

cf adjustment to the different maspects of the reners.l exper:-
mentsl situsticn than of the degree of success which the sub-
jects attalined or the amount of difficulty wnish they en-
countered in any svecifle dlscriminastion "2ufgabe™ beycnd
parts cof tne first two serles cf. e) 3) cn pages 13C-131).
4) Nevert:esless, tre same exce-tionsl instance,
fcund in vocallization, occurs nere in the first form com-
binstion of Series V, whern for tne ©irst ¢ime ~he rnsltiva
was abtruntly mede negative. T.ere was n declied ‘ncrease

in unplessant and very inclegsart sfrfective concomliterts

snd @ proportionate decrease in -leassnt and vVery rcleasant
effective concomitants. However, this stmate of diisturbance

lasted only tnrough the first few trials.

it woull seem that both affective concomi+-ant sni vocalilzatlion,
slthough so0 widely used, [viz.,Gottschnldt (44), ralens
(47,48), etc.] sre really somewhat unrellable cblective cri-
teris for the apparent iifficulty of s given task and the
subject's success in 1t., The other obvious interpretation

is that all the numercus discriminetion problems in the present
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experiment, with the above exceptions, were eessily within the
sdaptive capacity of the primitive asge levels studied.

2. Analysis on the Basis of Dovolopnontl

Analysis of the results of Series I - V on the basis of
development reveals certain interesting fects not brougnht
ocut by analysis on the basis of achievement. These facts

will bte discussed under thelr respe-tive hesdings.

a) Total Number of rorm “ombinations Cee Table 34

on page 149 and Figures 33 and 34 on pages 150
and 151.)

In spite of obvicus i{ndiviiuml differerces in tre total
rumber of form combinetions learned oer exnerimentsl veriod
during eny glven ege level, trere are certatin cenarel <*re.ds
comron to the sublects cof the Kegular snd Irregular kExper!-
mental Groups. ™hese trends sre as fcollows:

1) + general tendency !n all sroucs fer the number
of form combinations lesrned ner exnerimental nerinsd to in-
creasze steadlly from the severth %o *the eleventh or twelfth

month. After thls there was a definite nlatesu or even

1?h13 part of the analysis covers seven sge levels--from the
seventh to the thirteenth month of life. 211 the subjects

in both the KHegular and the “ombined Experimental Groups com-
Pleted the entire Series I - V experiment during or before
the thirteenth month except Case A of Sub-group 1 who com-
Pleted the experiment at the fifteenth month. Since she was
the only one who did this, the analysis does not €0 beyond
the thirteenth month. 1In the presentstion of the data, how-
over, for the sake of completeness, Case A's data sare in-
¢luded 1in full.

I
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Table 234

Average Number of Form Combinations Leserzed per Experimesntal reriod
st Bach Age level by Three TYpical Ceses from Bacn of the Sub-‘}mugo

of the Hegular Experimental Sroup in the Leerming of Series I -V

Sub=Group I Sub—Group 11
Lvase hNumber Av, No, o° a8 Number Av, Ro, of
¥ore Comb, Form Comd,
J [ o) R
x .‘C L - -
R - e - P 0
J + 40 C -
‘t; ‘91- L .‘“ —_—
R .m- :'.') 1.00
J 1,00 C [+
K 1.08¢ L 1.0ve¢
R 2,00 P 1,204
b 1.04 C FEETY
K 1.11‘ b l.lO
R 1080 P ‘5C
: 2,oc c 1.82-
‘ -—en W an L 2.00
R 5.00 a:' 2!6"’
J cmm- ¢ 168w
x - e o L . & T 3
R —~——- P ————
7 -—- - [ 1.66:
K - L -—-—
R cow- P -
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decrease. The improvement was Probably ijue to the combined
effect of maturstion and leerning, end the decline, to the
loss of interest in the task which had now tecome too eimple
or too stereotyoed.

2) From the seventh to the eleventhn menth Sub-
group I surpassed Sub-group <I1in rferm combinetions leerned
per experiments: periosd, excent for one Insignifiecan+ ex-
cepticn (.07 formj) at the elghth meneh level., At gne eleventh

mONtn level, perfcrmance s reversed, Sub-groun ! now ex-

celliing Sudb-groun I. Thls, szsin, Se€ems nlesrly relsted to
cerder of OPresentetiocn, lee., relative d1fflculty of 41s8-

erimination tasic,

b) Total humber of Triels (Cee Tablie 25 on race 153

and Flgures 35 and 35 Oh pazes 154 and 135.)

The seme tendencles--]; marvel indivizugl differences,
withirn (2) @ steady grour inzrense ¢ trinsls rep €xrerimental
oericd from the Seventn toc the eleventh cor twelren mensh,
follcoweqd by a definite “lateeu or even decrease frox then
tn--are found nere, arj drotally have the Sane cguses. The
reversed rolaticnship between Sub-grours I snd 1], however,
is not duplicsted here.

¢) rercentage of Success (tee Table 3S on page 156

and Flgures 37 and 3& On pages 1857 gnd 134. )
1) Indivigdusl differences nre agaln oresent:
bowever, they are not so marked as in (1) total number of

form combinations leerned, or (2) total nunter of trlals


rlst.au

Teble 35

153

jvezege Number of Trials Carried Out per Exjerimental Period et iach Age level

by Three Typical Ceses from Zsch of the Sub-Groups

of the Regulsr Experimentsl Group in the learning of Series I - V

Wt Su 1 Sub=Oroup 11
Case Rumber Averags Kumber Case Kumber Average liumber
_ of Trials of Triasls
J - c g
K 2.4 L ——
B -y P 4. m
3
J 18, 70 C - - ;
K 15.27¢ ) 5 19.47«
R 10,75= P 18,584
J 19.454 C 12.,33¢
K 18,87« L 23.09¢
R 17.27¢ c 19.85%
K 17.56= L 2. 40
R 16.4C P 16,534
J 19.75 C 17 ¢ 55=
K -';. L 20.“
R 25,5C P 25,00
x- - - ap-a L -
n Lttiindd P -
‘i - C u.&
‘ - - L -wee
R onee P ooece
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Table 38

Percestage of Success Obtained at Bach Age Level by Taree Tipical Ceses
froz Bach of the Sub-Groups of the Begul ar Experimsnatal Group
in_the learning of Series I = V

Snt: Sub-Group I Sub=Group il
Case Number Percentage case Number fercextage
- of Success of Success
? K 88,499 L -—
M g P £2.5 % |
J 45,60 0% c R
8 K 88, 454% L 3.2
R 79 o S8 2 63.65
3 4. 45 C ©$__ »
i E 84,29 % L 57.3% (
! R £7, 834 P 6l,
. 8Z.liewn [o] 4de
10 K 63,29 v» L €€, 63
K 71 .950» P 48 o ¥ 4
T 74, 660n c .67
i1 K ——— L 77,5 » i
n 78 o 4500 P 80 b 3
J - c €., VO
R - e P oo ow
7 —— C 0. 49>
l A antaded P - e
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carried out.

2) There was agalin a genersl tendency in bdoth
sub-groups of the Regulsr asnd Combined Experimental Groups
for the scores to increase from the seventh month on. How-
ever, the increasze was slight end irregular. The irregu-
larity wes probably due to the seguence of the experimental
serles whereby the standerd series (review experiments) were
interspersed with the modified series (new exoeriments ),
while the meagre incresse may be sttributed to increasing
difficulty in the type of tssk presented to the sublects as
they became more eni mcre csdvarced in thelr discrimination
pericrmance. In conseguence, what {mprovement they had
g€eined in percentage cof success thrcursh the orocesses of
matuiratlion en2 trelining was partielly orfset at least through
the twelfth month, by the increasing i1irficulty 1n the
task.

3) T™ere 1= rc :zonslsten: or stable Jdifference
between tne two sub-sroups in veércentage of success through
these age levels, but rather, an irregulsr alternation with
small statisticel renge (2x to 93 varietion).

d) heaction Time

l) 4dJroup Differences

(a) Total Heaction Time Per Experimental Period

(See Figures 39 and 40 on pages 160 and 181.)
In total reaction time per experimental period at each

age level from the seventh to the thirteenth month, Sub-group

1
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I differed significantly rrom Sub-group Il in two ways:

(1) ™e curve for Sub-group I shows e short total
reaction time per experimental period et first (126.10- sec. -
200.08- eeo.),l an incresse to the tenth month (277.52+ sec.)
snd a fall to 1ts minimum {116.28+ sec. - 99.67+ sec.) at
the thirteenth mcnth.

Une possible interpretation of this curve 1is
thet during the first dasys of the experiment the sublects
of Sut-group I were tco young to meintain their interest in
the tesk very long. As they Frew clier, they were gble
generslly to prolong their erx-erimentsl periosd, thus learning
tc dlscriminete more and xore feorms (see a) 1) on pazes 148
encd 152). After the tenth month they had reached a stage 1in
levolorrent ir whilon ther were eble tc verrorm so I'sst trnet
there wst no lenger eny need for then tc remae’n in the ex-
cerimentsl crit fer BLY freet length of tire. furthernocre,
es the renge of at+tentien expanied, they hecarme incressinglr
imoetiernt with the tesk which hnegd edperently hecome teoo simrle.

The curve for Sut-grcur i, on the other rand,
thows 8 long initisl total reacticn time per exnerimental
dericd (between 419.4€6+ and 50Z.51+ sec.) maintained threough

the first two months, & descent tc the mirimum (214.01 sec. -

1Here, a8 well as on the following pages, when two figures

&re hyphensted, the first rumber is s score for the Regular
Experimental Group anid the second, 8 sccre for the Combined
Regulsr end irreguler Experimentsgl Groups. Thus, 126.10- sec.
belongs to the Kegulesr snd 200.08- sec. to the Combined Groups.
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210.16+4 sec.) st the eleventh month, send a rise back to
246.21~ aéc. and 268.63- gec. st the twelfth and thirteenth

months. This is brecticelly the opposite of Subegrcur I's

reaction time.

Since the twc csub-groups were carefully egusted
in both chronologicel snd ievelorrmentel e
ecticn time for Sub-grcuzy ;] durirg the f
nct bte Iintervreted es orn Irdlcesticn of » nt
zeturlty on the pert of tre Yrouc. Ther

quence of difficulty féeng, cnce more, the

"he comtined 4dsrte cn s tal amber

binstions lesrned, *totsl number c tr!

totel reecticn time regiirei rer exrerirent

attaired the!r meximur ie2,re€e o Inteprese

thelr sceres in re~cticn *ime were sere

where revtweern Z10 -

280 ceccnds. bpeycns thls dmile n

43

4

L)

(& 4

Fer 2irecsicn tre

8cores rverhans indicate e! ther irmecurity o:. the napt cf the
subject, or loss of Interest {r the tsuc, or excess :

<, sive 317-

ficulty of the stirulus rettern.

(2) This explenstior leags dlrectly tc e 31fr-

ference tetween Sut-groups I and Il: With the excerticn of
the tenth month, the reacticn time oer exrerimentael pertoa
for Sub-group I was consistently hiyher thaen thet for Sub-
group I. Aside from s possible difterer.ce in verscna’lity be-

tween the groups, the cesuse, sgalin, seems tc be the differert
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order of pattern presentstion.

(b) Average Fesction Time Per Trisl (See

Figures 41 and 42 on pages 1€5 and 166.)
Group differences ere likewise indiceted here:
(1) Sub-grouo I shows low rescticn time per

trisl st first (11.5€- sec. for the feguler Experimentsl

ot

Jrour), 252.01- sec. - 255.55+ sec. st the nintk mcnth, and
277.524 sec. st the tenth mcn*th, end minlpum {(3.28- sec. )
gt the thirteenth mecnth.

Sub-grovr I regins et £4.2C sec. - 43.54

'y

s6c., falls raptily *o estout 11 sec. &t tre tenth mcnthn, and
remalns sc~roximstely there through the thirteent: month.

(2} With the exception of the tenth mon<+t,
resction time rer tritel for Sub-rroup Ii was consistently
higher than tne+ for Sut-group 1I.

2) Indiviiuel Cifferences (See Tahles 37 end 38

on peges 167 end 162.

So fer ocur discussion of reesc+ion time hes bteen corn-
fined to grour cifferences. Indlvicduel cirferences becth in
total reacticn time per exrerimen‘al rericd snd 1in average
resction time per trlsel ere, however, very marred {(see Tables
$7 and 38 on peges 167 end 168).

e) Cral Behavior

1) 1Individusl Cifferences (Lee Tabdles 29 gnd 40

on vageg 169 and 17C.)

The wide range of individus? dirferences, aprarently
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Teble 37

Average Reaction Tize® Required Per Zxperimentsl Period at Zach Age _evel

ty itree Tvpical Cases Troc Each of the Sut-Groups

of the reguisr <xperimental JTour in ta: lLesrning o2 Sertes [ - \J

joztn Sut-Grous I Suc-Sroup II
Case liumncer Av, heact, lizae Zase MNucter AV, HReact, Pime
per Bxp. Period rer Zxp, Period
1 ———— C -
’ K 105.2C -a - e
R -———— 2 521,00
; I 99.70 C bt
N K 261 ,47¢ q ————
R 17,20 F i 465 ,72%=
M
i 1w 7,850 C 1 147,600
§ . K 276, RB= q ———
i R 148,75 P 2E4.15¢
i I 259,20 C 242.494
10 K 3‘01'80 E': - = an
R 145,68 F 234,47
— 1 £6..76- z 26€.00¢
1 K ———- H 104,17
L R €El. 4 P 281,50
N T — c 266,90
’u K - e 3 w')cag’
L R v B —
I —— c 253,13
13 K ———— q 873,80
B - e T p - an . e

%1l reaction time in seconds
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Table 38

Aversge heaction Time® Required per Trial st sgach Age Level

by three Typical Cases from xach of the Sub-Groupe

of the Regular sxperimental Group in the learnioz o7 beries j - v

th Subelroup I Sub-Group II
Lase ANuzmber Average vase Number Average
Reactiorn Time Boeactioz PTine
I - e e C - > e
" K 1‘022- d —, ——m
R P T 150,25
— 1 7 o« 465~ C ———— ]
8 K 17.12¢ q ———— ]
H 18,53« P 25, %9= _
1 9,44~ C 11.07¢ ]
9 :: 14.8‘5’ fod - -
H 10.25¢ 2 1S.:1¢
L 14.56¢ C 12,280 7
10 r 17.,19¢ g -———
K 9 o I8 = 14,36~
I 13,78« C 13, 1o
11 ) 8 - H 10,22~
R 9¢86= P ll.2¢
1 = 0 1L.3%s
12 K - H 12,15
R ——— P —
1 ———— [ 11.09=
13 K - H 24,95«

A Treaction time ir seconds

\
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Table 39

Averege Number and Porconug of Trials in which Oral Seaavior
was Exhibited et Each Age level bz Three Iypical Ceases

1p Sul-Group I of the R ar i rismsntal Gro

in the Lou-uz_:‘ 0f Series I - Vv

th | Case Present Absent
E Total [ Fegular¥ [Bpectal®™ | Number | Percentsge ]
P e e e e
5 },: L7 133 4 8 Z| 12 e %
K o — R —
fﬁ ﬁ” T AT z T < 55 91,674
} s x AT Lfm’; S 7 1% 77.33-%
L l "—:'.771{' 5 z T - ¢ 98.28-%
| B ::.4375? 150 3z iam- 168 75, 65-%
* i%ﬁ L e £ S 54.55-%
y ;fi"rri 160 4 8 108 96.43-%
? _QZEE—W‘T_L? : 0 — X | 182 78.45+%
x :g lgg l’ g E SR 64,774
l i 7 j §¥ 8 — g 13 98.53-%
2 _1"1‘*3_3:_&_ g :.n!g 119 46.854% _
5 27,31 13'6 1,60 157 72,694 N
¥ ‘—:‘@ 1ro<8> B 224 96.554%
B — — ——— - —— :
2 = p— g — - ——— 1
r d —:'i'.E:ﬁog > 2 £ | ©e 58.33¢% i

“regular® oral behevior is meant th t form of oral behavior in which
. stizmlus block is actually in contect with the sub ject's mouth,

BT “spectal® oral behavior {s meant that formz of oral behavior in which
& stiaulus block is not in astual contact with the sub ject's mouth.
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Table 40

Averege Number and Percents 9f Trials in which yral Behavior

was Exnibited at Ech Age level by Turee mtcul cases

in Sub-t.iroug II of the hegular lxnrtmntal uroup
in the L.ocnu_xg Of Series I - vy

foath | Lase Presert N Absent .
Total Hegular® | BpnciaT‘Tj Number - Percents.s f
22 22 J I i i
¢ 6l.ilga! 100 % T T 5 -4 36,864 _
? N 46. 67K 100 % T » . % 3334w
14 1¢ T 0 : —
° 56 __» 1006 3 - w1 U “
55 55 TG T - )
¢ 36,1008 10 3 T & 61,51
8 107 107 s M R - —
K £7.22%] 1.0 » S LY 42,754
78 71 * ? -
° =% 3E. 61 N S ~ .
T 112 112 5 - .
¢ ; 39,834 10C % 5] . -5 B8i.144% .
L 128 124 1 . . . .
40 40 J ) o —
0 7145 100___» c g 1 28.574m
101 N C *
‘ 201 as ~a
¢ 33.444% 10C_ & g 2% -
85 &z 3 *
48
10 N 52 ®| o%5.36em 1.6°% s r
111 11 1 - | )
0 &.67-’ 12 * FEY & ‘ OE o SV
5 3 3 T T —
€.9 100 » C__» . 40 el .
L o —— — s S O
53 53 c t -
v 72.60e8] 150 » S N S S AR o .

® By *regular” orel tshavior is meant tha: form of oral behavior ir

Wich the stizulus block fis actually {n contect with the suble-t's mout:.

' ®specizl® oral behavior is mmeut that form of orel tehavior ir

- Wich the stimulus biock is rot irn sctusl contuct with the eLiject's mouch.
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unrelated to age, is 1llustrated in these tables.

2) Group Prends (See Figures 43 snd 44 on pages

172 ana 173.)

(a) Distribution of Cral Behavior

The reletively high initiel incidence cof oral behavior
in the curves for both sub-groups, as shown in rlgures 43
end 44, 1is protsebly due to the interonlsy cf two importent
factors: (1) s cheracteristically high incldence at the
seventh month maturaticn level, snd (2) sower of the gusta-
tory motivetion factor. £s steted earliier, mo:st authcrities
regard orsl behsvior as e form of meniosuleticn charscteristic
of this ege level (see page 104).

The steady descent of both curves sfter the nintr month
ls probably explsinable bv *the combired effect cf: (1, a
naetural waning of orsl ectivity due btoth tc maturetion snd
to scclal 1Inhibltlion; (2) the graduel dominsrce cf complex
menusl activity over orimitive gustatory lures es motiveting
fectors; anc (3) Increesingly re-13 eye-hsnd dominaticn of
behavior [ef. Stern (17), Gesell (45), zihler (12), etc.].

The contrest between the curves for Sub-grcups I and
II 1s probably attributable to the different order of pst-
tern pieaontation a8 discussed eshove. In other words, cral
behavior 1g eoparently s quaelitative concemitsnt of behevior

88 releted to s =pecific task as well as to meturation.

(b) Frequency of Cral Pehavior

In every month except the thirteenth, Sub-group ii
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exhibited oral behavior more frequently than Sub-group 1I.
This difference wes more marked during the seventh, elighth
end ninth months ther ir the followirg three months. (f the
total numter of trials in vhidh orel T~ehsvior was present,
tetween S8% tc 38% of them contalred "reguler” orsl behavicr:
sbout 1% tc 2%, "specisl™ crel ‘rehsvicr: snd about 2%, hoth
kinds. This lsst staterment aprolies to >o+tn sub-grours.

Since the uge of cral bersvicr erperently 212 egld 3A's-

crimireticn perfcrmarnce (see rsye 104), ard slso ir view of

b4
D
{3
({4
9}
(9]
V-
k.
)4
»
Q
.t
€y
*3
[{]
WY
o}

cur-srecur I Jommer. maturetiones
tcrh frcucs, 1cwever, cseew !ndifser.d ir t-e cormrrn deslire
cf cral hehavicp after “-e nin*r monts.

£, Vocallizeticn

on peresg 1785-175 mang 177, )
™e wice range cf Indivi:zual ilfferences wi:r relatior
tc age 1s 1llustrated in theste tables.

2) Grour Trends (tfee -l.ures 45 ani 46 on oages

172 and 179.)

