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INTRODUCTION

There have been a number of studies on form discrimina­

tion in lower animals and human adults, but relatively little 

work has been done In the same field with children, especially 

with infants. The following represent the more significant of 

these latter studies.

Line (1) studied the ability to discriminate simple 

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

means of the card-sorting method. He found tnat even when 

the test cards were compared one by one with a specimen 

caru, his young subjects, though able to distinguish a square 

from a circle and, pechaos, a rectangle, co ild not see tne 

irregular nature of a round form or differentiate between 

open and closed figures of a similar shape. He concludes 

that the ability to perceive form is dependent largely on 

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

the results of the experiment support Spearman’s (2) contention 

that relations furnish the very woof and warp of shapes or 

whole qualities," and that therefore the two-step theory is 

much closer to the truth than that advocated by the Berlin 

School.

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

X?*ra two chimpanzees, which wore estimated to be ,

five and six years..of age respectively, employed a technique
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very similar to that of Kunn and Stlenlng (5) whose experiment 

will be discussed presently. He Disced, behind the positive 

ana the negative stimulus form respectively, two boxes, both 

containing food; but only the one behind the Positive stimulus 

was left unlocked. All his subjects were sufficiently hungry 

during the experiment to be ready to err? out a large number 

of trials at each sitting. The results of his investigation 

show that the children were able to discriminate form--

triangular!:y--oer se Independent of size, brightness (black 

v. wh^tej, tyre of triangle, end mode of presentation ।outlined 

or solid). zurtnerwere, they could distinguish very smell 

differences of form--» triangle from a trapezoid which was 

nsde of the triangle with the a rex slightly sawed off, and a

" from, s circular 1 l rure with three somewhat flattened 

sties. in a second series of experiments i t wss found th a*

cnanges in the she ne of the background of either the positive 

or the negative stimulus clj not affect the children's response, 

rewever, when the positive form was made the background of the 

positive stimulus, br- stimuli h-ving the same central figure, 

one child responded correctly or cnee, the other after five 

trials. The apes, on the other hand, were not so successful 

in this respect. Gellermenn attributed their inferiority to 

their lack of language which the human subjects used plenti­

fully to assist their memory and their overt activity.

concerning spatial orientation, GeHermann reported that 

when the triangle (positive stimulus) was turned upside down
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the children succeeded in recognizing it only after . period 

of hesitation during which they usually inclined their heads 

through en angle of sixty degrees In order, presumably. to 

restore as far as possible the original eo.tlal orientation 

of the triangle in relation to the position of the head. 

However, in another series of experiments after the children 

had learned to select as the positive stimulus a cross 

horizontally and vertically orientated. they experienced 

th. greatest difficulty in their discrimination performance 

w-en the negative stimulus was a cross rotated from the 

horizontal and vertical position.

Skeela (6) attempted to devise a valid measure of form 

discrimination in children who were too young to succeed In 

form board performance. The simple conditioning technique 

was.employed. The a-pare bus const,ted c. two l.ard.. each 

of which was mounted on a low table and contained four form 

recesses. beneath these recesses there were four cups in one 

of which a reward for success-cookie or toy-was placed. 

The first board consisted of four simple geometrical forms 

and the second, four object forms of equal simplicity. 

During the experiment the recesses were filled with blocks 

which fitted them exactly, and the child was instructed to 

lift the block that served as the positive stimulus in order 

to secure the reward. If -, failed, he was not rewarded 

until the next trial. Sixty-four children, ranging In ace 

from fifteen to forty-eight months, served as subjects. 

Results indicate:



1. Genetically, the ability to discriminate tore 

£er ae seemed to appear at an earlier stage of development 

than the ability to see the relationship between two units 

of the same form.

2. Position of form elements in relation to the child 

affected performance scores in the conditioning series. 

Proximity and handedness had a greater effect than did 

relative position of elements.

3. Order of presentation seemed to have a negligible 

effect on performance.

4. Association between for.-. and reward appeared to be 

made up of both "positive stimulus with reward" bonds and 

"negative stimulus without reward" bonds. In the absence 

of the positive stimulus form, children made selection on 

a basis of negative forms.

5. Negative forms wltr. configurations similar to the 

positive stimulus form caused more confusion than did changes 

in configurations of positive or negative forms or both in 

which dissimilarity still existed.

o. When the total configuration of the positive 

stimulus form ... radically changed, a high degree of 

correct choices still resulted. These choices sppesred to 

be based on either "meaning" which was intended to be the 

s.m., or upon certain parte of the original configuration 

which remained Intact in the changed configuration.

■mm and Stlening (5) report the results from one subject
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8 flfteen-montn-old boy. Their e roe refis consisted o 

a box with two zIpss doors hinged fror the too. : cm

RS 8

S 8 8

P

8

8 : 8

•.•olk.lt srj Lcetensto'n j7) .tolled fcrc 4 l.crlnln» t Ion 

lr. Infants by neer.s or • Tetter e lasted IT co that of Mtilm»nn 

(9) In the letter's genetic study of color discrimination. 

They used milk bottles of four uliferent geometric forms.
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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 negative form, and then with two or even 

three negative bottles. Twenty-nine subjects, ranging in 

a£e from five to twelve months, were used. Of these nearly 

two-thirds gave conclusive evidence of having learned to 

choose the positive form as against all the others.

Among the qualitative results reported by Volkelt (7) 

the most illuminating seem to be those derived from a series 

of control experiments in which negative forms were present 

but the positive one was omitted. In such cases the infant 

unmistakably exhibited inhibition and an expectant and 

searching behavior. /Il his movements were temporarily 

.scented, his long disappointed glances searched the field; 

and his hands did not grasp. That he was aware of the 

absence of the positive form in the visual field was clearly 

obvious. Volkelt uses these data in support of his theory 

of the "Gesamthelt" character of early space perception.

In a series of comparison experiments which Loebenstein 

(7) performed with idiots between five to eight years of age, 

not only did those subjects require a much longer time to 

learn to choose correctly, but their behavior also was Ir­

regular, purposeless and stereotyped. Above all, In the 

control experiments in which the positive stimulus was not 

presented, they behaved very much the same as if it were
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showing • marked qualitative difference between the normally 

immature and the pathologically immature perception processes.

In sddltlon to these experiments on form discrimination 

ae in children may be briefly mentioned those on the 

genetic development of form as related to other sensory and 

spatial attributes; viz., spatial orientation, size, number, 

color, etc.

In regard to soatlal orientation in very young children 

tnere is,on the whole, agreement, namely; to a child a form 

is much more Indeoendent of its absolute soatlal position 
than it is to adults [ Koffka (10, o. 293); Vernon (11, p. 196) 

Gellermann (3,4); Buhler (12, pp. 156-157); Jersild (13, 

p. 236); Johnson (14, p. 256), etc.]. On the other hand, the 

comprehensive data of danfmann (15) with tventy-tvo slightly 

older subjects (four years and four months to seven years 

and sx months) show t;at each change in angular position 

of a triangle changes the oercentages of correct response 

(drawing) very markedly. In reproducing the various stimulus 

patterns (paired triangles) he found a marked tendency to 

change the absolute position back to a "natural" position 

(i.e., predominance of vertical and horizontal lines). In 

conclusion Hanfmann states: "Many children easily shift a 

given figure to a different position but only if they have 

any motive for doing so; and the kind of position into 

which the figures are shifted shows that the absolute 

orientation already influences the children's perception
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of ahape" (15, p. 328).

nice (16) studied the orientation 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 and discriminative perception tests. She found that 

orientation of plane figures as a factor in perception ap­

pears to rise rather suddenly between the ages of five and 

six years.

Apropos of size, Buhler (12) states that the capacity 

for aporeclating sizes is developed to a high degree of per­

fection in the first three years. Children from two and a 

half to four years of age perceive size differences either at 

once or not at all; and only if the stimuli are simultaneously 

presented. Within certain limits adults conceive the sizes 

of objects independently of their relative distances. This 

has been found to be true, to a remarkable degree, for the 

perceptions of a two-year-old child, although it is naturally 

subject to the law of practice , 12, n- . 153-154).

Jerslld (13) says; young child is likely to make 

errors by judging objects in terms of their size rather than 

their form" ( 13, p. 237).

Koffka ( 10) and Stem (17) report that size plays a very 

insignificant role in the recognition of things during the 

first eight or nine months of life (10, p. 26b; 17, p. 121).

Brunswick and Cruikshank (18) report that around four to 

five months of age, there seems to be a stage in the perceptual
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development of the human infant at which there is but a 

relatively slight degree of size-constancy. At about six 

months a larger body far away is differentiated from a smaller 

one near at hand despite the equality of their retinal 

projective stimulus-size. This seems to indicate that 

there is a definite approach toward the establishment of 

81ze-cons tancv within the perceptual avstem of the human 

infant by the second half of the first year.

Concerning grouping Schroff ;1?) found that most of 

his subjects v six to fourteen years) were influenced by 

the factor of nearness of units ^Wertheimer’s (2C) law of 

oroximlt j of elementaj. he also found t-at age differences 

were slight and hence concluded that experience ices r.^t 

P^ay a part in perceptual grouping as suebut only in 

the concomitant meaning of forms.

mush (21). studying visual grouping in relation to age, 

used 5,569 subjects, representing all years of schooling 

from the first grade through college. He found t-at the 

factors in visual grouping, arranged in the order of decreasing 

strength, are: (1) continuity, (2) similarity, «3) proximity, 

and (4) direction. He also found that age has a strong 

influence on the grouping, and on the absolute and relative 

effectiveness of each of the factors, thus indicating that 

the grouping response la by no means ao simple an effect 

of the external 'field forces' as has sometimes been aup- 

posed* (21, p. 94), and that experience has a genuine 
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influence on It.

In connection with the functional relationship between 

the units of the seme form pattern, Romero’s (22) experiment 

with eight Junior Nursery School children (thirty-eight to 

forty-seven months of age) shows that the tnree-year-old 

child is able to gain Insight into the functional relation­

ship between these units and, therefore, exhibits no 

emotional disturbances when a crucial change is introduced 

into this relationship.

^er« have been few experiments wltn children on 

"synthetic" or "masked" forms. While Irudden’s (23) work 

primarily concerns symmetry, his technique, nevertheless, 

involved "abstracting" a familiar form within a context, 

•^is positive finding, tn at his primary school children 

were able to "abstract a known figure from a relatively 

unknown configuration" (23, p. 52) is substantiated by 

comparable au jut experiments by _’ang (24 ), Whites ide 

(25 ), etc.

In this experiment the color factor was deliberately 

*ept a constant, since the consensus of opinion, despite 

some interesting conflict, is that hue variation, as a more 

primitive perceptual process, would "overwhelm" form 

discrimination, especially at the infant age level [werner 

(26), Katz (27), Recoudras (26), Sagers (29), Buhler (12), 

Von t.uenburg (30), Toble (31), Volkelt (32), Brian and

Goodenough (33), Hetrer, Beaumont, and Wlehmeyer (34)



Vernon (11), habellc (35), etc .J . These conclusions are, 

however, of obviously critical significance to this study 

in that they so emphatically imply form perception as a "higher" 

and ontogenetlcally later process than color, mass as such.

Some reference should be made here to experimental work 

on tactual perception of form, since (1) it is widely 

regarded as a more primitive end orchably contributing type, 

ic ) because it is obviously a natural factor in the spatial 

behavior of children. Volkelt (7), r^vesz (36), and Katz 

(S'7) nave snown tnat the same forms may be obout equally 

well discriminated tactually and visually by both adults and 

children. rêvesz stresses t^at the two phenomena are 

cemnuete.y oeral^el in development, showing t-e same 

.en_e'oies ana obeying the same laws.

.-sice from these experimental findings on the various 

sensory and spatial attributes as related to the genetic 

development of form there are a number of general statements 

8 s ^ce ..creep t ion theories from leading psychologists 

whlcn are related to or dependent upon the concept of 

primitive form perception.

Aoffka (10) writes:

It is not the si

too» an interest in human faces, which in Her



12

Shion (38) states :

,v< beginning of the twelfth month, she
.Miss Shinn s niece) proved able to distinguish with 
nicety small outline forms, as the letters of the 
alphabet,--at first perhaps an inch in size, on blocks 
or cards, but very soon anywhere that she could find 
tnem in ordinary text........... That a child of 22 months 
could instantly grasp the distinction of ellipse and 
circle, while at the same time classing long and 
short oblongs together without difficulty, seems to 
me most n tewortny, T*ie same cleverness in geometric 
perception was observable throughout the third wear, 
-t was merely visual, however, and did not include 
any comprehension of the numerical relations <n 
geometric figures (38, pp. 172-3).

From these statements it is clear that Miss Shinn classifies 

geometric form discrimination as an ontogeneticelly late 

"higher" mental process.

* rultt (35) states : "Correct perception of form 

appears to develop relatively late" (39, p. 131).

- urtl (40) says : "in dealing with ob’eets in everyday 

--«-•7, ver’ little children give evidence of faulty 

oercecticn of distance, form, and size" (40, o. 223).

• emon kll) writes:

We have referred from time to time to the fact. 
& irst emphasized by the Jestalt osvcholo^ls^s, that 

perceptions of young children may differ consider- 
Swly .rom those of adults, and may resemble more 
c^osexy those of animals, especially of the primates.

^^^y *re on lx dr en likely to perceive the 
lui "8 8 8«rles of undifferentiated meaningful 
wholes. Thus in some ways the configurational 
tendencies operate more strongly In them than In 
adults ; children tend to ignore detail, and f-elr 

r8 fluid, inaccurate, and liable
to modification in accordance with subjective 
tendencies (11, p. 179). ‘

In describing the development of perception Koffka (10) 

divides the process Into two distinct stages:
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(1) The configuration of things.

(2) The configuratlcn of causality.

The second stage transcends the first as soon as the 

child sees a thing, or some one of its characteristics, as an 

effect, and is thus led to ask after its cause (10, pp. 300-1)

Stern (17) divides the development of perception as 

follows :

(1) "General condition of blended sensibility" (17, 
102). '

(2) "It is no longer indistinct and stateless like a 

veil of mist, but rather contains spots distinguished by a 

certain quality (color, noise, hardness), by certain boundary 

lines, by a sudden appearance and disappearance.... Yet the 

simple existence of such merged spots in the general sen­

sorial condition does not yet mean any real perception.... 

Gradually they assume thus a character opposed to merely sub­

jective experiences, they point outward to thlngs--ln short, 

they become perceptions. Only this process is a very radual 

one" (17, op. 103, 106). .

(3) "The singling out of objects from their surroundings 

becomes more distinct, whilst in the inner structure one 

feature is more emphasized and others unessential pushed 

back—in fact, it is really individual activity in its general 

course that first creates the "form"--"formative" activity 

indeed" (17, p. 106).

With more specific reference to space as such, Stem



classifies development in three successive stages.

(1) fhe development of "own space* perception. Here 

the individual body as a whole--the head at least--is the 

starting place.

(2) The development of "near space" perception. The 

principe-. organic contributors to this development are mouth, 

hand and eye, especially hand. The senses of smell and 

hearing take a secondary place in this development.

(3) The development of "distant space* perception. The 

"distant space* percention starts to develop after the first 

nree months when convergence and accommodation for a distant 

'^^7erameters begin, it 1s only really mastered when 11 

is connected or translated into "near space,* and this Is 

done by toe child's own ower of motion (I”, np. 114-24).

Werner (26) repeatedly emphasizes toe contrast between 

mature and primitive space perfection. The oerceotlon of 

tne young child, the primitive man, and lower animals all 

show tne q«amities 'f diff;seness, vagueness, lack of 

specific inter- and intra-relationship, wholeness or 

homogeneity," from which specific rel?tlonships are only 

slowly abstracted.

Werner (41) essentially agrees with Stern (17) in his 

theory of space oerception. His developmental periods are: 

^rimltl ve physiognomic and physiological stage,

(2) Higher level of function, 1.e., perceptual inter­

pretation of size, form, distance, color, which develops
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slowly, with Its peek et 15 years.

(3) "Conceptual" stage.

Siihler (12) divides the development of space perception 

into the following sta gaa:

kundraum (first three months of life) 

Greifraum ( three to six months)

Fernraum (fron. six months cn)

He cut that little to d early stages
of development of space perception Like al2 leading
psychologists stresses the lmrortar.ee

knowledge field.

.'us al l erhand Er fa 
geht hervcr, dass 
LebensJahr gewisse 
wledererkennt; e1n

igen des taglichen 
kind schen lm ers

ormen
hung T C A T de aber are

billet

states

plog1c e 1

detail
alter perception of the

a po a re rl sed at
the various discrimina tien performances (sl trans-
position, etc.) wo-year c u: nevertheless

:a ce

w C 1 r e

e

c

stresses the "Gesamtkontur" of these nerceotlons.

Coœln.nz der übergrelfereden Ganzheltec 1st la Jrundung des 

priaitlven Leelenlebens.

Wheeler end Perkins (43) describe the development of space 

perception as follows: First, the infant's awareness of

lmrortar.ee
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•pace 18 general and undifferentiated, having tc do merely 

with its extendednees or expansiveness. At the outset it 

Is a space-frare, having no up or down, no right or left, 

no breadth versus depth. Objects within the field have no 

recognized position, Knowledge of right and left, up and 

down, here and there, specific size, form and location of 

objects, distance of objects free the child, and the movements 

of objects, all come about by expansion and individuation pro­

cesses going on within this space-frame. The only way space 

relations can be learned is by proceeding free the whole tc 

Its parts (43, p. 143).

finally, the fundesental Importance cl tne ontogenetic 

approach to the basic protI ess of space per'e p 11on 's 

illustrated by lottsc^aldt', 144) statement, that t-.e 

problem of oriml11 v e space perception is the nucleus 

► r - . _ er: of a . 1 ps y c ne 1 rg 1 c s 1 development . 4 4 # p. 14"}. 

/•■gain ne states tr.a t few experiments are s Im; or tant as 

these whi n try to determine t-.e visual space development 

of the child.

xn view of these statements and the experimental findings 

reviewed earlier, there seem to exist at least three con­

flicting views with regard to genetic facts and theories 

of the factor of form discrimination in visual space 

perception.

(1) Are the finer capacities in form discrimination, 

i.e., specific geometric detail as opposed to "mass"
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differences, present et very early age levels? Or are they, 

as so frequently labelled, an "advanced" form of mental 

activity which emerges "relatively late" from a more primitive 

"diffuse" state? «What is the bearing of sue- data on the 

natlvlstlc and empirical concepts of space oerceptlon?

(2) how minute may these objective differences ( sensory 

cues) be? Or conversely how easily xav they be obscured by 

* "^Imlttve" level of oerceptlon, "vague, fluid, inaccurate 

and liable to modification in accordance with subjective 

tendencies" (11, p. 17=)? Is t-e genetic evidence 1er

toe "Law of rrag anr" as stated by Wertheimer 90), r -f-6 

(10), Berner : 26), etc.?

(3) is the nature of tne Infant's discrlmln-Mcn f 

^‘•r-- form . 1 ) sufficiently Inexperienced, cr <2, 

^ufllclently "vague, diffuse anu neregeneous" to be easily 

e_1c:t«d by changes In such collateral "tc-oloo'-al," 

geographical" space attributes as orientation, rosi tien, 

size, number, sequence, etc.?

To rawrl» tl. rroblen In -<re form:

U) 18 renette tons dl.crteln.tlcr, ■ nrl-.lttve, tnnete, 

‘"“'f relatively "enolate" detained

orl^rlly by dtrferenae. er cue Ir. th. sensory l»g, 

(stressing sensory xeturetion end topologic.I organisation)’

(2) xs it s "derived" end feretore delayed process 

dependent primarily on tne maturation of a "g" factor or 

some analogous capacity of perceiving the functional
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relationships of contours (stressing central processes)?

(3) ^as It in earlier stages essentially the qualitative 

and quantitative genetic differences so widely ascribed to 

it in psychological theories of space perception?

The present investigation is an attempt to contribute 

toward a solution of these conflicting views by systematic 

and intensive experimentation at early human age levels. 

It is fctrfcR in its crosse:

of Michigan.

a 5

f

a

a

,3) 70 for the first tLw. ell

thoee concomitants of e steel fie response ere

= 0 urgent:, .tree,.4 by cor.te.rer.rv th.cMe. of •lot^retlv,- 

cr •whole’ behevlor [lotted.Idt <44). Kerner ,26). ecffk. 

UC)„ etc.] .

(4) To trace, by continuous longitudinal experimentation 

•8 opposed to the sampling method, the finer Phases of

l ft



chronological maturation as related to the foregoing 

processes.
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THE EXPERIMENT 

* • Preliminary Study

I. Purpose

The purpose of the preliminary study was to test out 

the practical feasibility of the experimental procedure at 

tne infant level, since so much professional opinion was 

entirely skeptical of any results at these early are level, 

in order to test at once "basic" individual limitations

e

crier- y end crmprehenL tve manner, entirely ' ;s11 : -1,. 

legibility of ord Ie. and teennique, trey are recorde 

here as er. integrally valuable -ar- cf the -r^l

A p p r f t u s

Tne ao-ara tus consisted cf;

a. An exoerîtrentrl cubicle walled with one-way vis! 

screens so. that the subject in the crib w! thin could not 

the observers with:-, while the latter could easily ohta 

• full view from any angle of f e subject's heavier see 

figure 1 on rage 21).

20
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b. A regular hcaoltal crib, en one end of the railing 

of which was placed a gray oblong board, c9 cm. by 50.” cm. 

by 2 cm. in dimension. Thirty-five and seven tenths centi­

meters from the left and the right sides of the board, end 

33.2 cm. from tne farther and 15.7 cm. from the nearer edge 

in the longitudinal direction were drilled two small circule 

noies, 1.6 cm. In diameter and 15.1 cm. from each other. 

.The position o: tne "wo circular no les is described witn

e

s

*8

a

area or radius, ccns^tlnr of circles, evals, d:^_f circles. 

~-.-e.e_, -iEr.or.cs. triangles, end crosses. /11 these blocks 

were given several coats of brignt mellow enamel pa'nt with a 

glossy finish. The forms represented gradual tut nevertheless 

definite !««.». in "difference" of cptlc.l Im,., de­

sree end number of "engle" cuee (... Figure 2 cn re re 23). Al
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blocks were kept continuously sterilized by means of 

C.l a Hgclg. As a means of reinforcing the manipulative 

motivation by additional gustatory motivation, the rlocks 

rere immersed in a strong saccharine solution and dried 

before each experimental sitting.

d. A time recording apparatus, consisting principally 

of “wo electrically operate: pens. Cne :f tnese sens was 

at «"acted to an electric metronome which beat ever? hall - 

second. The other was connected wit- a key tv mea-.s f 

wnloh tie various data coul: he accurately recorded. A 

stoo water was simultaneously used to double h e c all 

ti.me rec crus see / l g ur e 1 on oaoe 2 1).

^.ethod or ?rocedure

e • krelir.lnary Procedure

Ln order to obtain a general cloture

both mental and physical. S-eolfI
1 the s b ;ect's development 

c1c-eccncmlc en: general 
hereditary background were as carefully ascertained as 

possible, through home visits and case hletory recorue

b. Experimental Pr cedure

The subject was seated in the experimental crib in front 

of the experimental board described above. After an adequate 
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period or general adaptation, dually unexpectedly brief, 

a signal was given by the experimenter, vnerej-cr. the 

assistant started the time recording amaratus and swung 

tac; the screen at the same time, thus exposing to the subject 

two bright vellow blocks, a circle and a cross. (see Figure 3 

on rage 26). At the time cl the orese-te tien, to tn blocks 

were in position on the experimental board. The circle 

\pvstive stimulus) was not fas tened to toe board, wn He 

the cross (negative stimulusi was ; there : ere, tne sub*eet 

was unable to uo me ls**er, wher^s t-e former woulu

vleld to nls .raso and would tests sweet If rut into nls 

n-utn. ^areful qualitative and quen**ta*lve re ? crus were

8 a 8 e

s

s

"" considered comrleted. during tre succeeding

*•*-«««« ««ttien of to, Mnak, W! lr

* rs^er orier ,c t-,t t-e tofett -t net

€*t « cue fro* the pcltlon.1 lector to .11 - lc ln the 

discrimination. Care was else taker, to see teat there was 

no b l : Terence lr. time bet.een the trials lr. which the series
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called for a change in the position of the stimuli and the 

trials in which the stimuli remained In the same position, 

Nine correct choices out of ten successive trials were 

arbitrarily set up as the standard for perfect discrimination 

performance.

^ue to the very young age levels of the subjects, no 

attempt was me de to l mi t toe number of trials carried cut 

d urine each sitting. The inf ant was allowed to continue in 

n.s experiment »s long as nIs interest held. Each colli was 

-r.urnt to tr.e laboratory at regular bi-weekly intervals.

i/hen the sub/ect nad succeeded l r. meeting toe s tend « rd 

-vT ^.er.ect discrimination, the cross (negative stimulus) 

re.lacea by a triangle and t .( experiment re nen ted. This 

was continue^ un * ' •* the s object hap >er:;td tc cheese the 

circle as against t-e cress, »rlangle, diamond, square, double 

circle 6no oval. This completel the Lerlw I Experiment.

-o Series 11 the procedure dl:fered from tre previous 

series only Ir ne resrect. i.e., the preceding experimental 

condition was reversed s< teat n w tne circle was presented 

as the negative stimulus and each of the other forms in turn 

beea me a positive stimulus. Th ’ s was done to study the 

possible types of inhibltien and the subject's ability to 

reconjltion a habit firm!v established through numerous 

repetitions in a carefully controlled environment.

IV. SubJ ect a

fourteen subjects, ranging in age from six to twelve
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months, participated in this preliminary study which lasted
seven months. All were normal infants both physically and 

mentally. Of the total 14 subjects only four concluded the 

entire experiment; therefore, those data only a e included 

here.

V. Results

Altogether, 2,549 trials were carried cut by those 

four subjects who completed the entire study and who 

const-t-ted tre regular Preliminary Sr c up. These data 

are presented here, under toe following readings: .1; Kumi 

' 2i rercente re - ! Success, Reaction ?lxe,

4; - ral aebev.îr, 5, Veliz... în, and e. Arre;;ir,

concomitant. The records include three mere -ea 1 ‘' » 

8-deuness, manipulation,a û Total Sensori-moter reaction 

to the stimulus Pattern, Leading to and Including the .Inal 

err-c t movement. because of the very large mass of data 

for the limited space available, these last t re: items are 

omittec from our present paner and ielerred to a later 

publication.

-n all of the tables presenting data on t-e learning 

of form combinations by the preliminary oases, Form 1’circle 

versus cross, Form 2"clrde versus triangle, Form 3=circle 

versus diamond. Form 4=clr-le versus square, Form 5=clrcle 

versus double circle and Form 6=clrcle versus oval. In the 

®««e tables the ages of the subjects are expressed in terms
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of weeks end deys. Thus, 28:2 means 28 weeks end 2 days.

e. Humber of Trials

Figure 4 (see page 30) shows that while the total number 

of trials required by each subject in the learning of the 

entire experiment do not differ markedly from one another, 

the relative proportions of the numbers of trials spent in 

mastering Series 1 and Series II reveal two distinct types; 

namely, Sases Zlpha and delta found Series II easier to an 

Series I, whereas the reverse seemed tc be true with cases 

Beta and damns.

Tables 1 and 2 \see pages 31 and 32/ show clearly the

-- ----------- -- i —fences In t"e ability to master esc

of t- e twelve different stimulus jl^ciorn

Bercent*, re ess

Percentage of success is 
nutter of correct trials 
trials.

■•■btalned by dividing te 
ty toe total n .zoer cf

Zlgure c (see cage 33) shows relatively slight 

variations wnen compared with figure 4 x see page 3C;. 

Furthermore, there seems to be a general trend :cr the 

percentages to be lower for Series II than for Series 1.

Tables 3 and 4 (see cages 34 and 35) snow two import 

Points: (1) with two exceptions all the scores are above 

chance ( i.e., 50*); (2 ) individual differences are 

conspicuous ever though not so marked as In Tables I 

•nd 2 (see pages 31 and 32).
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o. Reaction Time

Average reaction time per trial Is obtained bv 
^-▼■‘■dlng to^al reaction time by total number of

Figure 6 (see page 37; shows the wide individual dif­

ferences in the amount of time required by each subject to 

master the entire experiment. However, there is a similarity 

between Cases Beta and Gamira or the one hard, and Cases Alpha 

an-i ->elte on the other, in the relative proportions of time 

spent in the le aming of Series I and 11. These similari­

ties imply that reaction time is positively correlated with 

the number of trials as related to Series I and Series II.

Tables 5, €, 7, -nd 6 (see pages 39, 35, 40, and 41), 

like Tables 1 and 2 (see pages 31 and 32 J, shew the wide 

individual differences in the length of time required f:r 

the learning of the 12 different stimulus patterns.

o. irai Behavior

py orel behavior 
of vocalization, 
stimulus blocks.

meant all the activities
mou re

exclus Ive 
c th e

is widely emphasized by genetic psychclogl 
basis of three general hypotheses :
1. Stern (17j, név^sz (36), and others include It as 
a genetically elementary form of tactual manipulation 
.n which the sensitive tactual reactions c? the Hos ' 
and mouth at first combine with, and are only very 
gradually superseded by, those of the hands and fingers. 
pels universally long period of "mouthing" objects in 
-uOxency is thus interpreted as a form of tactual space 

rather than purely gustatory or a "sensitive 
zone satisfaction (in the Freudian sense).

on

2. Oral activity is also widely regarded as a 
noetic overflow phase of behavior of two types, 
nervousness of a general constitutional tvpe. ' hronic



«O 
c 
c

a

N

1
\

Y \

%n



d'

o Sc uoa□
CO

Q-- - a
o w•M 4-.

o

•R
ea

ct
io

n ti
m

e in
 eeo

on
de

V
on

a 6 - o 
S"2

l*69TT

---
---

-5
2.

1-
---

--
 

to 52
16 «'
4.

4 to CMW O W 
5^3

o
g

C
»T9
<n.m

...

41
/a

c o k
l

- oT 

•

* 
■ ■ ■

 * ' " " 22
J.

2 
। i

<O CM
— o ~ 

4* N 
uo .a 17

2.
3 CO 

f o

C
y 

,1
 

'

to
 

61
.1

9*2901

4
35

 to 3b
 1

3 c
-J

41
6,

1.
...

...
...

to bl
 if

,
74

!

5
!

J

CM
o

uQ *» 30M3 4)

9*802

Fo
rm 3

M
J to 3b

•
^3

to•e O w■4 Q 4u
*t

 
to 49

5

54
 to

 
54

.2

*

ko
rm

 
2

30
 iL

 
to

 
32

.4

eg •
T)

è

CM 1

rj* *! 
!1

5
; 1

< 
i

3

i

55S %

Fo
nt

 
__

__
__

_
1

29
.2

 
to 3o
 I 

b

- 4

i

1

N %, t
— o ~ !
a .nn *

1

i

I 
41

:3 to 46
12

►
 

*-
 * 

uw
 -W

- . w 1 74 ।

g 1

!

o ;
* 

1

À
fe

e an
d

Ti
m

e

i
i

1 : 5 1
1-

51
J 

9-

t
s a

C
ne

e
N

um
be

r

A
lp

ha •**•
CQ

1

D
el

ta



JO

XJ

a 
a

A 
3

CO

-G 
o 
« 
y

E 
o 
X
X 
o 
•
M

I
§

■P 
O

O

Ki e 
"c
e 
5
$

? 
o
>1g 
1

•R
ea

ct
io

n t
in

e in
 sec

on
da

Fo
ra A O 1« I <o2 «

» n »— O “I t— 3* 3 2 — O - 
r-« *» « 
CO CO 25

26
.7

I s’

o
N I
8 $

---
---

to 60
i5

14
6.

7 CO M
— O —
Q P r-C «5 <o

CM

o 06
oT «

S
Fo

rm 4 2 "
I co*>\ •

— O w I <0
3^3 10

I—
Bï

ê to
 

60
:3

67
8.

4

Is 

co ♦> 0*1 l- co <o H

Po
rn

 
3 co I

r7 SLQ I rH A 2 al QA A | * 59
:1

 
to

 
t>

U
:6

cc

o 
?o

J °, 

co 5 œ I y 

CO U H

Po
rn Z

I a♦ * 1 •“ O "1 ><-* *> CJ I Vfl o I cj
» °.
Ë :

1 
54 to 69

:1 O 1 
* fl ® co 
co col *

I 
_ 

. 
w

oj 50
:4

 
to

 
bl

.Z
 

11
2.

7

fl IO .
— o—l a

fl ® rO
to fl s

| 
63 to 63

:3

74
.8

0 I co 
— O I UO 

to St 3

*ni 
r°i

5 JH 5 a 3 
1 t-

àa
ee

N
um

be
r

A
lp

ha *
s G

ee
na

D
el

ta



£
5 
cr*

os

k 

5 
a 

ê 
o 
kJS. 
a

3 
CO
A 
X 
£

I 
H 
J 
«P
1 

? 

e

5 
: 
1 5 
5 
a

o 

2 

e 

d 
3 

5 

a

fl

H

S
— o — 
® 4* Ci 
>o •*

I

1 hi

0*2
•P US 

to

•O N
— O —
H -Pm 
o IO

» o 
» 4» O
* •*

IO CM 
— o —
H P CO
* *

•• O •• 
to 4> CO
* «#

2
M 4> tfl
* IN

g 
£

na 
o LQ

A IO
— Q w 
û -P co
* *

:M to • O " 
3^8

■
I

«1X9 ■
1

1

:



E

§

A 
5

CO

6
£

E 
£

? 

o 
8

£
3

si 
as

M 
a

& 

e 
d

io - 
to 
o



42

(b/ nervousness normally orodu-ed by and 
proportion to the dlffeulties within a 
tesz, especially where fine discrimina** 
tax perceptual equipment.
3. *t is also widely regarded as being 
evidence Oi the ^ass-activity net tern of 
behavior 'hsrecterlstic of early inlancv

in 
problem 
on may

universal 
normal

[rwin

* '*r e / • see cage 43 ; sncws: :1, the very great ln-
dlvi-:al dlîierenres In the amount of oral activity tiring

the entire experiment, and ?

corree ordenre the results c: Series 1 as against
the vl_e scatter c: the data in -er Ie

local1 ontl^n

a

8

a
c

s

v l t V - 
•Tiddly 
en imr

2 !k- »Is
'sts as 

orccessc
1 < r 1 -

egorl 
I a r n o e • evl' 

a n -
o e v e 1 c 
h ' r n.a - n_

as an Ite 
4-) mazes 
: I. * anr^ 
t ' » s e -

-./ure r -se- naze < 4 , m v,, wl'n er.cer - :n

■ cf '*"' 4nt::r='.-y

th» .=tM1 of th- . - - '-r r ■ n -er.

ce-t«£e - : hr* sis lr. 1 -h v o s : : r -1. r o^rred. It 

further rev.si, s . rs: treno t.-„rù v oeH-.tlon 

tn Series .1 es :o«- sred to series .. Hcwevr. , -ore 

iet.lled .n.lvsts of the dets for e.sh torr stc„ thee the 

Mount of vets:iretlon observed is n t correlated either 

Positively or negatively .'th any seelf!- font pattern in
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either series.

* Affective Concomitant

ferm "affective concomitant" seems self­

Figures 9 end 10 (see Deges 46 and 47) shew the

striking resemblance among the 

pression of effective conco-lt
subjects in the relative ex-

occur pleasant, unoleasent, 

unpleasant responses.

in decreasing frequency 

esant, neutral, and very

further analysis shows thee there is no consistent 

positive correlation between different streets of affective 

concomitant end total number of trials required, percentage 

of success obtained, or total amount of reaction time spent 

in the learning of any specific form or series.

”*• Tentative :enclusions

From the above results of the Preliminary experiment 

the following tentative conclusions have been reached;

«- *11 available evidence seems to indicate that the

human infant is able to discriminate between simple geometric 

forms not l<ter than twenty-nine weeks and two days, the 

minimal age for the preliminary group.

b. At this age level the human infant la also capable 

of using formdiscrimination as a learning cue in a "rigid" 

« perlmental situation involving a definite positive choice



ï»

□

* * t-f ♦ ♦ ♦ 4
' t 1



•>
CO c

k \

'■J

! 
! ! 
: l

'r7jo/ea^c7/2/ 
%



H

48

of one block as against any other.

o. Sudden revereel of experimen tel condition in Series 

II causes both temporary inhibition, or confusion in sppro.oh- 

and-cholce behavior, and temporary change in effective eon- 

comltant on the pert of the subject. However, such disturbance 

very soon subsides, .nd the infant then shows very definite 

signs of his adaptive ability to recondition the deeply- 

rooted hebit of choice and avoidance.

d. xndivisua. differences are marked, both in the in- 

far:ts* ability to use form discrimination as a learning cue 

in the selective response to different geometric patterns, 

and in the speed and effectiveness with whic- they recondition 

e given established habit.

e. Individual differences Ir. all -he 'dynamic" aspects 

of discrimina tier, end learning processes ere marked. 3ut in 

general, all subjects show a surprising elasticity in adapt.- 

tier to the tedious demands of the experiment.

.lewed as a whole, these "longitudinal” data seem to 

indicate the value of the experiment as a ne, genetic contri- 

butlcn to (1) the problems of human space perception. (2) the 

nature of human learning, and (3) the validity of a rigid 

experimental technique at the infancy age levels.
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4. The time recording apparatus (see A,II, d 

on page 24 ).

b. Method of rrocedure

1. rrellailnary Procedure

Pediatric examinations, 3esell (45) tests, case 

histories, etc. (for description see A, III,a on page 

24).

2. Experimental Procedure

"**his part of the experiment consisted of five series. 

Series I ("forward Learning") was the same as the corresponding 

series the prel imi nary stuoy (see cages 24 — 2^ ) with three 

exceptions :

a) Each subject was brougnt to the laboratory three 

tires a wee? at regular intervals, instead of twice a wee?.

;b; s a way of expediting more intra-series variations 

trie l eng tn of the series was shortened by emitting the double - 

"-' ce ar.ii diamond. Thus only four form combinations were 

left to be learned. These were :

1 Circle versus Cross

r orm 2 Circle versus Triangle

r orm 3 C ircle versus Square

F orm 4 Circle versus Cval
(c) Eight, instead of nine, correct chc ices cut of ten

successive trials were set up as the standard for perfect 

discrimination performance.

In the light of the preliminary study Series I seemed a
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offset partially a disproportionate increase in the difficulty 

of the discrimination brought about by t-e arithmetical increase 

in the number of the blocks simultaneously presented.

This series was to determine whether or not increase in 

the number of stimuli (l. e., complexity of tue total visual 

pattern, or "field orgnni zatIon") rendered the task of 

discrimination more difficult for the cnlld; or, in terms 

of lestait theory, whether this new pattern, altered in 

"romplexqualltëten" and 3ar.zqualltaten" and, therefore, in 

"lestsltqualltaten," will sl^niflcFn-iy alter the discrimina­

tion reaction and, therefore, the learning cl t e infant. In 

all these last three series a brief review of what tue

- 01 ’ - a _ ^.earned in ferles o recede 1 the experiment

proper. This was done no t only to cneck the oermsnencv 

the subject's habits, as este!listed in ferles 1, bet als 

to me be certain that in case of failure, it was not due t 

the fact teat he had forgotten his original learning, but 

rat-er f .at he ' a I been relying heavily on some particule 

spatial cue or combinatlen of cues.

-n series V ("backward Learning") the procedure was 

»ame as in the previous series exce t in one resoect. i.e

s review experiments (known as Series II Standard,
@3 standard, and Series IV Standard) the criterion

for perfect discrimination performance was either four correct 
choices out of five successive trlals--if the subject ful- " 

requirement during the first five trials—or
ight out of ten. This alternative was introduced to shorten 

we review sections of the experiment.
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the preceding experimental condition was reversed so that 

now the circle became the negative stimulus and eec* of the 

other forms a positive stimulus. This was done to study 

(1) the qualitative and quantitative aspects of readjustment, 

inhibition, etc., as conceived by the conditioned reflex 

School; and (2) to find evidence for or against "abstraction" 

at this age level in the sense of "insight," into the transfe 

of functional relationship between two geometric forms.

/s soon as the subject neu learned a riven form combina­

tion in Series V, the nos itive stimulus (cross, triangle, 

square, or cv«l) was turned a certain number of degrees to 

the right \cross and square 45°; oval, 90°; and triangle, 

180 ). This section of the experiment, known as Series V 

&cd._led, was resigned to determine whether or not change 

in the spatial orientation of the positive form (of. Series 

-i on cage o2) wculu si feet the discrimination renfermante 

°* s >oject. Cpinion of this factor is about ecua 11v 

divided, between those who believe that young children excel 

aduuts in perceiving form per se as an "absolute," and those 

who assert that because of the "diffuse wholeness" of early 

spatial experience even a sllgnt change in orientation will 

confuse or inhibit correct discrimination.

This section of the experiment had, as criterion for 

success, either four correct choices out of f* ve successive 

trials—if the subject fulfilled the requirement during the 

first five trials —or eight out of ten. This alternative was
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Introduced to prevent the unnecessary prolongation of 

Series V for those subjects who gave convincing proof of 

being unaffected by the change in the spatial orientation 

of the positive stimulus. (For summary see Figure 12 on 

page 56.)

c . Subjects

Over fifty infants, ranging in age from six to twelve 

months, selected at random from high, medium and low 

socio-economic status, and including both the white and 

negro races, participated in the main study, which lasted 

fourteen months. '.'nf ortuna tely, for reasons of illness, 

change of residence, etc., only trenty-slx infants gave 

quantitatively complete ('.e., longitudinal) data. With 

toe exception ~f s e r, wno was, as shown by a sequence of

Resell ( 45) tests, definitely immature both posturallv end 

renlou_a11vely, ali tne sub’ects were normal or supernormal 

children, both in their mental and rhvslcal development. 

Jase wns continued in tier to suggest s ich specific behavior 

deviations as might later be used in setting un a similar 

experiment for immature and retarded infants.

For the purpose of comparing tne relative difficulty 

of the four different stimulus patterns in each series from 

the standpoint of form discrimination, the twenty-six 

subjects were evenly divided into two sub-groups. Sub-group I 

learned to discrimina te forms in an ascending order of 

difficulty; i.e., from the most dissimilar in geometric
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contour, as circle versus cross, to the most similar, as 

circle versus oval. Sub-group II learned in a descending, 

or opposite, order of difficulty.

Ten infants in Sub-group 1 and eight In Sub-group II 

completed the entire study. These are referred to as the 

Experimental ses The rest of the twenty-six sub- 

;ects--three In Sub-group I a rd five In Sub-group I2-- 

1earned only certain portions of the experiment. They are 

called the irregular Experimental Cases, 

d. results

Altogether 14,652 trials were carried out with tne twenty 

six regular and irregular Exoerlmental Cases. These data were 

ana-yzed, botu q lte tlvely =r d quantitatively, first cn 

the basis of achievement, then n one of sevelcoment.

oe ::rr.er enslvsls was : .r—er div -ed into six subheadings: 

"TLaL&, 12) reroenta, e of o^cesc, ;5) reaction 

e ’ behavior, ;c/ Vocal1zatlcn, and ■6) /:feet Ive

.onccnltant .see rrelimlnery Ltudy,. The letter analysis

''' i.unr.er rerm ,cmhinatlons, t2) humber 
cf Uriels, (Zj Percentage of Success, ,4) he^tlcn Time, 

^ehavlcr, tc) Vocalization, (7) directive :on- 

eomltsnt, (6) Visual regard, and (9) Manipulation.

le Analysis on the casts of Achievement 

a J Number of Trials .
* , 1

15 P®^e 5b) shows graphically the very marked

met th• Series I, Form 1 technically in 228 trials, l.e 
rumination performance cn the 
behavioral pattern during the
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individual differences among the members of the same grcuo 

in their ability to learn Series I - V, as against the 

relatively small differences in the same ability between 

Sub-grouss I and 11 as a whole. Their ability is measured 

by the differences in size between the <1, averages, (2) 

medians, and (3) mean deviations o: toe respective groups.

When the same data were analyzed, In terms of the total 

number of trials requires by each so- ect in the learning o 

e*c- series and \2/ econ form, tne same tendency st-?d 

out clearly. This is snown in Tables n, 12, and 11 see 

rages CO, 61, and bec> of ol^ert-tlon).

p

e

s 3

a

\ footnote continued from rage 5” )
***% trials was sue o that tie experimenter was in doubt «s 
to the reliability of tne score; tnereiore, live more trials 
were given as a cecK, and the percentage of s .c cess obtained 
during these trials was sixty, twenty below toe criterion for 
successful learning. As a consequence, the same experiment 

continued until the subject had carried out altogether
3^0 trials on Perles I, rorm l, before he .ave convincing croc 
of having mastered the form. In the quantitative analysis’ of 
-he results, in order to render the scores from Case b'in the 
lorm in question technicelly comparable to those from other 
cases, they were presented bo to with and without the inclusion 
or tne ninety-two extra trials (320 - 228 -92). This was

this figure as well as in the other figures and tables 
n *°lch ufise f's data on Perles x, form 1 were included.
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of Sub-group I in the learning of Form 1 are unusually large 

and deviate very significantly from the norm for the group. 

Since no such deviations appear in the scores of the two 

subjects for any other form, it seems highly probable that 

the abnormally high scores in this case are due to some 

other reasons, such as unusually slow initial adjustment to 

the general experimental situation, than that directly connected 

with the form discrimination and learning ability d the subject 

consequently justified, in comparing various types of

resulti of the two sub-grouos, to exclude toe scores of dates 

r and < fron tne means of Sub-group 1. When this was done in 

the present case, t^e scores for the t-c sur-grouts were net 

1er apart. m rlf':re 14 see mge 62 ) the difference is 9.6 

trials fewer with Sub-group 11; In .lg:re lb isee nage 63) 

.he difference 1 s only 1.08 trials fewer with bub-greun 1.

2 ' "n Series 118, IIIS, and IVS (the three review ex­

oer ’ rer.ts in wh Ich Series I was relearned ) cub—group 1 

stowed c^nslst^nt su^ericrltv over Sub-group II. It is also 

l.*tere„ t. note here tn a the discrepancy between th e

two sub-^rouns in the number of trials required to learn a 

given series decreases consistently tr si e as one goes 

from Series 118 to UIS and t^en to I VS.

3) In Series Uk, Ulk, and IVM ("Change in Spatial 

Orientation of Negative Stimuli," "Change In relative Size" 

•nd increase in Number" ) Sub-group l again showed superiority 

over Sub-group II. Furthermore, the difference between the
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t*o iub-groupe again diminishes consistently (from 10.6 to 

3.8 trials for the Regular Experimental Group and from 18.0 

to 3.9 trials for the Combined Regular and Irregular Experimental 

Groups) as one goes from 11M to HIM and then to IVE. This 

implies that in spite of the exactly opposite order of presenting 

the geometric combinations, some common general factor In the 

experience begins to operate very early and very permanently, 

it the same time, however, these reduced group differences 

remain internally consistent enough to indicate that the 

specific factor, crier of presentation (sequence), does 

affect the scores in discrimination performance.

4) Series VS (Backward Learning} is a very conspicuous 

example of tnls latter effect. In tnis series Sub-group II 

showed a decided superiority over Sub-group I difference, 

12.4^ trials}. However, tnls difference is reduced to a

. 23 tri a.s) In Series VM \w J n a ng e in Spatial 

of Positive Stimuli*), Implying at once teat of 

the two factors in discrimination, change of functional 

relationsnip, as such, seems much more critical than change 

of orientation, as sucn.

5) Turning new from dissimilarities to similarities 

between the curves for the two groups, It is significant 

that they both start very high ( 164.5 trials for Sub-group 

I and 130.5 trials for Sub-group II of the regular Experimental 

«roup; 147.09 trials for Sub-group I and 124.10 trials for 

Sub-group II of the Combined Regular and Irregular Exoerlmental

II
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Groups). This is obviously the result of general adjuatment 

to the whole experimental situation. From there on, the 

curves descend steadily in spite of the various types of 

specific changes and all the possibilities of confusion 

introduced in Series I IM and IIIM. In Series IVM («Increase 

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

here only three form combinations as against four in IIM 

and IIIM, the situations In these three series were not 

strictly comparable. Had there been also four form combinations 

in Series IVM, the curves would undoubtedly have risen to 

8°®* extent at this point. Then the proportionate lowering 

of the standard of success for this series (see pages 52-53) 

In an attempt to offset partially a disproportionate increase 

in the difficulty of the discrimination brought about by the 

arithmetical Increase In the number of blocks simultaneously 

presented may have contributed also.

At VS both curves rise abruptly and significantly 

(from 39.3 to 88.1 trials for Sub-group l and from 44.5 to 75.63 

trials for Sub-group II). This seems plainly due to the 

very drastic change in the experimental task at this point 

(exchanged functional relationship between positive and negative 

figures), a result reminiscent of Skeels' (6) major conclusion 

(•ee page 4). The curves drop to a new low at VM (32.9 

trials for Sub-group I and 33.13- trials for Sub-groun II), 

showing that the subjects were undisturbed by the change in 

the spatial orientation of the positive stimulus in this last



series.

Tables 12, 13 end 14 (see pages 68, 69 and 70) show 

that:

1) ooth groups of subjects spent the largest number 

of trials in learning the first form combinattons presented 

to them kSub-group l, circle-cross combination; Sub-groun I 

circle-oval combination). Phen for Sub-group I. the number 

of trials required for the learning of each of the other 

t * re e - orm cc,.«..l nations became lncreasln^lv smaller in — 

àlrect order in which these com-Ina-ions were excused. ^e

sere was true for Sub-group 1 until It came to t- e clrcie- 

CV6- combination. IYze number <f trials here I m.e i l a te l v 

rcse fr-x <o to 1^3»o. At .east two ex risne tiens are o s s1ble 

for this dlsoreoancy. ?ne first is as follows: Sub-grour 11 

was presented, f - rutset, wit- t e tec f-r-e : circle «nd 

:7 = 1) which were t - -ost lv similar % these

e

a

finer attent I on processes). /s the experiment progressed, thl

initial trsining carried over mar/ed "-r"ce" »!fects, and V us 

fewer and fewer triait w^ro necetrry t i ' ser Inina te between 

each successive combination of ferns. tub-groan 1, on the 

othe. henc, started out wltn a circle and a cross whlch were 

very different in geometrical contour. This was indeed a 

»uch grosser geometric difference than f.at between a circle 

•nd an oval; therefore, the subjects were net forced to
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notice fine differences until they came to the circle-oval 

combination. There they were confronted with an apparently 

more difficult situation than tnet for which their previous 

combinations had prepared them, so the requisite number of 

trials went uo considerably at this specific point, making 

Series 1, Form 4 uniquely though not insurmountably difficult 

for the subjects of Sub-group I. If the above interpretation 

is correct, then we might infer that the circle-oval combination 

is perceptually or "benaviorally" [noffka (49)] more difficult 

to discriminate than the other form combinations, an opinion 

whicu will be later re-enforced by analysis of tie results 

on reaction time. When it comes to each of toe other form

combinations, the available d«te do not seem t: indicate any 

such clear-cut difference in relative difficulty.

A second possible explanation is as follows; S;b-zrcuo 

11, deprived of using share angle cues In its first learning, 

did not primarily rely on these in t e subsequent form combina­

tions v*" ere they ar seared. The behavior of S ;b-greuo 1, on 

the other hand, imputes that tne s;dden olsnooesrance of tnese 

angular cues as such in tie last form combination to be learned 

was a profoundly disturbing factor. [ Hanfmann U5) stresses the 

use of a "symbolic” angle as the critical cue in geometric form 

perception, and states that this occurs only with younger children 

2) Variations in the relative size of the forms did not 

affect detrimentally the discrimination performance of either 

group of subjects ; nor did the pronounced orientation change



In the optical image (e.g. ,o-0 ) of a major unit in the 

total pattern affect this total organization to the detriment 

of internal discrimination. From these data it seems very 

that neither spatial orientation of a unit as such nor 

size as such is tne primary cue in any of tee many learning 

series of this experiment, as reflected in the achievement 

scores. In other words, it seems tnet even at these very 

early age levels, tn ere is a "form-constancy” which Is of a 

very elementary nerceotual nature. However, as will be seen 

later, such qualitative aspects of achievement as reaction time, 

etc., show clearly some influence from changes in the snatial 

orientation cr sire of a major unit in the total stimulus 

pattern.

3) Increase in the number of blocks presented 

simultaneously caused an increase In t-e total number of 

trials required for the learning of these "synthetic" patterns 

^rasnogors/l (50)j . However, the amount -f increase was not 

directy "roccrt lonal to t e Increase In tne number cf blocks 

(see Tables 11 and 13 on nages 63 and 69 ). rurtoemore, it 

was appreciable but not merged, thus indicating tnat increased 

complexity of oat tern by numerical addition rendered the task 

of form discrimination more difficult, but not impossible, 

for the subjects of either group [ of. Jottschaldt (44 )] . In 

other words, tne infants' discrimina tion, while somewhat 

effected, was never completely masked by any combination or 

eynthesis" of units in these given patterns. This implies
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that neither ( 1 ) configuration complexity in terras of 

multiple separate units, nor (2) possible "geographical" 

synthesis [Wertheimer (20)], nor (3) synthesis through 

"trace" or fanillar factors [Hanawalt (51 )] of certain fcitns 

within the total pattern apoears completely to mask the 

discrimination of form per se as evidenced in achievement scores 

On the other hand, regardless of interpretation, a multiple 

geometric oat tern viz., five units) is much more difficult 

than a simole geometric pattern (viz., two units) at this 

age level.

4) The results c: the Series «, r: rm 1, itandsrc 

experiment show fat t"e subjects :f botn grcucs were at 

first crofounily distrubed wnen tne positive stimulus was 

abruptly made negative a nd one of tne negative stimuli positive 

for the first time. The total number 1 trials required for 

learning tnls reverted functional relationship increased from 

an average of 14.40 to 32.22 f c r l :b-gr ouo 1 and from 2.63- to 

3”.3c- for luh—group 21. However, tnese -.^r-ed disturbances 

lasted * surer’singly brief o»rl ;d and affected only tne scores 

for tne first form combination of Series /. After a period of 

marked confusion, bo tn nercentuol and emotional, both groups 

soon detected tne change in relationship and were able at once 

to readjust themselves successfully to tne new situation. 

This is shown by the abrupt return to normal size of the 

members of trials required for the learning of all other form 

combinations in Series V. qualitatively, the results of 

Series V seem to show (1) a degree of plasticity in readjust-



■ent (reconditioning) unexpected at this "primitive" age
level [Kreenogorskl (50)], (2) e primitive form of "insight" 

[Kohler (52), Koffka (10)], and (3) evidence of "abstracting" 

a relationship to the extent of Inhibiting future use of a 

thoroughly established motor habit.

b) Percentage of Success

figure 16 (see page 75) shows that:

1) %e difference between the grand percentage of 

success for Sub-group I and that for Sub-group II Is very In­

significant (0.59$).

2) The individual differences among the members of 

the same grouo in the learning of Series I - V are sooreciable 

but not marked (cf. Figure 13 on cage 58 ) .

Wien the same usta were analyzed in terms of the percentage 

of success obtained by each subject in the learning of 1) each 

"%- ( 2 ) each form, the individuel dif ferences became 

much more marked. This is shown in Tables 15, 16 (percentage 

of success for each series} and 11 (.percentage of success for 

each form), (see pages 76 and 77 and back of dissertation).

When the individual scores in percentage of success as 

shown in Figure 16 (see page 75) were correlated with those In 

total number of trials oresented in Figure 13 (see oage 58), a 

negative coefficient of .89 a. 033 was obtained. It Is interest­

ing to note, in this connection, that cases with very high or 

low percentages of success have, as a rule, very small or 

^nrge total numbers of trials, respectively; the two types 

«f scores bear a very significant negative relationship for
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th® 8ado Individual. Cases whose percentage of success scopes 

fall somewhere in the median range generally have medium scores 

in total number of trials, but those scores do not bear such a 

clear-cut negative correlation.

Figures 17 and 15 ( see oages 79 and 80 ) snow that Sub­

group I exceeded Sub-group II in percentage of success in 

Series IIS i 5.01^ for the regular Experimental Group and 5.26< 

for the Combined Regular and Irregular Experimental Groups ) , 

IIM (5.031 for the Regular Experimental Group and 7.93: for

the Combined Regular and Irregular Experimental Groups ), and 

Illk (5.35? for the Regular Experimental Group and 5.69? for 

the - - ned negu^ar a no irregular Ex o e r l me n t a l ^rouos ;, while

Sub-group I. showed superiority over Sub-grcun 1 in Perles 1VK 

(2.994), VS ( 1.54 H and VG \ 4.33: /. In Perles 11 IS and 175 

the two grouns were craotlceliy equal . In Series 1 when the 

curve for lub-grouo 1 was left uncorrected by including t-e 

data fr m Sases r and J on r crm 1, Su^-rromo 11 or tained a 

higher percentage of success than iur-grcuo 1 : but after the

same data were excluded, the two grou- s were only .92 ç f cr th 

Regular Experimental Grcuo ) to .33 , f or the Comrlned Regular 

snn Irregular Experimental Groups/ ao»rt In their respective 

percentages of success for Series I.

Turning now from differences to similarities between the 

two curves it is significant that the general shape o: these 

curves confirms the points brought forth on pages 65-67, with 

one exception: the abrupt descent at IVM ( Figures 17 and 13 

on pages 79 and 90) as against the very slight rise for total
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number of trials (Figures 14 and 15 on pages 62 and 63). This 

narked fall In the former curves Is obviously attributable to 

the Interplay of two divergent factors discussed earlier: ln- 

orease In the difficulty of the task (numerical complexity of 

the stimulus pattern) and a proportionate lowering of the 

standard for perfect discrimination (see pages 52-53). But why 

is the rise of the total number of trial curves (see Figures 14 

and 15 on pages 62 and 63) not so marked? For it seems logical 

to suppose that whatever factor or factors caused the percent­

age of success to decrease significantly should likewise have 

caused the total number of trials to increase equally. As far 

as tne present writer can see, there were at least two factors 

responsible for this discrepancy. First, it will be remembered 

teat tnere were only three form combinations in Series l^ in­

stead of i our a s in all the ot ner ex er lisentel series. That 

naturally reduced, to some extent, the total number of trials 

required for this series. At the same time, it lid not raise 

the percentage of success scores. Second, tne proportionate 

lowering of the standard of success reduced the scores under 

both criteria.

Tables 17, 18 and 19 (see pages 82, 83, and 84) confirm, 

on the whole, the results shown in Tables 12, 13 and 14 (see 

pages 68, 69 and 70).

c) Reaction Time

Figure 19 (see page 85) shows :

1 ) Marked Individual differences among the members
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Table 17

Pereeatage ef Suceeaa OUl»i by Sub^-Qroape l and n Reapectlvely 

of the Regular Xxperlaebel Qreup
la the Learning of Each Form la Series I - V

Sub-Group Sub-Group XIH 
« «

H 
H H H

*7.09a* 
(46.954*) 
w’ST ■ ' 

67.49-* 
54.194*

ds.90-* -

68.76-*
------- ----- 55ÎM " "

________ Ills________ 89.96^ 68.76-*
III.__________ 78.064# 83.15-*
Ilan 68.914* 59.56e*

_____ilzm _ 76.98-# 75.94-*
Ils. 76.784#i 57.77-*

83.S9*!6 78.7^4
iL M.iæ 

66.67-*
54.784*
60.61-* ’

........... IIIla 65.79^N 63.31-*
-.............. Ullm 73.794#F 81.57e* }

—
Ills.