(a) Cilstributior of Vocallizeticn

(1) Total Amcunt of Vcecallzstion

There 1s no relisble Ji:ference betweer the two sub-grours
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Averege Number snd Percentage of Trisls in whica Vocslization Oeceurred
8t Each Age Level in Three Typical Cases in Sub-Aroup I

of the Hegulsr Experimental OGroup in the Leerning of Series I - V
fhath | Case Present Absent
Total Plessant | Unpleassnt ]| Communicative® |
D 30 0 30 ] 17
.82 c__ & 100§ o £ 6. 1708
163 76 7€ 10 87
D 67,784 | 42.624% ~82.46% S. 4648 3L, 5208
25 13 12 1 Tez
J 15.37-2] 52 % € % <3 86,6345
—160 154 9 19 117
D 57,7 62,75 % 5.65% 11.66-% 42,244
s 50 &7 s 16
23.368 | 94 % 0~ 8 < 76. 64—
7 .4 40 5 5 148
23,164 | 90.91KX 0% 11.360K 76. 5648
A = —— g = =
_10 7 0 3 ()
J 12.66-% ] 70 % 0 % L =7 o Y
17 13 ) z 145
A 1C.4:08 | 76.474% 11.756% 11.764% 0.51A

%e gud j-ct.

h sight.

En: cative vocalization :.»

tuat typ;e whica {8 spparently more t
aecus vocalization, coupled with & geu=rml pleassnt or unpleassnt state of
’ It conveys soce spstielly directed meantug; such as ap attexpt
¥ communicate wiin s.meone or something; or the sounds eccompenyirg s search
82 the clock after it aae slipped out of tae subject's gresp and diseppeared

han spone
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Cane

Present

Plesasant

Unglggg.nt

Communicative

S8

-]

>

92,0843

7. 96

-y - e - - avan -y - e apae

- - - - - ﬁ
B —

oaes | 92 00 Seoee L2 Y - v -

1¢ 1¢ 0 0 16
A 6,67 % 100 o ) [ 4 PR
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Teble 42
and_Percen £ Triels ia which Voeslismstiom Ogourred
8t Esch Age level im Three Typisal geses in Sub-Group II
£ the ar mental n_the of Series I - V

i
i
i
Hc,a

X S

ol oIm]l e

=
miololmjoejlo|lm]olo|n|o|olm

-
- evapes - weus - - - e

4 . 3 161
4

-7 71608 6426 K |

b

- ——— L

8
15 -5 5
B I

- - -

‘ A L2 2 J - e -

I ocative vocalization i{s that Sype which is epparently more than spoa-

§ WYascus voeslizatioa eoupled with a getersl pleasant or umplesssat state of
. ¥ subjest. It oconveys some spatislly directed meening; such as an ettespt

. _,-«;'h sommunieste with someone or something; or the sounds Sceompaaying & eearch
- S8% the block after it nes slipped out of the subject’s gresp and disappeered

fea sight.




n -
~
Sl b/ ¢/ 2 /
e o LA r /i ol 6 9 ,
vo‘.cw .ﬂﬁw..o N [ I S L T T T
DESEERRERE NN T »
b e by t 4 . _ew.. ......................
ﬁ@w [) .o._.o* vﬂv **. .......... e e e e e
[ ] * **~ﬂ ] * *h.— ......
! ’ ! L S O .
”H H 7M“Mﬂ P H _._w ............. e pesemmne) . ) dhal o
¢ ’ L3 ) ww { [ 2 S S wesspehy) — — 3
hw., yﬂ.ﬁ T , *” i ‘ ! # ~
V.WA,+_*~,,F ..f,- ‘
RS ROAREE RN RN NS
SRR ..v..y.f.«~4.*o..r~*
v..w#,.o‘o ' *
.M.mwwy.o + L MA
v.,w,*.* [) . r- L 4 ”h
*_¢». Yoo .“
R : [ ]
.»-.4 .gﬁooﬁ'l.ﬁo\o.
..?q. ,.,’w*¢4’.......
V4B REEREEE NI
wﬂww‘*.aw._Hoo... ...........
,. .ﬁ’,..,,.w.,.”ﬁw,oo. 3
_o*r%‘.«ww*s’Q.w ..... . . PO
0..0%4¢.0~¢+#‘ .............. . ’
i [ \QgQ.h e L i A . !
. [ +*ow+oww...‘........ I T st . g . . ﬂ-“& y
[ .oM.w»oﬁp'f‘y. ...... ‘t..&lqA\. ‘ .-X\.\.&. . .%.\ % ...... LT ...z,‘fxs
| ‘,..w.w...woflnb.w\ub...A&. S e :%“WA\. ...o
e st 2 2B ] [ B S . e . . . . S
M ' 7 - | A T L

;—.F LI L I S T 1 . D™

N IS 22 S 1 ot o - ] Sov13¢ J0 Buvws :
3 e s&\.&. L2y LT T
L | , L[]0} Y207 J0 dnak) joaauniadh r7 09
P SR LGy X3 o Nowpoadsay j puoy
I N S - Saibgne yym pasinszg worgoryosg)
________ o f\ﬁit\n\b\«\\o&s@u&tm&\%@\uﬁ

................. o .. o o .
.......................... L . . m“\b\§§\
I
. . . . i b




........

. LI B R ] . ........ . . . . ;
. . .-y
............. [ a ¢+ v * ) O . ' N . . . . . . . . . . N N . . N N N . . . . .
. b b L T
.......... u ] v H W 4 » + ¢ . L S . )
........... t e [} * w S T e e . . H
........... [ m [ |2 R S SR - 33 . o\
Tt e e rww’q... ......... ui.bl.lN\% .....
. Ve e ' . ' v ' ' g oty - o Nia. ......
e ' .,.wﬁt Py jo ooy sbomy poupg 2000 0 ..
............. ¢ » 4 + A-N
........... ﬂ T ¥ .90 &+* s ‘0 O ‘Q‘QS.‘“ u' e,
........ [ prf y T R L T S )
..... s . o+ + 4 A + . .
» * . . *..4 ..‘w Wnu 4 w + “;uvo *‘ + f . . !\“.g.lu g\ 0“
Ry ANL A A i iy o ‘667 -9 “EShF - 0OO9TT
po o f,,*.fzwqm. R TN 10030 A9/3-F  bodb
: ..~ gt 4o +~H ......... B . - .
“ HY? . K4P % w% w _* % L L T T S e R O
”wa* - w‘H.ﬁ\w MW M H » ............
! ? ? e -
) -+ + *«w b4 ?}”ﬁ O
. «Lw bk ‘.r N + ;
- R, Fwe v.« L
g
o..hv v_ffrw . -
.HI.W.*.‘?(&vO flv& m,¥ .fl . . . Y
e IR R S .
awy;fi“ « o+ e & .
R A- 759146 0 bumsooy
A . ) Y} Ul Jaro) dbyy
SRRSO . Y7 Ul [19] 0y 4207 20 5dhosy 09

.......... U g by puo )
S S | .SM\ZS\??\RR@\N\S\.“

A San010-GNC Ul Po.11n3() Loljorposg QL
Ch b e e e ‘ §§Q\H\b\.&\b&§\s&¢§

........... v%#Qoo..o......‘......4.‘.. .oe

....................

- . w\oﬂ\b&wl.\




i80

except at the very beginning when Sub-group I excels snd
after the eleventh month, in which Sub-grouo II steadlly ex-
ceeds in vocalization increment. By the thirteenth month,
this difference (36.59%) aprears to be significsnt.

(2) Types of Vocallzstion

a Pleassnt

Thie curve for Sub-group I starts very low (22.224¢ -
20.£9-%); then it sscends steadlly end ccnsistently until 1t
reaches itz peak (92.06+4%) et the thirteenth month. The
curve for fub-group I sterts relatively =igher (41.C7+5 -
40.0C¢); then 1t ascends steadlly, ever thourh not so markedly
until 1t reaches 1ts pesk (69.14+%) at the twelfth month.
1t Jescends very slightly (2+) at the thirteenth mcnth.

b Unplessant

™1s curve, for obvious resscns, ls orecticallv the re-
verse cf the preceding one.

€ <Communicstive

This tvoe of veceal exrressicn fluctustes in toth rroups,
though,on the whole, Subt-group i tencs to increase it some-
whet st older age levels.

As 8 whole, the combined date of all the curves in
Flgures 45 (see page 17%) and 46 (see page 179) show:

(1) A prccess of grsdusl end permanent adfust-
ment to the experimental situstion in generel and the stimulus
Petterns in perticulsr can be traced through these seven

Successive age levels (from the seventh to the thirteenth
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months).

(2) There are no consistent group dif-
ferences except at the very teginning end efter the eleventh
month .

(3) Neither the totsl amcunt c¢f vocslizaticn,
ncy the distributicn of the three types, correlste with the
degree cof success obtalred by elther sub-grcup thrcughcut
the seven consecutive age levels, as messured "y the form
comtiretion, triel, and reec+ticn time curves .cf. r-igures 23-

42 on psges 15C, 181, 1&4, 215&, 1&£7, 183, 16C, 1e€l, 168, end

{t) Amcunt cf vccallizatior

Cn the whcle, Sub-grcun 1I was both mere voluble snd
zcre verlabtle in type thar Sur-grour 1.

g) Affective Zoncomlitant

1} Indivizual Zirferences (See ™akhles 432 end 44

on pages 182-1E2 snd 184.)
individual di1iferences are nresent in all the five
sgrcects cf affective concomitant, but ir diiferent degreres.
There differences tend tc persist thrcush matursticnal
levels.

2) Group Trends Cee Figures 47 end 48 on pages

185 and 186.)
Significant group trends are:
(a) A very low initial incidence follcwed by @

smsll but consistent increase in very plesssnt concomitant
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Table 43

182

-m Mumder end Percentage of Trisls in which Liffersat Aspects

of Affective Loncomitant were Observed at Each Age lLevel

ioal veses in Sub-Group I of the negular Experimsntsl Jroup

in the Leerning of Series I - V
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v [z S_ 33 s 2 )
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Tadble &4
and Pereentage of als in whioh oront Aspects
o egtive $ were od at Zsch level
in ical Cases {in of the r rimsutal Grou

in the lesrning of Series I - Y

Ft_h—ﬁiu Very Plessant Feutrel Unpleasen Veory
Flessant Unpleasant
c - - - - -
X 1 74 v 12 T LA g —
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with inoreased age in botn sube-groups.

(b) A comparatively low percentage of plessant
eoncomitant at the start in Sub-group I, succeeded by a
steady 1lnorease to the thirteenth month with an abrupt
decline at that age level; a very high initial percentage
and & slight subsequent decrease in Sub-group I1I1,

(6) A low initial incidence of neutral con-
somitant in Sub-group I followed by a slight but steady
increase to the tenth month and a definite decline from
then on; a relatively high initial incidence in Sub-group
II, followed by a general decresse t> the tenth month and
& marxed increase after that age level, The results of
the two grouos show an interesting contrast.

(d) A nilgn initlal incidence followed by a

consistent and steady decrease in both unplessant and very
unpleasant affective concomitants wit: increased aze in
both sub-groups.

In general, none of the five sspects of affeztive
soncomltant seemed to correlate with achlevement in elther
group, throughout the seven consecutive age levels, as
msasured by the form combination, trial, snd resction

time curves (of. Figures 33-42 on pages 150, 151, 154, 1SS,
157, 158, 160, 161, 165, and 166), or with specific
mturation level, Pleasantness was by far the most

predominant affective concomitant at sll the seven consecutive

&ge levels covered by this part of the study. The extreme
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aspects of plesasantness send unprleassntness were very 1in-
freguent.

h) Viszusl Regsrd

When the six menths irnfants were first sresented with
the stimulue tlccks, they ususlly looked st “-erm st once.
However, thls visusl regerd wes, as s rule, rcmentarr and
intermittent; and was directed tc cne “lcck st e time, very
often comrletely isncrirg the »resence cf *he cther un+il
it wee discovered that the {irst stimulus {(!f *< ha-rernesd
to te the negative form. wss ixed to the “osrd. Ais thevw
grew clder, sttention increased both In soen end uresisn.
£y the ninth srnd tent- months, visusl regerd wes much mcre

rustained and colrdlreted. ‘ttenticn w-s rerelr limtted to

t
y
®
>
e ]
)
-
"
]

cre “leocx. (r. the contrsry, thew survevecd
visual lelz at cne glarce: or 'f tre s+timulus -s=tern
wes unususlly comriex, sush 88 the filve-tlock situs<cicn
In Series IV, Cecticn 7, Mciifled, ther exam'ned each

blecck slngly snd systematlicslly “v tur-ing *helr head

4]
<
r~
/]
v
[ ]
’.l
by
-
39
Y]
[
ct
[e]
»
e |
o]
(A 4
Y
[+ ]
e |
[y
e
»

siowly from one end cof

semicircular feshion, fixetion sooererntly Jdeterx!ired by

i1
2]
(a4
-
-
0

spetial sequence (proximity,) more than -y seo corn-
tour. /fter having secured the vos!+ive “leosk, *nztend
of 1mmedliately putting {t intc thelr mcutrts as vounger
infants dld, they ususlly examired 1t very clcsely with
varied manipulation.

By the twelfth and thirteenth months attention had
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inoressed so greatly both in range end duretion, and a
relative motor meturity had made them so active, that they
refused to sit still in the crid and the once highly

motivated individual task had now only a temporery interest,
Prequently, therefore, their visual regard was rarely confined
to the stimulus pattern, but shifted rapidly from objeot to
object within the experimentsl cublcle., However, during

these moments of "codperstion,” they showed codrdinated,
controlled, alert and sustained visual regari, of the type

not to be found 1in infants of earlier age levels,

1) Maninulation

In general, the manusl behsvior pastterns in this
experimental situstion follow the developmental sequence
established by Castner (53), Halverson (54,55,56), True
(§7), etc., namely, (1) fatlure tc contact, (2) contact only,
(3) primitive squeeze, (4) squeeze grasp, (5) hand grasp,

(6) palm greso, (7) superior palm grasp, (8) inferior-fore-
finger grasp, (9) forefinger grasp, (10) superior-finger
grasp and (11) doubdble grnap.l

A familier picture of the manipulative rehavior of

the six months infants, when first placed in the stimulus

sltuation, consisted of the random patting of the experimental

board (see page 22). The length of the time devoted to this

lpor description of these different types of grasping reactions,
sese True, A. Prehension in the Colored Infant, (Doctor's
Thesis), pp. 59-83%.
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form of activity varied grestly with individuel subjects,
but sooner or later it would be terminated by the sudden
discovery, often sccidentel, of the presence cf the two
bright yellow form blocks ageinst the ¢rey background.
Visuel rixetion of these blccks, however, was momentary

snd intermittent (see page 18¢), and frequently the infants
soon lost thelir interest in the blccocks and engaged once
more in the random manipuletion of the board. In so doing
they eventuslly came intc contact w#itn cne cr the other
block. The positive stimulus was rirst dislcdged by ac-
cident. ™e dislcdged hlcck wes seldom vilcred up or further
noticed, unless attention wes deliberntely refccused -y 8
second presentaticn. Lven If picked uo, however, the btlock
was never retained btevycnd a very trief rertcd cf time.

With increesing meturlity maripulstive «ctivity becare
less rendom and more ~odrdinsted. Here rPoerd maniruletion
disapreerred vy degrees, and eoprosch to the block recanme
mcre direct and delliterste. 5y the ninth snd %Senth months
both eve-hand codrdinetion erd fingper-thurt cnnositicon +ed
developed to such a8 stsge that the positive blcck wss
secured with ease and soparent determinstion. Having
secured the tlock the infants manirulated it in every con-
ceivable way. Frequently a positive transfer ¢of some 1nci-
dental eoctivity developed ocutside the laborstory could be
detected among these various resctions. For example, Case

P would invariably hold the block by its end snd tip it
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from side to side in a manner clearly simuleting the use of
one of his toys at home.

By the twelfth and thirteenth months the prehensile re-
actiona were further improved by a marked decline in the
palmer types of gresp, which were sti1ll prevalent in the
ninth and tenth months, ana @ corresnonding incresse in the
digital types. The securing movement became direct, swift
snd well-ccdrdineted. Instead of subsequent orclonged
manual or orel manipulaticr, the tvcicel reasction Dattern
now was tc turn in the crib, throw the hlozk to the floor,
and then ectively sesrcn for 1t visually. The sublects had
obvicusly resched s mature-ionsl level irn which the exnerl-
mental task wes toC simple, ani the wheole response ~ecame
actively negative unless increszed ccmolexity was in-roduced.
It seems likely that much o the prevslent cnin'sr, thet

geome=irlic form dilscrimination 1s very diffizsult for these

Q

ege levels, !s tssed not on perceptual 3dlscriminstiosn as
such, but on use of motivating factors ineffective at a
glven age level. T™hils 18 substantisted by the ccmpariscn of
the Guernsey (53) snd the Watsor {(59) imitsticn expderimen:s
in which Watascn's negetive results sre clearly Sersed on a
situation totslly insdequate for the sge level he used (18
months).

To obviate thils 4difficulty a cuop or Yox had freguently

to be introduced ss an eddliticnal mctive or securing the

blocsk. Under such s condition the block was repeatedly
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dropped into the cup or box, spilled cut, and put back
egsin; or 1t was left in the contsiner to be violently
shaken about. If the contsiner havjoened to he a cup, they
would simulete the motions of drinking something, slmost
inveriebly smacking their lips and vocellzing contentedly

sfter each sip.l

The whole picture of the menipuletive be-
havior of the infents during the twelfth and thirteenth
months was one of varilety, dexterity end speed, unparalleled

by the corresponding qualiities at sny earlier age level.

l™ese incidental resobonses aere oerhaps qualitstively sig-
nificent as suggesting a very early spontanecus crizin of
whet we call "fantasy,” or resoonses induced by "centrally
aroused sensations.” JMost investizetors regard thils nhe-
nomenon as s much lster levelooment, berely Seginninz by the
second or third year [Piaget (80, 81), Cecroly (62;) and
reaching 8 relisble qiantitative frequency ocnly by :he fifth
or sixth year [Hetrzer (83)].
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II. Series VI

e. Introduction

This part of the investigation wes designed to study
the following questions:

1. Do “"trace" or transfer effects occur in s situa-
tion in which the familiar geome*ric forms sre now zon-
ceivably "masked® through various comtinstions of figures,
1.e8.,

a) Will young infsnts show eny evidence of dis-
criminstion selection based cn ex-erience within these

hypotheticslly fused zontcur

¢ ]

. Or

b) Will the somnosite ',

N

e orove a new percentual
experience, 1.e. percelved as a total n-mnrrenecus unite
2. If “trace"™ effects dc cozur, -~ow sre these re-

leated to vericus mechanical laws cf learning, f.e., opt- v,

3
)
b
Q

recency, frecuency, seguence, e£t3, of the vear!i-us rreceding

«t

series”?

3. If perceived es a new configuratisn, how, ' gt
all, 2o such external factors es "gociness™ of externel cor
internsl contours, or botnh, simollzity (hcmogenelty), ceom-

"

Plexity (number and srransement of angsles), comb!

(]
=1
]
or
p‘
9]
o3
0
i ]

circularity end angularity, positicn, et:. acrear to in-

fluence the subjects' resctions” Genetically regaried,

these factors would certainly seem related to such general
theoreticel concepts s "Pragnanz," "Law of Least Action,"

otc. as involved in perceptual responses.
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b. Aggaraeu-

The experimentsl set-up is the same as in the previous
serles except 1in form blocks used (see pages 20-24, 49-51).
These blocks were so constructed that each single form was
now superimposed upon snother single form, thus introducing
a second flgure-ground relationship ootically sni the above-
mentioned behavior possibilities functionally (see page 193).
Since the blocks were of uniform color, the principal visual
cues to the suverimposed csontour were restricted to optic
depth (perspective factors). To the adult eye tnese con-
tours at tnis standard distance sare sharp and clear so that
the familiar geometric forms are neither "gcecgraphizally®
nor "behaviorally" fused. [The experimental distsnce is
well witnin the "body-radius”™ of the infart. Jompere Stern
(17), Bihler (12), ¥ajans (47,43), etc.] There 1s very
little known, however, eshout the visual percevtion of figural
depth per se in infancy.

Three series cf form blocks were required for this
part of the s=tudy. T™ey are:

1. Double-circles, double-ovals, double-squares,
double-triangles and double-crosses. Lkach of these forms
was composed of two large-sized blocks used 1In Seriles 111
superimposed one on top of the other.

2. Circle-on-crosses, circle-on-triangles, cirzle-on-
squares and circle-on-ovals. KEach of these forms was com-

posed of a standard-sized circle placed on top of a large-
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sized cross, triangle, squsre or oval.