75.00 #
81.454#
69.16-#

84.724* :
78.65-* •
8.644* |J

 H M

77.06e# ?4.34-* !
_ HI*. 67.414 6T.16-* :

___________I dam_________ 77.374 63.86-* *
___________rr*al ..... 70.144 64.66-*
_________ Hw_______ 76.344# 76.404* ;_____wf 64.044# 76.64-* '
-_______ ly
----------- Um______

79.054
65.58e

77.03-*
51.9Ô-* .

gc>* 76.77- 79.814* .
___________1*0» 47.404 > __________ 60.03 :

fa ;-— ----------------—>

—-------- Im___________ i
69.754*
72.414*

__________ 74.194*__________  
75 *

:--------%?---------
64.86-1
75.864
89.5941

— ... 7?.e4^ L

71.174*
_79.31ei

__________ 52.51-*________
---------------- zisiià__________

I** figarea within the perentbeoea are obtained by including 98 doubtful 
*n&l$ ef cane F
^kla figure la obtained by excluding the résulta of vacua r end J in Seriea 

mt l«
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Table 18

Wr—atw of Su—m Obtained by Sub-Groups 1 and IT BesMetiwelw
Of the Combined Fermier and Irregular toerlmentwi Orouna

in the Looming of each Form la 8Series I - V

—BumxlJeat Surber------- Suh-aroup I 1 Sub-uroun il
46.54* 
(<a«)

56.11*

-----------------g------------------- 61.17*
AO Kt 63.40*

----------------------------------------

55.21* 
57.99* 
?9.43*

‘ 57 6^* ’ - -

----- jÉ U 64.60*
78.79* 
77.69*

. 82.33*

__________60.27*
76.22*

__________58.39*
65.as*

* 1 k_________ IllZa
___________ 
h__________ IIIx.
-----------------

_----------------Ilie» 
_ ____________ iTui .

-----------------PIM

—<

—4

61.22*
66.67*
65.79*
73.79*
75.00 > 
81.45*
6 j. 16*
77.06*

_________ 67.41*_________
77.3?*
70.14*

- 54*
64.04* 

_________ 79.03*

53.75 *
58.70*

__________64.58*___________
77.783
82.02*
72.14*

________72.39*_______t 71.71*
64.88*
64.77*

__________64.66*76.4^~ 1
76.64* j
77.03*

1

=z..
—-----------ïla____

~ & 
r— fe 

=: &
S» flares within 

of Case F.
the

i 65.38*
J 76.77*
-4-------------  47.40*

1 51.86*
1 73.86*

4---------- 7«-41*
1 64.26*
I 72.26*
I 69.59* '

4— 1
parenthoe»a are obteine* I

_________ 51.90*__________  
__________79.22*_________  
.________60.53*

_ 80.70*
__________74,19*__________

75.00 %
__________71.17*__________ 

79.31*
------- àt. ÆI" " 

_------------- 79,73*

y Including 92 doubt/hl

—
4

is obtain< 
.«♦■••Ui I, Form 1.

by excluding the résulta of cases t and J la
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of the same group in the total amount of reaction time required 

to learn Series I - V.

2) A decided difference between the two sub-groups 

of the Regular Experimental Group in the total reaction time 

as shown by ( 1) averages, (2) medians, and (3) mean deviations 

of the respective groups.

When the same data were analyzed in terms of total re­

action time and average reaction time per trial required by 

each subject in the learning of (1) each series and (2) each 

form, the same tendencies stood out clearly. These are shown 

In Tables 20, 21, 22, 23, and 11. (See pages 8?, 83, 89, 90

and back of dissertation.)

When the Individual scores In total reaction time as shown 

in figure 19 (see page 85) were correlated with those in total 

number of trials presented in Figure 13 (see page 58), a posi­

tive coefficient of only .25 ±.15 was obtained. This was to 

be expected, because even though there were a number of sub­

jects who were both fast and efficient learners, or both slow 

and inefficient learners, there were also many others who were 

either slow but thorough, or fast but superficial, in their 

learning. A notable example of the former type was Case O who 

had first place in total number of trials and last place In 

total reaction time. A good example of the latter type was 

Case L.

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

1) Sub-group II soent decidedly much more time than
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Sub-group I In learning its initial series. This is true both 

before and after the curve for the latter group was corrected 

by excluding the data from Cases F are J on Series I, Form 1. 

However, after the initial series, this difference between 

the two grouts decreases steadily through IIS, Uk, UIS, HIM 

and IVS. It increases abruptly at IVY. At VS the two curves 

intersect, and for the first and only time during the entire 

Series - - V, Sut-group II spent less time than Sub-group I 

In the -learning of an experimental series. At VY the curves 

8'®-“ Intersect, end Suh-grou- I scent less time than Sub- 

greu; in learning the series. However, this last dlffer-

ence is relatively insignificant -ec. vs. sec.).

2) turning new fror dissimilarities to similarities 

between the two curves. It is significant that trey both start 

very lgr, 1.e., wlto a very larg» total reaction time. This 

'" Obviously another indication of a general initial ad*ust- 

xent to the total experimental situation. The curves descend 

steadily through IIS, Ilk, and 11H, in spite of all changes 

-r. pattern, viz., the spatial orientation of the negative 

blocks at Ilk. both curves rise slightly and similarly at HIM 

descend at IVS, rise again in different magnitudes at IVM (See 

P«ge 66j the same statistical considerations held here :, and 

VS, and fall significantly at VM. The different ascents at 

HIM, IVM, and VS are probably due to different degrees of 

effectiveness of change in relative size, of Increase In the 

naaber of units, and of interchange of functional relationship



94

(cf. pages 65-67 ).

Figures 22 end 23 (see pages 95 and 96), which concern 

•verege reaction time per trial, show essentially the same 

general characteristics as Figures 2C and 21 (see cages 91 and 

92), which concern average reaction time for each series, with 

three exceptions :

1> The curve for Sub-grcuc I starts at about 12 sec. 

(11.41- sec. for the Regular Experimental Group and 12.66* see. 

for the combined Experimental Group; and remains about there 

thrc^.hout tne rest of the experimental series. /.71th the 

scores for the review experiments -- Series 115, ms end 

IVE — discounted, the scores for the rest of the series range 

from 11.40- sec. to 13.42- sec.) This would seem to indicate 

that .or these subjects, initial adjustment to tee stimulus 

patterns was not reflected in reaction, time per trial, even 

though it was clearly reflected in total reaction time .see 

Figure., co anu d <n cages end 92). This last fact would 

in turn mean that total reaction tin* was more positively 

correlated with total number cf trials than with average re­

action time per trial.

2) There ls a slight rise in both curves at IIX. 

showing that both groups of subjects were semewhet, though very 

little, disturbed by change in the spatial orientation of the 

negative stimuli.

$) curve for Sub-group II descends rather than 

esaends at VS. The only possible inference for this unexpected
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result la somehow the initial training of Sub-group II on the 

baala of very fine form differences (cf. pages 67-71;.

Tables 24, 25 and 26 (see pages 98, 99-100, and 101) con­

firm the four pointa (see pages 67 end 71-74) shown In Tables 

12, 13 and 14 (see pages 68, 69, and 70) with one notable ex­

ception: change In the relative aire of the stimuli did, cn 

the whole, raise the scores (from 2.31 to 147.55 sec. ) in the 

average reaction time required by both sub-groups in the learn 

ing of each form combination in Series III. One possible 

ex plane t ion for this would be that even though such % change 

did not a* fee t detrimentally the c.lscrimina tien performance of 

either ^roup of subjects, it increased the manipulative dif­

ficulty of the positive stimulus for the smaller infants A 

number cf cases were recorded in which the subjects experiences 

nuch difficulty in grasping and securing the l«rge circle. ), 

there : y increasing the reaction time for the learning of a 

given form combinat ion.

A casual examination of Table 24 showed that the total re­
action time for Sub-group II is .rester : or ? orm 3foc) than
ory orm 4(oo)in Series 1. This seems to conflict with the

number o^ trials for the other three combinations decreased 
in the direct order of presentation; also with the 
on page 94, that total reaction time seemed to be 
correlated with total number of trials, 
thorough check of the individual scores
ack of the dissertation) which compose the data in Table 24 

1222 98) revealed that only two of the subjects in Sub-
«roup II spent more time on Form 3 than Form 4. Apparently 
these two individual deviations have little functional sig­
nificance «a related to their other achievement scores.

point made 
positively 
a more

(see Table 11 at the

Form 4 Apparently
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d) Oral Behavior

Figure 24 ( see page 103) shews that:

1) Individual differences among the members of the 

same group in the amount of oral behavior exhibited during the 

learning of Series I - V are very marked.

2) Group differences, while present, are relatively 

small. This is shown by the small differences in the means 

(37.99-2 for Sub-group I and 45.04*£ for Sub-group II ) and 

medians (32.38-^ for Sub-group I and 43.33-i for Sub-group II) 

of the two groups.

3) About 71% of the subjects of the Regular Experi­

mental Group exhibited, both "regular" oral behavior iBy 

"regular" oral behavior is meant that form of oral behavior in 

which the stimulus block is actually in contact with the sub­

ject’s mouth. ) and "special" oral behavior. (By "special" oral 

behavior is meant that form of concomitant oral behavior in 

which the stimulus block is not in actual contact with the sub­

ject’s mouth.) Close observation of the total behavior pat­

terns of this 71% throughout the entire experimental period 

•uggests that this latter type of oral behavior occurred par­

ticularly in those infants who were more variable, labile, 

plastic and versatile in their activities than their companions 

*c exhibited little or no "special" oral behavior. However, 

the amount of "special" or concomitant oral behavior present 

la a given subject was not correlated, either positively or 

aagatively, with the degree of success in his discrimination



Figure 24 OraI behavior
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performance. The amount of "regular" or "contact" oral he- 

havlor,however, bore an appreciably high positive correlation 

with the degree of success in his discrimina tien task. While 

the exact coefficient of correlation has not been finally com­

puted, it may be estimated es somewhat above .60. This seems 

offhand to confirm the interpretation of "mouthing" [item 

(I7), vclkelt ( 7 ), hev^sz ( 36 ) J as a tactual experience of some 

importance in the development of spatial qualities (see page 

36). In any event, it seems to illustrate the results of en­

hancing motivation through » gustatory reward.

When the individual scores in oral behavior ; "regular** 

"special" ), x see figure 24 on page 1C3} were correlated with 

those in tot»l number of trials (see Moure 1? on page 59 ), a 

negative coefi icier, t of .64 *.094 was obtained. Cne might 

attribute this re then high degree of correlation between the 

two apparently distantly related phenomena in question to tne 

combined result of two important factors discussed above: 

(1) the maintenance or even enhancement of initial motivating 

toward the positive stimulus through additional gusta­

tory reward, ( 2 ) the addition of a second tactual aid in 

perceptual discrimination of contour.

figures 25 and 26 ( see pages ICS and 106 ) show the 

distribution of oral behavior from Series I through V. One 

possible interpretation of these curves, based on the assumed 

use of oral activity as a tactual auxiliary cue in infants' 

form discrimination, and the ability of these infants as
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measured by their scores in the total number of trials, per­

centage of success and reaction time, is as follows:

The relatively high initial incidence of oral behavior 

in Sub-group II Is apparently again related to the greater dlf 

flculty of the initial task; therefore, the total behavior 

pattern was more complex, as evidenced in oral behavior, re- 

ec on time, etc. T^e obvious influence or cower of the 

gustatory reward, plus whatever assistance such oral manipu­

lation adzed to the ease of discrimination, encouraged this 

behavior throughout all of Series 1 .see Table 2? cn nares 

xu-e-ill and . able 2u on pages 1lo-1 lb/. The subjects in bub- 

grcup i, on the other hand, began with a less difficult task 

an« T.e*r initial responses were therefore qualitatively less 

complex or "diffuse," with less incidental mouthing as a meter 

irradiation," and consequently less likelihood of forming a 

ecuthing habit .see Tables 27 and 26).

?rcE series I on to Series 1VX both groups of subjects 

apparently found their tasks to be of medium difficulty (see 

Figures 25 and 26 on pages 105 and li G ). Here the complexity 

of the total behavior pattern, including oral activity, 

dlmlnl shed.

*n Series VS Sub-group I aooarently found the change In 

the functional relationship between the nositive and negative 

atlaull very upsetting, and in this series there is a striking 

increase in the incidence of oral behavior. Sub-grouo II, on 

%** °ther hand, was not so greatly disturbed by the change
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TOI* 87 

ym#JW*r and Percmtag* of Trial* in Oleh Oral Behavior w hhibltw 

H Bah-Orowj* I aM II B—>**tiv*ly *f th* H*gul*r faperl—atal Group 

U th* Learning of Mach For* in Series I - T

PBadMat Bub-Croup Total Present I Absent
Total

I 170 IM 0 " 569
* 6 % 7^.00#aw Tss* 135* V r ' ' 241»^

&4.094y i°ô y V o 65.91#*lesij 174) (6) TWÎ "
II Leo,9*4) tide f (6 ») (79.Ô6#)

II 195 93 94 2 163
46.78-jt 98.95# 2.U# hi.28#

I 515 74 76 n 0 2^^~
Te 10Ô % r o > *5.87#*1 II 196 116 116 2 80

59.18# 100 % 1.72# 43.82#
I 54 54 — ■I»

le - 86,60# ibo > 1.35# 73.40#1 * II 179 ' 152 151 2 127
54,48# 99.34# 13.2 # 45.52#

I 86 86 0 ^32
I. «aw ..iba * 6 >4 II 374 199 199 i 1 Ï75

53.21# F ïoo > ? .50#
I 309 85 0 224

: TT. 27.51# 10Ô ' 0 * 72.49#•*1* II 148 60 60 T* * “W *

I 13

;S3 166 * * 
32 '

1.67-»
0 58.62#

Hla 20.65# 1Ô0 $ 0 % 79,35#..a*
II 99 35 35 ! " ô r *

I 15Ï
59.33-* ' lôà * !

~39 |
0 » 66.67#

n*. 25.83# 100 $ I 6 $ 74.1*#
II 183 eF Jr 3 "z" ' 9è .

46.45# 1 1W * | à * "M.M ~

pereeth**** are obtained by Including 92 doubt 

fiawr** ar* obtained by excluding the result* of caee* y and j 

RM^eealar* oral behavior la meant that fore of oral behavior in a 
gBy block 1* actually in contact with the subject's south, 
^^^^bial^ oral behavior io want that fore of oral behavior in 

block is not la actual contact with the subject's ecu th.

ful trial* 

in Series

hieh th* 

which th*
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T&bl* 27 (ooeV<)

Mit
T

teib-Oroe» Total
Xuaber

Present ] Aboeat
Total Sped el I

I 159 49 49 1 I «....
M %* 100 > 2.044* !

TT 6e * 2 ! 77Xà 42.11-* to.2144 6.5*4* 67.894*
I 11« 51 o 1 ...  66

100 * à * i 56.034*
II 261 112 112 0 1 -Tse* !

44.62e* 100 s 6 * ! 55.38-4 !
I 128 37 37 à r "I™ 91

2B.91-» i 100 5 * ? 7l.W
II W 

5«_ É7<*
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loo < i • —

I 1112__ 79
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* 2 ! 138 j
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Table Vf (cant'd)

■farinent îub-Group Total ftoaent AbsentF**" ■uaber Total kfalar Spécial
I 144 54 54 ô - 90

IHm
37.5 % 100 0 » 62.5 $

II 113 40 40 0 —%r '
36.40-» 100 o % 64.60*

I 133 60 60 0 75
44.44* 100 0 i 56.56*JXI^g

II 804 110 110 0 94
53.12* 100 ; 0 % 46.08*

I 137 52 51 1 85
37.96* 98.06-! 1.92* 62.04*in^ II 166 63 63 0 103
37.95e» 100 1 0 > _____ 62.05*

I 144 48 48 1 96
rv.-i 33.33* 100 > 2.06* ____  66.67*‘'Au

U 116 & 53 0 —
45.69* 100 » 0 » 54.31* '

I 93 24 24 0 69 '
IT. . 25.81* 100 » 0 > 74.19* JA*2 II 89 38 38 0 51 '

42.70* 100 » 0 »
I 178 44 44 0 ----- Ïb4 .. .

XT._ 24.72* 100 > 0 > ___  75.28*
II 107 46 46 1 61

42.99* 100 1 2.17* 57.01* 1
x 62 35 35 0 27_______ !

JIM 56.45* 100 ; o > 43,55*•vWv II 74 25 24 1 ---- *s~™~
I 1& 46 -%- '—d » 58

Ih. 44.23* 100 5 0 » 56.77*
II 158 55 54 1 103

34.81* 98.18* 65. £9*
I 99 49 49 0 50

49.49* 100 i 0 » 5^.5^
II 77 32 32 1 45

41.56* loo , 3.13*
I 154 67 66 1 , 87

_43.51* 98.51* 1.49* 56.49*
II 114 44 44 0 70

38.60* .122____a___ 0 > -----61.40*

H
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Table 27 (eont’d)

■prisent Total
•water

Present I Absent
Total Macular 1 Special |

he
I 322 151 1W I 3 | 171

46.89* 98.68* I 1.99* | 53.11*
II ids 49 « 6* 7 | H ’ '

48,04-» loo > 1 0 $ f 51.96*
I se 29 — *9 0 ! 59

32.95*
II 57 10 1 10 i 0 " 47

17.54* i 100 »! 0 » - 82.46*
I 1 162 75 . 72 ! 4 " ei

1 1 — - . L 96 > ; 5.33* ’ is.70*
U 93 38

Ail. A/jk
1 35 : 0 55

87 41 f- 41 ‘ 0 ' 46
^1 47.13* 100 » 0 » 52.67*r II UZS____ 27 f : 0 49

....- 1 35.53-» L. 1-0 » i 0 % _ 64.47*
I * 140 118 lie ï 3 ■ 13!

4T.39* 100 » I 2.54* &2.6M
II N

iii 47 
42 Mj4

- - 4” ! ... 1 . 64

I t 86 28 to ! 1 IM
32.56-» L 100 », 3.57* ?" 67.44* "

n ------- 14 i« j”:

i I 148 82 M 1 0 I 66
— 30.41* 100 > ! 0 » I 44.59*

11 299 110 109 I 2 * 189

:........ 1 68 28 J 0 î 4Ô "
41.18* 100 » i 0 » 1 58.82*

II pa____ 36 33 I 4 1 38
48.65* 91.67* f 11.11* f 51.35* "
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Table 88 

fy» aoBbr end Percentage of Trials la which urel Benavior was exhibited 

by bub-qroopa a and II bawetlwely

Combined Mogul or and irregular Experimental Groupe

18..^..^br^ln^of^Eaçb^brmJü^^

-^^Fmlmant lub-uroup Total
Sumner

_______________ rreoeat ▲beont
Total Regular**

I
786 178 178 0 607

88.6M 155 * 0 * 77.&2o^
143* 143* " b* r 899*
32.350*7 100 *• .... b 67.65*"

>«} 1«8) Tol ' ' r
20.750*) L10C *) to <) (79.25*)

II 888 104 103 2 lie
46.85-* 99.04* 1.92* 55.15*

J h I 358 84 84 0 874“lo^ < 6 * 76.54*
II 835 185 185 8 no

53.19e* ÏÔd > 1.60 * 46.81*

h I 883 55 55 ---- ?--------c— 168....
84.66e* 100 * 1.88* 75.34*

II 395 178 177 8 817
...... 43.06e* 99.44-* 1.12f* 54.94*rl 

J k I 413 91 91 15 322
wet “W < o * 77.97*

II 583 884 884 1 r 899
48.710* 135 * 35e*

I 319 91 91 0 228
88.53-* IOC * o > 71.47*

II IM 68 68 1 94
39.74e* 100 *

X 175 48 48 0 IBs
84 • ibo * —1 i 76 *

II 108 43 43 0 89
42.16-* ~Î3Ô" 4 0 * 67.84*« 

ri ■ I 161 44 44 0
67.33^ IK 4 ■. 1 i 78.67*

II 819 91 91 0
4l.55e* 155 i _ o * 38 45*

#<We6 within the parentheeee are obtained by including 98 doubtful trials 
89a W •
••^figuras are obtained by axeludlig the résulta of Cases F and J in Series 

oral behavior la meant that form of oral behavior in which the 
gay block la actually in contact with the subject’s mouth.
rTRulal* oral behavior le meant that form of oral behavior in which the 
■ha black is not in actual contact with the subject's mouth.
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Table 28 (cont *d)

Total
Bomber

Present Absent
Total Meular Special

I 165 63 63 1 102
38.1896 100 $ 1.59-6 61.82-6

II 1*3 56 55 2
39.16* 98.21* 3.57* 60.84*

I .. 52 52 o - 69
*2.98-6 loo s o 6 57,02*

II 296 126 125 1 172
*2.28* 99.21-6 .79* 57.72*

I 138 38 38 0 "^ 133 “
27,54-» 100 6 0 6 72.46*

II 196 80 80 1 116
*0.82-6 1Ô0 6 1.25 6 59.18*

I 312 ra 120 2 192
38.46* 100 > 1.67-6 61.54*

II *80 181 179 4 89937,71* •8.90-6 2.21-6 ___ 62.29*
I 162 *3 43 0 ' 119

26.54* loo > 0 6 ^.46*
II 2*7 96 95 " T..... ... 151 "

____________^.87-» 98.96-6 I.OU
I 152 45 45 0 ÏÔ7

29.61-» 100 > 0 > 70.39*
II 1*4 47 46 2 “ 9*

____________ 52.64-6 97.87e» 67.36*
I 1*5 72 7g 0 73 ’

49,66-6 -100 6 0 6 50.34*
II H 126 39 39 0 87

____________ ^hSBe* lôô » 0 * ea-ûsJT
I 80 36 38 -r. « ■ 42

47,5 > 100 » 0 6 52.5 6
I1 89 35 34 2 54

____________ 39.33-6 97.1*96 5.71*
I 12* 57 57 6 6» “

45.97* 100 » o >
II

I

1*0 46 46 1 94
1Ô7

32.86-6
40

1Ô0 »
40

2.17* 
0

67.14*
67

37.38* 1Ô0 6 o 6 62.62*
II 13* 66 66 0 68

_________  4* *5»» 100 »_______ 0 » ___ 50.75-6



Table 28 (sont*4)

priant Sub-uroup Total
Tomber

Preaeot ▲baent
Total âwgular Special

0^1
1 144 54 54 0 và

37.5 S loo > o » 62.5 »
II

152 50 50 ô r Tôt
- 32*89* 100 » 0 % 67.11*

I 135 60 ' 7*
44.44e» 100 » 0 » 55.56*

II 242 129 129 0 113
53 • 100 > 0 > 46.69*

I 137 52 51 1 85
37.96* 98.08^6 1.92* 62.04*

II 176 69 69 Ô 107
39.204» 100 » 0 > 60.80*

I 144 48 48 1 96
33.33* loo > 2.08* 66.6**

II 116 05 53 0 63
45.69* loo » 0 » 54.31*

nw
I 93 24 24 0 69

25.81-» 100 > 0 £ 74.19*
II 88 38 38 0 51

42.70* 10. > 0 » 57.30*

nM 1 172 44 44 0 134
24.72* 100 » O > 71.28*

II 107 46 46 1 61
42.99* 100 > 2.17» 57.01*

I 62 35 35 0 27
56.45* 100 » o » 43. 55-*

h 74 25 24 1 49
33.784» 96 » 4 » 66.22*

i 104 46 46 0 —
44.23* 100 » o » 5^.77*

ii 152 55 54 1 "WT"
34.81* 92.18e» 1.82* 65.19*

i 99 49 4* 0
49.49* iôo » 6 » &.51*

il 77 32 32 1 ■ 4g...
41.56* 100 » 3.13*

i 154 67 66 1 87
43.51* 98.51* 1.49* 56.49*

TT 114 44 44 Ô 70
___________ 38.60-» 100 >1 0 » _.... 61.40*
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Table 28 ;eont *d)

priment lub-Group Total
KuAer

Zreeent Absent
Total Regular Spaniel

I 322 151 149 3 171
46.89e» 98.684 1.994 53.114

II 102 49 *9 0 53*8.0*w> 100 > 0 »
I

88 29 29 0 59
32.95e» 100 » 0 > 67.054

II 57 10 10 0 47
17.5*e> 100 > 0 > 82.464

I 162 75 72 4 87 "46.30-» 96 » 5.334 53.704
II 93 38 38 55

40 . b 6e» 130 » 0 » 59.144
I 87 41 0 *647.13-> l:-c , c , 52. 874
II 76 27 27 0 *9

35.534 100 » 0 » 64.474
i 2*9 118 118 131

47.394 100 % 2.5**> 52.614
II 111 47 47 1 64

42.344 ioo » 2.134 57.664
I 86 28 28 58

32.564 IOC > 3.574 67.444
II 58 14 14 0 *4

24.14-, 100 > 0 »
I 1*8 82 82 0 66

55.414 ioo » 0 » *4.594
II

I

299 1Ï0 109 2 189

68
36.794
28

99.094
28

1.824 
0

63.214
40 —

41,184 100 > 0 * 58.824
II 7* 36 33 * 38

48.654 91.674 11.114 51.354
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and its oral behavior increment was not so marked.

In Series VII where both groups proved easily adjustable 

to the change in the spatial orientation of the positive 

blocks, the incidence of oral behavior markedly decreases.

Tables 27 (see pages 108-111) and 28 (see pages 112-115), 

showing the average number and percentage of trials in which 

oral behavior was exhibited by the sub-groups of the Regular 

and the Combined Experimental Croups respectively in the 

learning of each form in Series I - V, corroborate the state­

ments made on the basis of the statistics presented in Figures 

25 and 26 (see pages 105 and 106 ). Thus, whatever be the 

significance or interpretation of this form of behavior, it 

is a dynamic concomitant clearly related in infancy to the 

difficulty of a given task.

e) Vocalization 

r igure 2^ (see page 11^) shows that:

1) Individual differences among t he members of the 

same group in the amount of vocalization during the learning 

of Series I - V are marked.

2) The group differences are relatively insIgnlf1- 

eant. This is shown by the very small difference between the 

(1) means (37.03for Sub-group I and 40.91+ for Sub-group 

II) and (2) medians (36.40-5 for Sub-group 1 and 37.94*^ for 

Sub-group II) of the respective groups.

3) Among the three types of vocalization observed 

In each subject, expressions of pleasantness are by far the

H
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seat predominant in all the infanta except Caaea K end R. 

Expressions of unpl e a aantne a a are second in order of frequency 

in 56% of the caaea, third in 33% of the cases, and first in 

Cases K and R. Communicative vocalization < Communicative 

vocalization is that type which is apparently more than 

spontaneous vocalire tion, coupled with a general pleasant or 

unpleasant state of the subject. It conveys some soatially 

directed meaning; such as, an attempt to communicate with some­

one or something; or the sounds accompanying a search for the 

block after it has slipped cut of the subject's grasp and dis­

appeared from sight, etc. ) 1 s least frequent in eleven, and 

second in nine of the total eighteen subjects.

When the individual scores in vocalization were ccrre- 

^ated with those in total number of trials, a positive co­

efficient of correlation of .00561. 16 was obtained. This con- 

p^ete lack of correlation between the two types of behavior 

under consideration stands ojt even more vividly if Figures 

and 15 ( see pages 62 and 63) are compared with Figures 28 

and 29 (see pages 119 and 120) respectively. This would seem 

to invalidate the very common use cf the vocalization incre- 

■ent as a reliable behavior criterion indicative of the ease 

or difficulty of a given perceptual pattern or learning task 
[of. Fa Jans (47,48) J - However, that vocalization is Inti- 

aately related to ttie general "dynamic" or affective phases 

of behavior remains unchallenged.

Tables 29 (see pages 122-125) and 30 ( see pages 126-129)
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show that:

1) In Series 1, the percentage of trials in which 

vocalisation occurred in Sub-group I increased steadily from 

Form 1 to 4; expressions of pleasantness and communication In­

creased, while those of unpleasantness decreased from Form 1 

to 4. This 13 true with or without the exclusion of the re- 

auxts from ses r and J in rorm l. These data seem to pre­

sent a very clear picture of the rradual and successful 

adjustment of the subjects to the general experimental situa­

tion as well As to the specific stimulus patterns (cf. Tables 

14 on page 70, 19 on page 84, and 26 on page 101).

The corresponding data from Sub-group I[, on the 

other hand, do not give us such a picture of orderly adaptation 

or adjustment. 41 though there was a general tendency for the 

percentage of trials in which vocalization occurred to in­

crease from the beginning to the end of Series I, no systematic 

increase or decrease could be detected in the relative fre­

quency of expressions of oleasantness, unpleasentness, and 

communication within the total amount.

2) In Series IIM, the percentage of trials in which 

vocalization occurred increased consistently from :orm to 

fore with Sub-group l and decreased in general with Sub-group 

II. Vocalization of pleasantness decreased in Sub-group I

^The terms "increase" and "decrease," used here and in the 
following pages, describe the changes in the size of the 
•cores from form to form in s given series in the order in
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29

Huebor sad PwcOTtm of Trial» in which Vocalization Qewrtd 

in A^-Groura I and II RospectlTsly of the Regular ^xperimntal Group 

in the Learning of lech Tora in Soria» I - V

dMOa within the parentheses era obtained by Including 92 doubtful triai» of

Pgerlaent Bub-Group Total I_______ ' . _ Present AbsentMs— Hueber r T. P. u. C.»

%i

I 739 79 IOS 0 560
24.22*4 44,1:5*4 87.54*4 o 4 75.78-4396» is!__ IP 80» 68 263*
Wt:*-rî «ai-»* 60,15*4’ 0 4* 66.41*^

1831) SHT I166J rar' i62sj
(24.79-4) (50.97*4)

II
Ï95 82 37 42 [ 6 113

42.05*4 45.12*4 51.22-4 I 7.32^4 -57.9^
I ils % 39 38 I 8 a.

25.71*4 48.15-4 46.9!*^! 6.17*4 74.29-4
II Ï96 94 43 49 5 102 '

47.96-4 45.7444 52.13-4 5.32-4 52.04*4
I

203 72 40 27 6 T5T"
- M.47-4 ■&3s-4 37.5 4 8.33*4 64.53*4

II 279 112 64 sl ! i 167
40.1M 57.14*4 45 54-4 6.25 4 59.86-4

I 388 162 riof 42 M à26
41.75*4 66.05-» 25.93-4 I 9.26—4

II 374 146 65 80 J 8 226
39.57*4 43.92-4 54.05*4 5.41-4 60.43-4

Ills
I 309 91 68 r 14 (L i 218

29.45-4 ^4.73-4 15.36*4 &2.09-4 70.55**
II 145 60 44 11 I 7 '

41*38-4 73.33*4 18.33*4 I 1.17^4 58

«1»
I 156 52 42 6 ! 4

^^85-4 80.77-4 il.U-< 1 7.69*4 ^70..
II «9 28 22 4 i 2 el

__________31.444»___ 78.57*4___  14.29-4 i 7.IM 88 ^4
I 151 42 &4 6 !T..“1 "lot

27.8144 80.95*4 14.29-4 I 4.76*4 ^2.19-*
II 183 61 46 12 1 y7: r 122

---- 33.334» 75.41-4 19.67»4 I 6.20-4 88.dt-f

figures are obtained by excluding the rousts of Cases y and J in Serios 
I» *»ra i.

f.tPlMMnt; U. •Unpleasant; C. ^Coanunl satire
loatiwo vocalisation la that type which la apparently more than spontaneous 

■Wli nation, coupled with a general pleasant or unplea eant state of the subject. 
« WCTsy» some spatially directed asaning; such as an attest to ooaeunleete with 
y— something; or the sounds accompagylug a search for toe block after it 
"* slipped out of the aubjecVs grasp and disappeared from eight.

iii
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Table 29 (coat'd)

A 1 toorteent 
leeber

lub-Group Total 
Numbei

_________ Present Absent
T. p. U. €.*•

Ute
X 139 54 4d 13 T " 86

36*85-4 74.574$ 24.07*4 uaM -61:15*4
II 133 "n 17 5 72

46.864$ 67.214$ 27.87-$ 8.20-4 54.14-$

«3.
I 116 42 29 9 6 74 '

L36.21.$ ».0M 21.43-4 14.29-4 63.79*4
II 851 11? 80 32 12 134

46.614$ 66.36.$ 27.354$ Id.26-5 53.39-4

Ilia
I 128 52 34 18 1 76

40.63-4 65.384$ 34.62-$ 1.924$ 59.37*4
II 132 66 46 19 3 66

# * 69.70-$ <8.79-$ 4.58-$

Hu
I 217 67 43 21 3 Ya

30.88^6 _64.18-4 31.344$ 4.48-$ 69.12*4
II 387 139 113 17 11 248

35.92-4 81,294$ 12.23*4 7.91*$ 64.08*$

TT,
I 162 "eT1 46 54 T" " 61

50 S 56.7944 41.98-$ a $
114a

II 198 91 57 28 ? 107
45.96-4 62.64-4 30.77-$ 7.694$ 54.04*$

I 152 65 54 5 6 87
1 Uli, 42.764$ 83.08-4 7.694$ 9.234$ 57.24-4

II 139 58 4 81 r
41.73-4 94.83-4 6.90-$ o 4 56.27*$

I 145 73 54 20 4 r 72

1 50*344$ 73.9744 27.40-4 5.48-$ 49.66.4
II 102 43 39 2 3 59

42.16-^ 90.70-4 4.65*$ 6.98.4 57.84*4
I 80 3* 35 1 2 1 43

1 46.25 4 »4.594$ . 2.70*4 5.41-< 53.75 $
II 72 37 31 3 3 35

51.39-4 83.78*4 8.11-$ 8.11-4 48.61*4
I 124 1 54 45 9 1 0 7Ô " ‘

1 Iata ‘ 63.35.4 83.334$ 16.67-$! 6 4 ' -86.46*$
II 11» ! éô 45 1 1 5 67

42.74.4 90 4 2 <10 <
I io? 24 20 I 1 63

I ! 54 55-4 IS 4M I
II

i« 1 3 TT.... 2 1 4
i 40.57-4 88.37*4 4.65*4 1 9.304$
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Table 24 (pont’d)

itepertaent
Bamber

Total
Kanbej

Pre
T. 1 P.

a «i t
u. 0.

Absent

ma»
i 144 71 1 40

49,31-» I 56.34-»
■ » ' 

40.85-»
4 
5.634»

73
50.694*

ii j 113 57 I 50
50.444» 1 87.72-» f «

 
■4

 J

2
35.09-»

si 
49.56-»

I"*
i

J 135 50 f 35
37.04-» I 70 »

13
T26 " f * M

 

* 62.964*
ii 204 84 1 77

j 41.18-» ] 91.67-»
I 4 
1 4.764»

4
4.7645

120
38.824*

ii
i 137

1 45.26-» i 87.10-»
n 
i 6,4545

5
8.064»

75
54.744*

; H 166 1 60 
36.144*

i 44
I 73.334*

14
23.334*

3
5 5

106
63,86»*

^*1
; I 144 47

32.64-»
1 34 

72.344»
5

10.64-»
8

17.024*
97

! 11 
i------------

116 43
37.Ô7-» 8«

 

s
4
9.304»

1
2.S3-»

; 73

1^*2
: I 93 48

51.616»
30
62.5 »

17
35.42-5

4
8.334» 48,39-5

II 
-----

89 
■ .. .

25 21
*84 *

W 
C
D

2
8 <

64
71.914*

IT*
I 178 88 57

64.0449
25 ] 7
2B.09-» i 7,87-5

89 
50 *

II Tot 50
46.73-5 A 

^3 TT" ! i 
28 » I 10 » S3.MM

HaeS
I ' 62 12

19.35e»
ii
91.6?-»

H 
Q
U 

__
1

. P ! so
0 * A0.&5-&

II 74 sr " 
40 M4»

23
76,67-»

3 Iio » ! “ 5
16.67-»

44
59.46^6

I 104 45 
~4^2^

37
82.236»

8 |
17.78-» I

“T
2.224»

59
56.734*

II 156 70 4hnT- 4 —rvr^ 9 88 ’

ITCe*
I ”55 26

<4 5645
20 
46.924» 15.3845 7.6945

55.70»* 
73 "
73.74-*

II 77 31 sr... r I i— 46

I "154 61
39.614»

4?
*17.%-»

“15—4 ■ 

16,394» f 6 56-5

^T4e* 
93 
60,39-*

II 114 57
50 »

43
75.44-» 1

Is 1 ï 
22.81-» F" 7,02-5

57^.... ..  
"ST *

11
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Ta Wie 29 (oont'd)

toerleeat Mb-urot» Total
Hueber

i*reeent ▲beeot
•eater T. P. V. 0.

I 382 133 66 is 15 189
41.304» 64.664» 26.3X4 "Tl.tM 58.7O-»

II 102 46 42 0 4
44. IS-» 93.334» 0 » 8.89-» 55.884»

▼1»
I 88 39 27 13 2 49

44.32^» 69.834» 33.334» 5.13-» 55.684»
11 ST 2* 8Ô 1 F J r

38.60-» 90.91-» 9.094» 4.55-» 61.404»

%
I 162 66 43 16 11 96

40,744» 6^.154» 24.244» 16.67.»

II
93 42 39 0 7 51

45.164» 92.86-» 0 » 16.67-» 54.84-»

Vta 
i

I 87 45 27 17 1 48
51.724» 60 » 37.78-» 2.224» 48.28-»

II 76 38 27 12 0 38
SÔ » 71.054» 31.56-» 0 » 50 »

Sa
j M lis 89 32 à i'5ô r

47.794» 74.79-» 26.894» 4.204» 52.21-4
11 111 55 46 5 6 56

49.53-» 83.64-» 9.094» 10.91-» 50.454»
I 86 28 21 7 1 ■ Be

32.56-» 75 , 25 » i.574> 67.444»
11 38 37 26 7 5 21

i 63.7*4» 70.274» IS.92-» 13.514» 36.21-»

T|g
I

148 I 30 29 19 2 98
[ 33.784» » » 38 > 4 » 66.28.»

II 299 D.46 w 4 23 183
l I 48.83-» 82.194» 2.74-» 17.124, 51.174»

%
I 68 j w 22 4 3 39

I 42.65-» 75.864» 13.794» 10.344» 57.354»
II 74 i 43 37 4 4 31

. 58.lire 86.05-» 9.304» 41.894»



Table 30

uee

55. asm tes» .
Total
■amber

____________________ Present Absent
T* P. U. c.w

i 785 198 82 118 1 587
Pl“* 41.414* 59.60-* .51-* 74.76-*

34.39-4*
... 59*
38.32-4*

95* 
*• * me

-AlÎr ^*

■1877] KBT *
IHDHi (1) 1®^

(15.66-*) 48 *) (52.89-*) (.444*1 (^4.^%^
ii Ml 84 36 43 6

37.64-4% 45.14-* 51.194* 7.144* 62.164*
i

356 152 42 56 5 256
,18.499* _ 41.18-* 54.904* 4.904* 71.51-4%

ii 
h—____

155 1Ô9 54 3d..... ■ 3...“n
46.36»* 49.544* 49.544* 4.59-* k.68-*

i M3 f7 51 6 146
34.53-4% 51.95-* 41.56-* 7.794* 45.4744%

ii 395 148 71 80 8 246rü'.^ 47.654* 53.694* 5.37-* 62.28-*
' I 413 1W W 54 'T* 2S6

la 42.86-* 6Ï.564* 30.51-4% ' 9.04-* 57.144*14 ! TT 583 202 98 101 i 9 H 381
1 34.65-* 46.514* i 50 * ! 4.46-* 65.364*

: T 319 96 — 69 18 J 11 223 ___ J
“18 30,09e* 71,88-* 18.75 * 11.45-* 69.91-*

U ! 156 62 
39-74*4

44 
70 07^4 '

13 ..  ! 7 94

I j 175 57
Ws»7*> ]
ii !

11.294*
4 118______

«1» 19.oO-* 7.02-* 67.43-*
ii f 102 30 24 ]

an i —p------ >—
x 1 161

—±L1Z±X2_47 -s—H---- | -i - 114
n* 29.194* 72.344* 1 23.404* J 4.26-* 70.81-*II 1 119 7Ô 54 I IT | 5 149

_ 31.96** 77,14$# 1 18.57*ÿ j 7.1**$ 68.04-*

figurée wlthln the parentheeee ere obtained by including 92 doubtful trial»

•** obtained by excluding the reunite of Caeee y end J in Serie» 
i 1.
• ^eieemtj IMlhplmmbt ; C^Coeeeunl ca 11 ▼»
nice tire regell nation 1» that type whicn 1» apparently more than apoa-
• boeelixetion, coupled with a general pleeeant or unpleasant atate of the 
• convey» toot spatially directed waning; such as an attempt to
••2b with someone or something; or the sounds accompanying a search for 

^Meek after it has slipped out of the subject*» grasp and disappeared from
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Taki* 30 iecat *6)

Nwiaaat 
M**r

Sub-Oroap Total 
number

___ ____________ PfMnt Abmt
— ft_________u. c. -

I 166 58 *1 16 1 107
------------------^'15* _70.69-» 27.59-» 1.^ 64.804

II 1*3 61 *1 17 5 82
67.214 27.87-» 8.204 57.34*1

I 121 *2 29 9 6 79
---------------- _ 69.U5-» 21.43^ 14.29-X IS.'sU

II 298 135 92 37 13 163
- *b»ùOO _ 68.15-» 27.41-» 9.63-» 54.?&a

nM
1 136 S3 34 19 T" " 86 '

—-------------- 64.154» 35.85-» 1.89—» <51.SC*e
11 196 102 72 29 3 94 1

n«*

Hu

I 312 8* *3 38 3 228 1
26.92* si.194 45.244 3.57f» 73.064

11

I

*80 160 122 26 14 320 n

162
35.334
81

76.25 »
46

16.25 »
34

8.75 » 
1

66.604 
ai i

---------------------- ™ > ....56.79f» 41.98-» 1.23*» ~ ' SO J
II 2*7 110 65 40 7 137 1

mi.
I

152 66 5* 5 6
55.474
87 J

*2.764 83.084 7.69*# 9.834 57.2*4
II 1** 60

*1.67-»
55
91 67—»

4
A 67 Jf

2 __ 84 ]

> 
!/ 

La
 ; I 145 73 54

wo 0/
20 72 H

50.3*4 73.974 27.404 5.484 49.664
II

I

126 51 45 2 6 75 1
80

*0.484
37 88

 
• I 3.924

1
11.764
2

59.584
*5 I

---------------- 46 # » _ 94.594» 2,70*» 8.<U’ 83.99 3
II

I

89 *6 38 3 s 44 1
H*

!8X 8*.*4
*5

6.674
9

11.114 *9.4441
70 I

...... ........... 43.554 WS.3W 16.6*4 Ô » .....
II

I

II

1*0 59 51 * 5
"107

*2.1*4
**

!88
 

i

6.784
20

8.474 57.8641

IS*
*1.124 
56
*3.284 88

8 
e • y U

 N
H

• 
M

 1 y 2274 m6.8ej

70 J
56.784

H
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II

13

12II

II

97

93

89; h 
------------

! i

—... ■
■ ! I

■•et $ub-Group 
wr_______

II 
t— — "

I 
i—..... ..

II

Total 
Bumbar 
144

Fie. 67.

Te 
50 
as

pÏ58 

^99

60*39<4157*' F
5Ô i

~T8
54.7 

IÏ2

88
55, TG
73___
73,74» 
46

Praaant 
~ ü 

.____ 29

242

î 137

tin

57_____
53,27^

50_____
80,65-41

44_____
W.4M
59 H

nzy 
5

T, 
71_____  
49.31-» 
76_____

35 

94 I 80
38,84e ! 
62 j TT
45,264b . 87.XV» , o 
64 <*' i 18

, _ 36,36e 68,75 » 28
! «7 ; 34 ---- 5

I : 32,644» 72,34e î TÔ
LÜ6 43 ; 38 " " 4 11 I 73

88,374» 9,304» 2,334b 62^93^
48 ....  30^ J 17 4 | 45 ----
51.61e ] 62,5 > 357^2ê * 8,33^ 48,394b
25 il. I 2 ! 2 ---- 64-----

__________ 28,09e ' 84 > ! 8"' »| 8 f 
t 8» j 5? “ ' 25 "f 7 1 89

_  : 50 > Î 64,044» ; 26.09e ' 7,67e 50 
107 ~ 50 34 14 !” 5 ,

r-m ; % 1

^4 ! g-** ; i Lo—d
f ! 40.544» ; 76,67e ! 10 »

37 * a

2_____  
7.694»

3.23e 
4
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reble 60 (eont ‘d)

j^erteent Bub-oroup
------------------

Total
Number Present Absent

T. P. Ü. C.

%»
I 322 133 86 35 15 189

41.304* 64.664* 26.32-* 11.284 58,70-*
IX 102 45 42 0 4 57

44.12-* 93.334* o * 8.89-* 55.884*

fie
I 88 39 27 13 2 49

44.38* 69.234* 33.334* 5.13-* 55.684*
IT 57 22 2Ô 2 1 " is

38.60-» 90.91"* 9.094* 4.55-* 61.4O4*

h»
i I 162 66 43 16 11 96

40.744* 65.154* 24.244* 16.6^-* 59.26-*
! ii 93 42 39 0 7 51

.. — 45.164* 92.86-* 0 * 16.67-* 54.84-*

%
1 I 
l---------------—

87 45 27 17 f He
51.724» 60 » 37.78-* 2.224* ! 48.28-*

II 76 38 27 12 0 38
50 > i 71.054* 31.56-* 0 * ! 50 *

%
I 2*9 L19 89 32 5 130

47.794* 74.79-* 26.894* 4.204* 52.21-*
11 111 55 46 ! 5 6 56

49.55-* 83.64-* ! 9.09*. 10.91-1. 50.45e*

Igg
! 1 86 28 2i ; 7 1 58

32.56-* 75 * 25 > 3 = 67.444*
11 58 37 26 7______ 5 21 '

70.274* 18.92-* 13.514* 36.21-*
I 1*8 50 29 19 2 98______

He 33.784* 58 * 38 * 4___ y 66.22-*
II 299 L46 

4» ,
120 

04 1n^| 4 25 153

I 68 29 22 4 s 39
42.65-* 75.864* 13.794* 10.344* 57.354*

II 7* 43 37 4 4 31
__________|■■58.11■» 86.05-» 9.30*» 9.304* 41.894»
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•nd Increased in Sub-group II. The relative percentage of 

expressions of unpleasantness, on the other hand, increased 

consistently in Sub-group I and decreased in Sub-group II. 

Communicative vocalisation fell abruptly (from 7.69+3 to 

1'85+0 from Form 1 to 2 with Sub-group 1, and remained rela­

tively constant from then on; It fluctuated with Sub-group 

*1. This part of the data presents a perfect picture of two 

sets of diametrically opposite results from the two sub-groups 

of the Regular and the Combined Experimental Groups. On the 

surface, this seems to Indicate, again, some specific relation 

of vocal concomitant to the nature and sequence of the experi­

mental task, especially evident at the beginning of learning.

3) However, in the rest of the Series (IIS, ms, 

IVX, vs and VM) the statistics show little or no 

systematic and meaningful change in the relative frequency 

of these three types of vocalization and no appreciable and 

consistent correlation between vocalization and total number 

of trials, percentage of success, reaction time or even oral 

behavior. These data would therefore seem to signify that 

incidence and tyoe of vocalization were more indicative of 

the amount of interest in and the state of adjustment to the 

different aspects of the general exoerlmental situation than
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of the degree of success which the subjects attained, or the 

amount of difficulty which they encountered, in any specific 

discrimination "Aufgabe" beyond parts of the first two 

series.

4) Nevertheless, special reference must be made 

here to the first form combination of Series V (cross-circle 

for Sub-group I and oval-circle for Sub-group II). In this, 

during tne first one or two experimental sittings, there was 

always an Increase in -he total amount of vocalisation 

present, as well as a proportionate increase in expressions 

c* unpleasant and particularly cf c2x7 uniestive types: and 

a correspond leg decrease in tnose of the pleasant tvoe. This 

would seem to suggest once more some specific relation of 

vocalization to the net ire cf tne experimental task.

f i Affective lonecmitant

figure 50 xsee cage 132) and fable 31 ,see page 133; 

snow that:

1' Among the i ive different aspects :f affective 

concomitant observed in tne Regular Experimental Irouo 

tnroughc ut Series I - V, pleasantness is by far the most ore- 

dominant (mean, 39.56-< ; . Neutral concomitant Is second 

in order of frequency (mean, 10.79+t). Unpleasantness 

«ones third with a mean of 10,10-5. Very pleasant concern!- 

tant is fourtn with a mean of 9.65-?, while very unpleasant 

concomitant is the least frequent of all t mean, 1.02-?).

2) Considering these five aspects cf affective

II



CADt

a



Affective. Concomitant
/' rj; XjJc'J) j/ // Ll/L/L

i'ùkù

U5t

CAX

CAbE

0 (
(

i 
Oi 
0

0)

i
I*
K 
n 
0)

r 
4 

^üAbt

CAbE 
! I

c n
I.

v
"i

( CAbl

Vl 'y ‘' 
&(7S(7f7f
A/fi/Aru/

13

h . H H

CAb(. ' t

<) i À *
—LukuL

CA5£ ।

A

t !U : 
:. . t„ 
AUUkkU .JüiÀ^

J K

A>
t



133

Table 31
Parce%ta^e of Trials in ezi?- different j«;eets of 

Affective Conocz.lt ant Were Observed in &acn Sus-Gro up of the 
Zzperi^ntal Groups in tne Learning of Series I - ▼

Aap-.ct» Score» Sub —Group I Sub-Group 11 Cost ined
very 

Pleasant

Total at . 6c > or.02 > 173.66 $Mean _ 3.5'* 11.3 ■*> I 9.65^4
hank Order

Pl ea sa nt
Lotal seg.se > 722.40 > I" 1611.96 >
Mean 86.96*> [ 90.30 > 99.56-51
Rank Order (1? """"(i) ;

" " i
Neutral

^Totel 96.21 > 96.0? > 194.26 > |
Mean 9.62*9» 12.26-9, •“1Ô.7»4 ■
Rank Order (2) " Te)... 1 ------ !

Ohpleasent
Total ios.de > r 75.40 > 161.76 > ;
Mean ic-.se-> 9.lr-9 ---
Bank Order (2) (4} (3)

very -.99 > 6.c3 > 16.32 >
. * Bean__________ 1.00-9» 1.04*> 1.02—>

IMpleeeant m<z.k Order 15) (5) r^r 1

Conocz.lt
ios.de
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concomitant from the point of view of individual differences, 

pleasantness again heads the list with a range of 97.43*^ 

to 70.03+3. The others, listed in order of diminishing 

range, are unpleasantness (27.94-3 to .67+3), neutral con­

comitant (24.03+3 to 2.34+3), very pleasant concomitant 

(20.72+3 to 2.16 + 3), end very unpleasant 'oncosttent •3.4^+/ 

to 03).

3) Viewing the sane aspects of affective conceal 

tant from the standpoint of grouo differences, It is sig­

nificant tnat pleasantness is the most frequent, and that 

very unpleasant is tne least frequent for both of the sub­

groups . Unpleasantness comes second in order of decreasing 

frequency for Sub-group I and fourth for Sub-^rour II. 

keutral concomitant is third for Sub-grouo I and second for 

Suo-grouo II, while very oleasant concomitant is fourth for 

Sub-group 1 and third for Sub-group h.

From the above results the following general­

isations have been reached :

1) In spite of a strictly experimental situation 

and the rigid isolation of the subject during all trials. 

pleasantness was tne most predominant affective concomitant 

for every subject in the Regular Experimental Grouo.

2) Both of the extreme aspects of affective con- 

oomltant, very pleasant and very unpleasant, were infrequent 

in all the Regular Experimental Cases and showed the least 

amount of individual variation.
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3) On the whole, Sub-group II seemed to enjoy the 

experiment more than Sub-group I (see Table 31 on page 133). 

The first and third points stand out particularly 

clearly in Figures 31 ( see page 136) and 32 ( see page 137), 

which means that these points «poly not only to the Regular 

Cases in the Experimental Group, but to the irregular ones 

*® total number of experimental weeks,

which one might expect to correlate with boredom, or Incom­

plete adaptation, etc., apoarently have little relation to 

affective response.

Tables 32 (see cages 136-141) 6nd a3 ; aee 140-145;

show that:

1) In Series . there ess a const stent Increase In 

the nleaeent aspects cr affective ocnwxtt.nt arc a oro- 

portlonate decrease in the unpleasant aspects from -crr l to 

4 fOr ^-erour 1. "hi, 1, true .if: or without the exclu­

sion of toe results fror cases ? and 6 !- n-e entire

det. present a very clear clôture of tre rrndual and .„=- 

e.ssf il adjustment of Sub-group I to the experimental slt„- 

tlon in general and the stimulus pattern» In particular 

(cf. e) 1) on page 121).

The corresponding data from Sub-group 21, on the other 

hand, do not present such a picture of orderly adaptation.

aspects of effective concomitant tended to 

Sîsreaae, slightly but consistently, from Form 4 to 1, while 

the unpleasant aspects fluctuated from form to form with no
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Table St

Average Wn^er and remontage of Triale in which 

—Aspects of Affective eon so ad tant were Observed

In the learning of fcch fora in Series i - T

U

396

831
195

196 15

27»

151
183

e___  
2.r7
6___
1.55

13

87.59 
144
92.90
76 
85.394 

146
96.69. 

172
93.99.

128
92.09. 

186

2 
o
0

4.49
6
2.97.

12
6.56.

9/__
1.08
10
5.1
3__

__ .9
15

0 
£ 
0 
?

41___
13.02
36___
18.3?
27___
Vs *2 fL

8
1

9.3 ; 
17 
12.71

7.91
26___

19.55

Buxber 
739

11
5.42

23
8.24 

27
6.96 

37
9.89 

20
6.47. 

18
12.41. 
11
7.10.

13___  
14.61.

6____
3.W7, 
9

101 
13.67 
79* 
Ï9.95 

101/ 
112.15, 
35

7.91 
9 
6.77

15___  
10.34

6

46
6.22 

14*
3.54 

(68)
18.16 
28 
Ï4. 36­
20

6 3»
12
6.12.

23 
11.33, 
41 
14.73.
21
5.41, 

56 
14.97, 
2?
8.74­

15 
10.344 
20 
12.90*

8 
8.99-»

15____
9.93*

19____  
io.^*

665
89.99 

324*
81.82 

(755)
(90.85.
171
87.69i 

288
91.43.

174
88.7»

180
88.67. 

251
89.964

353
90.98­

327
8?.43<

286
92.56^

a
3.11 

22*
5.56 

25/ 
(3.01. 
16
8,a. 

ii
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Table 32 (coat *d)

Xpert »ent 
dumber

rotai 
number

V. P. e. U. V. 0.

«3.
I 116 11 103 7 9 0

9.48* 68.794» 6.034» 7.76-» 0 »
Al 251 36 207 33 35 3

62.47e> 13.15-» 13.944» 1.20.»

Il3e
I 128 7 109 14 17 25.47^4 85.16^» 10.94-» 13.284» 1.56*»
11 132 16 114 24 19 2

12.124* 66.364» 18.184» 14.324» 1.52-»

«4.
I 217 16 198 18 18 3

91.2*4» 8.294» 8.294» 1.384»
II 387 *4 3*0 29 17 3

11.37-> 87.66-» 74.24.» 4.3^4» .78-»

«4.
T 162 11 132 24 5

6.794* 81.464» 14.814» Î9.Î4-» 8.09 A
II 198 25 170 32 28 212.63-» $C

L• lO 16.164» 14.144» 1.014»

HIia
I 152 17 13* 10 5 I""

88.15^» 6.58-» 3.29-» "5".. *
II

439------ 13 126 6 9 0
9.35*» 90.65-4 4/.17-» 64.75e» 0 »

mI.
I

1*5 26 118 24 20 0
17.33*» 81.36-» 16.554» 13.794» 1 *

II 102 6 96 17 3 T"F 5.864» 94.12-» 16.67-» 2.944» 1"" »

m2a
I 60 12 68 5 1 0

15 » 85 » 6.25 » 1.25 »
II

72 12 60 6 T r "TT" "
16.67^» 63.334» 8.334» 4.17-» 0 »

II12a
I 124 23 id 14 Ô

18.55-» 81.454» 11.294» 6.064» 1 *
II 117 17 100 15 1 T™ r .

14.53^» 65.474» 12.824» 0 »
I 107 11 96 24 20 0

10.28e» 69.72-» 22.43^ 18.694» d *
II 106 12 95 24 F “ 1™ r -

__________H.89.6*4* 22.64*4 16.8»^ 6 < .

«8.
I AH 22 121 21 29 0 "

15.26-» 84.03^1 14.564* 2O.Î4-» 0 »
II i .M3 16 96 17 15 1

----------------  ----------- A4, le-» 84.9W 19.044* 8.8B-» .88^4

a
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Table M (oont’d)

■Vert mat 
Buaber

IHde

HI 4.

Bub-Gro up

I

II

I

! 11

fTotal I y. P,
1 Koeber|

135 1 11 "
_ 1 8.15^»

204 I 27

' 125 —
' 92.594»

178

1 w.

" 7.41-»
16

' 13
' 9.63-6~

C U,

■ ~ 0
" 0 ■

_________Li?< 24 ■d 
137_ I 26

__ 1 18.68-4
166 | 19

1 11.45-4

87.254» 
Ï09

' 79.56e»"
147

7,844»
24______

' 17.52-»"
S3

2,45e»
4_______
2.92-*"

17

ÿ *

ITdel
: I
| «

"Ï44 | 7

lie fn
I 9.48*6

-1#'^
95.14-4"

105

16
'""il. lie» 

9

-- ^«844» 
5

""3.474»
‘ 6

■±d

0 »

^Ae*

^A.

I
93 1 14 ’

' lift. 05e*"
4e -15^-

1û -«
II

I

»9 i r
14.494»

178 F Ï6
95.Si-» 7.87-6 

“4
2.25-6

21
ï 1

II 107 | g r 99______
I

II

I

___ 1 8.414» 
62 Is

1 8,06*»
74 Is

I 6.76-» 
104 1 15

I 14.4»—.