3. Cross-on-circles, triangle-on-circles, square-on-
circles and oval-on-circles. Each of these forms was com-
posed of a standard-sized cross, triangle, square or oval
placed on top of a large-sized clircle.

c. kKethod of Procedure

This varied in three way= from the previous series.
l. The problem here 1s not one of learning, but of
spontaneous preference or selectlon;: therefore,

2. Neilther of the pesired compouni Iorms was fastened

to the board.

3. ™e scheme of presentation was sltered es follows:

Section A Circle-Cross Combinstions
Part 1 Double~-Circle ‘ Srcss-on-cu'cle1
Part 2 vcuble~_ross circle-on-Cross
Part 3 Zircle-on-_ross ross-on=->ircle
Part 4 Double-Circle Cirszle-on-_ross
Psrt § Couble-Cross cross~-on-Circle
Part 6 Double-Cross oocuble-Circile

Section B Circle-Triangle Comblinations
Part 1 Double-Clircle Triangle-on-Cirale
Part 2 Doudble-Triangle circle~on-Triasngle
Part 3 vircle-on-Triangle Triangle-cn-2ircle
Part 4 Double-_1ircle Circle-on-Trilangle
Part 5 Double-Triangle Triasngle-on-Circle
Part 6 Double-Triangle Double-Circle

lanh part consisted of four trisls. In the first and fourth
trials the first block (e.g., Double-Circle) was placed to

the right of the subject and the second block (Cross-on-Circle)
to the left. 1In the second and third trials the relastive
positions of the two stimull were reversed.
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Section C Circle-Square Comdinations
Part 1 Double-Circle Square-on-Circle
Part 2 Double-Square Circle-on-Square
Part 3 Circle-on-Squsare Square-on-Circle
Part 4 Double-Circle Circle-on-Square
Part § Double-Square Square-on-Circle
Part 6 Double-Square Dcuble-Circle

Section D Circle-Oval Combinations
Part 1 Double-Circle Cveal-cn-Circle
Part 2 Double-Cval Circle-on-0val
Part 3 Circle-on-Cval Cval-on-Circle
Part 4 Double-Circle Circle-on~-Cval
Part 5 Double-Cval Cval-on-Circle
Part 6 Double-Cval Double=T"1ircle

d. Subjects

The sublects, ranging in age from 35 weeks 4 days to

59 weeks 1 day, included 1) 12 sudblects of the Hegular Ex-

[

perimental Grouon who hsd hed intensive treining throagh
Series I - V, and (2) an equal number of sutlects cof the
Control Group carefully mstched 1n sge and Jdevelcomen*al
scores. bpcth grouos were further ailvided into two sub-
groups. Sub-grcoups 1 performed 1n the lorward crier, l.e.,
from Section A to I; Sub-zrouvs I performed in the taczk-
ward order, viz., from Section D tc L.
e. Results

Altogether 2304 trials were carried cut by the 24 sub-
Jects. These dsta were analyzed, both qualltatively and
quantitetively, under form preference, resction time,
manipulation and the verious dynamic esttributes previously

discussed.
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l. Form Preference
l

Tables 45, 46 and 47 (see pages 198-199, 200-201, and
202-203) show the actual number end percentamge of times in
which each member of the total 24 pairs of stimull was
secured either in preference to or simultaneocusly with the
other member of the pair by Sub-groups I, Subte-groups II and
comblned Sub-groups respectively of the Experimentel snd
control Groups. As they stand, the da*te are too scettered
to throw much positive l1i1ght on the problems for which this
part of the investigaticn wes desigsned. Th'’s fact in itself,
however, seems to emphasize the danger cf assuming a priori
any one of the msnifold hypotheses listed gbove, as is so
frequently dcone 1n the theoretical lilterstire on 2ontcur
vperceotion.

Since Tables 45, 4< ani 47 orovide few clues o5 to how
the infants actuslly operceived these compound prntterns,
further snalyses of these tables on the basis of three d4dif-
ferent sssumptions, sll representing comparative (adult)
soproaches, were attempted. :In "rating” these rorms in
order of visusl potency, 1t is perhaps :ignificent that no
staff members or greduste students sgreed in thelr selections.)
Accordingly the first anslysis !s based on the assumption

that in s given compound block the top form 1s visuslly

lln this teble, as well as in all the tables for Series VI,
the form mentioned first is the top form snd the one men-
tioned last is the bottom form. Thus, circle cross means
¢ircle on top of the ocross.
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Table 45

Compearison of Sub-Group 1 of the Ro;ulu' Experismentsl Group

with Sub-Croup 1 of the Control Group in regard to Fom Preference

[ Heguler Experimental ConfroT
— T T Sub=Ca
T e PR ot T e ot
TS 46.45<% 17 ~0
17 SO 710 18 28~
16 D7 140~ X7
1Y 46.45=,. 12 42.00=%
1T . :A ST 00ex |
17: a.’l’;” 14 56 e
Py B 17 B0 710%
14 0 12 {250
ross 1% 18.3%-. 13 k'] I
ross “Tirels 1¢_ A COR 15 ST |
e Cross ~ 15 ™ 1% 57.130;."
onlo Circle k) Se.149,. 16 T3¢,
uble Clrcle 17 60.71¢,. 17 100
e Circle 12 42.66=1 13 0 %
u ri ry 18 Ol o 29" 18 64.20=
circle Irlangle 1Y r 4 - 15 L+ PERL Y '
roTe Trian-Ts LA o T B TTer——1
S WrlangTe Circle 13 eoD="n ~ 16 R ED
uble Circle 14 5O % 17 el 10k ‘
4 Circle Irisngie 15 Ta.57¢n 14 50 Z
ubYe TriansTe 17 «T1e 12 e B G-
riangle Circle 12 Celb=0 5 E7 o 0b=n |
uble Triangle Y3 53.57en 17 g.’g’;’z |
uble Circle 13 46.40=% 1% e D7 47
X7 B0 100 21 i1 %
X3 TE. 12 I T
PR BoenTé% 19 N
~ 15 58.07T4A 10 o710
1:5 . L ) 13: »
) § 014 14 0
15 A 20 .
? Z—< Py L
T .TTe
e BT 1T T
T y:a 1= . |
18 7144 ~ 16 Vﬂ'&'ﬁ"“‘-‘.
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~Regular Experimental Control
Stimulus ub=Group I Sub=Group I
Pattern No. ol Times T cen No. of Times| Per Cent
uble Cire 6. L3=7 14 50
ircle 16 57134 15 53074
uble Oval 22 TBa b7 ~ 17 60.71¢%
rcle Uval 8 ?87570& 11 elO=70
rcle OUwval 10 YL 1le 42.CC=
ircle 14 ~50 % 18 " 9=
ouble Circl 50 9 15 46.45-%
role 14 B0 16 BT 1445
ouble I8 64.29=0 16 - CT7eld
1 circle 10 3‘5‘.“71‘49 12 42.?6'";‘“‘“u -
uble Uval 13 48.43-% py:] A 157
ouble Circlel 17 60, 71e g T 32 14e,
) I ——-




Table 48

r

Comperison of Sub-GrogP_II of the Zesular Experimental Group

with SubeGroup II of the Control Group im regard to Form Preference

Regular Bxperimental Control
Stimulus ~Sub=Croup 11 Sub=Group 11
Pattern Yo. of limes r cent %o. ol Tizes | Per Cent |
Doudle vircie 1% s S LA -3 |
“ross .ircle 11 — 55 )23 LA BO
e Lross 13 5 13 T
Circle Cross 13 65 P 10 — 50 |
. rcle Cross 1T T > 13 €5 %
S Cross Circle 1Y €9 o 12 80 |
P outle fircle 15 3 P 15 1= B2
i " "Tircle cross 14 70 o 19
\ Double cross ¥4 ~ 80 - 1y 130
{ B ITross Cirole 15 S I -
ib Double Lross 15 B £59 pre 1
" Pouble clrcle ~ € 0 5 ~3 <
Double Clrcle 14 0~ 7 35 X |
BEGT aileﬂ:uol 2 L Py 70 F
uble Iriangle{ 12 K] Y ) 43
€ [TTrcle Yriangle ¢ T 60 . 1< 0 % 1
s |oircle TrisngTef pLg L Y 13 70 ;:
Triangle Circle] 13 BT ~ 10 T 0
P TPoutTe circle 2 T 1T T
HRy &rcio;fginnﬁlo I; g > P ) 50 x|
, utle Trisn;lef - S v 15
5 My TansTe Tircle] 15 [:42 ~ 17 50 § '
Ba"TLﬁub . an~) 1C e P 11 50 %
Bouble Circle 12 -8 . ) k4 - S
"I, [Doutle TivcTe IT 1B v T % 1
, SQuare circle 1z LY 14 7O %
i uble Square T TS P 10 20 = |
i |2 [CTrcle Squere 18 66 . 10 50 *
i +
! rcle Square 13 7o 4 1Y 55 ;
"ne ware Cirole 12 8~ 10 2o}
uble Clrele 13 O X 13 -3
it ¢ [eTrcTe - 30 % K1 0 |
f " 1Toub 43 3 z T |
- 10 ~ 50 E 16 ~ 80
15 k4 - ) 33
e Circle 11 "85 Py O |
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Table 46 (cont'd)

Stimulus neguler Expsrimental Coatrecl
Pattern Sub=sroup 11 Sub=Jroup
Sce OFf limes| Ter vent YC. of Times
udb.e wircle 10 %) i 5
I Circle 13 T3 M 12
uble L“val 12 5 . 7
Trcle Cwal 12 8] e 17
{role Uwval B3 (%) - i
e rcle 14 ) e B
ouble Circle 12 50 o 1o
Ireole Uvel 9 15 o -3
13 €5 & 12
) rcle ¥ 45 e 3
uble Uval 9 5 s 15
ouble Circle il SO Y 10
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Table 47
Comparison of Experimental and Control @roups
d rm Prefereace

(Combined nesults of Sub-Groupe I and II)

Control
No, of Times
21
4
o1

SN 8835&8’%833

le Triangle 62,5 » | 27
ﬁ _26
ble Cirele 24 30
4 [Circle Tri ° 27 56,25 ; 24
uble Triangle 24 SFL 25
d angle Cirgcle 25 52, oegz 30|
uble Triangle 25 52, OBvE 28
6 1e Cirele 25 52, O84S 28
1 ble Cirele 28 58,3 30 62,5
re Circie 25 S2 25 52,
) re 28 20 60,
2 [Cirele Bguere 28 56 ,° — 20 41,6
s [Cirele 29 60,42 30 6z, 5
le 27 _S¢6.25 & 24 g___b_t
»le e 32 66.67 S8 <7
e cle Bguare 20 41.67= 20 67
s " re 268 54.17- 2 45,
28 —%- = 568
29 .
o re i 56.25 % S0 .
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Mglar Bg:rimntal control
[ No. of Times| Per vent 0. of I3} r Cent
e ’ 37 .08, V44 "
33 32.5 O 2, ™ ;;
31 KERTS ~ 2% " B0 o
20 21.07=n ~ a8 1 -2 DS
24 %) e LY " 50
— 23 LR 27 *'GTF'é_"—a 2D o |
uble vircle ;?g 1T P b ™ 28 DBl a0t
47 eD8=re 21 I13.75
T mﬁ' 25 53‘3'5%
15 1 Y 2] I35 %
22 45.03¢ ~ 29 60,42
uole circle 28 .75 15 39.568%
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more potent than the bottom form, because the former (1) re-
tains in full its continuity in shape, and (2) is higher in
relief from the generasl bsckground, whereas the lstter (1)
1s partislly covered by the former, therety losing much of
1ts homogenelity, end (2) 1s lower in relief. Consequently,
taking Section A as an example, the order of potency from
the circle to the crcss would be (1) double-circle, (2) circle-
on-cross, (3) cross-on-circle, sni (4) 2cuble-cross. Ac-
cordingly, when Part 3 was excosed, the circle-cn-srcss
looked mcre like a ='rcle <han the rcss-on-circle, but less
so than the Jouble-circle. Taetle 43  see page 205) is the
result cf the anslysis based con this Sirst sssumcticn.
Several significant polnts may e nocted in this table:

a} Botn Sube-groups I end II of %ne Experimental
Grour shcwed a slight preferrnce icr non-z'rcle forms = 4
non-circle forms 1s meant thcse comrcund -logits which have
cross, triangle, square or coval--tut nct zircle--gs the
top form.) to circle forms. (xy circle forms {s meant those
compound blocks which have :z21ircle as the tcp feorm.) { The
degrees of preferemce sre 5.96- and .18% respectivelw.)
This preference was scmewhst stronger Iin Sut-prour I than
in Sub-group II {(a difference of 5.78%).

b) Sub-group I of the Zontrol 3Sroup showed a
glight preference for non-circle to circle forms (1.50%),
while Sub-group (I of the Control Group showed a slight

preference for circle to non-circle forms (£.24%).
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Table 48

Comparisou of Ziperimentel and control 3rocups

Regarding the Number o Times Bsch Form Type was rreferred

(Analysis 1)

Secti J:ﬂ Froup Hevculer [Rx_aricentsl Lontro.
: — ——
cimle pon-Cir le Cir.le son—ir-le
_ rorns sors Yorus Foros
Circle Sut=iroup 4 o) 0 22 91 i
ve. Su”=uroup 41 732 e A 4 -
cross Comr ired i4- 174 L& 17D
~q R 71 > & 1 o~ % 4
circle Sub=iroup I 52 25 T Pi
3 ; 71 < ~ £ 7
vs. Sub=Group {1 1 & . £
rrizngl voxhined idd Lo 170 ~ 5
Cir:le Sur=Grou; 1 ) 22§ »? E9
s, Sut-Group I1I 73 s e -8
Squsre Conbined 129 18 7 40 B
Circle [ Sub=Group 1 77 #7 i P
vs. Sut=Zroup 12 a3 L G 1=
vval cozttred 140 LA 24 o8
Circie Bul-droup T 231 375 Z . in2
e s 47 4 I2 e~ 52,98¢x 43, 20= 0 1o TE 4%
N —~ : <
va. pPub=Group II 279 2e( o “ 262
4% .Vl bo. g -] &5 .-E-fie 3:.?8’?
eld 803 6.8 5.4
Others | Combined — e
45, 20 S1.708w 5 o Shern) 42,0 |
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c) Both Sub-group I of the Experimental Group snd
Sub-group I ot the Control Grouov preferred non-circle to
ciréle forms. This oreference was somewhat strongzer 1in
the trained thsn in the untrasined rrroup (8 difference of
4.46%).

d) Eub-groun Il of the Exnerimentnl Jroup preferred
non-circle to circle forms, whille the reverse was the cacse
with Sub-sroup II of the lon%trol 3roup. Ziwever, in toth
cases the lerree of preference was very insigni<icent (C.18%
and Z.z4- resvectively).

e} The Zcmbined fun-,roups c: *he rx-erimortal
Group showed a slicrh* nreference :cr nrn-zircle *~ ~irele
forme (2.40:); the Comiined Sut-zsroups -~f the
showed 1little or no preference :or elther ¥ind of :-orTs
(C.O08% in ravor ¢ circle formsj.

Several Lilvergent intercretntiocrs of *he ghove datpg

e

are nossible:

a) e Exoerimen-al ‘ircup sncwed s conslstent
thougn marginael preferenze cor neon-ztr-le ‘orme, whereas
the “ontrol 7roup showved n- suzh censlistency. ™ls would

seem to indlcete thst the circle-svcoldance reacticn. formed
in Serles V, was carried over =c influence imediately the
results of Series VI (factor of recency). The margin of
cholce, however, 1s certalnly very small; henc-, *-'s in-

ference depends only on internal conslstency ¢f *he groups'

responses.
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b) Fprom the point of view of statisticml dif-
ference, 1t would seem that the treined subjects, in spite
of several months of concentrated exverience with the geo~
metric form blocks, benaved in this compound block situation
very much like the totelly untralred subiects. Certsinly
whatever "trace® effects may hsve remelired aurlng Ser'les

V. di1d not play eny consplcucus rdle in thelr soonterecus

selecticon of forms. This result could lopicelly imoly
that the trairned sub‘ects reprraed trese conncund blocks
es essential’ly new Lestslten, In:stesc cf percelvirg in
them femlller elements w-ich rald been h2;mlv functicral
a8 pcwerful rtabt it cues,

c) \viewlr, the situestlcr frcr a tctelly a2t '‘ferent

enygle, 1t s plso possiile t in%e es8

C
r-
i
ot
-
>
L
g4
[ad)
134
-+
T
4
[ge)

resnlr, et the "trace” cllect: irom thne ilrst four serles

of exveriments (primecy end fre. iencyv) were sc 39

®
2
~n
i
o]
'-‘.
0
D
bl
bt
o

cprocglte tc these fror tne [10th serles (recency) “-.at trese
twe set: of "trace™ eltects neutre.llzed enct other In Serles
Vi. Even thousnh tie tralred sublfects might there.ore,
reccgnlize in trhese corncund bloecike vervy temiliier elements,

they hed no uetinite preference tor any of them. ‘onsejuently,
thelir selection of torms was nuch llke that of the un-

treired subtfects. In thils case, cne migh+, however, ex-

pect reaction time and cther gualitstive differences between
the tralired end untrained sublests. Such qualitetive

differences, as will be seen lster, were verwv pronounced.
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d) A fourth possible interpretation of Serifes VI
deta 1s that the tralned subfects quickly "understocd"™ the
new situation (evidence of "insirht,™ as in Series V) and
accepted it “"pragmatically™ on the baesis cf thelr previous
experlences with changed natterns.

™he second analysis of the dats is based cn the as-
sumptlicn thst 1in s given compcund block the bot*om fcorm 1is
mcre potent than the top form, becsuse the fcrmer, bty virtue
of belrng slightly lsrger, serves es & sort of fremework for
the latter and consecuently mey partislly absorb the latter
Ty weakenlrng 1ts contcur. Likewise, it retains the strong
sdvartage of s cclor 3ifference agsirst the gray taclk-
ground. Accordingly, tsking Sectlicn & es er example, the
order cof rotency fror *he clrcle tc the crcss weild hre
(1) double-circle, (2) crcss-on-clrele, (Z) circle-cn-cross,
end (4) doubtle-cross. Cn this hypctnesis, when Fart 3 was
expcsed, the cross~cn-circle lccked more like & circle than
the circle-cn-crcss, even thougch due to the preserce cf
the cross at 1ts tecn, {t acoeared less circuler than the
doutle-circle. Tsble 45 (see vage 209) is the result of
the eralysls btesed on this second assumotlion. Seversl im-
pertant points may te noted in this table.

@) In the trained subjects Sub=-grouc 1 showed a
slight preference for non-circle forms (3.12%). (By non-
circle forms 1s meent those compound blocks which have

cross, trisngle, squere or oval--but not circle--gs the
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Comparison of Zxperimsntal and Lontrol uroups

hegerding tne Nuxmter of :.i.ee sscn Form Type was referred

(Anelys.s 2)

Section aroup Regsular saxperizsntal Lontro.
ci ;210 Eco-Circle Circle Yon-Circle
For..s Yorma roSe Yo rms
Circle Subt-Group 1 22 128 w1 e
va. Sub=Group II 70 80 S8 85
cCIross Combi:ed 182 170 1850 i7e
Cirzle Sub=Group I 87 9C 9 2
vs. vbt=Group Il 74 S, & 71
iriangle | Comrired i3 1.8 185 182
Circle Sub=Group 1 w8 EL 14 4
vs. Sub-Group 11 71 T TS &7
Sguare Coxtined 187 1ol 124 101
Circle | Sub=Group 1 76 13 77 5
vs, ub=Group 11 a8 (1] 68 36
Oval comtined 144 164 145 153
. 341 3 35 74
Circle | Sub-Group I 48, 44 T1.560m 1.9 SY.020%
vs. [Bub<Group II 283 276 268 271
50,62 49.37¢% 47, 5C. 56
Others Combined 624 639 624 845
4V.41-d 3o 5940 49,17 50,834

i
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bottom form.) Sub-group II, on the other hand, showed a
slight preference for circle forms (1.267). (By circle
forme 1s meart those comcound blockes whilch have circle as
the rottom form.)

b) Hoth subegroups cf the “ontrcl Jrour shcwed a
slight preference for rncn-clircle ferms. (Tre Jegrees c?
rrelerence are 2.04% for Sut-gzrcur I end 1.12. for Sube

group II.; This orefererce wss slightly s+trecrger

trcl Groups prelerred non-z'rcie +o ~irale fcrxrs. However,
this preference was very sil-he (3,12¢ scr --e Exnerimentel

and <.0C4% for the >ontrol Srours ), and wes crecticells the

d) <Sut-srour 1. ¢f +the Lxpertmercs’ “reup sreferred

I, w#n.lle *re reverse was

Howev.r, 1ir totn crses tre ce;ree . o Trelerense was verv
insi,Tificant.
e) scth the Jombired Lube,rcurcs of *ne Exrcer!mentsgl

Grour and thcse cf the “cntrol Lrou- showed s sliche
preference fcr ron-c'rcle tc z'rcle forms. However, tris
preference wes very slight, and was precticelly the sarne
for both ;rours.(The scores sre 1.16: and l.66% respectively)

Taken es a whole, the above cata wculcd seem to dia-

credit the first irnterpretstion (trace effect cf clircle-
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svoidance in Series V) derived from Analysis One. Instead
of the Experimental Group the Control group now showed a
conslstent though very marginal preference for non-circle
forms, whereas Sub-group II of the tralned sublects was now
the "exception." Thies difference between the two sub-groups
of the Experimentsl Group might possitly be linked with +he
difference in the crder of preserntstlion which was so clearly
e factor Iin Serles I - V. ‘fgeirst such inferer.ce sre:

(1) the =mall stetistical margins, (2) the -ure.y Zcrmatlc
and hypotheticel nature of the assumprticn cf t-e rerticular
figure-grcunc releticnshio unierlviry this srslwysts, and

(3) contradicticn ty the inster»nretsticns derived from
Ainelyses Cne and Three. On the otker her, this seccnd
enalysls surports the lsst *three interoretaticr.: iderived

from Analysis (Cne (see psges C07-C08).

[}

The third anelysis 1is based on *he sssumrticn *het {f

2

the top forx 1In e giver compound tlock i+ e crcss, trisngle,
square or ovel and the rcttom cne & 2!rcle, the resultans
block wlll sssume the cshave cf the Iormer, hecailse a n-r-

cilrcle 1s s mcre complex contcur then r cirecle erd, *here-

[V

fore, possitly ss & matter of attenticn or "intent," will

effectively resist abscorpticn »y the simrler f{i,-ure. 17,
on the other hand, the two constituent formes reverse their
relative positicns so that now the circle is on top, thils,
in turn, will be partislly absorbed btv its more comprlex

background or framewcrk. As a result s new Gestalt--neither
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of the two components as such but a combination of them—-
will be originasted. Taking the circle-cn-cross and crosse
on-oircle combination (Section A, Part III) as an example,
the crcss-on-circle remalns cross-like ir spresrsnce while
the circle-on-cross, owing to the partisl abscrotion of
the circle by the cross, assurmes a totelly new shape which
is irtermedlate tetweer the twc comrcrnent forms, Table
50 (see page 213), the result of anelysis bssed on this
third assuzption, has scccrdirgly three cclumns: (1)
circle forms (1.e., coxbinaetlions of circles), (2) non-
circle forms (l.e,., coxbiraticns of crcsses, trisngles,
squares cr covels; alsc ccmbtinatliong which neve any cf
the non-circles as tne tcp forrm end circle ss trne tc*tom
foerm), and (3) combired forms {(conbiraticns whicr nave
circle as the top form end any of the non-circles as tre
bottom focrm). Seversl interesting -olnts may te noted in
this tsble:

@) Both Sit-grcurs I and 11 of the Exrerimertal
Grour showed & slight oreference fcor non-circlie forrs.
This wes scmewhat stronger in the former tharn in the
latter (1.82% ard 0.36% rescectively). Sub-grcup Ii, cn
the cther hemd, selected the cembined forms scmewhat
mcre frequently than Sub-group I (difference, 2.41%).

b) In the Control Grcur Subegroup I showed nc
pPreference whatever for either circle or non-circle

forms, while Sub-group II showed & slight oreference
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for non-circle forms (1.87%). Furthermore, the latter
selected the combined forms e little oftener then the former
(dirfference 3,70%).

c) Sub-group I of the Experimental Gpoup showed s
slight preference for non-circle to circle forms (1.82%);
Sub=group I of the Contrcl Grcup showed nc rreference
whatever for either kind of forme. The two sub-groups
were practically equal in the frequercy of their responses
to the combined forms (30.80-% for Sub-grcup I of the
Experimental Group and 30.514% for Sub-grcup I of the
Contrecl Group).

d) Both Sub-group II of the Experimentel Gpoup
and Sub-group II of the lontrcl Grcup s-owed a slight
preference for non-circle to circle forms (0.36% and 1,37%
respectively)., The two sub=grcurs were nearly eguel 1ir
the frequency of thelr respcnses tc the sombired ferms
(33.214% for Sub-grcug II of the Experimertal Jpcuc and
34.21¢% for Sub-group II of the Contrcl Srcup)e.

e) Both the Combined Sub-groups of the Experimental
Group sand those of the Control Group showed a slight
preference for non-oircle to circle forms. However, tris
preference was very 1insignificant and wses practically the
same for both groups (1.17% end .80% respectively).
Furthermcre, their scores in the frequency of responses
to the combined forms are practically equal (31.88~% for

the Experimentel and 32.084% for the Zontrol Groups).



Taken as a whole,
all the four points of
points of Analysis Two

they disagree with the
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the data would seem to confirm
Analysis Une and the last three
(see pages 2C6-208 and 211);

first interpretaticn cf Analysis

Two (see pages 210-211),
The first interpretstion of Analvsis Cne 1s relected

by the results of Analysis Two end supported by t-cse of

Analysis Three, but oppcsed ¢c cther tnreoe

interpretations which have t-e unanimous suod

<

-

the tnree analyses. G5!0

~
~

e

b
-

statistizally inalgn!
nen=circle forms in Sube-gyrco2
0.13% in Analys!s Cre |(see
C.Z6% in Aralysls Th.ree (sce
8eex8 nececs3srv tc dlscs
2f the other three
effects™ as sucn

o)
a

")

o
Ci

oreferer.ce

Series VI,
In ccnclusion 1t may te sgil

above analyses based on three very

-n

e

of figure-grcund relationship,

behaved astonlshingly like tme untraired sub'lects in

thelr spontanecus selection of patterns, swhethepr such
seemingly “traceless™ reactions were due to inhibhition

of memory effects by new Gestalten, or whetier they were
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the result of the neutralization of previously reversed
positive and negative effects, or whether they represent
tne "understanding® of and therefore immediately success-
ful adjustment to & new situstion ("insight™) on the
vart of the trsined sub'ects, cannot be detcrmined by
thnls manner cof snalysis. Egually obscure, therefcre, 1is
the problem of how these compound blocks were visuslly
percelived by elther groun. Cn the other hand, 1t would
be incorrect to lmply that the total reac=icns c¢f the
two grcups were simlilar. (n the contrary, t=ev are,
a8 will be seen rresently, extremely Jdissixilar,
Ancther sign'fican%t point lier!ved from the gbove
analyses is the aprarently socnstanecus t-ongh marginal
>reference, exhiblited by t~e tratlnel anyg un-ralined
sut‘'ects allke, fo» non-circie ‘crms 1see Tables 4o,
42 and SO on pages 203, 20% snd 213). T™is seems on
the surface, at least, inconsistent wliit: thne prevallling

concept that "primisive™ minds will resencnd most

W

irectly to the simp

/]
cr
'-.
.
A J
L ]
-
S|
)
[¢]
N 4
3
)
i
™
~4
[+
o3
44
)
¢
w
-

conflgurations in cases of free cholce mas the eas'est
course of actlor .,

(2) hneaction Time

In both total reaction time and average reaction
time per trial, the sublegts cof the Expverimental Grour
were consistently and markedly faster than the sublects

of the Control Group (see Tables 51, 52, 53 snd 54 on
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pages 218-219, 220-221, 222-223, and 224),--gquite
obviously a transfer or "trace™ of previocus training.

(3) Manipulation

On the whole, the Control Cases,somewhat more
frequently then the Experimentsl Cases, employed bimeanual
approech tc the stirmulus ratterns., (™e scores are
16.16~% sand 9.64-% respectively.) Since all precedirg
serles rejulr-rald thst the sublects use unimsnuesl asrrces:n
cnly, thils may %2 rezerded as eviience oF She nngl+tivya
transfer of learn'rg. ™e Expeprinentel Jrour, on the

cther hand, tendel %o recoprt &2 nogltic-nel 2ue 1 *efp

menipulative reactilons *t2 <he Hlotws sllighnelis more

persistently than the ontrol Sroarn., ({ The szcres are
’ - -

14,24=-% and 13.1%¢% respectively,) T™'s i'fferenze s

r

F
s

K
%]

exnlalnghle hwe . t tret the more fpreciient use of

i "

e

bimanual azrroacsh by the untrained sutfests redauced the

-

number of times ({n whi:n <=he postolnnel sue =',ont bhe
used by those sublects, Howevspr, the fact %has +-e
Experimental Teses 31d emrlcy the »ostttongl cue in

thls serles, desplte the rlgorcus sontr:l ~f this

®
W

primitive tendency in .1 the orevi-us certles, see=s

R

to suggest that those highly tra'ned su:blezts accested

("understood®™) Series VI as an entirely new sitiatlon,
both in visual pattern and mcotivation, thus supporting
the conclusion reached on Form Preference (see pages

215-216). 1In any event, the trained sub'ects exhiblted
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Table 51
ur;nn of

Bub-crong. 1 and II of the Regulsr Experimental Group and
Sub-arougo I and II of the Control Group
io Regard to Totel Heaction Time®*

PEt Stimulus ‘ Regular rimental Control
; Pattern I b § § b 4 II
Doudble Circle
: 118,00 40,50 486.50 137.60
Cross Ci rcle
Double Cross
128,00 56,60 262,00 95480
gircle Cross
¢ircle Cross
144,30 7% .80 382,90 133,70
Cross Circle
114,50 ’ 98,20 257.80 47.20
Circle Cross :
bouble Cross
152.50 88,70 228.80 181,50
Double Circle
Double Cross
133,90 i 115.40 150.10 99 .80
ou:le Circle
Doudble Circle
149.50 57470 542,60 408,80
Iriansle Circle :
Doubtle Triengle ;
170.40 46,50 98,30 342.70
cle Triangle .
rcle Triangle )
243,10 ; 93,60 85.10 273.00
Tiangle Circle .
Double Circle :
211.80 l44.70 290,30 l168.40
Bircle ang f
' iTriangle
338.00 1356.10 224.90 97.00
ngle Girele
Iriengle
- 203,80 1532.80 540.70 l16l1.40 ,
Boudble Circl )

on time in seconds
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Table 51 (cont'a)

Stimulus Regular Experimental Control
Pattern 1 11 1 11
Double Circle
129,60 66.20 323.80 635,70
Square Circle
Double Square
278,70 38,60 122,90 4419.20
Circle Square
“Circle Square
294.10 6£,60 228,80 257,00
Square Circle
ouble (ircle
261-90 63.60 16:’.90 372010
Circle Square
~ Double 3quare
26¢ .30 lua.4C 33T €0 180,560
Square Circle
Double Square
2738 .80 G720 P . Te] 393.00
Double Circle .
Double Circle
163,20 47« £O 237 .40 640450
Uval Circle
Double Cval
16€,10 47,20 208.20 192,00
Circle (wval
Circle Oval oo N
191,10 J3e 60 78U 6 60 248,90
Cwval Circle
Doutle Circle
190,80 163.60 1081.2¢C 469,50
Circle Owal
bouble Owal
260,20 362,60 4<9.20 343.00
Oval Circle
Double Cval
12,20 170.10 738,90 868.80
Double Circle




Table O

Cozparison of
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Sub=Groups I and 11 of the hegular Zxperimentel Group and

Sub-Groups I and II of tne Comtrol GJroup

in Hegard to Averare ireaction [imee

—
T. Stimulus | __degular Experimental Control
Pattern 1 i1 T 11
Bouble Circle
1 4.11- Ve K2 27 o 35 €e38
vross Circle
Pouble _ross
2 4.7 PR JedE- .69
Circle Cross
“ircle .ross
S S.10¢ S.Ce 13.58= £.69=
“ross uircle
o Boudble lrcle *
4 4.0v= 4074 Pedlle= S ed36
Ccircle Cross ;
. Double _ross M
$ S5.40= | 4.4+- 8.17¢ 2 .08
cross Circle 1
Double .russ M
€ 1.73¢6 | 8,77 Hedte +.9y
Double . ircle
! ouble Circle ‘ e
1 S.34= | L.t5= 20 Cue 20.34
. Triangle lircle 3 :
[ PoubYe Triancle i g
2 6.39- | i,43- 3.016 17.14=
Circle Tri le : I
Circle Triangle B M
3 8.634  4.6v 3.04- ; 13.65
Triangle Circle L N
‘3bnb§o Circle 4 M
i e T.56¢ | T.Z4- 10.37- 6.42
7 Circle Triangle I
! Pouble Triangle H
' 12007’ 6.75- 8.3“ *085
' rriaqq&;T01rclo
Double Triangle
7.28‘ 7068' 19.31’ 8.07
Double Circle
ion time in seconds.
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Stimulus hoculur Experimental Control
Pattern | 1 I1 1 II
Double Circle
4.63~ J.351 11,56+ 31,73~
uare Circle
uble uare
F.35¢ 1,93 4.39- e o458
Circle Square . R
rcle Sguare
10,9 233 tele 12.38
Square Circle
Double Cirole
Fe35¢ 3.13 E.07= ide81=
Circle Square
Double Square
10.55¢ $.27 i%esl T edo=
Square Circle i
Vouble Sguare }
‘ de7Be Se3U 1c.21- 13.85
Double Circle Bl
-+
Double vircle Al
€.01l~ < 33 1o.Z€% 3C.04
Cval Circle 1 !
Double Uvel ] - M
€65~ 2.2 Tedde J.6C
circle vval o i
Circle Oval H 1
€S~ ! 2.88 C7 ¢ 58 ? 12.45=
Cval Circle ! |
Double Circle T {
6.81¢ |  B.lie 33.37¢ | 23.46-
Circle Uval B |
Double Uval RS §
Je29¢ | 15.13 16.33- i i7.45
Oval Circle i
DPouble vval
Dedd~ 8.01l= 6439~ +3.44
Double Circle
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Table 53

Coqggrison of

Regular Experimental Group aad Control Group

kegarding Total and Average Heaction Times

(Combined Results of Sub=-Groups I and II1)

Stimulus Regular Bxperimental Control
Pattern otal ’ Averace Total ‘I;;vernﬁo
uble Clrcle b
152,50 Seld= €24,10 13.00¢
Cross Circle
ouble Cross
134.80 Ce30~ SSLe30 7Tedle
Circle Cross
" Circle Cross
3 i 217.1C 4.52¢ . 512.80 12,7¢€e
. . Cross Circle 1 !
r .| Double Circle M B
4 212.70 | 4.43¢ 300,00 6+.35¢
: Circle Cross N |
: Dousle croas ‘ ; !
i5 241.20 I 0e03= 350,30 S.13¢
cross Circle | : %
- Douvle Cross : K
; £49.30 , La19¢ 249,90 .21~
Double Circle .
&
Double (ircle 1
207,20 *+.3C= 969.40 C0e 0=
Iriangle .ircle 5
Double Trliangle i
218,30 4.5€¢ 441.00 F.19= |
Circle Triancle
rcle Iriangle
i 336.70 4 .C):L’ 338.10 7.4‘3’
| Triangle Circle
uble Circle
Circle Triangle
uble iangle
473.10 9486~ 321.%0 Ge7l=
Trianrle Circle
uble Irliangle
3567.30 7 e 444 702.10 14,63~
Double cCircle




Table 53 (cont'd)
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Stimulus Hegular Experimental Control
Pattern | otal Average | Total | Average
Double Circle |
196.80 4,08~ 359450 19,99«
Square Circle
Double Square
317430 €.61¢ 572.10 11.92-
Circle Square
circle Square
360,70 7e¢51l¢ ' 485.80 10.1z¢ j
Sguare Circle '? :
Double vircle s .
325,50 6.73¢  542.00 1l.29¢ i
Circle Square i E
uble Square M o
301,70 8.37= | 578,10 12.04¢ ;
Square Circle Bi B
Double Square H I
341.60 7.12= | 5.p.80 lé.14e i
Double Cirocle 1 ;e
Jouble Circle M 1
21€.00 4.20 | J23.20 13.34- i
Uval Circle i N
Double Uval H i
233.30 4.56¢ | 400.20 £ed4-~ ]
Circle Oval ‘ B
TlrcYe Uval i
284.70 S.93e 11324.50 21,45~ §
Cval Circle :
uble (ircle 1
354,30 7.38¢ |1560.70 32,51« ‘
Cirole Uwval
Double Ovel
€22,80 12.98=- 776420 16.21¢
uval Circle
Pouble Oval
322.30 6.71¢ 160770 33.49¢
Double Circle




Table 54

Comperison of Experizental ang Contro: JTOULS

Regarding Total
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Reaction Tine®™ and Average Reaction Tize per Tri{al®

Require¢ for Performing Series VI

Section GToup Heguler sxperimentsl Cortrol
Total Averegze otal Average
e8ct. Time| React. Tize]| Heact, Ti-e neact, P
Cir-le Sub=-Group I 882,20 4.5-% 178,10 15,52
A vs, Sub-Group I1I 472,2C Codbm 673, 8C S.61l@
Crossa Combined 1Z28C .40 4, 5 2441,70 B¢ 48~
Cirecle Sub—droug I lule &C 7o Eda 1801,90 10,72=
B vs, jSub-rour 1Y »v.l\ Dol Be 1445,30 12.,086=
Trisn.le Combined iwive7C 3,77 2251420 1l.29w
Circle Sub=roup 1 i5C4,40 ¥elle SDg8, 80 Ve10
c vs. But-Group 11 406,20 Z o4l 2267 .50 19,064
Squere vombined 134! 4BC o7 2gle, L 12.25¢
Circle Sub=uroup 1 L14E,6C 6,84 28328.50 Z21l.044
D va, Sub-uroup 11 84, 80 7o 37¢ 276,00 S o D
Uuval Combined 2003, 4C o C@ 8304 . 5C 2l .89¢
tircle [ Sut-Gro I 4787,80 7.12¢ 8634, 50 12, 88=
vs, Eub-arogﬂ IX 2398,30 5,0 7177 .40 14,26
vithers Combined 7188,10 €24~ 15813,70 13,73

®All reaction

tioe 1o secounis,
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e type of behavior which obvicusly required the least
amount of asction under the circumstesncee; whereass the Con-
trol subjects rescted in a tvricsally untreined, diffuse,
indirect, "chance” manner. The difficulty cf genersl
adaptetion in this group 1incressed msarkedly with chrono-
logical sge.

(4) Crel behavicr

The scores in orsl behavicr for the Experlmentel and
Control subjlects (see Tables 5, ©6 ani 37 cn veges 226-227,
2284229 and 223C-231,; sre very similar, ever. thcugh the

former group exhitited g slightly lerger smiunt thsn the

0

latter {(difference 1.56{; see Tatrle
Sontrol subliects, on *he cother hand, shcwes a higher 1incl-

jence cf Msrecisl" oral tehavicr i(orel rehsvicr wmltncut

[
(]

ricck contect,. This “Yffere;se e a

*3

ently due tc s dif-
fererice in the trairing snd exnerlerce ci the twc gsrouvs of
sublects, sirnce the custatcry rewsarc wa: an auxlitlery rmctive
fcr the tralined sroup.