92.52e»
57______  
91.94-»"
69

~ 93.244»"

15.89-»
2 
3.23-»
7
9 46-»
7

13.084»
1_______

_ 1.614»""
3
4.05e» "

.934»

0 »

2

K
I^bm

k -

II
I

138 1 14 15 '
— ^*73e»

1 8.86e»
99 F 8

91,77e* 
90

- 90.91-4“

l 
i

•0^1

1N M b * 
2

II

X 

n :

i :

u I

77 6 " 71 — —b" .. 2.02e» 
02 ! 7.79e»

154 116 ’
92,21-»

137
2. 6O-»

14 • O —3 g 
1

Tld 1 le" 
1&.79-» "

1 8. Me» 1
T02 I 22 I
_ I 21.S7-» |

88.96e» "
96_______‘
84.21e» "

91.304»"

9,09e»
"1Ô '

8.77e» |

15.63-6 "
3 “
2.944» !

5.84e*

~ 9.94-» '

_  8 «Ml 
2

~ 8* ” 
__ X »

7 0 »



Table 32 (coat'd)

«périment
Member

iub«Group % tel 
Number

T. P. ?. N. U. ▼. u.

T
88 12 74 27 10 4A 13.64-16 84.09416 30.686$ 11.366$ 4.55-$

II ST 5 51 12 2 0
8.776$ 88.476$ 21.0^6$ 3.51-$ o"___<

I 162 11 133 13 Ï6 0Î? 8.796$ 94.446$ 8.024$ 9.88-$ I 0____$'2s II 93 11 82 3 Ô ' à
11.83-$ 88.176$ 3.23-$ “V < o $

I 87 8 77 17 " 11 i~6------
9.20-$ 88.51-$ 19.544$ 12.646$ 6.90-$

II 76 __ L_h Ï6 'TF^ 0
7.896$ 92.11-$ 21.056$ ' 15.79-$!T $I 1 269 1 213 28 ' 30 I 2

T., --- r14.86-$■ 85.544$ 10.446$ 12.06-$Of II 1 111 । 18 t 96 8 "3 r
III............ « 13.51616 86.49-$ 7.21-$ 1 4.504$' o"... $*

I r 86 ' 5 ; 79 j 13 -4—J[T____

: II 1---- 55— t
—j- • 52

1
1 5 '

6.W8-»!
0

1 _..... là.344< 89.66-$ • 8.624$ 12.07-$, 0 1 n
I Mse_ r io 1 6 19 0

w _ -■ I.., 1 6.76-$ ^W.244^ 4.054$ ' 12.84-$; 0 $
11 i 299 1 44 '

1 14.72^6 ex no X
i 28
I a id -x- 6 ! 0

H—
1 68 j__ 11

I V e
4 4 I

0 
0T 16.18-$ j 8S.M4)T i 5.884$ ' 5.884$ 0

II 74 1 16 !
I 21.626$ 1

58
78.38-4

T "*■ 5.41-$| 0 
0 J-
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Different Aepeete of Affeeties Concomitant en Observed

P
Number Number

in Sub-Groupe I and II RaepectiTely 

of the Combined Regular and Irregular Experimental Group, 

in the T earning of Eaca ?or in Sariae I - t

Mie 33

13

33?

222II
358

235II
223

395
II

413 21

583
II 16.12319 20 6I

156 18II
ITS 60

2102 8II
3

I
219II

93.3
143II

0

figurée ere obtained by excluding tie reeults of Ceeee F end J in Sorloe
by Including 92 doubtful triale of

(12.88c») 
36

5.824» 87.34*4
27 369

2.51
15

“*.39
213

17.4
3

1779
2

10.31 13.
57 65

95
oeaant; K.=Neutral; 

within the parentheses are obtai

0
0

57
15.9

46
5

89.19

15 207
4.57

79
13.55
27

48

09
2.93

4.39-4
18
11.5

6

28
12.61
26
7.26

12
o.ll

15

83
13

16

3
3.63

15
6.38

11

! 10.2

i.57-% 
0
3

4.93 88.79
3*5

19
3.2

12
6.8

9
57^2

13
575
3

3Ü

u.

198

(25)

7.21-4
198

6.33-%

8.92*>i 89

155
9e32«Z

11.62e»
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Table 33 (conVd)

mperiaenl
—whir

Sub-Group Total
Number

V. P. 1 P. h. u. I V. V.

«3.
I in 11 1 108 7 9 TO '

-------------- L__ w.w* 1 W.2U 1 A n
II 298 40 j 250 38 L 39 4

------- U.424>i K5.BW 13.09.4 ! 13.42*1"

«3.
I 138 7 1 119 16 18 ! 2

. 5.07e» ! 86.23*# 11.59*4 13.04*4 1.45-4
II 196 r 21 ! 172 36 28 4 *"1

I 312 L- 15 295 21 35 7—3------
—- --------------- 4.10-4 i wa.eie» T 6.73e» ; 11.2&4 1 96el

i II 480 I 45 I 432 j 49 I ga ' a
1____ 9*3»4 ; 90____ * 1 1Ô.21-» ’ 5.42-> ’ .«Ml| 1 1 162 1 11 ,132 1 24 31 ' 5H1 L------------ -------*'^4$ i Bl.4M 14.81^ ' 10-la^ 3.0»-<

L-E- 8<7 ( 2B I 216 " ' 37 ' "ëÔ..  1 g-----
■- 1 11.34^ ; 87.45»$ , 14.98-* . 16.19*4 .Al^a !

- ! T 152 17 i 134 [ 10 5 ' 0 1
1 "II. h"-- i 8 • Î » j • 8 0 ♦

II _144 i 13 131 f "1 9 " • b"""^
■ 9O.97^a : 4.864# ■ 6.25 > ■ 0 4

”11.
I i« ' M ns t. ! -a—a—r—=4

—----------- __.17.9M; 61.3B-» 16.55*» ' 13.79*4 ' O 4 1
II 1^5 16 ; 120 28 y. ......... Î 0-------- ----

_________ L 4.7M ; K 24-% 22.22*4 2.38*4 0 41

,n..
I 80 [ 12 i 68 5 ■ 1 r ■ v r 1

— - 1 15 »! 85 » 6.25 4 1.25 40 f
II 89 ; 12 ' 77 7 ...... —24

1 10.48*» , 86.52-» 7.87-» 3.37*4 Ô 4

”1*.
I ^24------ 7 23 j 101 14 io 0 !

-------- . 18.00-» 1 81.4M 11.29*4 8.06*4 ~~o ' 4
11 140 18 ■ 123 25 4 —5—n

12.86-$ » 87.86.» 17.86.4 2.86^4 "b" r

Il's.

Uis.

I 107 11 ! 96 24 1 20 0______ j
10.28*41 89*72-4 22.43-» 18.69*» 0 » *

11

I

134 16 [ 117 î® r '"T"" 0 !
144

13.43*4 ' 87.31*4
22 | 121

20.90-» I
21 |

1.49*4
29 0 0 *

-- 15.28-*! 84.UM U.JMI «6-^TI------ ="!
II 152 18 | 132 . 34 | 14 1 ।11.84*41 66.84*4 22.37-4 i 9.2Ï*»

Hl
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Table SS (coat'd)

Xpert meat »ub-Group Total T V. P. p. N. U. V. u.
Wawber Number

T 135 !
- -i 11 125 10 13X i 8.15-» 92.594» 7.41-# 9.63-# 0 #mo II 242 !
-4— 29 215 25 13 Ï

11.98*» 88.84*# 10.334» 5.374# .414#
I 137 1 26 l 9 24 4 ""6" "I

 

»
 

s
 

k- 
. 79.560 17.52-» 2.92-# 0 »

' 11 176 ! 19 r156 35 20 1
I 10.8O-* 88.64-» 19.89-# 11.364#

I 144 1, 137 16 5 0
^▲al 1 4.8644 95.14-# 11.114^ 3.474F 0 *

II 116 1 105 9 6 0
9.48*4 9O.52-» [ 7.76-# 5.174# 0 #

I 93 !—i— 14 78 18 17 0
^1.2 ; lt.0t4> 83.874» 19.354# 18.28-# “0... <

II
99 !u— 4 85 - 7 2

________________ 2.25-#
I 17& _L 16 159 14 j 21 5

TT. „ 8.99-4 39.33-J» 7.87 —» ; 11.80—» 2.81-5»* ÀX II 107 9 99 I?™- ■ ; 1
: 8.414» 92.52*» it. 8v I 13.08*» .934#

I 6P A ■ ____5 J 57 2 1I —i— 8.CX» 1 9 1. » •» —» 1-614#”Be3 II «9 r~ 0
..... 1 6.75-5» 93.24» 9.46-# J 4.054»

I IX : It J 68 7 . 7 s
IV* i 14.424» 1 84.62-# 6.734# 6.754# 1.924#

II 158 14 I 145 “is ' 4 0
: 8.86*47 91.774# 9.494#1 2.534# »"0 w '

I 99 8 I 90 4 1 2
- - 8-06* I 90.91-» 4.044# 2.02-» 2.024#Ce4

II 77 —haH 71 Q p pl * —1_____ I 0 c

I 154 16 ' I 137 14 j
___2____ Ï 

9 1
IC.39-4 I 88.964# . 9-0*4# 5.844# 6&4• *«■

II 114 18 I 96 
AA P 1 4—,

IC | 13 2

I 322 .26 294
so6-77*!

32
1.75»#
6

9.07*» I 91.304# 15. 53-# I 9.94-» I.864#wle
II 102 22 f

B1.S7-» !
8Ô ■
78.434# I

y.. |
__ %* *4+# 1 —*___ i

•y lr—
15____ t_

It
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Table 33 (cent*4)

_ Bamber
pub-Group I Total

1 «amber
V. P. P. K. u. V. U. I

Vl.
I

II 1 57 o 
m

 te
 

6 I ' ~ 74 ~
' 84.09e»
_ - 51

"^0.6## 
12

' ""11,364»'
2 j

“ 4 "1
' 4.55-» 1

I T162
8,77$*

11
89.47e» 

' 153
~ 21.05*»'

13
: ~~ 3.51-»]
' 16 I ~"'o ' j▼1»

II I 93
6.?9»411 94 444» 

82
8.024»
3______

9.86-» J
"" 0 7

"3 "T]

[ 87
Z_ 11.82—> ~ 88.174»" 3,23»"I 8 77 17 " 11 "r^Tr***!V&B ~ 9.20-» "'88.31-8" 19 « 54e< 0 1

II t 76 6 70 ~ " ’ 16 "" 6,90-4 !
0 '1

▼3»
I F Z49

7.894»
37
14.86-»

"98.11-»
213_______

" 85.64*»"

21.05e»
26

15.79-»)
30 r 2' 5 j

II riu 15 96 6 9 j

%-
I

II |

86

58

13.5i»y
5

6

66.49-»
79 
91.864»""

_ 58

7.21-*"
13 "

"T5.I2-»" 
5

r 4.50»»}
6 ;
6.9 W!
7 1» I

Tw
* 1

II I

148

899 '

__  10.34»4 1
10______ "
6.76y

44______ ‘

~ 89.66-4 ' 
138______  
93.844»"

8,624»"
6

~ 4.054»
28

~Ï2.07-»
19

6

"T _ | 

"n r i

f ■ b 68 '
14.7gZ»"

10.18—>" ~

84.62-» ‘
67 "
83, Rp*» '

ÏÏI»!* A
 t»

2.01-»
4 ■p ]

il L 74 io' " 56 “ _ 6 » j
81.6848"" 78.36-4 " 9.46-» f~ 5.41-»
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•yetern or oongrulty ( cf. e) 1) on page 121).

2) In Series UN the relative proportion of the 

pleasant aspects of affective concomitant tended to increase 

from Form 1 to 2 in Sub-group 1, and to decrease steadily 

from then on. In Sub-group II it tended to decrease steadily 

from Form 4 to 2 and to increase from then on. The relative 

proportion of unpleasant aspects of affective concomitant in­

creased consistently with Sub-groun I and decreased1 In like 

manner with Sub-group II. As in the case of vocalisation 

this oart of the data (Series ILM) gives » Picture of two 

sets of opoosite results from the two sub-groups of the Regu­

lar and Irregular Experimental Groups (cf. e) 2) on cages 121 

and 130) which a ooears to be somehow correlated with the 

order of tasks.

3) The rest of the series (IIS, .IIS, HIM, IVS, 

IVM, VS and VM) shows little or no systematic an: meaningful 

distribution of the five aspects of affective concomitant 

and no significant and consistent correlation between af­

fective concomitant and total number of trials, oercentage 

of success, reaction time or oral behavior. However, af­

fective concomitant is obviously related to vocalization. 

This is to be expected since vocalization Is one of the 

primary indices of the affective state of the subject. 

Because of this high correlation between the two sets of

ee footnote on pages 121 and 130.
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results In question, the same generalization reached In the 

ease of vocalization is applicable here; namely, it would 

seem that the percentages of trials in which the five dif­

ferent aspects of affective concomitant were oresent were 

more indicative of the amount of interest in and the state 

of adjustment to the different aspects of the general experi­

mental situation than of the degree of success which the sub­

jects attained or the amount of difficulty which they en­

countered in any soeclflc discrimination "Aufgabe" beyond 

parts of tne first two series of. e) 3) on pages 130-131).

4) Nevertheless, the same exceptional instance, 

found in vocalization, occurs here in the first form com­

bination of Series V, when for the first time the positive 

was abruptly made negative. There was a decided increase 

in unpleasant and very unoleesant effective concomitants 

and a proportionate decrease in pleasant a nd very oleasant 

effective concomitants. However, this state of disturbance 

lasted only through the first few trials.

Leaving aside these few exceptions ana considering the 

entire data en affective consoaltant —including vocal! za tlon-- 

it would seem that both affective concomitant and vocalization, 

although so widely used, [vlrGottschaldt (44), sejans 

(47,48), etc.] are really somewhat unreliable objective crl- 

terla for the apparent difficulty of a given task and the 

•object’s success in it. The other obvious interpretation 

is that all the numerous discrimination problems in the present
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experiment, with the above exceptions, were easily within the 

adaptive capacity of the primitive age levels studied.

2• Analysis on the Basis of Development

Analysis of the results of Series I - V on the basis of 

development reveals certain interesting facts not brought 

out by analysis on the basis of achievement. These facts 

will be discussed under their respective headings.

8) Total Number of Form Combinations (See Table 34 

on page 149 and Figures 33 and 34 on pages 150 

and 151.)

In spite of obvious individual differences In the total 

number of form combinations learned per experimental period 

during any given age level, tnere are certain general trends 

comr on to the subjects of the Hegular a nd irregular Experi­

mental Groups. I'hese trends are as follows :

1) A general tendency In all groups for the number 

of form combinations learned oer experimental period to in­

crease steadily from the seventh to the eleventh or twelfth 

month. After this there was a definite plateau or even

^Thls part of the analysis covers seven age levels--from the 
seventh to the thirteenth month of life. All the subjects 
in both the Regular and the Combined Experimental Groups com­
pleted the entire Series I - V experiment during or before 
the thirteenth month except Case À of Sub-group I who com­
pleted the experiment at the fifteenth month. Since she was 

only one who did this, the analysis does not go beyond 
the thirteenth month. In the presentation of the data, how­
ever, for the sake of completeness, Case A'a data are in­
cluded in full.
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Table 34

Areraga Number of Form Combination# Learned per experimental period

nt Bach Age Level by Throe Typical C$#ea from Been of the Sub-Group» 

of the Regular Experimental Group in the Learning of Serie# I - y

■nth Subgroup I ________________ Sub-Group II
Case number Av. No. of 

form Comb.
Case Number Av. No. of

Toro Comb.
?

J C
K L ****
R P 0

e
J .40 C * «B * *
K .yi- L .444H • 99 — p 1.00

i
J 1.00 c 0
K 1.06* L 1.09e 'R 2.00 P 1.334

10
J l.oy* C .33eK 1.114 L 1.10R 1.80 p e OV

u
J 2.00 c 1.82-
K —— L 2.00________________R 3.00 y 2,6^-

u
J - ""'à 1.55-
1 L
R_________ w — * — P

»
J ■ • • * u ---Uôô --- -

r K L
R P
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T'"' " p—ly - to tn. oombi...

. ..t or rn.tur.tion .nd l.-rnlng, .nd th. d.olm., to th. 

1O“ °f lntere = t ln b.d now t.=OB. too ...pi.

2) From the seventh to th. eleventh month fub-

grouo I surpassed Sub-group

?er experimental period, e„.Dt for on. 

eeotlcn (.07 form) ,t the ______

in form combinations learned

■onth level, performance le reversed
®vel. At tne eleventh

celling Sub-grouo 1.
frouo now ex-

8 ï8 1

order of presentstion, i.e.,
related to

srlmlnatlon task.
of dla-

b)

and Figures 35 and 36
on page 153

tendencies
54 and lr

wltnln
Individual

?teady group
erences.

perlea from the seventh to the eleventh 

rolled by , definite rlst.au or even

experimental

on—ere found nere
en

and probabl the sane The
Sub-grouos I

la not duplicated here.
however

▲ e

°J U.. 7able 36 on p.g. 15g

.nd Figures 37 and 36 on pages 157 and 15d-j

1) Individual differences ar. .g.m Present;

"* not «° ""ked .. in (1) total number of 
for- combinations learned, or (2) total number of tri.’,

rlst.au
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Table S3

Murage Number of Trials Carried Out per Experiments! Period et Esch Age Level 

by Throe Typical Caw from Each of the Sub-Groups

of the Regular Experimental Group in the Loa mA ng of Series I - V

■nth Sub-OrcHIP I Sub-Group II
Case Number Average Number 

of Trials
Case Number Average Number 

of Trials

T
J C
K 7.4G L
H P ................ 4.0C __ _ ]

8
J 18,70 C — * ;

K 15.270 L ■ 19.67- I
B 10.76- P 18.584

J 19.454 C 13.334
» |________ 5_________ 16.67- L 23.094

: 1 R 16.17- P 18.06-

i
10

J 17.274 C 19.834
K 17.56- L 20.40
R 16.4G P 16.034

u
J 19.75 C 17.55-
K L 20.00
R 25.50 P ] 25.00

J

12
J ooee C 1 25.^64
K L
R P

13
J C «,834
K
R

U A
i



t 
♦ 
I

< i I

!i t



155

t 
I

♦ 

f

U 11
%



156

RT

Table 56

Psreentage of Success Obtained at Bech Age Level by Taree Typical cases

froa Bach of the Sub-Groups of the Regular Bxperlaental Group

in the Learning of Series I - V

Nontc Sub-r roup I Sub-Group il
Case Bumber Percentage 

of success
case Number Percentage 

of SuccessJ C '
7 K 66.49-» L

X P 62.5 » ——
J 46.664» Cs K 68.454» L 55.3"-»J R 79.364^ ? ________ 63.68-»

----------- L__ 64.49-» C 40 »
! 9 K 64.29-» _________ 67.324»
f— r r 67.63-» P 61.06-»

62.11-» C 49.58-»10 ----------- E-------- 63.294» ' __L 66.63-»
_______ 71.954» r P 46.94-»

—
1 J _ 74.664» C 47,67^s ---- *

11 K L 77.5 »
— 11^

X 76.434» P 80 »

J C 69.89e»It K L
X P
J C ________59.49-»13 K L
M P
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carried out.

2) There was again a general tendency in both 

sub-groups of the Regular and Combined Experimental Groups 

for the scores to increase from the seventh month on. How­

ever, the increase was slight and irregular. The Irregu­

larity was probably due to the sequence of the experimental 

series whereby the standard series (review experiments) were 

interspersed with the modified series (new experiments), 

while the meagre increase may be attributed to increasing 

difficulty in the type of task presented to the subjects as 

they became more and more advanced in their discrimination 

performance. In consequence, what improvement they had 

gained in percentage of success through the orocesses of 

maturation ano training was partially offset at least through 

the twelfth month, by the increasing difficulty in the 

task.

3) There is no consistent or stable difference 

between tne two sub-groups in percentage of success through 

these age levels, but rather, an irregular alternation with 

small statistical range (2* to 9% variation).

d) Reaction Time

1) Group Differences

(*) Hotal Reaction Time Per Experimental Period 

(See Figures 39 and 40 on pages 160 and 161.) 

In total reaction time per experimental period at each 

age level from the seventh to the thirteenth month, Sub-group
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I differed significantly from Sub-group II in two ways:

(1) ^e curve for Sub-group I shows a short total 

reaction time per experimental period at first (126.10- sec. 
200.06- sec.),1 an Increase to the tenth month (277.52*sec.) 

and a fall to its minimum (116.28+ sec. - 99.67+ sec.) at 

the thirteenth month.

One possible interpretation of this curve is 

that during the first days of the experiment the subjects 

of Sub-group I were too young to maintain their interest in 

the task very long. As they grew older, they were able 

generally to prolong their experimental period, thus learning 

to discriminate more and more forms (see a) 1) on pages 148 

and 152). After the tenth month they had reached a stage in 

dev-rlcrr.ent in which they were able to perform so fast that 

there w, : no longer any need for them to remain in the ex­

oerimental crib for any great length of time. Furthermore, 

es the range of attention expanded, they became increasingly 

impatient with the task which had apparently become too simple 

The curve for Sub-group II, on the other hand, 

shows a long initial to^al reaction time per experimental 

period (between 419.46+and 503.51+ sec.) maintained through 

the first two months, a descent to the minimum (214.01 sec. -
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210.16+ seo.) et the eleventh month, end e rise beck to 

246.21- seo. end 268.63- sec. =t th. twelfth end thirteenth 

months. This Is prsctlcelly the opposite of Suh-grepp I-, 

reaction time.

Since the two sub-groups were carefully equated 

in both chronologicel end developments! eges, the longer re- 

ectlen time for Sub-group II during the first tec months could 

not be interpreted „ sr. Indio tier, of . hl nher deme, r '

maturity on the pert of the rToun. Th e r €icie, initial se-
quence of difficulty seems, ence mere, the cn> exrZanstlm

The combined data on total number of form cor. 

bina tions learned, total number of trials carries out and 

total reaction time required ner ex ne rirent al 

f erent age levels have sh c wr. tc- tk e -r <e -1 

attained their maximum de/ree cf in--rest anu 

their scores in reaction time were somewhere 

280 seconds. beyond this limit in either sir 

•cores oerhaps indicate either immaturity 

subject, or loss of interest in the task, 

flculty of the stimulus pattern.

or the oart of the

cr excessive d if -

(2) This explanation leads directly to a dif­

ference between Sub-groups I and II: With the exception of 

the tenth month, the reaction time oer experimental period 

for Sub-group II was consistently higher than that for Sub­

group I. Aside from a possible difference in nersonallty be­

tween the groups, the cause, again, seems to be the different 
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order of pattern presentation.

(b) Average Reaction Time Per Trial (See 

Figures 41 and 42 on pages 165 and 166.) 

Group differences are likewise indicated here:

(1) Sub—grouo x shows low reaction time oer 

trial at first (11.56- sec. for the regular Experimental 

Group), 252.01- sec. - 255.55+ sec. at the ninth month, and 

277.52+ sec. at the tenth month, and minimum (5.25- sec.) 

at the thirteenth month.

Sub-group ZI begins at 54.20 sec. - 49.54 

sec., falls rapidly to about 11 sec. at the tenth month, and 

remains approximately there through the thirteenth month.

(2) With the exception of the tenth month, 

reaction time per trial for Sub-group li was consistently 

higher than tnat for Sut-group I.

21 Individual inferences (See Tables 37 end 36 

on pages l6^ end 166.)

So far our discussion of reaction time has been con- 

flned to groun differences. Individuel differences both in 

total reaction time per experimental period and in average 

reaction time per trial are, however, very marked (see Tables 

37 and 36 on pages 167 end 168).

®) Oral Behavior

1) Individual Differences (Lee Tables 39 and 40 

on pages 169 and l^C.)

The wide range of Individual differences apparently

È5

it
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Table 37

Wgfi* B-cticm. Tl^ Required per ^rl^ntal Period at ^ch A^e ^ e

Typical Cases frog Zach of the Sut-Groupa
of,the r.egular Experimental ^noup in the Learning of Series I

10

13

12

11

net a

reaction time in seconda

Case Lumber

20

3

234.47
243.49
264.15»

147

521.OC

469.92.

286.90
237.89»

289.20
301.80
148.&6
261.78.

—-«roup I 
Av. heact. Use 
per Bxp. Period

263.13
573.80

uc-Group II
Av. React. Time 

... per gxp. Period

99.70
261.4?
176.20
197.35­
276.88­
165.75

266.29»
194.17
281.50
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Table 38

by ihree Typical Cases from Kach of the Sub^romt

of the Regular rlaental Group in the Learning or berlea i - y

reaction time in seconds

th

C

15..tip
10

14.36.

9.86

7.48»
17,12»
16.53»

I_ 
K 
H

0
H 
P

£ 
H P"

£ 
K 
H

11.09
24.95

9 44­
14,83» 
10.25»

£ 
£ 
P

2 
£ 
R

C 
H "P

14.56»
17.19»
9.08-

I 
K 
R

1 
K 
K
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Table 39

Average Humber and Percentage of Trials in which Oral Behavior 

waa Exhibited at Each Age Level by Three Typical Casos

19 Sub-Group I of the Regular Experimental Group 

in the Learning of Serios I - V

path Case Present1--- Total I Regular* Special** Hueber Percentage
B

•
—

' o « 13 T is 0‘ T ; f " 1 52 % ! 100 $ 0 < 12 4® $
• L -1—»- - —

' 3 U s j : 5 0
i H—1 I 8.33096 : loo . 0 55 91.67^6
I e - w r 39 J 39 ___ 0 1| o • * 1 22.67*56 ’ 100 * 0 • 133 77.33-$
I I : 1 2 0

; 1.T2+5 1 100 * L 0 114 98.28-$
j 54 : 54 ____ L_ 1B 24.320$ 100 * 1.85. 168 75.68-$

! » X 30
«•«St# 100 o 

o n———
36 54.55-$

j__ r 4
3.57*$

W-
Tt....0 < 106 96.43-$

3 50 50 o
_ 21.55*$ — IvO $ 0 ' i 182 78.45-$

i 1Û 93 93 0i * SS.M 100 ? 171 64.774$
? r 2

1.47*$
2

-10° * -4- 134 98.53-$
135 133 4JD 33.15-$ ' 98.52-$ 2.964$ 119 46.85*$

11 * 2^.310$ 59 
r loo

i
1.69 «$ 157 72.69-$

8 8 i 0
3.45-$ 100 0 224 96.554$

* I • *
0 *

11 « ■ -- --------------- 1
• • -

60 60 0 ... ...... 1
_ 41.67-$ 100 0 84 58.334$ :

NT "regular* oral behavior is meant th? t fora of oral behavior in whichg StiMLJLUS block is actually in contact with the subject"a mouth-^7 "1epectajL* oral behavior is meant that form of oral behavior In whichWO stimulus block is not In actual contact with the subject*8 mouth.
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reble *0

«ad of Trial» in which vrai Mhavior

wa JxhlbltM at fa ch Aga Laval bj Threw Typical ca,#, 

in Subgroup II of tba #a«gular Kxpertaental uroup

in the Learning of aeries I - ,

G

G 69

0

8
16

10 N

G

4 20

Absent
Number ' Per

53
130

65
52

111
61 

3

72
80

112

14
100

55

Total 
22 
61.1 
35

r-UN J

Â—4 
-^±8_ 

L > ;

Present 
tegular* 

22
100 >
35

K A4 M 
_v >y^ Tl 
0__________

CZ
39.86->i 100 Fi 

125"" 1 1Î4 , f
61.58-1^1 99.2 > ;
40 | 40 f
71.43^1 100 Sj

I ^_~T c—y;FH ;
95.38* I 4762T7

r.
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unrelated to age, is illustrated in these tables.

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

172 and 173.)

(•) Distribution of Cral behavior

The relatively high Initial incidence of oral behavior 

in the curves for both sub-grouns, as shown in figures 43 

and 44, Is probably due to the Interolay of two imoortent 

factors: (1) a characteristically high incidence at the 

seventh month maturation level, and (2) power of the gusta­

tory motivation factor. As stated earlier, mot t authorities 

regard oral behavior as a form of manipulation characteristic 

of this age level (see page 104).

The steady descent of both curves after the ninth month 

is probably explainable by the combined effect of: (1, a 

natural waning of oral activity due both to maturation a nd 

to social inhibition; (2) the gradual dominance of complex 

manual activity over nrlmltlve gustatory lures as motivating 

factors ; and (3) increasingly reold eye-hand domination of 

behavior [cf. Stem (17), desell (45), bühler (12), etc.] .

The contrast between the curves for Sub-groups I and 

II is probably attributable to the different order of pat­

tern presentation as discussed above. In other words, oral 

behavior is apparently a qualitative concomitant of behavior 

as related to a specific task as well as to maturation.

(b) Frequency of Oral Behavior

In every month except the thirteenth, Sub-group li
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exhibited oral behavior more frequently than Sub-group I. 

Ma difference was more marked during the seventh, eighth 

and ninth months than in the following three months. Of the 

total number of trials in which orel behavior was present, 

between 98« to 99» of them contained "regular" oral behavior; 

about 1to 2^, "special" oral behavior; end about À ?, both 

kinds. This last statement applies to both sub—groups.

Since the use of oral behavior apparently did aid dis­

crimination performance (see page 104), and also in view of 

the initial difficulty in task for lut-group II, it seems 

cessible to infer that Sub-group 11, either threu^ in­

voluntary "motor irradiation" or deliberately, m-de greater 

use of oral activity as an auxiliary learning cue then :1a 

lut-group I. Common maturetIona 1 ano social • actors in 

be th grouts, however, seem Indic**» d in the c orator decline 

:f oral behavior after tne ninth month.

f ) Vocal 1 zat ion

l) Individuel inferences der Tables 41 end 41 

on pe»es 175-176 and 177.)

The wide range of ind!visual différences with relation 

to age is Illustrated In thete tables.

2) Group Trends (Lee figures 45 and 46 on pages 

178 and 1?9.)

(a) Di s tribut1 on of Vocalization

(1) Total Amount of Vocalization

There Is no reliable difference between the two sub-groups
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Aww Bvatoor and Poreantage of Talala in which Vocalization Occurred 

at Inch d^a Level la Three Typical Caaaa la Sub-Qroup I 

of tha Regular Experimental Group in the Learning of Series I - V

a that type whicn is apparently more than span

path Caae Prevent ▲beaut
Total Plaaaant Unpleasant Common!estiva*

f

A
• • * *

******

D
so 0 30 0 17
S3.83-# 0 $ 100 $ 0 $ 36.174#

J
* • * *

' •

1

X 1
— — — — *
■»-*■** sews * * ***** ****

D
183 78 v6 10 87
6?.78-$ 42.624$ 52.46-$ 5.464$ 32.224$

J
25 is 12 1 162
13.37-$ 52 $ 48 4 4 86.634$1

1 •
1i

• as *
as ****** **** ■ ■ **

D
160 134 9 19 117
57.76*$ 83.75 $ 5.63-$ 11.66-$ 42.24-$

J 50 47 6 " 4 164
23.36e# 4 < 0 $ 8 $ 76.64-$

— *
****

* * — * *
10 9 ****

J
44 40 0 5 146
23.16-$ 90.91-$ 0 $ 11.364$ 76.86*4

u

* — * *
— — — — —

D
• — 1 - * *

J
10 7 I 0 69
12.66-$ 70 $ 30 $ =7.344$

11

A
17 13 t 8 2 145
10.4*4$ 76.4?4$ 1 11.764$ 11.764$ 89.51-$

D
* « 1 * * *
• — .* — **** ****

3 es * 1 — — *
——— — ****

leative vocalization
toaeoua vocalization, coupled with e general pleaaant or unpleasant state of 
toe eubj ct. It convoya bom spatially directed meaning; such as an attempt 
to ecaounicate with someone or something; or the sounds accompanying a aoarch 
tor the Llock after it one slipped out of tae outject*e grasp and disappeared
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Teble 41 (coat'd)

E»tb Case Preaant Absent
Total Pleasant Unpleasant Cocminl ca live*
63 56 0 5 203
83.68491 92.064$ 0 $ 7.94-4 76.32-4^

u n * * •
u ***« ****
J •

—— — — — — 1 » — ***■«•
94 0 5 ^7

34.68-$ 94.95-$ 0 $ f 5. 54$ 65.564$
14 D • - •

••••• ——— »***
T • •

1 J ***■* ****
14 14 0 r 0 161 46.67-$ 100 $ . 0 $ r . o $ 53.334$

IS ft --- - ■ - -
w

WWW*
- T'"" 11 ■"■ " '

- — - ....T"- ' ' ”
J ___  T—__ ——— ;
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TtUe 41

path Base ---- --- ------------ fyooent_______________ ■ "" kkoent
—ga___ fleaeeat IhPlMMOt

V
G K 14 • 6 ii

____w&r* _________* ô < g.^<
B • • * e a

G 1 16 6 ~66- _. 9.080_________96.01^ Ô < 67.65-4

e
G 93 1 17 76 6 ' 11 ^==—

3342-$
B * sa

Q KM % 3S 3 46 '@1 zw i 7Q.190L i.eW— 37,72*4
G KB4 i 46 50 13 " "TBB

e
_ 40.î 01.36e» i 39.684$ 10. 36,14*0

■ •
- HT WW

Q 43 40 28 0 lé '
U—À 52.07^ 63.490$ ! 44.U0 ô < ' 47,93*4

G 139 146 7 9 “Toi32 45-$ 91.190$ 4.40*4 3.66*4 47.35*4
10 B

Q 81 43 22 3 3766.640$ 77.78-$_________27.16+f 5.70*4 ^"'11.34-0

u

G 2 0 29
14.29-$ r 0 $ 67.44*4

B
r 28 r 1 0 -y”-'14.74-$ r 94.43-4 3.57*4“ ô 4 63,24*4

q 72 18 9 3447.920$ _ 68 06-$_________66 $ 12.5 4

11
G — e *

B "S... 4 "" TM
____g-T— 90.46-$ 4.764$ 7.14*4 44.24-4

% 36 61 3 - ir53-
61.294$ 81.58-$_________18.42*4 f.sM 38.71-4

IS

G • * * *
—* eeee

X 16 0 0 , é_______66 S2-$ 100 $ 6 4 " 6 4 34.78*4
G

et ♦_______

. - ----------------------- ------------------ ----- —' —- — " « VMmvS
1BT the block after It ace ellpyM eut of the eubject’e creep and disappeared
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except et the very beginning when Sub-group I excels end 

efter the eleventh month, in which Sub-group II steadily ex­

ceeds In vocalization increment. By the thirteenth month, 

this difference (36.59#) appears to be significant.

( 2 ) Ty£es__of_Vo£ali^a_tlon 

a Pleasant

This curve for Sub-group I starts very low (22.22+/ - 

20.59-^); then It ascends steadily and consistently until It 

reaches its peak (92.06+k) at the thirteenth month. The 

curve for tub-group 11 starts relatively higher (41.C7+% - 

40.OC*); then it ascends steadily, even though not so markedly 

until it reaches its peak (69.14 + 0 at the twelfth month. 

It descends very slightly (2/) at the thirteenth month.

b Unnieasant

This curve, for obvious reasons, Is practically the re­

verse c-f the preceding one.

c Communicative

Phis type of vocal expression fluctuates in both groups, 

though,on the whole, Sub-group 1. tends to Increase It some­

what at older age levels.

As a whole, the combined data of all the curves In 

figures 45 (see page 178) and 46 (see page 179) show:

(1) A process of gradual and permanent adjust- 

■ent to the experimental situation in general and the stimulus 

patterns In particular can be traced through these seven 

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

(2) There ere no consistent group dif­

ferences except at the very beginning and after the eleventh 

month.

(3) Neither the total amount of vocalization, 

nor the distribution of the three types, correla te with the 

degree of success obtained by either sub-group throughout 

the seven consecutive age levels, as measured by the form 

combination,trial, and reaction time curves (cf. rlgures 33­

42 on pages 150, 151, 154, 155, 157, 158, 16C, 161, 165, and 

166) .

(b) Amount cf Vocalization 

Cn the whole, Sub-grc jr II was both more voluble and 

mere variable In type than Sub-grout I.

g) Affective Concomitant

1) Individual Differences (See Tables 43 and 44 

on pages 182-183 and 184.) 

Individual differences are ore sent In all the five 

aspects of affective concomitant, but in different degrees. 

These differences tend to persist through matursticnsi 

levels.

2) Group Trends (See Figures 47 and 48 on pages 

185 and 186.)

Significant group trends are:

(a) A very low initial incidence followed by a 

small but consistent increase in very pleasant concomitant



182

Tabi# 4»

of Affective voneoMtant wk ub—rved at lach Afte Lmi

[Tery Pl—nt Pleaaant neutral %glea—nt very %plea—at

If
• • — — —

**«* *»•**• * ee *
A 1 3 33 3 2 0

B.11-& 89.190 8.HO 5.410 o >
r 1 * — ■ 4»

* * ** we * • w ■e —

II
▲ — — • * —

**** * * * * • ee ■ 1

i |_____ %____ _ 181 32 22 %j 3.5?*» 95.830 19.050 13.100 o »
y i_____ ° . 115 15 9 3..I 0 * Ï9.IM 12.934# L ’/O 2.590

f

• * - —

t k 11_____ 209 54 i 70 2
____ ______«•»!<*___ 93.30^ 24.110 31.25 > .890
I ■ 112 12 ' 2

0 * IOC > 10.710 ' 1.79o "......c *

»
A —

• • • • • •••• f . * w

w*we w

L 8 147 42 « 70 13
5.05*> 93.04o 28.560 ' 44.300 8.230

y 2 134 19 4 H-----7'- r
1.470 98.530 13.970 2.940 0 >

u
A —

• • W*. — — mee

• • — * —
• ■WWW wew

I 7 815 34 2 h 6
3.020 98.980 .860 o >

»

4 156 9 7 ' &----- c------
8.470 97.534# 5.560 4.320 o >

r — — —
b« ■» .e

7 135 13 16 0
- 4.86<# ___ 93,?5 f 9.03-3 _ 11.11# _____2____2______



Manth Um farj Pleasant Pleasant neutral unpleasant ary unplaasam$

13
A 38 126 e 1 014.29-» 84.960 3.010 0 »1 • — — *

——— — —— ■ * w
y — * * * *

— — — * ■ *** * «**

14
A 34 252 11 0 — y.. - -

11.89-» 88.!1«> 3.85-» 0 » 0 »
K • — * •

— — — - • • • — W ** *6 **** mr ~rr — as
y • * • * *

——— — • — ** * « * ** *

15

8 22 2 r o 0
26.e?-» 7ô.^3o 6.6?-> o > 0 »

K — • •
—— ■ WWW » * * * ■ * *•

y - - — •
— — — — --------  I -------- • 1



184
Table 44

Awrm ln8ir end Percentage of Thiele in which Different Aepeeta 

of Affective Ooneonitant were Obeerved et 5ech Age Level 
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9
c T.V 88 4 12 6

85 % 70 $ 10 $ 30 $ 15 <
■ 10 193 40 6 14.93^ 95.074$ 19.704$ 2.96-$ -494$
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with Increased age In both sub-groups.

(b) A comparatively low percentage of pleasant 

oonoomltant at the start in Sub-group 1, succeeded by a 

steady increase to the thirteenth month with an abrupt 

decline at that age level; a very high initial percentage 

and a slight subsequent decrease in Sub-group II.

(c) A low initial incidence of neutral con­

oamitant 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 

XI, followed by a general decrease to the tenth month and 

s marked increase after that age level. The results of 

the two groans show an interesting contrast.

(d) A high initial incidence followed by a 

consistent and steady decrease in both unpleasant and very 

unpleasant affective concomitants with increased age in 

both sub-groups.

In general, none of the five aspects of affective 

concomitant seemed to correlate with achievement in either 

group, throughout the seven consecutive age levels, as 

measured by the form combination, trial, and reaction 

time curves (cf. Figures 33-42 on pages 150, 151, 154, 155, 

157, 158, 160, 161, 165, and 166), or with specific 

saturation level, Pleasantness was by far the most 

predominant affective concomitant at all the seven consecutive 

M* levels covered by this part of the study. The extreme
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aspects of pleasantness and unpleasantness were very In­

frequent .

h ) Visual Regard

When the six months infants were first presented with 

the stimulus blocks, they usually looked st then at once. 

However, this visual regard was, as a rule, zementary and 

Intermittent; and was directed to one Mock at a time, very 

often completely ignoring the presence of the other until 

it was discovered that the first stimulus (if it happened 

to be the negative form, was fixed to the board. As they 

grew older, attention increased both In soar. and duration, 

ry the ninth and tenth months, visual regard was much more 

sustained and coordinated. Attention w^ s rarely limited to 

one block. Cn the contrary, they surveyed the entire 

visual blelu at one glance: or if the stimulus -attern 

was unusually complex, such a s the five-block situation 

in Series IV, Section 1, Modified, they examined each 

block singly and systematically by turning "heir heads 

slowly from one end of the visual field to another in a 

semicircular fashion, fixation apoarently determined by 

spatial sequence (proximity J more than by geometric con­

tour. After having secured the positive block, instead 

of immediately putting it into their mouths as younger 

infants did, they usually examined it very closely with 

varied manipulation.

By the twelfth and thirteenth months attention had
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increased so greatly both in range and duration, and a 

relative motor maturity had made them so active, that they 

refused to sit still in the crib and the once highly 

motivated individual task had now only a temporary interest* 

Frequently, therefore, their visual regard was rarely confined 

to the stimulus pattern, but shifted rapidly from object to 

object within the experimental cubicle• However, during 

these moments of "cooperation," they showed coordinated, 

controlled, alert and sustained visual regard, of the type 

not to be found in infants of earlier age levels.

1) Manipulation

In general, the manual behavior patterns In this 

experimental situation follow the developmental sequence 

established by Castner (53), Halverson (54,55,56), True 

(57), etc., namely, (1) failure to contact, (2) contact only, 

(3) primitive squeeze, (4 ) squeeze grasp, (5 ) hand grasp, 

(6) palm graso, (7 ) superior oalm grasp, (8) Inferior-fore­

finger grasp, (9) forefinger grasp, (10) superlor-finger 

grasp and (11) double grasp.

A familiar picture of the manipulative behavior of 

the six months infants, when first placed in the stimulus 

situation, consisted of the random patting of the experimental 

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

^For description of these different types of grasping reactions 
••e True, A. Prehension in the Colored Infant. (Doctor’s 
Theale), pp. 59-63.
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form of activity varied greatly with individual subjects, 

but sooner or later it would be terminated by the sudden 

discovery, often accidental, of the presence of the two 

bright yellow form blocks against the grey background. 

Visual fixation of these blocks, however, was momentary 

and intermittent (see page 188), and frequently the infants 

soon lost their interest in the blocks and engaged once 

more in the random manipulation of the board. In so doing 

they eventually came into contact with one or the other 

block. The positive stimulus was first dislodged by ac­

cident . "^e dislodged block was seldom picked up or further

noticed, unless attention was deliberately refocused by a 

second presentatien. Even If picked uo, however, th* block 

was never retained beyond a very brief period of time.

With increasing maturity manipulative "ctiv11y became 

less random and more coordinated. Mere board manipulation 

disappeared by degrees, and a opros ch to the block became 

more direct and deliberate. By the ninth nnd tenth months 

both eye-hand coordination and finger-thumb opposition nd 

developed to such a stage that the positive block was 

secured with ease and apparent determination. Having 

secured the block the infants manipulated it in every con­

ceivable way. Frequently a positive transfer of some inci­

dental activity developed outside the laboratory could be 

detected among these various reactions. For example, Case 

P would invariably hold the block by its end and tip it
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from side to side in a manner clearly simulating the use of 

one of his toys at home.

By the twelfth and thirteenth months the prehensile re­

actions were further improved by a marked decline in the 

palmer types of grasp, which were still prevalent in the 

ninth and tenth months, ana a corresponding increase in the 

digital types. The securing movement became direct, swift 

and well-ccdrdlna ted. Instead of subsequent prolonged 

manual or oral manipulation, the typical reaction pattern 

now was to turn in the crib, throw the block to the floor, 

and then actively search for It visually. The subjects had 

obviously reached a mature tional level in which the experi­

mental task was too simple, anu the whole response became 

actively negative unless increased complexity was introduced. 

It seems likely that much of the prevalent opinion, that 

geometric form discrimination is very difficult for these 

age levels, is based not on perceptual discrimination as 

such, but on use of motivating factors ineffective at a 

given age level. Phis is substantiated by the comparison of 

the Guernsey (53) and the Watson (59) imitation experiments 

in which Watson’s negative results are clearly based on a 

situation totally inadequate for the age level he used (18 

months).

To obviate this difficulty a cup or box had frequently 

to be introduced as an additional motive for securing the 

block. Under such a condition the block was repeatedly
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dropped into the cup or box, spilled out, and put back 

again; or it was left in the container to be violently 

shaken about. If the container happened to be a cup, they 

would simulate the motions of drinking something, almost 

invariably smacking their lips and vocalizing contentedly 

after each sip.’Hie whole picture of the manipulative be­

havior of the infants during the twelfth and thirteenth 

months was one of variety, dexterity and speed, unparalleled 

by the corresponding qualities at any earlier age level.

I " .... —— .III wi ■
These incidental responses are oerhapa qualitatively sig­

nificant as suggesting a very early spontaneous origin of 
what we call fantasy," or resoonsea induced by "centrally 
aroused sensations." Most investigators regard this ohe- 
nonenon as a much later leveloornent, barely beginning by the 
second or third year [rlaget (60, 51), Decroly (62 )) and 
reaching a reliable quantitative frequency onlv bv t^e **lfth 
or sixth year [Hetzer (63)]. * *
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II. Series VI

a. Introduction

This part of the investigation was designed to study 

the following questions :

1. Do *trace" or transfer effects occur in a situa­

tion in which the familiar geometric forms are now con­

ceivably "masked" through various combinations of figures, 

i.e.,

a) Will young infants show any evidence of dis­

crimination selection based on experience within these 

hypothetically fused cento rs, or

b) Will the composite figure prove a new perceptual 

experience, i.e. perceived as a total homogeneous unit?

2. If "trace" effects do occur, how a re these re­

lated to various mechanical laws cf learning, I.e. , primacy, 

recency, frequency, sequence, etc. of the various preceding 

series?

3. If perceived as a new configuration, how, if nt 

all, do such external factors ?s "goodness" of external or 

internal contours, or both, simplicity (homogeneity), com­

plexity (number and arrangement of angles), combination cf

circularity and angularity, position, etc. appear to In­

fluence the subjects’ reactions? Genetically regarded.
these factors would certainly seem related to such general

theoretical concepts as "Pregnane," "Law of Least Action,"

etc. es involved in perceptual responses.
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b. Apparatus

The experimental set-up is the same as in the previous 

series except In form blocks used (see pages 20-24, 49-51). 

These blocks were so constructed that each single form was 

now superimposed upon another single form, thus introducing 

a second figure-ground relationship optically and the above­

mentioned behavior possibilities functionally (see page 193). 

Since the blocks were of uniform color, the principal visual 

cues to the superimposed contour were restricted to optic 

depth (oerspective factors). To the adult eye these con­

tours at tnls standard distance ere sharp and clear so that 

the familiar geometric forms are neither "geographically" 

nor "behaviorally" fused. [itie experimental distance is 

well within the "body-radius" of the infant. Somoere Stern 

(17), Buhler (12), ? a Jans (47,45), etc.J There is very 

little known, however, about the visual perception of figurai 

depth per se in Infancy.

Three series of form blocks were required for this 

part of the study, ^ey are :

I• Double-circles, double-ovals, double-squares, 

double-triangles and double-crosses. Each of these forms 

was composed of two large-sized blocks used in Series 111 

superimposed one on top of the other.

2. Clrale-on-crosses, a1role-on-triangles, circle-on- 

aquares and cirole-on-ovala. Each of these forms was com­

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

3. Croae-on-olrolea, triangle-on-olrolea, equare-on- 

oiroles 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 circle.

c. Method of Procedure

This varied in three ways from the previous series.

1. lh.e problem here Is not one of learning, but of

spontaneous preference or selection; therefore,

2. Nel 

to the board

ther of the paired compound forms was fastened

3. The scheme of oresenta tion was altered as follows

Section A Cirale-Cross C ombina tlons

Part 1 Double-Circle Cross-on-C irele
Part 2 Double-Cross C irele-on-Cross
Part 3 Clrole-on-Cross Cross-on-Circle
Part 4 Double-Circle C irole-on-Cross
Part 5 Double-Cross Cross-on-Circle
Part 6 Double-Cross Double-Circle

Section B Circle-Trlangl e Combinations

Part 1 Double-Circle Trlangle-on-Cirole
Part 2 Double-Trlangle Circle-on-Triangle
Part 3 Circle-on-Trlangle Trlangle-on-Circle
Part 4 Double-Cirais Circle-on-Triangle
Part 6 Double-Triangle Trlangle-on-Circle
Part 6 Double-Triangle Double-Circle

^Eaoh part consisted of four trials. In the first and fourth 
trials the first block (e.g., Double-Circle) was Disced to 
the right of the subject and the second block (Jross-on-Circle) 
to the left. In the second and third trials the relative 
positions of the two stimuli were reversed.
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Section C Circle-Square Combinations

Part 1
Part 2
Part 3
Part 4
Part 5
Part 6

Double-Circle 
Double-Square
Circle-on-Square
Double-Circle 
Double-Square 
Double-Square

Square-on-Circle 
Circle-on-Square 
Square-on-Circle 
Circle-on-Square 
Square-on-Circle 
Double-Circle

Section D Circle-Oval Combinations

Part 1
Part 2
Part 3
Part 4
Part 6
Part 6

Double-Circle 
Double-Oval 
Circle-on-Oval 
Double-Circle
Double-Oval
Double-Oval

Oval-on-Circle 
Circle-on-Oval 
Oval-on-Circle 
Circle-on-Oval 
Oval-on-Circle 
Double-Circle

d. Subjects

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

59 weeks 1 day, included (1) 12 subjects of the Regular Ex­

perimental Group who had had Intensive training through 

Series I - V, and (2) an equal number of subjects of the 

Control Group carefully matched in age and developmental 

scores. both grouos were further divided into two sub­

groups . Sub-groups I performed in the forward order, 1. e . , 

from Section A to D; Sub-groups II performed in the back­

ward order, viz., from Section D to A.

e. Results

Altogether 2304 trials were carried cut by the 24 sub­

jects. These data were analyzed, both qualitatively and 

quantitatively, under form preference, reaction time, 

manipulation and the various dynamic attributes previously 

discussed. .
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1. Form Pref Teno»
Teblee 45,1 46 end 47 (see pages 198-199, 200-201, end 

202-203) shorn the actual number end percentage of times in 

which each member of the total 24 pairs of stimuli was 

secured either in preference to or simultaneously with the 

other member of the pair by Sub-groups I, Sub-groups II and 

Combined Sub-groups respectively of the Experimental and 

Control Groups. As they stand, the data are too scattered 

to throw much positive light on the problems for which this 

part of the investigation was designed. This fact In itself, 

however, seems to emphasize the danger of assuming a priori 

any one of the Mnlfold hypotheses listed above, as is so 

frequently done in the theoretical literature on contour 

oerceotion.

Since Tables 45, 46 and 47 provide few clues as to how 

the infants actually oerceived these compound patterns, 

further analyses of these tables on the basis of three dif­

ferent assumptions, all representing comparative (adult) 

approaches, were attempted. % In "rating'1 these forms In 

order of visual potency, It is perhaps significant that no 

staff members or graduate students agreed in their selections. 

Accordingly the first analysis is based on the assumption 

that in a given compound block the top form is visually

^In this table, as well as in all the tables for Series VI, 
the form mentioned first is the top form and the one men­
tioned last is the bottom form. Thus, circle cross means 
circle on top of the cross.
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Table 45

Comparteon of Sub-Group I of the Regular Experimental Group

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

F
Stieulua 
Pattern

Regular Experimental Control
Sub-Grot»p I Sub—Group I^o. of Times bar Cent Mo. of limes Per CentBougie dircie 13 "46/4'3-% 14 ~BB----- %----------Grows Circle 6d.tle> 18 64.2D-%bougie Gross 16 b7.i4e> it ... %.?!*%dircie Cross 13 46 e 43—z« 12 ' ■■«vss-Sdircie Cross "'ll........... "31.21-% 16 -rr.iT*?.............

l dross dircie 17 do.?le* 14 'Double Circle ■' '"14 bb ;• 17 —6D'.tl*%dircie Cross 14 ' ' ' to 3 12 42•6 6—y
5 Double Cross IS 46.46—)* 14 " SB % 'IL dross Circle If 67.14*;; 16 64.29-%Double Cross 19 67.86—/. 16.............1 —S7.14*?

4- Double dircie 5 "3F.Î4*// 16 “T7.T4*% 1
X, [Double Circle It 60.71*/; It ^"63V71*% .............

^riangle Circle 12 4^.S6-> 14 50 %
2 Double Triangle 16 ' 64.29-> ........ IF ' 64.29-%Circle Triangle 15 46.43—/. 16 —S^/S7*^
< Circle Triangle 1J 11 45.43-/1 It '"67.71*5

1 w triangle Circle is 64.29-> 16 ......
A Double Circle 14 Sb % ........ It------ “ ■sr.Yi4 ■* Circle triangle 53.57*> 14
5 Double Triangle It 60.71*% it 42.86—>
Triangle Circle ' 12 4^.66— Tô 67.86-%Double triangle It 53.57*% 17 do.71*%Double Circle 15 46.45—% 15 63.57*).
Double Circle 17 60.71*% ........ST ' “W— " 3C ‘Square Circle 13 46.43-% 11 "35 .‘26-% '

2 Double Square -----Tg.. ■ ■ B3.S7*% ---- rr----  - ""67.^Circle Square 15 63.67*% ' 1Ô ' 3C.7T#
3 dircie Square 16 53.57*% 19 “d7.'58-X“"Square dircie 16 S3"."B7*X 14 65 >Double Circle ---- w< .. 54.29-% zb 71.43—%dircie Square ..........14............ so % .......... IT " 42.66-%
< I Double Square 14 a > it ' 85.71*%V Square dircie ........ IS 1 ' 55.57*% “ "Tl"--------- 39.29-%
a I Double Square 14 ........ T6............. bt,14*%V 1 Double Circle 16 rwTV. 144% 16 at. 14*%______



Table 45 (coat'd)

T 
I 
c.

F­
T. Stimulus 

Pattern
Regular Experimental ControlSub-Croup Ï Sub-Group 1
No. of Times Fer Cent ao. of Times Fer Cent

»

Double CIreis 13 14 "W ' %Oval Circle " ....lé....... 57.14e;; lb 5d.57e^
2 Double Oral 22 78. 17 60.71r%

Circle Oral 8 28.57e^
■ 11 S9.^9->

5
Circle Oral 15 12 42.66—7*
Oral Circle 14 ‘ ......... so ÿ --- ------- 64.29—^

4

5

Double Circle 14 Sb 15 46.4S-^
Circle Oral 14 ' BÔ' " 1^ SV. 14»%Double Oral Id 64.2 9—/. 16 ' "67.14»%
Oral Circle 10 di.71e> 12 ^42.^.^....... ...

6
Double Oral 13 46.43—% 67.66—%Double Circle 17 6O.71e^ §
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Table 46

with Sub-Group XI of the Control Group Ln regard to Fora Preference

l 
k

IF 
bp. Stimulus 

Pattern
Regular tape riment  al Control

Sub-Cron II Sub-Group XI
Mo. of tines Per Cent No. of Tines Per Cent

1 bouble Circle IT ' ' ‘ " H s V ™ yCross Circle 11 55 id" 1 ■ .. » ?
t Doable Cross 13 db > 14 73 XCircle Cross 13 66 > lb 5b %
s 

l -4
Circle Cross It 15 > 13 65 >Cross Circle_ 13 “eT ' L _ _ 1! 8b %

4 Double Circle IS Id — 5Ô XCircle Cross 14 70 > | 15
P

Double Cross Id 60 > 13 65 §
dross Circle 10 " sa 1" > ' 11 55 X

is bouble Cross lb r 14 ... 7b X "Double Circle 6 So % : 9 45 'X

1
bouble Circle 14 > 7 jB 3g 1111
Triangle Circle 9 45 >: 14 70 >

2
Double triangle 12 éô > b ----- 47 %Circle triangle IE 60 I 12 "“"'® x

3 Circle Triangle lb 3? ' % 14 ----- 73 %
Triangle Circle 13 ..... 10 " ' % ' xW 

k
Double Circle ' " lb SC 13 " 75----- Xbirds Triangle 12 60 10 50 A

5 Double Triangle • 7 55 15 ks XTriangle Circle 13 65 > 11 [ 55 %
6 Double triangle 1c 50 > 11 [ 55 %

bouble Circle 12 sb > 13 ! ds X

1 Double Circle " ' ' 11 56 > 5 ' ' .. ... 45 ' X ""Square Circle 12 6b > ' 14 ....... 7b 1 "%
I 2
11

Double Square 11 55 jl lb 56 jr
Circle Square 15 65 10 5b XW-role Square 14 TT.. % 11Square Circle 12 60 > lo 50 %If 1 1 Double Circle --------- 14 . ■w "i ' 13 - ' -65 ' " XCircle Square 6 30 8 4Ô X

Is Double Square 17 ‘ Sb X r 5 ""78 X
Square Circle r~ 16 ' 50 H Tê

1 e F —
bouble Square 15 - yg ' * 9 - ' 48 1 X
Doubla tirola 11 ■ w" S ■ " 14 - TO X
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I&bl* 46 (coat’d)

I
c.

T. Stimulus 
Pattern

Regular Experimental ControlSub-Group II ^ub-uroup II
Nc • of Times e'er Cent Ng. of Times rer Cent

1

1 double Circle 10 " 4Ô 5Oval Circle 14 "TJ ' ' ' 15 so 32
2 bouble ^val 12 5Ô > 7 io .....Circle Oval 12 60 > 17 "5?
3 Circle Oval 6 45 /• 12 êô3val Circle 14 Vo > " » 45 3
4

Double Circle 12 60 15 -S
Cirele Oval 9 45 .» 5 "26 ' K

5 BmM* ôval 13 65 h“l "'IT.....6Ôvval Circle # 45 > 9 4% A
6 Double Oval 9 45 A 10 SoDouble Circle " IT........ Td ' &) ÿ

-
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«•tele 47

Cowrtaon of frperl—and Control Qroap»

—gnrdlng #om grofor—co

(Combined Mesuits of aub-Qroupe I and II)

it St 1 mal us 
Pattern.