(5) +Vocallizstlion

Cn the whcle, the Control sublects were more vocsa:l
than the Experimen*al sub'ects wlthh the vocaellzaticn tyvpe
reflecting thelr geners. lsck of adlustment tc the slitua-
tion. Gf the totsl amount of vocelilzaticn exhitited, the
trained group had sccordingly a much higher sercentasge cf
vocalization of pleasantness. (The scores are 7C.57e%

and 53.63-% respectively.) The untrasined sut jects, on the


ferer.ee

fadle: 35
Sudelroup I of the Ps ular Reperi wotael Grow

He
yith SuveGroup T of tze Control; 3108 80 segard to Ural 3enarior

- }
[ Section rm\s:mlu 2atter | Reguler kxperimntel : Control
{ ! 2resent Absent Y e Present Abeect
1 L Total | Reguler® | Speciel fal | Jeguer | Special
F !1 Double Cirele [ 18 15 0 19 1 10 10 0 18
i | © iCross Cirele TSR | 1041 0§ | 46454 : _W.Ng 10 0_» 84,219
| Toomls Cross |12 I R EE 1l I 7 Ty
¥ Cirelo Crom g a0 & 0 ST W04 10 % 0 § (T
#‘ ‘,3 Cirele Crose 8 8 0 20 * 10 Y ) 18
‘ v Lross Circle Ry | 10 . U B N4 W 10 § 0§ 56,2594
b T edle ctrele ] 1 0 2l A 10 J 18
;¥ lcirele Cross 75§ 110, % 0 sl 8§ T M N 84,254
’ Double Cross 11 11 [ Y $ S 0 ] o
Cross Cirele Ak 10 % 0 & CR T S S AT I
Doutle Cross [] 5 0 28 ] ] 0 T ,
8 powlecireds  (TeK L0 1 0§18l oW S SIS ST
Doutle Circle 1 7 J 2l \1 \ J U0 -
} Ipasglocirele (B8 X [0 S 8 MR { T, S S NREET T |
) Double riangle [ 9 9 0 19 17 1" 2 T 1l
Ctrele Trisagle [Sc,ltgh | 10 T 1 0 £ 8.8 Wl 10 » 0§ 3.2-8
Circle Triangle | ¢ § 0 82 ) ) 0 U
3 pplusglo Cirels ARk [0 34 0 B TN AT SR S )
B Toousle Circle |8 5 5 % ; 5 3 5
Cirele Triengle [ 17,864 | 100 g1 0§ elu 17,66 1€ 5 0 D 82,148
Dowdle Triangle | € 8 0 20 $ $ [ ]
S Ippiesgle cipele [Boor [0 F1 3 5 L LES T S S .51
Double Trisngle [ 8 p 0 e ] ¢ 0 7]
6 [poutle Circle | Teeeg W6 &1 0 b 32,140 e 10 . 0 b S
Toutie Cirele |14 W 0 0 ) ) ) 0
1 lgqure Circle 0§ [ 10§ 0 410 § Wawy 10§ 0 > 87,868
? Double 5quare 13 13 0 13 13 12 0 8
circlo Sousre 6,008 | 10§ I ST S ™ » 0 » S
Cirele Square 4 ¢ ) 24 8 8 0 0
3 | gere Girele | Tmeg 1027 O 3 T ST SN g
¢ Double Circle |9 5 0 7 ] 8 0 TN
& loirele Square  [17,86ed | 100 SIS BB _Bhe 10§, I R
g |Double Bquare 8 g T 20 § § 0 | B !
Square Cirele [ 28,574 1§00 710 & | N4 Tees 105 O 2 | R
Double Squars | 19 13 3 1 R ™0 N
6 |pounle Cirels Ay [ 200 8L 0 T o AT RS Y Y G
saant taet form of orel benevior ib waich the stis ulus Dlock 19 sctuslly 1a contact witd te subject's moutd,

*regular® orel behavior is
sopy *gpoeiel® orel pebevior is meant that

form of oral behevicr {n watch the stim ulus dlock {s not in sctual conteet with toe sudject's aoutd.
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Tble 55 (cont'd)

Section| rart | Stimulus Petters | negulsr Rxperimsntel Coutroi —
Present Aoaent Present Absent
Total uisr | Speeisl Totel | Regular _ Specis.
1 | Doudle Cirele 19 % 0 L9 12 Y I 16
Oval Ctrele  ~ 67,8640100 & 0 § 3.l 00,008 100§ 0 b ONidh
gy (Dbl oml L 19 i 8 10 10 ) 18
: Clrele Oval MeboA] 95 8 5 & 8.5 0.7k 10 a0 3 .04
g | Clrels Ovel 1 1l 10 1 8 ¢ B 22
: ' oval Cirele 59,205 10 % 0§ 60,5 TLoeih 100 b 0 B 8.5
b . [DewleCirele 17 ___ 12 RERET 3 5 0 3
' Cirele Oval [ 42,864 100 7 % 31 17,060 100 » 0 » 82,14
5 i Double Oval ! 1 1 0 " s 2 0 B_
: Oval Cirele : 35 100 . 0 36,424 1o 10 » 0 » 8,24
bouble Oval 3 % . 0 2 2 2 26
§ | bouble Cirele a0 30§ %63 AT SEI S WL
1 .
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Totle %
Comuri g of
Subwiray i1of the meg  wler Sxperjawoiai Qrou;
vits SubGroup II of tie Costrol - Growp ib Negard %o Ore Setevior
Seetion |7art | Stimilus Patterc :
] ?  Seguiar Rrperimntal 08410, s
| , oo :’Nlﬂ‘lt - . Adbsent Presect ~ 1ibsert
- AUV JA s . )Y : ] M
FEE T : g r S;Echl . rgm ”8“” . Spfc.a!‘; : —
Troes .irc.e & Al @ . - ‘ e i —
,  Dowle Croas ) T 3 : ii 2 ‘g . 3?'89" ': ‘1"“64 '?E -
Circle CToss T 310 ‘ - a— —
3 wirele Lross £ p?lu: 2 g : 13, 2 B_$ 6; i ‘? 5, 73 2
I Appt e - N C o
N :1:?0? drca? 25 A 100 9 % 15 8 1 s LX b T a % »
Dowbie virele O . A neu ‘ = -t
¢ Lircle Cross 25 06 3 2 3 : > — —
< 5w [ 2 T o
5 uoubLe Jross 2 : 2 J "*12 : a-.; . “; x g 2 ?g 2
Croas Circle 10 a2 lxN ¥ oy > 3% » LX a0 » 85
. Doubu Lross S 5 : J [} 5 . 4
LOUBLE Lifele % 3y 1o » . a7 ) % & 1w 0 » 6 _»
1 Doublo“.‘irch 7 7 3 13 5 2 3 a8
Trisyg.e Jirele W o 10 % 3 0y 8 % % % 4 » 8 » % )
’ poutle Triengie [J 3 b i § 4 i 15
Circle .rimile T e A & 70 » 2§ 8 T 2. 3§ 7t
. circle irimgis 7 7 ¢ 13 1 1 L A9
3 Trimgie wirsle IR . S - 5 » W0 > .
‘ Doadie Cirele 4 4 b 16 8 8 i 12
Circle .Tisagle 0 w0 » o % % [ © % 10 s 125 D T
. Joudle Trisngle 4 4 ; 18 8 8 v 12
$  Irieagegirds =TT, 3 o+ % § _® » X D S )
‘ couble friscgle 4 4 . 18 ¢ ] . 14
— Doub.s virele 2w a0 x 2 » & B W L0 o T B
- L Dowle Clrele 4 1 : 18 1 L < 16
Squsre Lirels 3% ¥ . » & » N T o § 0o » K B
’ TUoubis Squere 4 6 : 14 ! [} v 16
Cirele Square X a0 _p» o » 7 ) 0 » 1§ o » & 3
. Circle square Z 2 g 18 i3S ) ) X
¢ “ square Qirc.e 5w > » ¥ ST Y y_ o » 12
Loub.e Lirele 7 ! ¢ 13 3 : g !
¢ oiralesguere i b a3 18 p L T 3 & 3§
—"Jow.s S > : ¢ 1Y 8 9 i L
S juare Cirele 0 a. o b 8 » 8 T 10§ il 55 2
— - S : 8 3 4 12
Doubie Square — .2 ¢ 18 2 . I
% powlectreis T aa% . 0 » @ B W &3 § X Y $
1 : 1 ; —
;d

%y *regular® ors. e-avior 18 ent 1i8t forz 0f orel Letavicr {z w1l tne ST
sial abonl 7 ip contact s the sl ant's 20utle ;U specie.” OrE. resuvicr L8 :ia:'.‘t:sf‘ for:
Blus block 1s ectide.y i B : ‘of ors. seaavicr in waili tie stiauius tiack
{s pot in ectuel contect wien sue .. at's
WUl
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i
i
{
Teble 56 :{ {eont'd)
;
Pt | Stimulus Patters |Fegular Rxperimutal : Control
Present Absont ! resent Tbsent
Total | megulsr | Special : " Yotal | Beguler | Speciel
1 Jouble Cirele 3 3 0 17 ) 0 0 R
oval uircle 18 10 % | 0 »[ 8 % "~ 0 & 0 $ 0 »ll0 _»
Double uval 8 ] 0 14 T 0 ) 20
& |iirele Oval g5 % 310 310 3 "0 % < $. 0 S0 b
s uirele vval s 8 0 12 [ [ 0 16 .
Ovsl cireie 4) 10 »: 0 $| 6 § 0§, 10 $. 0 $ & §
| "pouble uircle 8 ¢ N 14 ¢ ¢ g 16 ]
4 cirele umsl TR > 0 Al 0§ 2 $lik_§. 0 sle $
, " Doubie uvel i v 17 7 T 2 13 o
5 vl ctrels C18 0. p O » 8 _» 3 0 % o w85 _§
Double Oval I 5 o 1b 8 8 0 i1 .
6 omeces o ad0 . o B » "w Flm $ 0 » W T
; i | T




Taerle §7
Compers e of
tue Coobined Sub-Grougs of  3B¢ Regular rxperizental urou
witn tue Conbine Subelroups of tle (g $rol Group {n negard $0 vrel Bebuvior
Section | Part liStiumlus vettern | Reguler axperimsntal tontro.
! : Presect baent 1 Present absent
Tota dar | Speclel Tfotal  heguiar | S )
| jDousle Clrcle Z__ [ 1B T8 RN
 Croms Cirele S SR S, B, S I T SR SRR
2 %DDULIO T 1 13 0 29 P16 AR B
C}rclo Cross . SeuBLY  » TRl NN 8 1 12,5 & 68,47
3 CArelo Coss 13 13 S 13 L 0 %
- Cruss Cire.e TR P . o gand : F ;
\ - } (i : T 494 poed 10§ 0 ¢ 2,924
Cizeie Cros 25 1. % R %4 R S 70,60
: ; - Doutle Cposs 1 12 B 8 1R T2 ] 3 ‘;
Cross Circle e T B IS K S - STV NS S
| 4 1{)%0‘6 E:m 1 10 0 8 |2 12 ) W
Jousle Lirels T ICHESEEEE T R ® a 10 » 0 » 08 2 |
. d : —
\ _aome Vircle 14 i I 3 2 L) 5 28
,  Trisngle Sirele TR 5 v M1LEH oy, SR S SER
» - Doutle Irimazle 13 15 N 33 £2 . 2L 1 I
 Cirele _:Tr:a;ﬁ;;e 1,05 4300 s 0 83,75 % LS 95,454 4,554 54,174
- Cireie iriensle Lk L1 HEFRE 10 i 0 8 ‘
g — : Triansle Circle MR 100 v o M12.9%8 ootk 100 5 0 B 13,174
] TDodtie Cirele ) 3 IR T L 1%
— ';Circle “risnle 6,7 910 s . U 3 61,25 § 27,0800 100 B | T.0 12,52
5 ! Dousie Triengle 12 12 IR ¥ L J i
i %Z‘r‘.er,_t‘.e vrde o Al {5 am & s 100 B . 0 » 7.
Ly e ege i ¢ IERES 1 ¢ 38
Toutle sirels 678 qin 3. 0 aclaid % s 10 p» 0 5 T S
\ Double Circie ,W T 18 0 3 13 13 0 h)
| Squere Circie i, RAX 0 82,5 % 2 T % o 8 20
e TD&ubic Squre U8 NES d £y 17 1! d )
| ©  Circle Squere T 10 | . 60,4 S 100§ 0 2 K
. circlesquere 2 8 B 13 ..
O !gouare Ctrele 185 100 4 0 7.5 4 1060 10§ [ SEFAT I
¢ "Dodls Cirele AL )2 R Al 0 -
¢ ' Cirele Square 25 AL e 0 4715 & 2,524 10 » 0 » (10004
TDowle squers M 11 I 14 U - M
gquaps Circle @092 1N TT 0 AT 14 102 74!1..,&&?__&
"Double Squere 16 1 ES 17 ] 4 i
' Double Cirele oW TN . CAE g Gt | Duip B
E | | ’ pre
which the stz ulus dlock {8 <atually lo contact with tne subject's mutlh,

r sant thet fors of orel behavior {n ;
.B’ rrgular orsl bedeLo o ¢ oral behavior 10 which th 1 contect with tie subject’s auth,

* 4 vior {8 zeent that form © o atig ulus block ts ot o ectur
gy *gpacial® orel bebs ,

—— s~
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Co¥
Ly

*able 37 \00nt'd;

fBction rart  Stimius cetterm Resuar Kperizsntal TN :
f fresent Absent “Te8en! T -
‘} Tl demiw _opecitl | mtal . seguer | operiel =
" vsl uirele Chm 10 » 0 & 54,179 B 2 100 » ( 2 %
TED 2 2 .o 10 W 3 EE—
Cirele wml ALA b Lo C.89 W6k X % il
Wrele il 19 19 0 ] 10 i ¢ %
v Dow .4 Cirmne 8 7 S 3 : > %
Y ol ol ST 0 50 % o g Biy X 3 L% )
Tow.s ral i [ T« K L ; m
S owaltrels i l0 _» G 1,474 BLEe 10 % 0 ) A
Ty bowie o : 8 0 @ 1o 1. g %
Dousle Cirels T SRS S N 0,04 300 » ° 75,119
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‘Table 58

Comparison of EBxperimental and control Groups

Regarding Orel hehevios

Observed in Series VI

232

Section 4Ioup lar %eﬂmntal control
_ lotal [Kegul Special Total [Regula cial
Circle Sub-GrouL.l.L _59 59 0 52 52
A Vs, ub-lUroup II A 31 a3l Q 34 -l i
Cross ombined f 90 90 o 86 83 3
e _:Lv
Circle | S8ub-Group I 40 40 C 57 S7 0
B vs. @k 11 | a2 32 0 23 29 5
Triangle Combined 72 72 0 90 86 5
l A
‘ Circle %ub-uroup I 57 57 i 0 52 52 gg
C vs. Pub~uroup I1 | 24 24 I 33 20 S
: Square Combined 8l T8l O 8% 82 5
Circle | Sub~uroup I [-1-] 85 1 38 38 [o]
P vs. PBub-Group IT ; 31 31 0 23 23 0
Uval Combined 7 26 1 61 6l 0
, 222 21 1l 99 199 0
y bl 1
Urele Bub-iroup 33,04 92,552 - 459 0. 6143 100 0 &
vs. Bub-Group LI [118 18 o 123 113 18
24, 00 _»] © 25.6 91.87 10,57
Others Combined 340 9 1 22 212 13
29.514M 99.71% 2ovm 27,954 96,89 4,04
)| 1 ] ]

*By "reguler® orsl behavior is meant tnat form of oral behavior ir which the
stiaulus block i{s actuslly in ocontact with the subdb jectis mouth,

#4By "apecisl™ oral behavior is meant that form of oral behavior in which the
stisulus block is not in actual contact with the subject‘s mouth.
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other hand, exceeded the tralned ones in the percentages

of vocalizstion of unplesssntness and of communiceation.

(The scores are: for the Control Group, vocalizeticn of
unplessantness == 41.33+%; communicative vocalizatiocpa
7.26-%; for the Experimental Group, vocalirzation of un-
Plessentness = 25,29-{, communicative vocallzaticn = 4,37-%.)
(See Tables S9, 60, 61 end 62 on pages 234-235, 236-237, 238-
239, and 240.)

(6) Affective ‘oncor'tant

Iin affective concemitant, as in vocalizaticn, ¢tre
Experimentsl surjects exceeded *he Zontrol subltects in tre
relative proporticns cf plessans end very cleasant affecstive
conccmitert. {The sccres mare: for the Excerimencal Group,
very pleasant == 9.204%, nlessernt = 30,92-J; for -he “on-
trol Groun, very onleassnt = C.164+7, rleasent s 29, si-), )
They were exceeded ty the Zon<roa sutlects in neutral, un-
cleesant, and very unnleasant affec*ive ~cncomicernt. c The
sccres are: for the Excerimentsl Crour, neutrsl = 11.8094%,
unpleasant s 3.554% and very unvlepsant == ,gy+v: for the
Control Grouvr, neutral = 14.76-<, nrleasant = 26,:-4¢%,
very unpleasant = 1.56+%.) (See Tables €3, €4, 65, and
66 on pages 241-242, 243-244, 245-24¢, and 247.

Taking into considersatiocn sll the 4ma*a cn reactlon
time, manipulaticn, vocallizetion and affective concomitent,

1t 1s evident that the trained subjects, except in the

one criticel metter cf form-cholce, gave conclusive evidence
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Tedle %

togt gn of

SubeGroup 1 of the g_og lar Experimstel Group
with SubsGroup 1 of the Comtrol Oroup it Regard to voealizetion

Section Part | Stimulus Pattern Roguler Bxperimntel Cont 1l
Pregent pbsent Presens Absent
TM!I P, U ¢, Total Pu U. c
1 Doudle Circle 11 [) ] 0 1 [] 3 ] | 19
Cross Cirele R.00A | 81,024 | 16,108 | 0 NN 32,0408 | 53,0046 | 95,564 | 1l1le [ 47,86
g Double Cross 14 11 3 0 |14 0 6 [ 0 16
2 | oireloCrons [ %0 § [ reong ] A [ 0 R T "84 (& g | % 1] 0 3 ud
q Cirole Cross 13 ] 3 1 (18 8 3 ] ? %0
| Double Cirele 11 § TS LY 1 § § L] 17
{4 | cirele Cross N | N8 | ob.otys | 16,100 00,718 W, B | 6,650 S.55h | 0,00k | 6071 |
E Double Cross 12 11 1 1T 16 10 7 1 ™3 18
{8 | Cross Cizcle oA | Lo | 6o | Boooriwh 357l [0 b [ A0 T 0§ it
‘ Doudle Cross 1l 1 3 SR 11 ) .10 1 Y
Double Cirele W24 | btk | 212744 2.0 0.8 0,58 | N | 30,01 i | 0.
) Doudls Cirele 10 8 1 ) 1€ § 3 : 0 1)
Triengle Circle wons | 8 s 0 &1 10 Y AT SR IR 0§ 87,864
Double Trisngle 8 [] i 1 20 7 ] C 0 1 gl
2 | cirele mongle BT | B3| sz [P Aned B § SN 0 T ks 53
3 Cirele Triangle 13 ] $ 0 15 ] 0] 1 18
Triangle (irele .00 | 55.85eh 44,15¢ 0 A 54,574 33,570 | 93,334 6,674 0 § [ 46,404
Doudls Cirele 13 8 4 1 18 4 . 68 8 0 L 14
4 Cirele iytengle | 8,45 R SEENS SEEET EED A T 00 | ol | 0§ % §
Double Iriengle M 8 5 1 4 14 j ! 8 0 T 14
5 | rptangle circle [ 807 | Bduy [ So0ig | LI § T § om0 3. B %
Double Triengle 20 13 7 0 g Y M ? Tl Tl
§ ' poubls Cirele AT e 35 40 Amvd _Gfes S %04 EETREATY
1 Double Circle 12 7 4 1 718 : ) ) 4 2 BT
Squere Cirele .06 | SB.ooh | 38.334p Booopd 57 08 ;_ Sttdh | 55,560 | Whuble) 28,25¢p | 67,800
Double Square 13 £ § T 158 § ) 0 "
| cirele squere Bodoeh | Sloses | X71ep | T804 Sy DA 100y | 0 » ] 0 » .5
"Circle Square 10 5 5 SRR ST R U ] § 2 0
. souare Circle o 1 % % a2l 0 i S S BN SRR $
" Double Cirele 10 ¢ 4 0 18 Py 8 | 0 7]
|4 Cirele Squere TR % F. 0 21 U AMnNAE T | 4 | ililw | 0§ | 0.004
' Double Square 15 7 8 0 13 Y 13 7 1 !
8 | gousre Cirels RS S 10,434 i s | 6,9 T | Lt | 8§
Double Square 11 4 7 0 1 ] i 3 0 18
¢ | Double Clrele ey T A I O T S T M T N BT

P8 Plessant; Us: Unpleesunt; Cic Coa.unicative ‘ ‘ ‘ 3
Communieative vocelization 18 thet type which lo By, aTo0bly qoTe LAl spontuneous %vocallmlon. coupled With 8 gencal plesssrt or wpleevn

atete of the subject, 1% conveys some apetlully directed 080108} ’“E "‘:‘ fattespt 1o communicate With somsone or sonething; of the sourds
accoxpanying & seerch for the block nfter it ues sli,ped out of e sject’s fgreap and diseypeared 103 sight,

i

!