Secular Sxparl mental Control
MO* of Times Per cent So. of Tines Per CentZombie Circle 28 58.33Mb 21 43.75 %

Crees Circle 28 56.33Mb 34 70.83Mbbonbio Crees 29 60.42Mb 31 64.564*
Circle Crees 26 54.17-» 22 45.83Mb

s
Circle Cross 26 54.17-* 29 60.48Mb
Crees Circle 30 62.5 * 26 54.17Mb

A
)eublo Circle 27 56.25 > 27 56.25 *
Cirtle Cross 26 58.33Mb 27 56.25 *

6
>ombie Crees 25 52.06Mb 27 56.25 *dross Circle 26 54.17 Ml 29 60.42Mb

6 Double Cross 34 70.834» 30 62.5 >
double circle 15 31.25 i 25 52.084$

B

1 )ouble circle 31 64.56Mb 24 50 $triangle Circle 21 43.75 > 88 58.334$
8

)ouble TrlantfLo 30 62.5 * 27 56.85 $
Circle Triangle 25 58.08Mb 27 56.25 *

3 Circle Triangle 23 47.92Mb 31 64.564$triangle circle 31 64.56Mb 26 54.17-$
Double Circle 24 50 * 30 62.5 $
Circle Triangle 27 56.25 > 24 50 $

6
Xouble Triangle 24 5Ô > 28 52.064$triangle Circle 25 52.08Mb 30 62.5 $

6 Double Triangle 25 58.06Mb 28 56.334$Double circle 25 52.08Mb 28

C

1 Double Circle 88 56.33Mb 30 62.5 $
Sonore circle 52.08#$ 25 52.084$

8 Double Square 86 54.17-$ 29 60.42-$
Circle Sens re 28 56.33Mb 80 A.SM

3 Circle Square 29 60.48Mb 3Ô 62.5 $
Sonore Circle 27 56.25 » 24 % *

4 Double Circle 38 66.67ms si 66.75 >
Circle Squore 20 41.67-» 20 41.67-$

n
^oare 86 54.17-» 22 45.834$

Sonore Circle 25 52. 06M^ st 56.25 $
e

Double Square 29 60.42Mb si 52.084$
Double Circle 27 56.25 > 30 d.6i
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Table 47 (cont’d)

1 
c.

Ï. Stlwilus 
Pattern

Regular Bxperimental Controlllo. of Times Per cent ^o. of limes Per Cent
1

z

bougie Circle " “W" 4*7.92-:'. 22Oval Circle 30 6^,5 7» - ■ W 56.25 %Double Oval ■ ' ' w 24 50 %
J circle Oval ^0 41.67-^
1 3 circle Oval 24 50 -------54 " "B?" ÿ-------k Oval Circle 23 58.33V,» 2*7 - -æ.TE ÿ —

4 boutle circle 2C c4.1^-> 2a
-ircle Oval 23 4*7.92-^ 71" 4T.75’ % ' *

5 Double Oval 31 64.58». -7^ "i- ' TB.SSvg- "Oval Circle 1S 39.58V/e TT-VS' 5 ...-
6 Double Oval r 22 '"ink': 29 6^.42-^

Double Circle te 58.33»» - 19 j ^9.584^
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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 general background, whereas the letter (1) 

is partially covered by the former, thereby losing much of 

its homogeneity, and (2) is lower in relief. Consequently, 

taking Section A as an example, the order of potency from 

the circle to the cross would be (1) double-circle, (2) circle 

on-cross, (3) cross-on-c1 role, and (4) double-cross. Ac­

cordingly, when Part 3 was exoosed, the circle-on-cross 

looked more like a circle than the cross-on-cIrcle, but less 

so than the double-circle. Table 48 see page 205) Is the 

result of the analysis based on this first assumntlrn.

Several significant points may be noted in this table: 

a) Bote Sub-groups I and 11 of the Experimental 

Srouo shewed a slight preference for non-circle forms ; by 

non-cIrcle forms is meant those compound locks which have 

cross, triangle, square or oval--but not clrcie-~as the 

top form.) to circle forms. (sy circle forms is meant those 

compound blocks which have circle as the top form.) (The 

degrees of preference are 5.96- and .18% respectively.) 

This preference was somewhat stronger in Sub-group I than 

in Sub-group II (a difference of 5.78%).

b) Sub-group I of the Control Group showed a 

slight preference for non-cIrcle to circle forms (1.50%), 

while Sub-group II of the Control Group showed a slight 

preference for circle to non-circle forms (2.24<).
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Table 48

Pomper 1 eou of Experimental end control Groups 

Regarding the Number of Times Ka ch Form Type was preferred 

(Analysis I )

Sect!cd Group Regular Kxpertœntal con tro.
Ui role

? . r-ua
Non-Cir le 

rorns
Ci r: le

Fores
bon-cir-le

Foma
Circle Sub-Group 1 "6 91k vs. Su- —_,roup il ^2 ^8 60
Cross Comb ined 14“ 174 175
Circle _Sub-Group I 82 95 1 C 91B vs. Sub-Group 1I ’’I 63 — - Ç7

Tri angle VO mb i ned Ini 1 bê 17. 158
Circle Sub-Group I 1-5 85 97 89

Ï vs. Sub-Group II 'V' o 6
Square Combined ie® r Cf

Cl role Sub-Group I 77 97
B vs. Sub-Group 11 63 ■'

Oval Coal 1 red 140 -36

Circle Sui -Group I 1» I-* 374 372
47.02-? 52.98*. 4 a) e 2 : 0.754%

vs. Sub-Group 11 2 79 sec 274 262
4v.vle^ 50 e ■ ? "*o 51.12-% 48.88»

Others Combined 61J 6;j3 635 634
48.3C-9 bl.?C<> 5C.04-> _____ 4 9.9 84^



206

c) Both Sub-group I of the Experimental Group and 

Sub-group I of the Control Group preferred non-cIrcle to 

circle forma. This oreference was somewhat stronger in 

the trained than in the untrained croup (a difference of 

4.463).

d) Sub—grouo xI of the Experimental Group preferred 

non-cIrcle to circle forms, while the reverse was the case 

with Sub-group 11 of the Control Group. He we ver, in both 

cases the degree of preference was very insignificant (C.183 

and 2.24G respectively).

e) The Combined Sub-groups of the Experimental 

Group showed a slight preference for non-cire le * o circle 

forms (3.40c); the Combined Sub-groups rf the Control Group 

showed little or no preference for either kind of forms 

(0.08 4 in favor of circle forms).

Several divergent interpretations of the above d^ta 

are possible:

a) The Experimental Group snowed a consistent 

though marginal preference for non-cIrcle forms, whereas 

the Control Group showed n such consistency. This would 

seem to indicate that the circle-avoid ance reaction, formed 

in Series V, was carried over to influence immediately the 

results of Series VI (factor of recency). ^he margin of 

choice, however, is certainly very small ; here , this in­

ference depends only on internal consistency of the groups’ 

responses.
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b) From the point of view of statistical dif­

ference, it would seem that the trained subjects, in spite 

of several months of concentrated exoerience with the geo­

metric form blocks, behaved in this compound block situation 

very much like the totally untrained subjects. Certainly 

whatever "trace” effects may have remained during Series 

Vx did not play any conspicuous role in their soont^neous 

selection of forms. This result could logically imoly 

that the trained sublets regarded t- ese compound blocks 

as essentially new Gestalten, ins tead of perceiving In 

them familiar elements which had been highly functional 

as powerful habit cues.

c) Viewing the situation from a totally al Iferent 

angle, it is also possible to interpret these date as 

meaning that the ”trace" effects from tne I irst four series 

of experiments (primacy end f reg-iency ) were se diametrically 

opposite to these from the f 1f th series irecency) tnat tnese 

two sets of "trace" effects neutralized each other in Series 

VI. Even though the trained subjects might, tnerciore, 

recognize in these cornround blocks very familiar elements, 

they had no definite preference 1 or any of them. Consequently, 

their selection of forms was much like that of the un­

trained subjects. In this case, one might, however, ex­

pect reaction time and other qualitative differences between 

the trained and untrained subjects. Such qualitative 

differences, as will be seen later, were very pronounced.
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d) A fourth possible interpretation of Series VI 

data is that the trained subjects quickly "understood" the 

new situation (evidence of "insight," as in Series V) and 

accepted it "pragmatically" on the basis of their previous 

experiences with changed patterns.

The second analysis of the data is based on the as­

sumption that in a given compound block the bottom form is 

more potent than the top form, because the former, bv virtue 

of being slightly larger, serves as a sort of framework for 

the latter and consequently may partially absorb the latter 

-y weakening its contour. Likewise, it retains the strong 

advantage of a color difference against the gray back­

ground. Accordingly, taking Section A as an example, the 

order of potency from the circle to the cross would be 

(1) double-circle, (2) crcss-on-circle, (d) circle-on-cross, 

end (4) double-cross. On this hypothesis, when Fart 3 was 

exposed, the cross-on-clrcle looked more like a circle than 

the circle-on-cross, even though due to the presence of 

the cross at its too, it appeared less circular than the 

double-circle. Table 49 (see page 209) Is the result of 

the analysis based on this second assumption. Several im­

portant points may be noted in this table.

a) In the trained subjects Sub-groun I showed a 

slight preference for non-circle forms (3.12%). (By non­

circle forms is meant those compound blocks which have 

cross, triangle, square or oval—but not circle—as the
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Table 49
Comparison of Experimental and control troupe 

Regarding toe Number of il.aa Eacn Form Type was Preferred 
(Analyais 2)

Section Group Regular Expert cental ControlCircle
? or. »

Mon—Circle
Forms

Cl rcle 
f ortE

Non-Circle
Fomm

Circle Sub-Group I 92 90 91
Sub-Group II 70 80 59 85Cross Combined 152 170 150 176

Circle Sub-Group I 67 90 99 92
B TS. Sub-Group II 74 60 66 71

Triangle Comb ined 151 lol 165 163

Circle Sub-Group I v6 So 92 4
C TS. Sub-Group II 71 70 27

Square Combined ie? lol 154 1. 1
Circle Sub-Group I 76 98 77 95

9 TS. Sub-Group II 68 66 68 56
Oral Combined 144 164 145 153

Circle Sub-Group I 341 363 359 374
48.44-3 4 .98» 51.02»

TS. àub-Group II 283 276 265 27Ï
50.63-3 49.37*> 49.44» 50.56»

Others Combined 624 639 624 645
49.41-/ 50.59» 49.1?*, 50.83»
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bottom form.) Sub-group II, on the other hand, showed • 

slight preference for circle forms (1.26 '). (3y circle

forms is meant those oomcound blocks which have circle es 

the bottom form.)

b) .both sub-groups of the Jontrcl Group showed a 

slight preference for ncn-c’rcle forms. (The degrees of 

preference are 2.04,t for Sub-group l and ! . ! 2 . for Sub­

group II.) This preference was slightly stronger in Sub­

group I than in Sub-group 1 : : a difference of .92 ;.

c) Both Sub-groups 1 of the Experimental end Zcn- 

trcl Groups preferred non-circle to circle forms. However, 

tnls preference was very sll-h* (3.12 _ or the Experimental

and 2.04 A for the Control G murs ), and was practically the 

same for both sub-groups (a difference of 1.0S'}.

d) ^ub-grour 11 of the Experimental Group ^referred 

- Ir^le t o ncn-c Ircl e t oms ; 1.26 ? j , while r- e reverse was 

the case with Sub-,roup LI of rne cntrcl croup .1.12,). 

Howev-r, In bo tn cases the decree < f  -nS very 

l ns l gr. I f l c an t.

rreferer.ee

e) DCth the Combined tub-groups of the Experimental 

Group and those of the Control Group showed a slight 

preference for non-circle to circle forms. However, this 

preference was very slight, and was practically the same 

for both groups. (The scores are 1.16C and 1.66» respectively.) 

Taken as a whole, the above data would seem to dis­

credit the first interpretation (trace effect of circle-

rreferer.ee
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avoidance in Series V) derived from Analysis One. Instead 

of the Experimental Group the Control group now showed a 

consistent though very marginal preference for non-circle 

forms, whereas Sub-group II of the trained subjects was now 

the "exception." This difference between the two sub-groups 

of the Experimental Group might possibly be linked with »he 

difference in the order of presentation which was so clearly 

a factor in Series I - V. Against such inference are: 

(1) the small statistical margins, (2) the ourely dogmatic 

and hypothetical nature of the assumption of the particular 

figure-ground relationship underlying this analysis, and 

(3) contradiction by the interprets tiens derived from 

Analyses One and Three. On the other hand, this second 

analysis supports the last three interprétatlen: derived 

from Analysis One (see pages 207-208).

The third analysis is based on the assumption that If 

the top form in a given compound block is e cross, triangle, 

square or oval and the bottom one a circle, the resultant 

block will assume the shape of the former, because a n^r- 

circle is a more complex contour than a circle and, there­

fore, possibly as a matter of attention or "intent," will 

effectively resist absorption ^y the simpler figure. If, 

on the other hand, the two constituent forms reverse their 

relative positions so that now the circle is on top, this, 

in turn, will be partially absorbed by its more complex 

background or framework. As a result a new Gestalt--neither
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of the two components es such but a combination of them— 

will be originated. Taking the circle—on—cross and cross— 

on-olrcle combination (Section A, Part III) as an example, 

the cross-on-circle remains cross-like in appearance while 

the circle-on-cross, owing to the oartlel absorption of 

the circle by the cross, assumes a totally new shape which 

is intermediate between the two component forms. Table 

50 (see page 215), the result of analysis based on this 

third assumption, has accordingly three columns: (1) 

circle forms (1 ,e., combinations of circles), (2) non­

circle forms (i.e., combinations of crosses, triangles, 

squares or ovals; also combinations which have any of 

the non-circles as the top form and circle as the bottom 

form), and (5) combined forms (combinations which have 

circle as the top form and any of the non-circles as tne 

bo11om form). Severs 1 interesting noints may be noted in 

this table:

a) Both Sub-grouns I and II of the Experimental 

Group showed a slight  for non-cIrcle forms. 

This was somewhat stronger in the former than in the 

latter (1.82% and 0.36^ respectively). Sub-group 11, cn 

the other hand, selected the combined forms somewhat 

more frequently than Sub-group I (difference, 2.41*).

oreferer.ee

b) In the Control Group Sub-group I showed no 

preference whatever for either circle or non-circle 

forms, while Sub-group II showed a slight preference

oreferer.ee
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for non-olrcle forma (1,87%). Furthermore, the latter 

selected the combined forma a little oftener than the former 

(difference 3.70%).

c) Sub-group I of the Experimental Group showed a 

slight preference for non-olrcle to circle forma (1.82%); 

Sub-group I of the Control Group showed no preference 

whatever for either kind of forms. The two sub-groups 

were practically equal in the frequeroy of their responses 

to the combined forms (30.80-% for Sub-group l of the 

Experimental Group and 30.51*% for Sub-group I of the 

Control Group).

d) Both Sub-group II of the Experimental Group 

and Sub-group II of the Control Group stowed a slight 

preference for non-circle to circle forms (0.36% and 1.87* 

respectively). The two sub-groups were nearly equal In 

the frequency of their responses to the combined forms 

(33.214% for Sub-group II of the Experimental lycuo and 

34.21*% for Sub-group II of the Control Group).

e) Both the Combined Sub-groups of the Experimental 

Group and those of the Control Group showed a slight 

preference for non-circle to circle forms. However, this 

preference was very insignificant and was practically the 

same for both groups (1.17% and .80% respectively). 

Furthermore, their scores in the frequency of responses 

to the combined forms are practically equal (31.88-% for 

the Experimental and 32.08+% for the Control Groups).
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Taken as a whole, the data would seem to confirm 

all the four points of Analysis One and the last three 

points of Analysis Two (see pages 206-206 and 211); 

they disagree with the first Interpretation of Analysis 

Two (see pages 210-211).

The first interpretation of Analysis One Is rejected 

by the results of Analysis Two and supported by those of 

Analysis Three, but opposed to all toe other toree 

interpretations which have the unanimous support of all 

the three analyses. Since its margin -f suprert is 

statistically insignificant the degree of rreferer.ee for 

non-circle forms In Sub-grojn II of tne ■experimental Groc 

being 0.13% In Analysis One isee pages 204 and 206) and 

0.36% in Analysis Three (see cages 212 and 214)j, It 

seems necessary to discard tnls interpretation in favor

of tne other three discussed a ove. Thst is, "tr^oe 

effects" as sucn do not reliably exist In tne term 

preference of highly trained subjects as measured by 

Series VI.

In conclusion it may be said that from the three 

above analyses based on three very different hypotheses 

of figure-ground relationship, the trained subjects 

behaved astonishingly like tne untrained subjects In 

their spontaneous selection of patterns, whether such 

seemingly "traceless" reactions were due to inhibition 

of memory effects by new Ges talten, or whether they were 

rreferer.ee
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the result of the neutralisation of previously reversed 

positive and negative effects, or whether they represent 

the "understanding" of and therefore immediately success 

ful adjustment to a new situation ("insight") on the 

oart of the trained subjects, cannot be determined by 

this manner of analysis. Equally obscure, therefore, is 

the problem of how these compound blocks were visually 

perceived by either group. On the other hand, it would 

be incorrect to imply that the total reactions of the 

two groups were similar. Cn the contrary, they are, 

as will be seen presently, extremely dissimilar.

Another significant point ierived from toe above 

analyses is the apparently soontaneous though marginal 

preference, exhibited by tne trained anu untrained 

subjects alike, for non-circle forms \see Tables 49, 

49 and 50 on pages 2C5, 209 and 213). This seems on 

the surface, at least, inconsistent wltn the prevailing 

concept that "primitive” minds will res no nd most 

directly to the simplest, I.e., most homogeneous, 

configurations in cases of free choice as the ens’est 

course of action .

(2) Reaction Time 

in both total reaction time and average reaction 

time per trial, the subjects of the Experimental Grouo 

were consistently and markedly faster than the subjects 

of the Control Group (see Tables 51, 52, 53 and 54 on
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page» 218-219, 220-221, 222-223, end 224),—quite 

obviously a transfer or "trace" of previous training.

(3) Manipulation

On the whole, the Control Cases, somewhat more 

frequently then the Experimental Cases, employed blmanua 

approach to the stimulus patterns. (The scores are 

10.16-% and 9.64-% respectively. ) Since all preceding 

series required that the subjects use unimanual approach 

only, this may be retried e s evidence of the positive 

transfer of learning. The Experimental Iroup, on the 

other hand, tended to resort to positional cue in their 

manipulative reactions to the blocks slightly more 

persistently than the Control Croup. (The scores a-e 

14.24-% and 13.194% respectively.) Thts difference is 

explainable by the foot that the more frequent use of 

bimanual approach by the untrained sub<esty reduced the 

number of times in which the positional cue might be 

used by those subjects. However, the fact that toe 

Experimental laser did emrIcy the oos!tlonal cue in 

this series, despite the rigorous control of this 

primitive tendency In all the previous series, seems 

to suggest that those highly trained subjects accented 

("understood") Series VI as an entirely new situation, 

both in visual pattern and motivation, thus supporting 

the conclusion reached on Form Preference (see pages 

215-216). In any event, the trained subjects exhibited
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Table 51
Cogperl æn of

Sub-Group* 1 and II of the Regular Rgper lean tal Group and

Sub-Group» I and II of the Control Group

in Regard to Total Reaction Tina*

Stinulua Regular Kzperlnental _____________ ControlPattern I II I IIRouble Circle

Croea Ci role
115.00 40.50 486.50 137.60

Double Croea

Circle Cross
128.00 56.60 262.00 93.80

Circle Gross

Cross Circle
144.30 72.80 382.90 133.70

Double circle

Circle Cross
114.50 98.20 257.80 47.20

Double Cross

Double circle
152.50 88.70 226.80 161.50

Double Cross

Bou Ho circle
133.90 115.40 150.10 99.80

Double circle

Triangle Circle
149.50 57.70 562.60 406.80

Double Triangle

Circle Triangle
170.40 48.50 98.30 342.70

Circle Triangle 

triangle Circle
243.10 93.60 65.10 273.00

Double Circle

Circle Triangle
211.80 I 144.70 290.30 168.40

Double triangle 

triangle Circle
338.00 135.10 224.90 97.00

Rouble Triangle

Double circle
203.80 153.50 540.70 161.40

on time in seconda
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Table 51 (cont* d)

T. Stimulus 
Pattern Regular Experimental ControlI 11 1 II

8

1
Double Circle
Square Circle 129.60 66.20 323.80 638.70

2 Double Square
Circle Square

278.70 38.60 122.90 449.20

3 Circle Square
Square Circle 294.10 66.60 228.80 257.00

4
Double Circle
Circle Square

261.90 63.60 16».90 372.10

£
Double Square
Square Circle

296.30 lUt'. 4-0 397.60 180.50

6 Double Square
Double Circle 273.80 67 . CO 2bo.60 393.00

>

1
Double Circle

___  Oval Circle 163.20 47.80 237.40 640 . SO

2 Double Oval
Circle Oval_____ 186.10 47.20 208.20 192.00

3
Circle üval
Oval Circle 191.10 93.60 780.60 | 2v8.9O
Double Circle
Circle Oval 190.80 163.80 1091.20

i
469.50

5 Double Oval
Oval Circle

260.20 362.60
-...... Î
429.20 349.00

5 Double Oval
Double Circle

162.20 170.10 738.90 866.80

A'
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Table 52

Cogparleon of
Sub-Groups I and II of the Regular Experimental Group and

Sub—Groups I and II of the Control Group

in Regard to Average Reaction Time*

IP 
T. Stimulus 

Pattern
____ angular Exporimea tal Controll II I H

 H ■m

1
AouLle Circle

Cross Circle
4.11- 2.33- 17.38- 6.38

2
"Double Cross
Circle Cross

4.57* 2.63 9.36- 4.69

3
Circle Cross
Cross circle

5 • 1«*+ . G . 64 13.68- 6.69—

♦
Double Circle
Circle Cross

4.0 y — : -* . J 1
...... i

» . 21 — 2.36

S
r bouble Cross

Cross Circle

---------- !------------
8.17* 8.08-O e lO* 4.44-

«
Double Cross
Double _Circle

4.7 3* s.- 4.99
—
1

Double Circle
Triangle Circle

5.34- 2 « 6 G — 20.C^* 20.34

:
Double Triangle
Circle Triangle

6. ?9- 2.43-
-------——.—---

3.51* 17.14-

1
3

Circle Triangle 

Triangle Circle

œ » a ♦ 4.6b 3.04- 13.65
Double Circle
Circle Triangle

7.56* | 7.24- 10.37- ; 6.42

1
Double Triangle

Triangle Circle

______________
12.07* 6.76— 8.03* 4.85

: B
bouble triangle 
Double Circle

7.2d- 7.68- 19.31* 8.07
Elon time in second I.
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Table 52 (coat’d)

r* Stimulus 
Pattern

nebular Bk Control
I II I ii

V

i
Double dirole

Square Circle
4.63— 3.31 11.56a 31.79-

2
double Square
Circle Square

9.95a 1.93 4.39- tc.46

3
Circle Square
Square Circle

10.5 je 3.33 ! 5.1 ♦ U)<T) •u
1 

rA
 

f1I

double Circle
Circle Square

9.3be 3.13 6.07- 13.61-

5
Double Square
Square Circle

10.53* 5.27
1 ■ — —

14 e 23
—---- II ■ ■ -I.

s • 03—

€
double Square
Double Circle

^.78-
1

3.3 J 12.21- 19.65
i ...
i । ' ' -

1
Double Circle
Oval Circle

6.01— i 2 • 3^
. ._____ 1_____

1..264 32.04

2
Double Oval
Circle wal

•a KJ (JIUi
I 

la .44- 9.60

3
Circle Oval
Oval Circle

6.83- 1
_______ - - — 4

4.68 M
 

; ? 12.45-
Double Circle

Circle Oval

1
6.81e [

i
8.15- 36.974 I 23.48-

Double Oval

Oval Circle

7 ' - '
9.29* ! 15.13 15.33- i

1
17.45

6
Double Oval

Double Circle
b . 44- 8 • 51— 26.39- '

______ . i 43.44
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Table 53

Cowper!eon of

Regular Experimental Group end Control Group 
Regarding Total and Average Reaction Time» 
(Combined Results of Sub-Groups I and II)

i***Mtlon time in seconds.

T 
I 
c

F 
T. Stimulus 

Pattern
Regular Experimental

— — — . K .

Control
Total Total

1
Double Circle
Cross Circle

15c.50 3.24- 624.10 13.00»

2
Double dross

Circle Cross
134.60 3.35- 3cc.80 7.414

S3
Circle Cross 

‘ Cross Circle
\ 217.10
L - - -

1 516.63 13.764
: Double Circle
4

: Circle Cross
212.70 ' 4.43* 305.00

— - —|
6.35e '

IDouble wrosa 
:5

Cross Circle
241.20 i O.03—

__________ I__________
3^0.30 S.13e

double Cross 
6 ;

! Double Circle
549.30 c.194 249.90 5.21-

1
Double Circle
Triangle circle

207.20 4.32- 969.40 20.20-

2
Double Triangle

Circle Triangle
219.90 4.56» 441.00

1
9.19- I

5
Circle Triangle
Triangle Circle

336.70 ' .014 358.10 7.45+

4
Double Circle
Circle Triangle

356.50 7.43- 458.70 y • 66—

5
Double Triangle
Triangle Circle

473.10 9.86- 321.90 6.71-
Double Triangle

Double Circle
357.30 7.444 702.10 14.63-
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Table 53 (cont’d)

T 
E
C

r. Stimulus 
Pattern

Regular Experimental ControlTotal Average Total Av*rug*

c

i
Double Circle
Square Circle

196.80 4.08- 969.50 19.99-

2
bo able Square
Circle Square

317.30 6.61* 572.10 11.92-

3
Circle Square
Square Circle

360.70 7.51+ 485.80 10.12+

4
Double Circle
Circle Square

325.50
---- ---- , 

6.78+ 542.00 11.29* ,

5
Double Square
Square Circle

401.70 a. 37- 073.10
- - — - - ■ ■ ■ 4

12.04* !
!

6
Double Square
Double Circle

341.60 7.12- , ... .a a . aO
---- ---  --- 4

14.14*
I "" ' 4

»

Double Circle
Oval Circle

216.00 4.50 oNS
1 ------------- 1

19.34- ;

2
Double Oval
Circle Oval

233.30 4.36+
--------—
400.20

------------- j
5.34- |

i
3

Circle Oval
Oval Circle

284.70 o. 93+ 1029.50 21.45- I!
Double Circle
Circle Oval

354.30 7.38+ 1560.70
--------- j 

32.61*

5
Double Oval
Oval Circle

622.80 12.98- 778.20 16.21+

6
Double Oval

Double Circle
322.30 6.71+ 1607.70 33.494
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Table 54

Comparison of Bxperlœntal ano control Groupa

Regarding Total Reaction Time* and Average Reaction nae per Trial

Required for Performing Series VI

♦All reaction time in seconds.

Section ^roup regular 
Total 

rteect. Time
experimental 

Average
React. Time

Cent 
io tai

Heact. Time
rol

Average
Circle Sub-Group I ?gg 20 4.6^4 1766.10 10.524
Cross Sub-Group II 472,20

126C.40
3.94­
4. Or-

673.60
2441.70

5.614
8.48—

Circle 
B vs.

Tri angle
Sub-Group I 1316.60 7.84- 1801.90 13.73-Sub-Group II 
Combined

633.10
1W4P.7C

5.? 6­
6.7°-

1449.30
3231,20

12.08­
11.29-

circle Sub-Group 1 9,134 1528.80 9.10c vs. Sub-Group il 406.20 3.404 2287.50 19.06*Square
' Circle Sub-Group 1

।—
 
.— —

o
 

o
*D 

o
V 

$
"h 

ri C
h 

(h

T 
u

K
 

ç n
1 

1

y
 

o
: . 

in
k 

J}
•H 

V>
® 

in

_

13.254
21.044D vs.

oval
Sub-Group 11 
Combined

8c4.80
2033.4C

4 4
 

o g
 

iO j • 
• 

r 
t 2769.00

6304.50 23,06­
21.894

Circle Sub-Group I 4787,80 7. 12» 8634.30 12.85-V* • 
others
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• type of behavior which obviously required the least 

amount of action under the circumstances; whereas the Con­

trol subjects reacted in a tvcically untrained, diffuse, 

indirect, "chance" manner. %e difficulty of general 

adaptation in this group increased markedly with chrono­

logical age.

(4) Cral behavior

The scores in oral behavior for the Experimental and 

Control subjects (see Tables 55, 56 and o'7 on cages 226-227, 

228-229 and 23C-231} are very similar, even though the 

former group exhibited a slightly larger amount than the 

latter (difference 1,561; see "able 8 c n page 232 ) . The 

Control subjects, on the other hand, shewed a higher inci­

dence of "special” .ral behavior \ore 1 behavior witnout 

block contact). This elfferer.ee is enparently due to a dif­

ference in the training and experience of the two groups of 

subjects, since the gustatory reward was an auxiliary motive 

for the trained group.

(5) Vocal1 ration

On the whole, the Control subjects were more vocal 

than the Experiment al subjects with the vocalisation tyre 

reflecting their general lack of adjustment to the situa­

tion. Of the total amount of vocalization exhibited, the 

trained group had accordingly a much higher oercentage of 

vocalization of pleasantness. (The scores are 7C.57+£ 

and 53.63-$ respectively.) Phe untrained subjects, on the

ferer.ee
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au I a

[SectloiT Parti Stlxului Pattern
I I

I {Double Circle 
11 iCross Circle
I 'Double Cross 
! * Circle Cross
। Circle Cross 
’ {Croie Circle

4
Double Circle 
Circle Cross

"Double Cross 
® ,Cross Circle

Double Cross
Double Circle

B

Regular ü;erlsantal

Total
15___  
w

46,454
8_ _ _ _

11_ _ _
59,293 

5

Rreeent
Regular* SycUl'77rn

15
Î55 J
100 {

8___
158 ?