(2]

Todle N IR
Section ! sart | Stimlus Atters Moguis & Bxperimatal e,
L i Presezt “Abeeat Sreset
N Tt P U, C, RS .=. T .
T "Double Clrele | ¢ D) 1 1 : 4 3 :
f | Oval Cirele TR0 86,8 0 8 | L1 UA 67,884  l.ligh| 5. eh ) 3115ew
T T houbls Ovl I T8 1 1 1) i " 2 -
£ oirele OVl B 0 LB 14298 40K T8 & el L a L oa
. - Cirele Oval C Ty - 0 0 1 £ 4 :
3 COval virele BTN C $§ 0 § weef 1"p i 4 o 4
. el code 1T c__ 0 Ty 3 [
| Cirele vl WA L0y C 3 0§ &Sl hiad 0T THieles
« " Doubls Oval Y] ) 1S HE 14 2. 4 :
* | oval cirele ST S S AT P Y
. i boubls Oval 10 ¢ 4 0 18 T -
T U R D R T P S R




PAL

Wl
Sub-Oroup 11 of the Reg | ular Biperimntal Growp

and 5udGroup 11 of the Contoel : Group 1o Bagend to Vosalizstion

Section | Pert | Stimiuw Pattern !‘g’;:h_pﬂmnﬂl / Control
wt ) Preseat Absent
m‘l Po U. O. 10“1 Po Ut c'
Doubls Circle
1 s 4 0 1 1§ 9 5 ) 1 18
rose Cirels % | & {10 ¢ ® LN SN BN TT BET T I
2 g::hh gm s: < 5 ] 0 L4 ] § 0 0 14
Circle Cross B33 | 6470 0 ) 0 0 C 0 70
| Girele Grons 12 IO%TT 1 ajlgljz’ o’ioila’
A Crogs Cirels 80 & | 83,55 6,05 B & § L. ».10 § 0 $ 0 » 90 3
. Double Cirels 9 ¢t 0 11 7§ 1 N
CireloCroms | € 5 %S “iwd O W 4 T35 a2 N6 LA 162 65 %
5 | Dou Crose ) s N 18 7 e ? 1 18
CossCrae 85 % 10§ 0 § 0 $ 1 F % § eses  eseh NS 6 3
¢ i Doudle Crase 8 — 0 . 0 13 11 b T4 1 ]
wbls Clrele €_§ 10 1 0 FT0 $ 0§88 4% ke | 0o & 3
ele % | 65.7.¢h | 0 % le.B 6 8 60 . % » % p» | S¥p € D
|, | Dodla mriaagle ¢ 5 0 1 14 - 4 2 ?
: Cirele triaagle 30§ 6% 0§ 16,674 10§ T8 3 85,854 50,774 15,364 38
. Cirele Iriangle 8 T8 ) 0 11 12 8 L4 ! 8
- trimglocirels |~ @ § 10 § 0 f 0 § € 5 W A B R IR
? ‘ | Dowble Cirele 7 - T2 S0 18 ) i T4 T 0 1
: _Crele sriaagle 3B 8 Tleh 28,5 0 9 85 § 45§ | T T )
.5  Double Triangle 10 8 -2 e W ;8 M 4 0 it
| sm_;igcmh % § ® § o § 0 T % 0 ., % § 5 » [0 » 0 )
o Dowdls Trimngle |12 10 2 0 8 & & .4 0 s
LDowls Cirele 0§ Boom  16eA 0§ 0§ 0§ saoup  e6eh 0 > 0 3
| Double Cirele R 0 ] T "5 3 7 3 1
. Square Circls 3 0 3. 0 5 0 58 §_© 3 Bep | D |Bod 0 )
~,  Doudls Squem 8 8 0 T it 18 ) ! 0 $
C grebun € N 0§ 0 3 @ Fi_w 3 wug [ emny 0 KD
s Cirele Bquare 7 O 0 0 -8 13 5 8 0 ?
sgirelirels | 35 10 . 0 3 0 8 §. 8 3 B L% | 0 3% 3
0 —"Bowtte Cirele | 71 7 . 0 0 B "1 3 s 2 7
Anitan "E T I U @ Lo 3| wng | el [l % §
! Square 5 8 "~ 0 S0 y 4 T ] 13
® s 1% $, 0 8§ 0 1 SIS AT T ST I
= \ 3 0 L ) [ 8 1 !
B3 | 5.t | 4286 | 0 65 i 00 » ] NP YT AL $

tate of the subject.
sccompanying 8 search for

.= Pleasent; U,z Unplessant; C.: Compunicetive

mounicative voealization fs thet type vhica i
It conveys soze spatially directe. maz{ng: sueh e ap attempt

the block after {t es lipped out of tue sui ect's gresp

th s generel pleasant Or unpleasant

? tsation, ccupled wi
‘ sopething; OF the sounth

to cosmunicate with sopecte OF
; and dlasppesred froz sight,
P

spyarently Dore then spontensous roesle

]
[
.
.
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3
H
t

R DU IR

|
{
Pary Stimlus Prtteen Degula T Rxperinental i Coatrol
Present Absent . rresest absent
Total Py U [T ! fotel P, U, Co
\ ouble Cirels S ! 0 1 U 0 § 3 14
Oval Cirels B » 1 0 »] 0 2120 " $:™% 0 a5 s x §1 7 ¢
. Dowle tmal 2 ] 0 0 BCR 3 ¢ 0 13
irele Oml 10 3110 1 0 ] 0 %190 »: % ] 42668 [ 5,48 | 0 % | 6
s Cirels Omal 2 ] 9 0 18 8 2 4 1 14
oval Cirele L »] 10 O_»1 0 » % B¢ 30 9] 35558 | 66,600 | 1667 | 0 3
Double Cirele g9 1 1 n_™ 2 5 0 18
4 ctrela ov 15 1 0 » 687l N33 B 3% $ 6.5t | Tl 0 K1 & 3
5 Doble uml [ L ¢ 1 738 3 5 ) V)
L ¥ ovel uirels 20 » 25 » 75 p: 0 » B » 4 LI N5 81 6258 0 % | 60 »
Toowble oval 2 1 T 0 18 "It 8 ¢ 0 8
$  Double uirels L W » 8 3] 0 3 90 3 & §| 6614 BHe 0 51 © 3
L | L ; -

ELTToren)

50 08 il R 04 B P St LA A S AT b Mo e | O G dih A - b BB R0




mh g

Compart  yen of

]
tus vosbized §un-Groups of; he meguiar Rxperimate) Group

H
su2 128 Cordined Sut<Groups of 40 COF gpel uroup i megend to Yoeslization

eiios PartStimius raster woyu.ar Rxzerioents, : Control
JTesent Absent i Presest Absent
ot ry [ . f fotal P A Co
: Doutle uirsie 6 i B 1 12 18 8 ] 2 ()
Cross vireie Y S A R BT ook | 5 & 1 S § [ 15 3 85,874
g |VOseie Cross 2 A 4 g w16 1t 5 0 0 !
bil .t rads IR A N O BTN 3 S
3 |Ciro.s Cross & 1 ; ; % N R 3 1 %
7085 Uire.® S| 7 e | F e | r sl &t 20,00 X 8 | ¥ {1 20§ Wil
. 5;.:‘e LArle 2 s : B P -, 18 10 [ ] %
C:r:Te (css 4, e | B NI : 9,5 § 1 SE.Sbh 15,0  llJllé 82,5 » ;
N PRI A L . R 5 11 JEC K bl Y ___
S lress i T e wee ol ] e ] BOM Wi S Gy Uit | S
T (ewTeGns T e : ; T W b B
~_IDo.tie Girnie | “;":5“" Tyl L St | fla4ed ‘5.33‘?1 31.82‘E D 63.“" i 9009'{ 5‘.174
\[/Jui'.e Cirele ¢ 7 14 ! : 3l FT T 1t M) 1 - N
o jTrene Cirne | Toiaee . e | oy L rec ) b ! r s SR B L6R | 825D
T, e ; e 7 ) 13 K -3 .
) o NSRRI SRSy SIS ST I T R R 58,354 |
i Tk L s R S 0 22 .3 _ ¢ Lu —
3 - ‘%#_ RSN S T Y SN ) iAo b . &0
. 2 . ¢ . S R L1l 12 0 "]
e 4ites ' e Tt B | Sl | 5,0
; e b - P 1l 1t 0 2%
v ool , MRS F o SEEE RS 0 9 54,17
Trsurle Trimngie ol i . : 8 - 18 ) 1l i X
S T o NN SRS M S (0 33,5 oy SRS S
T Towis Gt e T 1 ) " & T 5 30
$ogure ile G n el Taibe ] LAl e N TR . 54,174
Toula S;uere 2 # 4 : 29 Tt 1% ! 0 &6
Cireie Squre T T S NS S %o | Leg | 0§ | il
Clrele S usre 7 12 § v 5 M 12 13 f 1&
; v 15quere Lircie BE 4wk | Ceeieex | Lenbiep T p | 84,0048 ¢ 56,20 § | Wil TR " 4leB €58
¢ Dowbie Lircle 17 L . g ST ] ! 2_ ]
¢ Cirele Square T oedlen | TETey | ELDwR Do £4,56¢9 & :2.55# ?:o“') 5;'82" :’O"" ;‘N
. |Doudble Squere 20 12 8 r 0 2 H
Y |gqusre C(llrcle A lien | 50 pl 40 B 4 | 58,330 i__!ﬂ.m 60, Lop | .lted 7,144 4,8
Double Square i€ 8 10 ) S B 1 N i £
8 |Douils Circ.e IO TR NN T M Se.008
P.c Pleasant; U.S Unpleesant; €, Coauzicative i rocalization, couried WLE: ¢ sen el pleasent or uzpleassrt
Cozmunieative vocalization is that tyye which is nyperently core taed spontanes S attept 10 c:)::.ut'.‘.cato 1ith soamone or sozetilig; OF t3e souDds
state of the subject, It conveys s02e spasialiy directed Desing; such as eo : gresp and dlseppeered from sighte

' agcozpsnying o seercd for the block after {t hes slipped out of tae sublect's


Dc.de
d.de

whie 81 oont'd)

2%9

Section | Part | Stimius Jatter nou.8r Exjerizests: ‘ font 20
rresart Atsert PTeses’ Abssst
Total 2 U v . Totel 2 U, Gs
wibie Cirele 4 12 S 2 ] co1b ] 6 : 5
Ll oy tireis gLtk ] v b | Ao e D T g o §] ®mn)
ETENRE 7 : ) % L 1 s 2 s
P octreedw  PRT L TIVEA L ety SIS ST SR D10 A
PEERE e 3 T 0 w6 . ! i
T Pl Jrcie TTaih ik b I eEETI S o T SIS
DT TTowbie irie & ot T I8 %
4 e [Bee | e | il S R R T I M 3 § 5.5
_ Double uvel G T — v _#__ 10 T K
| omel uircie T | g S %’.F’igw 36,71 5,508 Gl
T powtie val |12 : g % 4 Y 0 0| U
I O T SN BT .. % 3 e SN R $ | &

i

i
§

]

PP

. o

-

PENTTPRPPIN R e
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Table 62

Comperison of Zxperi:-ental and Contirol Sroups

hegarding Vocalization

chaerved in Series VI

Bection | Sutd Regular Ex eri-ental onirpl

STrouj Total%leaaant Un Commurn{ Tatelﬁ@leannt 5 - Lozean -4

_ pz.oes#—nﬂ cetiv laes=04 cative?}
Circle _I 72 52 -3 S Sv 25 30 T 9
7s. 11 45 37 3 2 42 27 8 4
Croass 17 ) 2z 7 9 52 ) + 11
Circle | I 78 =0 24 4 71 42 27 -2
T8, 11 55 &2 = 2 =L 22 26 3
argle | C 2& 2 3C 8 31 75 23 S
Circle I [ 71 37 32 2 69 56 20 -
£ vs. [ II |43 4C 3 C 75 51 za 7
{8guere C** Ni4 79 35 Z 44 77 58 i2
Clrc.s I | 56 = 17 2 76 %4 N 4
P Y3, 11 18 10 8 < 46 1l 5] 4
Oval ce® 76 43 2 4 22 62 < 8
i 79 178 &% 1o 5 58 1o i6

Gireee | T MOTsE R i's}eq—ﬁ.g ) 57.3 38. 6.5
vs. 11 56 29 28 18

i2.5C M 82,694» l3.46¢$ 3.85-4 46 M 48.8? 44,3 .1
Otters c** 1435 = Q07 110 19 26¢ 205 >6
37,7694 7C.E7¢%] 25,20~ 4.2 7-« OG{St Bl 41l,37¢M 7.2
] ) | )| 1

%Communicative vocalizetisn is tout ty~e wihict is spperently more then spontacec
wecalizetion, coupied with & gencrsl pieesant or uupleesant state of the subject, .
It conveys some spetial;y Girecred mesning; sucs as an atitem;t 10 cocomnicate

¥ith soxeone or somethin.g; Or thas souncs accompanying = sear:h for the bplock

#fter it nas slipped out o' tnhe s:bject's gresp end disespreared froz= sight,

$C= Combined
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fadle
Goupar  {ooa of
b-group | of the Reg wlar Rmerizental Group
and Sud<Group | of the Control Urowp 12 g to Affective Uoneosdtant
wection| Part | Stimlus 2ettern ar sperimstel , Coatrol —
e 1, Py | 1, 0, AN Pe X, T ru.
Bouble Cirele 4 24 \ 2 0 27 ] 3 )
1 !cross Cirele 14,234 85,7148 3,578 T 1 0 8 K 70,43 ,Ll‘ﬁ 17,864 4
‘ Cirels Cross 12,71 8,200 :.574 1078 0 3 i 8 u, T 5k 7% |
Cirele Crose ] 23 S0 ) ] B "ﬂ"k ] 6
A Jpnle virgle 4 s T 1 5 3 . )
4 otreio Crom 14,894 85.‘719 10 ’71@ Pl 719 LM i Tl 89,294 E., ﬂ 0.0 3
wouble LIoss 4 ’ ol 0 : 9 28 ] 1 °:L
S | Cross uirels 14,294 85.7102 10,711 S8 10 3 0 510 5  Usa o b
Jowdle vross S 4 M 0 i 0 % 2 W 7 |
§ _ vousle virele 0Ne | 9929-9 Mm e o a0y 10 s i w0
o . : :
- Dowble Cirele ! % T 10 3 3 T3
! ! MMU'CIO 4,854 | 85,71 7.14h 309 T 0 8 10,14 86,294 I 10,118 7.4
} | boudle ?rissgle M 3 1 -0 8 20 1 0 3
| § . Circle Trimgle | 17,864 © 82,148 10,710 L R Sy DY <= SR S S
i D Cirele Triangle 1 4 3 6 D0 i [-) [ T ¢
! $ v?ﬂlg‘lljltc.t N2 SRR Y. 0§, 1,84 82,14n Tk | S5h 7>
| 3 "Double Cirels ) " (SRR T D W - G N W
! cmh Trisngle TCy7ien | 85,710 L4284 . 14,294 O .7 55 09.299a  fla=p | 25,Me T8
1 “Powrle Triengle |0 B g . & 0 ] 26 6 8 .
‘ 5 ‘gmg;.o e U SRR S R T 1 ST S I S I N
" bouble Trisngle T 7 [ 2% 11 "9 D '
¢ ' Double Cirele VT ST ST SEE S J o W% HHa B 0
: Double Cirels 4 ] -l 4 ] : Tpg 8 N 1 ‘
| ' Square uirele T ST ST, SEEE SN ST ST I UUT S Tk . S50 |
? "Dewble Bquare b B ¢ . [ 3 1 0 =0
§ Cirele Sure | WM | Bt Hoh  Weip 0§ _Lf .26 S0 0§ 0§
? {rele Bquare 2 26 T 8 ) ) Ty 3 )
$ | 8quare Crele A TR S BV BN I ST SN M SN
¢ ™ [ Double Cirele 1 u [ 0 27 - 0
4| cirele square AT U0 ST SIS § m_f: 668 g [ Swa 0§
; Mo Square | 3 ) 4 ] 3 [ ? y )
5 | squre ctrele T ST ST " ;JZ? :sv ::.M z.;> ui s ]o [
f uare 1 21 ¢
4 :::i: g:ﬂl. ‘ o 98,434 16;294 17,804 7M 10,91 | 85, 711 [>] f 7,11 3,57

7. p,: Tory Plessant; P. Plensagt; K.° Neutrel; U.s Uopleasent; ¥, U.® Tery Unpleasant

Beaie voamiAN. MBI 0 e



TP P TITS

Mble €3 ;  (eontd)

Section | Part| Stimuius Pattern Reguler Rxperimutsl . (oshro.
Y, P, Py ¥, Uy Y. U, A 2 No |
L | Double Cirels 2 ) 0 R % P 3
vral Clrels R S EEATT, S B S EES U A AT 10,710
| Doubls Ovel 1 27 7 0 T 2 3 ]
. & 1 cirele Oval Nz SN SIS S R YT 8 | Lk | Tl
" [cirelo vnl 3 25 ? 0 v 25 1 0
'8 lomiciets [ ToN  womg Lm0 b1 0 B o SRR S
D Toowie cirele |8, % 5 0 ] 71 ] 0
BTSN ST SINRE SN SE %7 SRS MEAT MEAT)
g loowleoml 7 5§ 3 U - 5
: Oval Clrele T % 6ok 25 & 28,57¢h | TiMp 071 8.5la 84 | 17,868 |
T | bouble Omel 1 AR 8 0 T ( 9
& poublevirels — ESMP L 96,4 TR SIS IO L 3 83,71¢h  Tabrd 12,108
. . ; I jl ¢ ) : l

NETRT T YTIIREr SR NPT

. ran e

L——
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Ml 8
bmul g of

SubOroup 11 of toe Reg yler Bperimotd oy
ezd Sub-Group II of the Contrel Group ia m % _Affective Concomitant

13

Sectios [Part | Stimlus Pattern ___H‘@""‘a : TR ;
Y. 2 1) . s V0, VD i P, | T io N .
Double Cirele 2 18 0 0 0 0 T 0 1 0 s
1 | Croms Circle T 1 ® 310 »10 »10 9 0 $ 100 § 0 s 5 § 0 5
Dowdle Cross 3 18 0 1 0 ™ K T )
¢ Cirele Cross 10 » [ 9 » [ 0 » 5 $1 0 & % 95 % 0 & 0 & 0§
3 { Cirele Cross ] " 4 0 [ 19 T ) 5
N Cross Clrele 15 5 [ 8 5120 » 2LV 55 ¢ ¢y 0 s 0 5 0 4
Double Cirele ¢ 20 2 4 0 T 9 20 ™1 ™1 0 )
L4 | Cirels (Yo 0§ Jo ¢ 10 20 %] 0 %7 0 & 10 5 9 . 5 & 0 ¢
f " Double Cross i 0 ) il 0 0 0 20 ) 3 ] -
S ' Cross Cirele ™0 8§ 10 » & a1 0 »[ 0 %70 & 10 » 0 3 I 8 I !
8 : Double Cross P4 - 18 ) [} 0 7 1 19 3 ™% 0 ‘
Dowlegrele W F 8 § B T 30 % 2. % 5 B 7 0 4
- i | - -
Double Cirele [} % 1 0 IR " 0 ) ) 1
| .Tm?o uirele T » 0 » & » 10 810 375 o o8 & 0 » Yy & T
.  Doudle Priszgle 3 17 10 0 v\ ] ™ v 0 :
't creetrage T10 g e FT0 5 0 310 FTUL 8 b B » BB 2 S
* Cirele Trisagle Z 1 2 0 0 0 ) 1 T4 0 o
.3 [ triangle cirels T § 1 9 o130 & 0 810 »:=0 3 100 » 3 % 0 5 0 & %
B ‘ pouble clrele 1 19 2 2 ) it 16 T3 T4 T
Cirelocriongle | 5 § 1 9 TT a0 ] 0 3710 s & & 156 % % 3 75
5 boudle Trisngle 1 16 2 ] 0 1 18 0 v 0 !
rriangle virele 5 % | 90 »(dc» |10 »1 0 » 10 5§ 90 5 7§ 8 » 0 & _4:
Double srimmgle 2 18 : 2 0 70 %0 T4 T4 C O
¢ | Doudle cizels 0 $1 0 10 § 110 $10 £ 0 & 10 % X _§ w $ 0 D _I!
pouble virele 3 17 ] 0 [] 0 MBI oY [ 30 o
} lsoarectrele [ 15 gL ® 1T FT0 »[0 305 W 3 W0 ¢ 3 10§
Double square | 2 18 0 0 0 14 T ! 1
tldmesgun T30 3¢ FTT IO 3R 30 5 B ) B 3T
ie 0 %0 4 0 0 . 14
) d:n;m T 2 1100 p 1 » 1 0 »l O P T & § 10 9 % s 5§
¢ Jouble Cirele ) )0 T 0 0 RS 3 . ]
4 | irelo bqury T F ] fL0 $. 0 § 10 3 0 » 85 3 W S 2D
Double quare 1 19 4 0 0 1 18 2 0
$ | square circls T 90 S B _» 1 0 310 F 10 b 18 03 K g (10 0
Double Square 0 20 0 3 0 1 11 5 [ !
8 | ouble Circle T 3 1B a0 Tty e § B s ¥ DD

1, .8 Very Pleasact; P.3 Ploasent; K3 Reutrei; U, Unpleesant; V. U.8 Very lupleesant
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Table 84\ cont'd)
Section | Part | Stimilus Patteru Mhr Bxp oriaental ‘ Cont 0l e
Y, P, A A T, V.0, V.5 A ¥, i LA
Doubls Cirele 2 18 0 0 0 =0 20 2 4 9
1 | oml circle T 10 310 10 %10 § 0 slin ¥y 0 »]20 %190
Pouble Oval 2 18 ) 0 00 ) s ! 0
¥ |cirele ovl 10 % 1 90 %10 o %10 3 0 » 19 |16 » [ ¥ 0
Clrele Oval 1 1 ? 0 1 1) 2 [} 0
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Table : 85 (cont'd)
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of positive transfer of previous training. This was ob-
Jectively evident 1in superior regard snd sustained attention,
direct approach, short reaction time, and effective ad just-
ment to the stimulus pstterns in ovsrticulsr end the total

experimental situation 1ir. general.



GENERAL DISCUSSION

A. Epace Percepticn

The perception of visual form is obvicusly relmted to
the basic problems of space perception 1r gerersl. Sirce
all general spsace perception theorles directly or irdirectly
assume certair genetic hyrotheses, 1t may be cf firal
interest to touch triefly upcrn suzh cerreletions mss cur
dsta afford. Thus, the clder nativistic scmccl [Cescartes
(18596-1€50), Kant (1724-1304;, rilarte {17€2-1814,, Johsannes
Kuller (1&£Cl-1€5¢), Hering (1:34-1%18), Stumpf {lmdgw- ),
etc.] assert that the cecex’'ty ¢ annrecipce space g in-
nate and may be used withou+ “relimirery -rezti-e. scr
them space offers nc emririca; trobliems: 1t s anrrestiapted
at cnce. Thelr me'cr 3lscuss'ens ang exreriments Zeal
with depth or distence, tus sirce tner 1o nut tate ctrer-
wise, we may assume that shge hrrothesls helis also for
form.

Genetic deta from this experirert whicr seer tc ac-
cord with the nativistlc concept rre: (1) perstlstent and
consistent individual differences in form Jlscriminaticn
within a glven seriles desplte i{dentical training; (2) the

ebllity to dlscriminete, ever st the six mont- level

when the optical sppsratus is probably sti1ll] somewhat

249
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ixms ture (64, po. 584-608), such fine differences sas circle-
oval; (3) the avoarent "absolute™ nsture of form as evident
in the small percentage of difficulties produced through
changing size, contour, orienteticn, position, end total
pattern comdlexity; ard (4) the close resemblance between
the Experimentel end Control Groups irn thelr soontanecus
selecticn of compound form blocks which, on the whole, seems
to sucport "immediate™ cerception ©I these figures es "new"”
configurations.

™e emniricisss
1381), Helmheclsz (1o21-1894), Wundt (1c32-1320;, etc.] ss-
sert that the noticn ot sosce 1s develcned thrcugh excerience,
and that therefore 't 1= essent'al *c dlscover tre scmoonents
cf the 1deas ¢of scece =snd a
sre of the c»oinlion that tne naetivisticn thecry s unneceés-
cary snd gratultocus, and that tre Zdevelcrmert cf stogce
cercepticn In experlence 1c to 2 certa’r extent jercrmsetrg-
ble.

t

¢ ayoctrnesis and sup-

[ S

(vposed tc the stristly naciv?:

(]

porting the empiricel concent are the evidernces of practice
end learning in form alscrimineticn: (1) Superior iis-
criminaticn perfcormance was clearly present at the end of
the experiment as compsred with large numbter of triels snd
long resction time in the esrly leerning serles. M™is
could, of course, be attributed tc gerersl maturation ex-

cept for the cobviocus differences betweer older trained



251

subjects end beginning subjects of identical age (see
Table 11 on beck of disserteticn). Furthermore, as these
differences decreased repidly withr treining, they can
herdly represent innste meturetional vperceontion differences
alone. (2) Since Sub-groups I end II of the kxperimental
Group were equsted in toth physicel send mental develcp-
ment, the various i1fferences in resuylte on 'erm diserimi-
naeticn betweer. the twc sub=-sroups were undcubtedly due to
the difference in trairing, 1.e., in the crder cf presentas-
tion of the stimull.

Sirce Xunn ang Stiening (2) used ¢r:1¥ cne subjiect,
it is impcssible to Proeve here whn* nevertreless is an
obvicus Inference through comperirng tnelr aats with curs;
that 1s, regulring as maeny es 350 +rtals tc lesrn
dlezriminate 8 cross from s fGguare st rre¢ s,¢ cof £if.

teen months misht nave reen gue to (1) noer rorrm 3%e-

k4

e

crimlirsaticn {an inifvi-usil dlflererce), (&, pcer leapr-

irng canncity, ard (2] derriveticr cf she nermally

A

s *Ye lacst nesel-

3
"
]

[

present msniosuletory ~ues. feeum?

(94

b111ty listed atcve on the tesis of Munn's ang © lening's
°own descriotion, one weculd trhern have a:itttonal imta
Bucporting the emviricists' bLeiler thsr visusl sonce
percent, form or distance, 1s the prcduct of many
contributing senses, esveclally tactusl manipuleaticn.

Cn the other hard, Kévesz (36) and other experi{menters

regard the development of tectual sand visual form


erer.ee

discrimination as parallel processes, 1.e., independently
maturing capscities,

On the whole, data from Series VI may be here
interpreted as rather against the empiricists, since
they fall to show any of the specific "trace" effectis
which could be loglcelly anticipsted from the long
training in Series I -V,

Finslly, 1t is quite conceivable that the effects

of training in Series I - V represent trained attention

to form differences, rasther than improved form
discriminestion cepascity per se, although "behaviorally”
it would be quite i{mpossible to separate tnese two
functions in an adult, as in these infants.

Cn the besis of the present investigeticn, it
seems probable that space percepticn, as we £ind 1t
even 1n the young infant, is the comblrned resilt cof
both 1lnborn matursticrnial capeclties anid tnitvidual
experlences., Like all genetic studles, the results
of this one point backward tc stl1ll younger age ievels,
as fsr as the questlion cf innate or acquired percertual
patterns are concerned. In this study the lower limlt
of 8ix months was arbitrarily selected becsuse of
three reasons: (1) a mass of standardized datsa
regarding normal eye-hand behavior patterns at this
age, providing basis for legltimate technique; (2)

the known meturation level of the physiologlcal cptical
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processes;l and (3) the almost universal implications in
genetic literature that such perceptusl discrimination of
geometric form as we have measured would be quite impossible
at six months (see Introduction, pp. 11-12). Having provided
the first examct quantitative and qualitetive data for
geometrioc form discrimination at this age, 1t 1s now clear
that some technique must be devised toc study the same
phenomenon in much younger infants. Similarly, a subsequent
study must 1solate all possible rerallel or suxiliery cues,
both manipulatory snd guststory,

In 'configuration' theorles form percepticn as such
is of special significsnce, as i1ts name so clearly implies.
Likewise the genetic asnects are of fundamentel imrortance.
Compare such conflicting stetements es those of hoffke (10)
end Stern (17) on the nature and level cf "primitive figure-

grcund® relationship:

lIt 18 & well known physiologicael fact that the dilstal portion
of the optic nerve 1is completely myelinated at six months,
even though myelination of the entire nerve does not take
Place until the end of the first Year. Also at the sixth
month, binocular codrdination becomes increasingly efficlent;
refrection is improved because of the increased curvsture

of the cornea; the size of the pupil increases noticeatly;
end the lens gains both in thickness and degree of

gurveture. Apout the same age level, the optical axis
 incresses grestly in length, the surface of the retina

in size, sand the cones in number. Foveal fixation, toc,
seems definitely established; therefore, beginning from

the sixth month, the infant is optically ready for this

type of experimentsl task whereas children of younger

8ge levels are conceivably not (64, pp. 584-608).
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Koffka (10) writes:

Very early the child turns toward bright objects,
and begins to resct differently to light snd darimess.
In this connection it should be noted that light and
dark are not reslly color-designations, such as black
and white, but instead indicate differences in the
“level” of the surroundings. All we cen properly say
is that & bright object may stand out readily from
its "background®™ at a very early age (10, pp. 265-6).

Stern (17) stetes:

We must think of the esrliest condition as one
of entirely diffuse genersl sensibility . . . . We
must first ask how the child in any way manages to
distinguish and 1soclate a single phenomenon out cf
the confusion of this general condition . . . . Motor
movements and concentrated attention are the two
means by which the young cresture selects and retains
separste elements from the original confused chacs of
oufer sensatiocns, end immediately separastes them from
that general oondition and reserve them as s special
experierce. Graduslly thev sssume thus a charscter
oprosed to merely subjective experiences, they noint
outward to things--in short, they become percepnticns.
Only thils process 1s s very gradusl one . . . . Ir
we consider more closely the result of this process
we see it is not now the sum, so to sveak, of its
component simple sensaticnsa. The image stending out
from the background cf consciousness ?mother, rattle,
etc.) 1s rether, from the beginning, s whcle, within
which single tones, lines, colors, etc., only have
slgnificance as mutually dependent, necessary component
parts of that whole., Such a defined whcle new psychology
calles a psychic "form,"™ and the formaticn, and the
organlizetion of the parts 1ts “structure. . ®* (17, pp. 102
and 108).

Apropos of this theoretical confusion our detes show
that the finer capacities in form disorimination, 1.e.,
specific geometric detall within a "mass-pattern” as
opposed to mere "brightness discorimination,” are present
at very early age levels, much earlier than is admitted

anywhere in the literature with the possitle exception




of the work reported by Volkelt (7). They sre not, as so
frequently labelled by others, an "advanced" form of mentasl
eactivity which emerges "relatively late” from = more
primitive “diffuse® state, though the term “relstively
lete® 1s certainly indefinite enough. Furthermore, these
objective differences (sensory cues) within a given pattern
may be quite minute without being easily obscured or
“absorbed™ by the “gesamtheit Charaktur® of a "primitive®
level or perception, ™ vague, fluid, inaccurate, and

liable to modification 1in accordsnce with subjective

tendenciea"(ll, P. 178). Finally, the nature of the young
infant's discrimination of geometric forms 1s not
sufficlently "vague, diffuse and homogeneous" to be

very easlly affected by changes of the whole through
modification of such vital collateral (1.e., “topological,"™
"geographical™) parts as spstisl orlentstion, size, number,
grouping, sequence, etc.

The present study seems not only to confirm the
general opinion of Koffkas (10), Vernon (11), Gellermann
(3,4), Bihler (12), etc. that to a young child a form 1is
much more independent of its absolute spatisl position
than 1t 1s to adults (cf. pp. 5-6), but also to show
that this 1s marked in early infancy. On the other hand,
this "independence,” while preponderant, is still
relative and not absolute, as a literal inference of this

genetioc theory might imply (see Figures 14, 15, 17, 18,

v A
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20, 21, 22 and 23 on peges 62, 63, 79, 80, 91, 92, 95, 96).

The present findings do not confirm Jersild's widely
accepted doctrine thet "a young child is likely to make
errors by judging objects in terms of their size rather
than thelr form" (13, p. 237). They confirm Koffka's (1C)
and Stern's (17) statements thet size nlays & very insig-
nificent rdle in the reccgnliticn cf thincs in early ner-
ceptual stages (1C, p. 285; 17, ». 121), {(ef. p. 8).

The results here show that wi“kin s muitiole, {.,e.,
"synthetic" [Kresncgcrski (62)) rrtterr of not more Sharn
five units, an incresse ir the numtrer cf "lcocks presented
slmultanecusly rendered the *ps cf fopm ilscorimirecticon
more difficult but not impcasitle for +t-e Iinfents, —ete
from Series 1V ("lncresse In Mumrepr") shcw t-ne “re task
cf "abstrecting” the circle (nos!{+*ive stimu
"synthetic” pettern waes more :{ffisul- wren *he feorm in
question was vnlaced next to the cvel (eimtliarity rlus
proximity) than ewav from {t v8imilarity cnly), or wher
1t wae 1in or nesr the center of the nattern than cn the
ends. The task was hardest !f the circle wes nleced at
the center next to the oval. These res:l-s seem tc con-
firm Schroff's (19) and Kush's (21) findings thet simi-
larity and proximity sre amon~ “he factors which exert a
powerful influence in visusl grouping (see p-~., 9-10).

Except in the multinle series the present study shows,

however, thet position played a very insignirtocant rdle
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in the form discrimination of the infants. 1In Series
I, II, III and V they learned vVery rapldly to dilsper.se
with it. It is, however, interesting that e few sub-
Jects, when confronted with abruot changes in “he ex-
perimental set-ups in *he first parts of Lerties VvV
("Backward Learning™), tended +o resort, Juring the!r
temporary confusion, to an obvious positicrael cue, a
primitive tendency fa=mlltnr +o a1l who worv 'n animsl
psychology.

Listin, tnesa "georranhlaal™ detalls in enproximate
crder of decreasing effect on per{ormance, hut <eecing
in mind the relstivelsy smegll effeact ¢l 81l oI tnem, one
finds that they are: (1) nuamter, (2; simlilarity, (2) se-
quence, (4) proximity, i) slze, (S, spatlal ¢rlentaticn
end (7) peccsltlon {(see ~lgures 14, 15, 27, 1le, zc, i, =2

anad 23 on peres 52, ©d, T2, 30, .1, w

in percepticn as "goodness of ceatour,” "ootensy" oy
contour, interest, or even +tne physicloyy of vislion,

the soon%aneous resnonse to or selesticn of the 3Jifrferent

seems of interest here. <rom *this experiment 1t appears
that sngulerity was one of the primary cues 1in the form

discrimination of the {nfants. An abtruovt wlthdrewal of
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this cue rendered the task much more difficult; however,
the infants were able to dispense with 1t when it was

not avsilable. From an arbitrary point of view 1t might
be assumed that the primitive "goodness™ of the circle,
being the simplest of the forms to be perceived by a
*primitive® six-month intelligence, might be translated
into a simple, "primitive®™ motor preference. From
another point of view, possibly correlsted with physiologlicel
determinants--roundness of fovee, mecula, pupll, etc.--as
projected undifferentiated "mass™ patterrs, the circle 1is
perhaps Xco primitive a contour to be perceptually
interesting, and any change might therefore focus the
infant's visual ettention. This 1s in acccrdance w!th

ly ratrter to

the generesl prirnciple trat we react orirar!
change from cr within a femiliar or .ebtltual stimulus
than merely to the stimulus itself [Jenkins (65), Crudden
(23), etc.]. On this hypothesla, srontenecus preferences
would select the non-circle forms. The actual dasts show
that in the first part of Series . when tre circle was
the positive stimulus and the cross (for Sub-group I) or
the ovel (for Sub-group II) the negative, not a single
subject in elther the Preliminary or the Exrerimental
Groups learned to select the circle as against elther

of the other two forms in the first ten trisls (the

minimal number of trisls required by the experiment).

In fect, a few of the subjects spent as many as 100



trials or more before they stoppea attempting to ascquire
the cross or the oval (see Tables 1 on page 31, and 11 on
back of dissertetion). Again in Series VI when spontaneous
selection was sllowed, in en overwhelming mejority of the
cases both the trained and untrained subjects showed
slight but consistent preference for the non-clrcle to
circle forms (see Tables 42, 49 end 5C on rages 205, 20%
and 213). These results would seem to indicate thet
instead of preferring the form which ¢!=< the simnlest both
"geograprically" and "behaviorslly," the 7oung human
infent tends to sele-t more complev geometric forms: such
as the cross, trianygle, squere ana oval, as opzeosed to
the circle.

From the preceding discussicrn it is clear thet these
genetic data at least partly agree with certain aanects
of all the three theories ©f spmce percention in questicn.
#ith the genersl concepts of Koffka (49) ani Verrnon (11)

88 expressed in the followlnyg psragraphs there seeo-s to be

@ reneral agreement.
Thus Kof<ka (4%) writes:

It will not ke necessary to point out that an
anti-empiristic attitude does not mean the denial of
the enormous value of experience. Not thet t¢t makes
use of experience causes our objection to empliricism,
but how 1t mskes use of 1t (49, p. 639).

Agein Vernon (11) states:

But we must remember that our spprehension of
space 1s not devendent only upron the pattern of
visual stimulation. A configurational structure such
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a8 we have described is essentlially bound up
with a mass of kinaesthetic and proorioceotive
Sensory data, with postural schemes of the kind
descridbded by Head, and with visual and kinses-
thetic 1deationsl data derived from individual
experience. To the latter we have frequently
@lluded. The former are not exactly within the
scope of thils bock; but we shall consider their
relationshir to the visual spatiel confizuration
in Chep. X, in connection with *the 'soatiel frame-
work.' We may, however, suggcest tnat there 1is a
definite schemstic relationship between all these
factors, the development of wnicha is a purely
spcntaneous percentusl process=, although i{ts form
is influenced by the factors of expoerience which
we have mentioned. The abllity to create structures
of *his kind, and tc utilize more or less ade-
quately the dasta which they efford, 1s an innete
proorerty of the organism. =ut tte somoleteness
and jetell of a :=tructure ard 1its mcdlficeatlons
under different scniitlons, chlective and sub-
lective, must te affected and *o some extant de-
termined by tniutviiuml excerlence; and so also
tne omrticuler eccuracy erngd efficlency with whicgh
the 1Tndivicual can daeel w!th 8any particulsr esr-
vpect of the structiure and dedusce from it arny par-
ticulsr relaticons-'n ¢ dertn or disterce V11,
op. =7-38).

hotwithatandlng, with the temporal ssrec+ of the renetic
development cf these ~hencmena trere s fundaxentsl 3i1s-

agreement.
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B. Learning

As the erxperimental situaticn in the orecent study ob-
vicusly invclves some general questions of *riasl-snd-error
learning, viz., association, btoth ir «re clessizel sense of

contlgucus oattern, snd in tre sénse cf ’Cond!tiocned keflex:

e

"itnsicht"™ or sudden lesrning in the K&hler-Gottechaldt sense;
rositlive trensfer of tralning; vericus ohencrerns of inniti-
ticn; eas well as su:zh mecnenicel amscects ss numter eng crier
¢f repetiticns, forwerc esnd recikwar: lesrning, fecilitaticn,
extinction, etc.; some geretic asvcects of these factrrs in

learning may te erlerly o:itlined rnere.

At lemst withir thts sonirclled exverimental sltuaticn

m
[ ¢4
(3]
»>

-
ct
n
e}
O
()
(o8
cr
~
[ &Y
a
[ X

the fcllcwing gfernergl stg+
<. Wilth the exceotic- cf the zlrclis-cvel ccxtinatlion,
the number of receti+ions reguired fcor ¢tre sucrescs®gl des-
erimination of she ¢cross, tre trian,le, cr the scuigsre from
the circle seezed tc “erend mcre uron tne serersel crier of
Presentaticn of the stizull <war “ocn the Jeysree of simi-
larity which each of trese orms tcre to the circle. In
the cese of the circle-cval combineticn, however, tne close
gimlilarity between the twe terms rendered the tesk of dis-
criminaticn markedly harder tharn in “he csse ¢f any other
form combination used irn the creser.t study (see Tables 11,
12, 13 and 14 at “eck of alssertstion ané on vages 63, 69

snd 70).
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It seems prcbeble, therefore, thst angulsrity versus
non-angularity (or circulerity versus nen-circularity) was
the "critical™ or basic discriminstory clue, regsrdless of
how small or how large this difference wes. Since there 1s
very little difference in the curves for the square, tri-
angle and cross (contrery to excectations), 1t seems obvious
that the range of geometric forms used In th'’s exrerirent
does not actually test the meximum capaclty of these Iinfants
in fine discriminsticn. Suverimocsed uncn cur susntitetive

ficart cor-

re

Cata, this general result in ltself 1s ¢ sign
rcbeorsticn of our hypcthesls thet the tiner nrccesces of
percentual dilscriminsticr, as opncsed to the "ilriuse™ orp
"msss™, unindividusted reture cf orim!tive rercenti~:, sre
certainly oresent 1r t-e silx-mcnthes humer infert. = sub -
sequent study w111 try ¢c determine the "atsolure" limits cf
fine discriminstiocon witrir = taslic circular, erd g *asts
anguler, geometric figure.

2. (n the w#-nle, Aan frorease (- tt.e rumher cf form
units comrosing the stimalus ~e+stapn Irom two dlocks on made
the tesk of d!s:rimlnstion more B8 4 I TP RN However, incresse
in number J31d not bear = stralgcht-111e relaticnship to the
difficulty of the tesk, ns mesnsured tv “he :zomkrined scores
in total number of trilels, percertage of success, and total
and average reaction time (see Tables 11, 12, 13, i7, 18,

24 and 25 at bsck of dissertstion snd ¢cn pages o3, 69, 82,

83, 98 and 99-100). Hather 1t oroduced very il ferent
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effects on different individusls,

3. Individual differences in the learning of the various
form combinations were both consistent and msrked as shown
by the scores in total number of trials (range: 297-1024
trials; average: 609 trials for Sub-group I and 648.2
triels for Sub-grouo IT), percentage of success (range:
86.20-% - 57.03+%; average: 54.24-% for Subt-groun i and

64.83-% for Sub-group Il), and totel resc:ion time {range:

-

2123.5 sec. - 2000¢.0 seq.; average: SHUZ2.20 gsea. for Sub-
group I end 11706.03- sec. for Sub-prroup I1). {*or more de-
talled statistics, see #lgures 4, 5, ¢, 13, 18 snud 19 on nages
3¢, 33, 37, 58, 75 and =33 engd Tables 1, 2, &, 4, 5, 8, 7, 3
ard 11 or pages 21, 72, 2 s OB, 32, 30, 40, 41 eni st reck of
dissertetion.)

Among the most consnicuons cof Individuel qifferences
were "types®™ cf lesrners. Thus, In the heyuler Fx-erimental
Jroup of elzhteen sublects (see ¥isures 12 nnd 12 on Dages

58 and 85), three were facst andl e1flsient learners, twc fast

but ineffisient, three slow tut efficlent, three slow ang in-

ct

efficient. The remsining seven were "everage"™ in the!r learn-

ing efficlency, and high, medlum ¢r low In sreed. ™he co-
efficlent of correlation tetween quallty and ranliity in
learning for the group wss .25#15 (cf. pege 36). These "tyve"
differences were generally snoarent very eArly in the experi-

ment and remained consistent throughout.

On the whole, the tast and effislent lenrners made
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the most repid adjustment in the first form combination of
Series V. The fast and inefficient subjects might give,
superficially, s false lmpression of repid initiel edjust-
ment, but they were never stable 1in *the adaptation. The
slow and efficient infants, on the other hand, mizhs talte a
reletively long time to scrutinize the chenged situstion:
but once the ochange was "cognized,” the motor task was com-
pleted. The slow snd fnerficiert lesrners hed = ireat deal
of trouble both 1n recegnlzing the revepsal ir the Tunctional
relationshin cf the two units of tre stimulis oces“err, and
in adepting themselves to the rew exserimentel zcondlelon,

rernling tne form

-2
fad

They soent rss ranv ss 70 %¢ 1320 trianls 'n

«r

nhe 31f-

combinsetion. It seems apnarent, therefore, that

ficulty among those infants was orimarily s nersentusl one,

with 1little reference +> motor canacity. The medtum tases,
83 one would expect, lay Intermediste “ecwreon these Tou
extreme tyoes both In thelr eclliry -o ie%est “re chsny<e ard
In the permanency of tre rew hahlc, _etesel-n 7 sgaw him-nly
consistent "tyoes" e: these very early agpe levels would seem
to emohasize tne constitutional, es oprosed *o the curely
environmentsl fsctors, in “he genesis of the learnins nro-
cess.

4. Trial snd error wes of necessity ured “y 9l the
subjects In the learning cf the tnitial form combination;
After a number of futile attempts [range: 6-218 trials

(see Table 11 et back of dissertation)] to secure the negative
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blook, these unsuccessful movements were “stamped out®; only
those responses leading directly to the acqQuisition of the
vositive form were retained (™orndike's Laws of Effect and
Exercise; Professor Shepard’'s explanation that the lesrning
was effected by the organism's accldental attenticn to the
Jrooer stimuius).

5. Positionsl cues were usel hy a few sublests at the
beginning of the experiment. Howeveor, +shese gurlects soon
learned to Jdispense witn thege et end resorted to usin-
them sgain only wher temooreriliy cenfused, suzh as - tne

firss form combination cf {ertes V. T™ls 't a -rilaotelve or

"recressive" terdercy ~clrncai v menT Sl thne anlmel ex-
ceriments.,
5, Defint+e alpra -~ rne Totel macttepn taethe e,

arcther were s-cwn Tty the cublests o~ oguan ccoesli-ne eog:
i) In the first fopm emtingsian of feries UV wra- tnere
wes arn abhrun®t reversal of fur>tionel relsst-nani- hetweon
tne pcsltive ard necmtive gsrimalus; eni (b) {n e Stoge
part ¢l Cerles VI in #w%sn s-macuns Tloths, made cof g nega-
tive form superimrosed cn o ccslitive fcocrm, ~r vice verss,
were exposed. inder sush clilrcumstarces some ¢ *+he tralired
subjects seemed tc be at & loss as tc what tc do adbout the
blooks.

- 7. Evidence of & nositive renerel transfer cf train-

ing can be found throughout the exneriment after the first

form pattern, in that the sublects snent less time and had
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less trouble in learning any subsequent forms (see Table 11
et back of dissertation). This type of genersl transfer was
most obvious in Seriles VI when the behavior of the Experi-
mental Cases was compared with that of the Control Group.
Such 8 comparison showed, first of all, a far superior
gerersl adaptation on the part c¢f the traitned subjects to

an environment which was at cnce strange and highly ertt-
flcilel. These infants were more amlable, intrrested andi
qulet, and were wllling to work for a much longer pericd of
time than untrained subfects. CSteconi, thevw celd more im-
medliate and selectlve etrention to <the =timulas ~ettern, both
to the whole and +o +he parts. There was Zefinite ‘-h'bltlcn
of extraneous »o0d!ly movements. Visual regsri wess ¢ an
antiziretory, "critlcal™ ani surtatines tyre, and was directed
to details cftern urnctlsed Dv untrsined gubtsctas. Third,
they snowed a more dilrect and accuarate mctor aroroass to the
units of the stimulus rattern.  Haviny secured the tlock,

thelr manipulstive activtties were more variasd, eng trmetlp

[

visual-tactual examina+iosnsg more minute. >ineally, 't nas
been repeatedly pcinted cut by thelir sarents that these
treined sublects developed a smoother adaptetion ¢¢ verious
“ley™ sttusticns within the nome, imclylng a very enersl
type of transfer.

8. The results of the cresent study shcw that, cson-

trary to much modern emphasls, espreclally in educational

psyochology, on learning performance as a oroiuct of the
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"whole" personality, form perceotion as such, and this type
of learning performance as such, seen relstively indepvendent
of specific constitutional temperamentsl differences and
their affective concomitants. Nor 1s there any evidence in
our data that learning performence st the Infent level 1is
necessarlily more of a primitive emotionsl activity than at
the higher sge levels (spropos of the hypothesls that the
younger, i.e., more primitive, the organism, the more 1ts
behavicr 1= dependent on the diffuse op unspeciric "maces
activities" of the "whcile" organls:r, sand the more pre-
ponderant the "veretstive" level: cf ermc~icrnal motivetion).

LS

These seem, evern st this Very early sce level, to ‘e suh-

8ldlery corcomitants sni rot the ma'lcr deserminants of lJearn-
ing achievement of thtis form-dlscriz’nn®lar twre.,

tlles no under-estimaticn of e "iymerntios" o renavicr, but

Coes veem te stress that ever in Very young Inisrnts, they
are controlleble veriab.es of = rlven process, ratrher than
the process {tself.

. A cormpariscr retwee: the resu.sts trir sre fre-
liminary Cases snd thore frer she rxperimerntal Usses snows
that two-day intervals are decldedly more sdvantagecus than
three- or four-uey intervals for the tvres of learning snd

3 7

vy {cf. for example,

{2

the age levels invclved In this st
Tebles 1 mAnd 2 on pages “1 and 32 wlth Table 11 et back of
dissertstion). Thus the seneral distribution of forgetting

(or, conversely, perseveration) cherscteristic of human adults



seems genetically oconfirmed.

10. Results on achlevement, plotted on the basis of
each day, show that plateaus are préesent in a numdber of
learning curves. These plateaus mey be explained or any
or all of the following bases:

. When the subject was baffled by a difficult A4Ais-
crimination pattern. A few noticeable examples of such
patterns were the circle-oval comb'nations, particularly
when the oval was turned ninety degrees to the right, the
multiple pastterns, and the first form combinetincns of Series
V.

bh. When there was = temporary loss of 'nterest due
to lowvered motivation (see 11 cn pages 268 and 269).

6. When perseveration or integration of whet had
been learned was going on (clssslcal interoretation).

11. Compared with the varicus stuijtes of form dis-
crimination reviewed in the Introductlion (see pages 1-7),
i1t seems thast the more positive findincs <f the present in-
vestigation were, in e large mesasure, Jjue to the selection
of proper motivating factors. The dbrightly colored blocks

of sporopriate manipulatory sizes, thelr saccharire coating,

and the simplicity of bodily action correlasted specificelly
with the sensorimotor development and involuntary action

tendencles (viz., grasping, menipbulstion and oral behavior)
of infants between six and twelve months of age. After the

twelve month level, however, the motivating factors had to
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be made slightly morae complex in further accordance with
genetic development (orf. pages 191-192).

12. "Inaight"™ or sudden learning in the Kdhler-
Gottschaldt sense seemed clearly demonstrated in the learn-
ing of the first form combina tion of Series V by at lesst
four of the total elighteen subjects of the Regular Exvepri-
mental Group. After one or two preliminary attempts to
dislodge the circle, the sub fect, accldentally or deliber-
ately, turned to the previcusly negative erm, and ruch to
his aopparent surprise, {t was easlily remcved. This si*uation
produced temporarily R carefy2 examining bSehavior. Then
suddenly he seemei tc rerceive thg+ the comnonernt anite of
the stimulus vpattern had been functicneally reoversed. rom
that moment on his faclal expression relexed; +he fretful,
tewlldered vezallization was AromntLiy rerlaged v g cheeprfnl
ani contented crie; ani ne seldoxr cr Tever refurnei ¢ the cnce

nighly motiveted circle. ™le ehsence cf stereotyny seems

d
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rather strixing evicderce of a fer mor
havior in 1nfants then the mechanistic ccncents ¢of the Zon-
ditfoned heflex Scheol, es extingtlon or bacuward iesrning,
permit. It 1a true, of ccurse, that *his behavior mey be
exnlained 1n more mechanistic terms. +ts gqualitative as-
pects, however, lead us to pince 1t rather in the Same cate-
gory as other "Substitution" tests [Volkelt {7)], the obwious
substitution being, here, a reversed functionsl relationship.

It seems likewise very signiflcant that in the same situation,
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severe rachitic snd congenitally retarded infants of the
sameé age levels never percelve this reverseq function, and
must go through a tedious brocess of backward learning, or
experimental “extinction"--often longer in durestion then the
initial learning [Colbvy (66)].

13. The controversiel term "abstraction" 1s used here
in 1ts own originel or genetlc sense of the separstion and
"l1rfting™ of a common fector or factors from the total con-
figureticn. According to such interpretation by Herner, 1t
1s a process "quite close to prixzary sensory crganization"
(41, p. 357), in whteh o 1lizmited assect or aspects of the
situation are res-~cnied to at the exclusicn of all others,
end 1n which "things having equsl quslities tend to zome to
the fore, organizin:~ themselves !nto s unit” (41, p. 3537).
"Abstraction™ 1c therefopre ieed here 1n Munn's /2), Sleld's
{67), snd Gellermenn's (3,4) sense and s what Werner calls
"priritive abstrection" (41, p. 357), as opposed to the
interpretation of Semith {67,489}, Kliver (70), and many
others.

Throughout the first three seri{es of experimerte
the infants gave unequivocal evidence of thelr ebility to
respond poslitively to form per 8se, regardiess of relative
position, size, or the spatial orientaticn of the various
forms. In Serles IV they demonstrated conclusively that
they were capable of "1ifting"™ a sincle contour from a

multiple pattern of three, four and even five different
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geometric forms. In Series V some subjects (better learners)
succeeded slmo:=t lnatantaneously in "abatracting“ the changed
functionel relationship within a pattern of highly con-
ditioned stimull while the Pocrer learners tended toward

the stereotypy characteristic cf unconditioning, or bacik-

ward learning.



SUMMAKY AND CONCLUSIONS

This experiment studies geomectric form discrimination
a2 & learning cue in infants cf s=ix to fifteen months of
ege. It 1s fourfold in its puronore:

l. To determine the nsture snd extent cf geometrin
form discriminaticn in infents:

2. To studv the efficacy of such 3lccri-*ra+ien s8s a
cue In the vertious :rhases of *he learring or-ocess;

hi

3. Tc analyze quantlitetively, for the 1irst time, all

the dynenls, guell¢e:lve conoomiear o 1rvelved:

4. Tc trace, btv ccntinueus longftudtinel experimentstiorn,

- .

88 cpocsed to tre serplling meth o, *te flrer thAses of

chroncleogleal maturstlcr me releted o the creyclirngs pro-

cesses.

The mailn stucy ccnsteted of six sertes of exveriments

88 fcllcwa:

Seriea I "sorwari Lerrning"

Series I1 "“hance in Spetisl Crlentation”
Serles ITII "Chenge in Sirze"

Series IV "Change in Numbepr"

Serles v "backward Lesrning"

Series VI "Compound =loek &itumtion"

Throughout the first five serles, a simole condlition-

ing technique was used. ir the last serles, sgince 1t studied

272
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the possible effects of combining or mesking the geometrie
forme leasrned in Series [ - V, spontaneous selection was the
method used, end the subjects included o control group of
untreined infants.

The results of the experiment, which consisted of both
mechanicelly recorded and protocol dste, were aralvzed on the
basis of both achievement and developrient. ¥rcm these re-

sults the tollowing genersl conclusicns have heen drawn:

A. Percentusl rrocecses

1. Tre norrnel kuman inf'sarit 15 eble tc discrimirrte
betweer simple ;eometric forms 85 e8rly as six meontrh: of
age.

2. A% trils age level tre rermel mumen ‘niart ts slec
able toc use fine fecmetric form dlscrimineticn Der te as g
learring cue, esterllishing zefirg te selection and avceldance
hablits.

3. Indivicdual iifferences in dlscrimiraticn vrocesses
(including ”abstraction"), lesrning atllity, and sffective
concomitants, are very marked snd conctictert nt EVvery sge
level and 1in every seriles.

4. CThange in the reletive positlicn, spatiel orienta-
tion, cr size of elther or both positive and negetive
stimull hes @ very slight effect cn the discrimtinstion per-

formance of the infant.
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5. Inoreasse in the number of blocks presented simul] -
tanecusly (increasse in the complexity of the total psttern)
from two on to five rerders the discriminstion more Gifrfi-
cult. However, this increase in number does not bear s
straight-line relstiocnshino tc the difficulty of the task,

6. Within s multinle pattern of three tc five blceclke
the task cf 'abstracting' the ocsitive stimulus from tre
total configuraticn 1s more S1fficult wher the stirulus 1s
ed Yacent to = closely similar form (similerity ~>us oreximity)

thar wher awav frcrm 1+ (eimileriey cn’v); mlso wern

¢ 1s

(=)

in cr resr thne TEnter of fhe nottepr shg, e 1t ts cn the
ends. The task 1s nardest {1t 1t s cle-eq s+ tre center of
the —attern next *rc g closely sim?ler copm.

7. Lfuuder reversal ¢l functicnel releicrnsnts retween
tcsltive srnd negetive stimull snices temperasry cenfusten
toth in selecting tehavicr sna {n sifentive sericomitent
However, suz- disturber.ce sutsilces verw soorn ernd
cese of 8t lesst twenty-twc per cers cf ke sub’ecss, with
apparent "Iinsicht . "

8. The seguence cr (rdepr ¢ Treserntsticn cof the gec-
metric form patterrs r'as 8 marked influerce cver the learn-
ing performence of the infant. Presentstlcn ir = descending
order of difficulty, 1.e., fror most £imilar to mcst dis-
simliler form combirations, makes the initial learning

relstively hsrder, but anDsSrertly orecares the sublfect more

sdequately for more cirficult tasks at ga later time hy
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circle form.

B. Lesrning Processes

l. Triel-snd-error method is imposed by the experi-
mental procedure in lenrning the t'irst form combinatiorn in
Series I, and again 1in the first form combinetion in Sepries
V. With these exceptions, selection wilthout triel and error
i1s theoretically possitle 1ip 8l] otrer trisle. However,
with one pogsible excepticn, no in‘ent 11 +the cresent study

showed such compiete nositive transfer, The amocunt of trisl

(=]

and error 1in subsequent triels varied enormcusly with the

ot
o 3

individusl infsnt and was inversely correlsted wit tre

preserce cr absence of "insi, h-."
2. These indivizusl il erernces classity the Infsrts

‘Ive ;ernersl "tyres" of

e

rather speciflcally into rhe came

. ™Mere Iluctiate little from

* ¢
&

lesrners as cccu aricng adu
day to day cver =a leng exnerimentel verici of severel monthe,

5. Platesus cchur in ehour one foureh cf «he lesrning

o)

curves and seem tc correlste wi+h the 11fflculty of the
Indivicual tasv ands temporery fluctusticns in iIrterest and
attention. The post-platesu rise ¢l most of these curves
would 1imply some kind of tersev-rative gain rather than loss
in lesrning during the oplatesu pericd.

4. The combined results cn achievement and development

show that the success of an experiment of this type depends,
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in a large measure, upon the csreful selection of 8ppro-
priste motiveting factors which must eppeal powerfully to
the predominent drives and l1ie witkin the senscrimotor
capecitiee of a given ace level,

S. Anslysis of dets cn the btasis cf developmernt seems
tc show that, with the type of tesk orovided Ir. this atudy,
the infart's interest and efficlency 1in lesarrning incresse
steadlly from the seventr tc the elevent . cor tweltthr mernth
of age. After that therpre 1s &8 pleteau cr overn ¢ del'inite
decresse iue relnly to the extrerely rsnld matiureticns: rate
btetween elevern and fiftesr mcrtrs. nls sccelerettcn 1n
develorment cauges the oliep Iniert tc 1tezelrn ++ e verwy
simple form patterns wrich, 'r TUrr., nececssitctes sora £ligcht
increase in the commlexity ot tre s¢timyl.e tltuesi~r tn crder
tc mair.telr *he same derree cf pinesl +o ke gart’ent <rrcugn-
vut the en*ire exrerimens.

6. Twc-gdar intervals are Zeclcedly mcre slivanrtegecus

[£.]

trhen three- or Iour-dey intervels :cr tve t¥res °f learning

™
[

and the age levels invcolved in tre crecers udy.

7. Comperison cf date or: Serieg V) hetweer the Expers-
mental snd Consreil Groups shcws the* when cresented wish
blocks compcunded of bkoth poritive and negative forms, the
trained subfect behaves very much like the untraired 1in
spontanecus selecticn. ™is may possibly indicete that she

trained infant perceives this compounid Ptlock situaticn as

a totelly new Gestelt. On tre cther hand, it mayw simely
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mean e more complex, and therefore a more “intercsting,"
stimulus without regard to past "conditloring.” Eviderce
for finel interpretation of this serles 1s rot yet complete.
8. The results of Series VI do, however, give clear
evidence cr positive transfer of training irn cther speclifie
experimental "habits," viz., surericr visual "recerd,” sus-
taineq ettenticn, direct manuael aoorcach, short reaction time,
and aeffective gd fustment totk s~ on, ttimilus neteerns 'n
Perticul ar ani the <crg: exverirentsl situeticr ir renerel.
9. Both afrective sentemitent e vecelilzasion, al-

though so wldely used sac cb’estive ~prltertn Icr tne grrapent
dlfflculty of & ~iver tas} gr. the sunieugt'e sizzess In 1¢
svnerr frow +his 5tudvy *c hrve ne Sirrelaticn wilish panteve-
mert scdcres,

1C. LUmta cn oras: behavicr ceexr 4o 2oy ot g the inter-re-
tatlon cf "mcuthir " Trltern (17 and c-nive ps s relasively
unnlversal ana stereoty-ed tgstisl eynerlence Iy era levelcr-
ment cf spstial quel!-tes, Wrhetever re the Inter-rectpetn
cf thls rorm of behsvior, 1t t: a dynam!c mcter ccncormitant
clesrly relasted in eerly intancy tc tre Illuisy o8 g £lven
tasi. Enhancinyg this snorntanecu: tendercy with o Fuststory
reward serves merely tc intensifv » netursl metive+ttcon {ector.

11. If by abetraction i1s meent the capsacity to respond
to: (a) fornm Per se, reyardless cf s!ze, crientatiorn,
positicn, sequence, or rattern complexity: end (b) abructly

charniged functions]l relationship “etween the twe hishly
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conditioned units of a gtimulus Pattern; then this experi-
ment may be seaild to have demonstrated the presence cf
abstraction, or at least @ "primitive™ form of 1t, in human

infents within the age levels studied.
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