7

11rr
5_ _ _

100 1

o

ibaant

15
Ô f *48X33
c

20

0

0

21"

p
25

1

Control
Present ibeent

total tegular 1 fecial
10

10 1 o 18
55,74 100 ii 0 > 64.293

11
ii ! o 17

59,294 100 »' 0 > 80.714O

,10_ _ _ IC 0
35.713 ' 100 S 0 > _ 64.293 _

"IT 10 0 . .%——
35.714 loo i : > - 64,293

2i0n ?
100

Double Circle 
Triangle Circle 75

6

Double Triangle 19
67,8100Circle Triangle

ÏÔÔ TCircle Triangle 
Triangle Circle

22
78,5721.40
23 25

17.86-F 10C » 0 -f 82.143 :

6 6 0 22
21.4:4 100 i 0

* 78,574 :

17 17 0
60,713 100 0 > 39,294 i
17__ 17 i 11 :
60,713 100 > 0 39.294 :

9_____ 9 0 19 :
52.144» 100 >

5 5_ _ _ _

10017.
Double Circle 
Circle Tri

KT4 17,864 10C > . 3
5 5 *

Double Triangle 
Triangle Circle

20
25

71.42100 10.714 100 A

17.8

6 6
21,434 10Ô ADouble Tris 82.14

9 9

0

0

89,294
22____
78,574

1414
Double Circle

Double Circle 
Souare Circle

14
100

100

00

46

50

Circle Square 20

Double Square 
Circle Square
Circle Square 
Sauers Circle
Double Circle

Double Square 
uare Circle

Double Square 
uble Circle

46.45
14.29

28.57

13 
Too

100

100 0

15
52.57
24
85.71
25
KT

row

32,144* 100 > 0 >
13 1: . o - -
46.4M 100 X

8 8 0

19 
67,864 
15 
53,574» 
15”

28.574 100 > ■ 0 >
8 8 0 F

28.574 100 $ . O A
5 . 3

17,864 ; 100
9 9 bH

52.144* ■ 100 > ° 1

71,4^
20 
71,434
25 
8U4£
19
67,864
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Tlbli 55 (eont'd)

Notion fort Stieoluo Tettem Regular Xxpe rlnntal Control_ _ _ _ _ _ _ _ _ _ _ _ _ _
Preoont l iant Present_ _ _ _ _ _ _ _ _ . Absent

Total Regular Special i total [ Regular ; special _,
1 Double Circle 19 19 o I »_ _ _ _ _ _ _ _ _ _ 12 J =- - - - - - - - - 16 . 3--

i Onl Circle 67.864 100 > 0 $ 52.144 42.864. 100 1.0 % 57.144- - - -
. ■ Double Onl 20 19 1 ' 8 10 . 10 0 18 -

8

* Circle Onl 71.434 95 > 5 $' 28.574 35.714 WO_ _ 2_ _ _ 0 > 84.294- - - -

5 Circle Onl 
Onl Circle

11 11 0 W 6 .6 . ü
i 59.29«> 100 > 0 $ 60,714 21.424_ _ 100_ _ _ > , 0- - - - 1 - - - -

Doable Circle
1 12 12 1 0 16 5 .5 . 0--------g- - - - - - - - - - -4

5
Circle Onl 
Double Onl

i 42.864
j ,..L—U—

0 57,144 17.864 100 > u > - - - -
0 , 27_ _ _ _ _ _ _ _ _ _ 3 . 5______ 0 ----

! 6

Onl Circle 
Doable Onl 
Double Circle

i—LS3t 
| 10.714 1 100 >

! 0 28_ _ _ _ _ _ _ 2 2 y 2-e- - - - - - - - -
O < 89.NJ" 7.144, 1:00' >' ° >i -

1_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ i- - - - - - - - - - - - - - - - - - - - - - - - - -
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!J
i

TlbliM | (coat'd)

Section Pert Stlaulue Pattern Regular Kxnerinntal Control
Prenant ibeent .-recent abeent

lot al angular Special Total tegular Special

1 rouble Circle 
Owl circle

3 3 Ô 17 0 —■ 0 0 2.
15 > 100 > 0 y 85 > _ 0 o,.X 0 > 100 >

Double UT81 
circle Oval

6 6 0 14 0 ■ 0 0 20 -
2 30 > 100 > 0 >_ 70 > 0 c $ 0 * 100 > ;

oirde oval 
Oval circle

8 0 12_ _ _ _ _ 4 4 ° J-
5 43 > 100 > 0 f s 1*

. 20 L loo i -2—i. 80 $
D Double circle 

rirela utb!
6 6 0 14 4 4 _ 2—r 16

, 4 \ 33 ? 100 > o f 70 $ 20 i 100 i 80 $ q
!- - - - - - - - - Double uvel 

eval circle ....
---------- 3 17 ._ 7 7 r. o ... 13_ _ _ _ _ _

; 5 ) .-12—1Æ-2- 0 >_HH- 05 £ 65 $
12

i
6

Double Oval
' uouble Circle

: 5
; 25 ?

0
p; ,

6
40 j loo r j 0. A. 50 1

1
4-------- -
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Tati* 57

Cowl ÊL21

U MBI .1

r.u to iMIm* a ». c,: Sil

lb : 18

Section Part | Stimulus Pettern Begulcr axperlMntal_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -
Present. 

Total Regular*
Absent .

S/ cla/j_ _ _ _ _ _ _ _ -

1

. Double Circle 
; Cross Circle

23 1 23
47.52-4 100 5

0 125 .

: Dou.Ie C-oas
_ _ 1 Circle Cross

1- ] 19 ,

39,c84 100 ?
° ».. — !■o ,»0.42^_J.

r Circle Cross 
Cross Circle

13 1 15
27.38*4 10C $

0 35 j.
O $ 72,914

Double Circle 
4 Circle Cross

12 1 12 0 ] 56 u

25 j 100 - V5
Double Close lu 1 13 , ...

3 Cross Circle 27,vl|^ IX %
O 135 m

O $ 72,924
Double Cross 10 j 10 ...

6 ■ jour le Circle , 20,-3^ IX 2_
0 136
0 V;.l?4 .

1 ________ __ _______ i-------- ---- , ----------
Double Circle ^4 14 ।■—,—

i 1 : Triable Circle 29.17^ IX . ? ; ..J——
! Double îrlavls 15 Id ; 0 103 . . . . . . . .

B

2 ! Circle Triage : ^1.2^ IOC i ! 0 $ 68.75 1.,,
: ' Circa lrien^la

" ; Triaiurle Circle
13 j

' 27.084? 100 j ! 0 $ 72,92^

4
Double Circle 
Circle Trieuse

' 9 H 9_ i - -
' le.’t hx ; ! c .

1-----  
; 5 .sæ HhK i.jj£r
! 6

" , - ---- y*27,084 100 TZ
14 : 14 _l

" ' Contre._ _ _ _ _ _ _ .-
Pre cent J Absent

Total j Hollar_ , Special i .
"19 1 18_ _ _ 1 '4-—- - - - - - - - -

39,564 ! 94,^ 5.264! 60,424_ _
! ii ' u 2 ' 32 ...
i 33.534 i 87,51. 12,5 > ! 66.6’4 ..

0 : 56

12
15
IF

IN X_
12

? ic< '/
I 12_ _ _

25 , , 10Q

c

Q I ! 72.924 “

; > ; 70.834 J
0 36_ _ _ _ _ _ :

> 75 -1
36

0 > . % A

3 . 2« J«_',» - - -
45.834 86,3(4 . ^>^4 54.17±
Ï2 21 '
65,824 ! 95,154
10 10
20.^4 | 100
13 .13
27,084 100 >_x
11 . H
22,924 100 >_
12 12 3
25 > IX

56
T > ' ?9,P?
1 >
7,694 ?2.924
o 'st _
0 ) .77 ,064
T >_Z
0 > .75 3

Double Circle 
Square Circle, 
Double Square 

' Circle square 
F Circle Square

Sauare Circle

2,_ _ _
6O.42^
«_
87.5

" ---- 
.A 

vlI
100

Î 2

4
12 1 12
25 j 100
11
22,924 100

36 
nz
37

0

15 0 .. 35___
27,084 10 > °
Î7 ; i? 5 - —

» u
27,064 ! IX i 0 » 17^^

TT ii ; 0 i" ...
w » « > I !!•»

U u -

0 > , M.56*

54

35 
66.75

t Double Circle 
! Circle Square 
' Double Square 

Sauare Circle
EEK! Ï? 14 4 31 __

35,424 . 82.354 ! 23.5)42 Jli&k
Double Square 15

0031.25Double Circle

•By ■ngulir" ore! boiwTl®
••By 'spooler owl bebarlor 1»

il ,
W.174 100 > j 7.144 70.824- - - - ! 

1? _J1 '
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Table 5? \ mW;

Part Stiauius return taule r Içerlwntil .
ibient

raatrol 
mient ibeeat ,

1 Doubla Ci rtli
>t« ; [.trel*

Total ' Begul*._
22 22
45.63t> 100 L_

a;eclal , ;
0

J L^L-

ratal :
* 12 .
: to >-

Mig'ulir ' specie
12 0

100 > ' 0

i

2-
——1
—H-

2

Î

youtli jnl 
Clrcli wl 
circle jtiI 
Orel Circle

" 26 25 _
54.r-*.
1» 19
h.56+r 100 1­

" 18 19

1 22
3,r5-> 45.%^ 

n 29
0 > M.42-^_

-° U r-

20.634
' 10
" 20.834

9

100
10

100
9

1 Y

h :

■H-

Z .-e- 

^.1%^ 
M
81.25 *

4

5

6

Circle Jnl . .
Double vrai 
eval circle _ 
Double eval 
Double Circle....

V. 5 >100 *
4 4_ _

100
— : ' 6~

lt,674, 100 fl

0 1 62.5 k

0 > )i.Fr

“T“> 82,334.

L8 a ? J
■ IC .

20.834
[ : j—

20,334 j

10 
IOC

10
100

^-T
14-

-L­

>

2-

38

38
T..1H ...

i.Fr
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table 58 

Comparison of Experimental and control Groupe 

Regarding Oral Behavior

Observed in Seriea VI

Sectioi Group Mogulsr Experimental I Control
Total Regular* Special** Total Regular* Special**

Circle 
à VB.
Cross

Subgroup 1 59 59 0 52 52 " Ô '
Sub-Group II ! 31 31 0 34 31 3 "
Goabined . 90 90 0 86 83 3

- -f-1 -- - -
Circle 

B ve. 
Triangle

Sub-Group I ; 40 40 0 57 57 0
Sub-Group 11 । 32 32 0 33 29 5
Combined j 72 72 0 90 86 5

-
Circle Sub-Group I i 57 57 0 52 52 0

ÎC vs.
Square

Sub-Group II 24 24 0 33 30 5
Combined j 81 : 81 0 85 82 5

Circle Sub-Group I | 66 Î 65 1 38 38 0
& vs. Sub-Group II 31 1 31 0 23 23 0

oval Combined 97 J 96 1 61 61 0

Circle 

vs.

Others

Sub-Group I 222 £21 1 .99 199 0
33.0*46 99.55-» .45# 29.61# 100 » 0 >

Sub-Group 11 118 118 0 .23 113 13
24.58f* 100 > 0 » 25.63-» 91.87# 10.57#

Combined 340 339 1 522 312 13
29.514* 99.71-» .29# 27.95# 96.89# 4.04#

•By •regular* oral behavior is meant that form of oral behavior in which the 
stimulus block is actually in contact with the subject's mouth.
••By "special* oral behavior is meant that form of oral behavior in which the 
stimulus black is not in actual contact with the subject's mouth.
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other hand, exceeded the trained ones in the percentages 

of vocalisation of unpleasantness and of communication. 

(The scores are: for the Control Group, vocalization of 

unpleasantness « 41.33+%; communicative vocalization» 

7.26-%; for the Experimental Group, vocalization of un­

pleasantness = 25.29-x, communicative vocalization — 4.37-%.) 

(See Tables 59, 60, 61 end 62 on pages 234-235, 236-237, 238­

239, and 240.)

(6) Effective Concomitant

In affective concomitant, as In vocalization, the 

Experimental subjects exceeded the Control subjects In the 

relative proportions of oleesant end very oleasant affective 

concomitant. ( The scores are: for the Experimental Group, 

very pleasant * 9.20+%, pleasant — 90.92-#; for the 'Con­

trol Grouo, very pleasant » 6.16+#, pleasant — "9.98-1.) 

They were exceeded by the Control subjects In neutral, un- 

oleasant, and very unpleasant affective concord tant. ; The

scores are: for the Experimental Group, neutral — 11.89+#, 

unpleasant *■ 8.85+% and very unplea san t — .69*>; for the 

Control Groun, neutral — 14.76-unpleasant — 16.-4♦#.

very unpleasant — 1.56*#.) (See Tables €3, 64, 65, and 

66 on pages 241-242, 243-244, 245-246, and 247.)

Taking into consideration all the data on reaction 

time, manipulation, vocalization and affective concomitant, 

it is evident that the trained subjects, except in the 

one critical matter of form-choice, gave conclusive evidence
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Table 59
CwM 10» of

Sub-Group I of the Bw 1er kperUental Group 

with Sub-Group I of the Control Group it Begard to eoeellzetion

: Pleaaant; U.= Unpleasant; C,s Coe-uticstlTe

J Section rart Stiaulua Pattern ‘pMiont " kbaent _ _ _ _ _ _ _ _ ftowat . Abaent

Total P. U. ç, | Total
1 A 1? Û

P, 
5

U. 
5 "T1— 19

1 '

1
Double Circle Î 
Croie Circle

11
39.29-4

9 
81.824

2 
18.184 0 N 46.714 52.144

—75--- lu ifi
33,33e> 

g
55.564 11.11F 

0
67,86F 
18

2
Double Croee i
Circle Croie ! KETH ■IMI

EKSJII
0 1U _ lu

"6 (50 " T k,7iF 4Ô f 50 -L 0 > 64.294
■■■ 1 ] 15 8 3 3 2 20

3
circle croee . xo _ 
Croee Circle I «.434 .. 49.234F 23.064 7.49^ 53.574F 88.574 37,5 > 

5
37,5 >

5 ;
25 9 

1
71.434
17

1 i

4
Double Circle । 11
Circle Croee ! 39.294

5 
45.454.

4 
34.344 18,18^ 40.71F. 89.294 45,45e>

7 ।
54.554

1
9.094 
g

60.714

5
Double Croee
Croee Circle 1

12 
42,844

11
91.474

1 
8.334

1 ,14 10
8,334 57,14F 55,714 70 ? . 10 Tl

10
20 f 

1
64.294
17

1_ _ _ _ _ _

1

6

1

2

3

4

Double Croee 
Double Circle

Double Circle 
Triangle Circle 
Double Triangle 
Circle Triangle 
Circle Triangle 
Triangle Circle 
Double Circle 
Circle Triangle

11
39.2.4

10 
35.714

28-5^.

44.4^4

44,434
14

7
43.444F

8
80 F

4
75 F 

7 
53.8541

8 
41,u44

8

3 
27,274

■V-

12.5 F
4_  

40.15F:
..4. . . —

30.774
5

9,0^4 40.714 39,94

1 118_ _ _ _ _ _ _ _ 9
10 j 44,294 32,144.

1 20 7_
12,5 S 71,434 25 $

" 0 ]15 15—^
0 j 53,57F 53,574

, 1 ] u n—
7.404 53.57F 50 F

" 1 114 14 ...

^94 1
_ _ _ _ _ _ _ _

4
44,474 ]
«_ _ _ _

85,714
14
93,334
,6 
42.864

7

90.914

3_ _ _ _ _
33.334

6.674 
8 1

57.144
_8_ _ _ _ _

9.090

0 1

-H­

-H-

60.71F

19
67.86F
21 -
T5 9

50 *

58 91

1 c

5

6

1

2

3

4

Triangle Circle 
Double Triangle 
Double Circle

Double Circle 
Square Circle 
Double Square 
Circle Square 
Circle Square 
Square Circle 

! Double Circle
Circle Square 

' Double Square

50 
20 
71.43-f

-A— 
42.664 
13 
44.434 
10 
35,714 
10

57.144
13 
4a ?

7
58.33F"

8 
41.-44

——r50 $
6 .

35/14 
7 

35 "F

4
33.33F- 

4 
30.774

5
50 F
-i-r

7.14^

» .a
1 
8.334
1
7.694
0

-P

_50_ _ $_ _ _ _ —L
8_ _ _ _  12

28.57F ; 42,864

16 9
57,14F » 32,144­
15 J 4
53,57F a.i54_
18_ _ _ _ ! 14
44,29-Fî- 50 $

50 F_
hJ---------

33.334

5
55.564 

6
100 >

7
1 50 $

8

57<144jb . 
7 

58.334^

4
44.444)

0Lp- 

35.71F
1 

11.114

n—L 

8.334

1
22.224 

0 
Lx 
2
14.294 

0 
0 9

16 ^4
57.144

19
67,864
12
78,574
14 
* 4
19
W.M4 -

35,714
%

40 T 
7

«74

40 ± 
8 

53.334

0 ?
0
0 ?teTi K >

13 
61.904

7 
53.334

14^
7

85 F
185

6

Square Circle . 
Double Square 
Double Circle

5o.o7A_
11 
39.294

4
34.344F

7
43,644

17 Z W ,
i 40,714 :. 55,714

7 
70 9

3
50 L 0 L 64.294 1

P,« PlMMtt; Ü.: 8? trwutly wro that sponUmoua imination, coupled with a genral pleasant or
CoemieotlTe Tocallwtion la that type . 41wctwi such «a an jatttoi)t to commleate with aoneone or aoaethlng; or the aoUs 
accospanying ^wrch for tbe%Wter it Va alinea out of the aub^eofa and disappeared from light.
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Table 59 post'd

tctloi i AM ' Stladua At ten Neuler bpe ri natal ^2-

Promt ■AbMUt Prex . ! Ablest
T— j..... } Total P, : U. ; C. ; ;O’.< I I -•

’ 1
' Do*le Circle ! 9 8 . 0 ! 1 . 19 y 4 \ 2 j ’ 5
j Onl Circle ■ 32.144 88,894 6 * * iW 47.864 32.^4 Ai A "4 i 33.3 3ee j : > Î
vo*le Onl ? 5 1 ' i . 21 ? i - * ■ •5

E ■ Circle Onl S $ 71.434 ' 14.294 ! 14.294' n % J: 7 * > ' 21 4 64.1:4

3 Circle Onl i 9 : à 1 0 ' 19 4 23

' Onl vlrcle ; 32,140 100 > . 0 $ * 0 f «7.864 _ r.::4 4 : 2L !.. 82.144
D । Do*le Circle 11 U . 0 ' 0 1! 13 4 A V

4 j Circle onl : 39,294 100 > o > ; * * 4«,^4 7 O ' .1 ♦ • -, 4
Double Onl 12 2 K : 0 14 2. 14

5 ■ Onl Circle . 42.844 It,«74 . 83^3f> ; 0 i 'l.ej^ h 25. 4 : 4
i Double Onl 10 4 6 0 18 19 ♦ - 2

4 ; Double Circle ; 35,71* 40 K 60 > ' C f &4.204 . — ”4 5:.-^4, :. 4 32.144
!r ’
i , ii „ — ne — A 4 ■ ■■—
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Sût K

Sub-Oroup il af t» Bu i nitr Grow

ui Sob «Group II of Ue Control ; Group in Burt to Voooliiotlo»

Notion Port Nimluo Pitton _ _ _ _ _ _ _ _ _ _ _ _ _ Regular tope dental / _ _ _ _ _ _ _ Control
Proant Abent _ _ _ _ _ _ _ _ Prient_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ , Absent

Total p. 0. | C, To tel P. u, C,

1

1 Double Circle 
Croie Circle

5 4 0 1 1 16 7 5 1 1 13
26 > 80 $ 0 <1 * i 75 f 35 > 71.434 14.294 14.294: 65 >

2 Double Crone 
Circle Crow

4 5 1 0 14 6 6 . 0 0 14
30 $ 8343» 1647» ! 0 $ "%" I ' k Tl 100 > 0 > ! 0 70 *

5
Circle Ôree 
Crops Circle

12 io r 1 ! i 18 2| 2 0 , 0 : 18
eo i 8343» 8.33» 8.53» 40 j 1: 4 100 $ -0 $ 0 > 90 > _

4
Double Circle 
Circle Cross +r i 

55.564
4 0

44.440 ’ 0 $
11_ _ _ _ _ _ _ _ 7
» * 5sT-J____

7,43»
1 ' 1 .13

14.294 1 14.29»: 65 >

5
Double dross 
Cross Circle

5 ; 5 0 1 0 15 , 7 J 3 , 3 1 ' 13
25 > ’ 100 $ a. . . . V 6" < 75 i J5 » . 42,864 42.864 ! 14.294 65 >

• Double Cross 
Do*le Circle

8 8 0 ! 0 ! 11 11 6 ' 4 ; 1 — 9
4C i 100 | o fl 0 J % * M > ' 54.56» : 36,36» j 9.09» 45 »

—1' ■ r '

1 Double Circle
Triangle Circle

? 6 0 : 1 13 12 , 6 : 6 » «
35 I 85.71» 0 4 14,W» 66 » 60 > i 50 > 50 8.33» 40 >

—
2

i-----
Do*le Triable 
Circle Mutie 
Circle 'Tri title 
Tringle circle

e 5 0 1 : 14 13 ! 7 4 2 7
30 $ , 83,330 
e : 8

70 f 65 > i 53,854 , 30.774 .
11 12 : 8 4

15.381? 35 > 
8

: 3 40 * J 100 $ 0 I o > w I 40 i : W.674 33.33» .XI4M—.
1 Do*le circle 7 : 5 ' 2 ' Ô ; is , 9 : 8 4 _ _ _ 0 ii

। * Circle triangle 35 & ' 71.434 1 28.570 ' 0 « $ 45 $ SQ.M i 44.444 ° —

; s
I—

Double Tringle 10 8 2 0 10 , 8 4 4 0 12
Tringle Circle " 1. -M. “ r ; », ».JL-L| 80 XJ-p- • X 

o
.«.2_ _ _ _  

14
1 6

F

Double Triangle 
Double Ct tele

Double Circle

12
60 i

9
45 %

10
8343»

' 9
100 »

1 . 0
16.67» 0 {

0 0
—5 f ô i K

 P
 S a » »

 - •
••
•

8 
G

 X o 33.330

3
23.08»

66.674

n- - - - - - - - -  
53,85->

-LX

-2_ _ _ _  
23.084

70 >

7 —
35 >

0

; 2 

5 

4

Double Square 
Circle Num 
Circle Square 
Snare Circle 
Double Circle 
^'«quero_ _ _

8

7
35 >

«-i-

; e 
100 $

■ o '"-r 
-P-P 
-P-P 
i 5 f-U as
 G

 e 
s 8

 g
 

1*
 I* 

1*
1 

...
 

• M 
« —

 « 
- -
 

-••
•«
,

. s
Ig

U
Ig

 8
 G ' 9

56,25 { 
J- 
^•460—

6 
46.154

4

43.fi >
8_ _ _ _ _

61.54»
6

46.154 _j
2

0
0 >
0
0 >
2

15.38»
1

4
to > .... 

7
» » 
!

36 j'"
13

S

i 6 
+—

Double Square 
Num Circle 
Double Square 
loublo Circle r 57.14» 42,86» 0 . » 65 ^I_66_ _ L

57,144 

îo.Æ

28.574
8

14,29»

"Tw?

8-8

,: Pleasant ; ü.: Unpleemt; C,: 
oarunleetlTo voeilization Is the 
Uto of the subject. It conrods 
sccoapenying s search for the bl
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TÜ1» tjCiwat'dj

owtlon Pin StlMlu» Pit ten _________ m^r hjeil mental________ j Control "Free ent meet : rTeeent Absent
lot el P, Ü, C ,, • Total p. 0. c.

D

1
uoubli ciroli 
Owl Circle

5 4 0 _14 J 6 0 3 3 14
» > 80 > o > 20 f MU 30 j 0 > 50 $ 50 $ 70 $

:
lout Lt Onl
Circle mi

2 1 0 Ô 18 J 7 3 4 0 13
10 > 100 > 0 I 0 > 90 36 * 42,664 57.140 0 > 65 $

3 Circle Owl 
Orel Circle

2 8 0 6 18 6 2 4 1 14
K > 100 > 0 > o > 90 U 30 » 33.334 66.674 16.674 70 >

Double Circle 3 6 1 W_ _ _ _2 5 0 13
’ Clreli Orel 15 > 0 > ^3#' 85 >’ 35 » 28.570 71.434 0 « 65 >
. ' Do*li uni * 1 3 0 18 i 8 3 5. . . . ' Ô 129 Orel circle 20 * : 35 % >io > 80 > j 40 j 37.5 > 62.5 i 0 > 60 >

6
yo*le uni
Double circle

2 1 ■ 1 0 ; 18 12 8 4 0 8
L > : 50 > , 50 > 0 >1 90 W 4 66.670 35.33* . 0 $ 40 >

1------------ _ _ _ _ _ _ _ _ _ — - - - - - - - - - - !- - - - - - - - - - - - - ;

I i
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Section

A

Title;

Co«3rt

tM combined Sus-aro^i of.

an: tie Combined Sut-Groupm of tie C*

61

IM Of
the regular h^rlwotil

trol uro up in aegerd to Tocalizatioa

C._ _
J__

o

Pert Sticiàus fattem Absent
Absentfrisent

52
66.6?^ j

12
i2

5
3

62.5 > J
4 51

6^ : 2122
s

Oubie Circle

.6^ î

45,85a) ! 51,^2

Douda ulrde 
Cross ulrde

21 : 12

63.644 j ?»W ' 54.1?^

57.5 I ' 55.564 ' K.%4.
I? i io : 4 - — 
35,42-y ; 58,82*) : 03'5:4

11.114 
3

16 12
33,534 ?5 _£
10 5 . _

64.584
26_ _ _ _

2 " -
20 i ' ?9.174U

2 SO J

P.
8 

SO

noude ,r:s3 
.rose Sirote
Dcu-.le Gros 
Do-‘.a Circle

Control 
Present

1 U, ~ ~
6

T" 37,5 f

Total 
16
33.35

men.ar fxperl^ntal

Tote:

uO

26812

II17
2b t2u

J____ .
55.134 ■

^1—4

•• * • • 7» a

- Dcudedrde

45.75 )
17

dr: " .14.
21 I _ _ _

^.e?4
J2_ _ _ _ ‘
60 Ad

8 ;
44.444) !

76,194
12

54,25 > • 45.834 । 36.364
90 i 22 L__15____
56.25 fl
31___ i 
64,^1

7.414
2_ _ _ _
9^

47,

61.11

54.17
50

22
45.
18
37,5

31.82 54.17^6dl

60. 1

12

45.

58

21

52.0

u

41,67'52.14»]

Double Cross 
Uin.e Cross 
Cirde Cross 
lross ulrde 
Dc.de

M —| 
5M7TZ
58

20.834 ! K A
18 *

m 
7

27 22
56.25 j j 31.484
K ! H Z

Id 53 
12 
52,17

. 45.75
25

2147.92.
11

11
1.56

, Douda Cir la
À Sq^uara d.de

Douds Square 
Circle Square 
Circle Square

“ |Square circle
Double circle 
Circle Square 
Double Square 
Square Circle 
Double Square 
Double Clrc-e

xiiZ2
8____

40___ *
K. ^018

?7.56

CoBunicative wiJSttw li «51» 1b 'dPsrently are than spontanaw

£3
7

22,^34 : 54.174
1 "

13
48.15^

J__
31.82^

21_ _ _
523
26_ _ _  
54J7?
20

12 _
44,4 44
14_ _ _ _  
63,64-»
17

2?
56,20 >
22_ _ _ _
45,834
18 7.1

4.3
11
47,

«
52,11

1 47.834
23
47,92

’ greep and disappeared from d^t.

Dc.de
d.de
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Table jei (boat’d)

Section Pert Stlmlue ?a:terr. regular 2x;*rtanta._ _ _ _ _ _ _ _ _ .
Pre sect____At sent '

Totai ?. U. Ui
2

_ _ _ _ _ _ !
34 :

1
rouble Circle 
Orel Circle 2nl7^r

12
C 14.1i* "1/3*1

L

' Bauble 3nl 1 * 1 5% :

4 ' Circle Oval 18/5 » ’7/8-J- 11.114'« 11,114

1 * 11 : 11 37
! 3 >1 circle 22. si 4 '1% f T 1 ii

M"
~ V "".36*

34
4

Double Circle
Circle Onl .

.4
2/./-V ! >,/4

! t

: 14.1M ’.14*
T---- —

"2.95* 
r32

« Double Orel 
Oval circle

16
33.334 ; //: ? 1 C 4

: 36
ie Double Oval 

j peut le Circle
12 : . T-
25 > ' 41./4 i ' >^4

1______L—--------

' ? \ . >

Total 
15 
5ÜÏ5 
1?
3M2jr

' 11 _
■■_
i 20 _ 
= _41,6?4

26 
i3£ 
« 51

* 
* 

* 
*
 

. 
a 

a

Control 
ent

U.
6

« L
6 
55.^

4 
56.56*
15 _
» L
10_ _ _ _
35/1*
14

C.
1

« L
2
U'4
2

U.18*.
0
* .L
1 ■
5,57*
0_ _ _ _ _

Abmt ~

58 
68,75 >
51

h 64.56*
57 ~]
77,m
28

;■ 58.35*1
; to ;
{ 41,67*
I 17

<_J4156£

■ —

; 5t^ 45,16* o r
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Table 62

Comparison of Lipari mental and Control Oroupa

Bagardi Vo cal 1 zat 1 on

Observed in Series VI

Section Sub-
Srou;

Regular Kxjperl rental . Control
Total Pleasant Un- 

plees^-nt
Commun!- 

cative
Total Pleasant Tn- juommuni-

pl«as?nt| cative*
Circle

1 7S.
Cross

I 72 52 16 5 59 25 30 ! 7
II 45 37 2 40 2” 9 ! 4
C** 89 22 7 9„ 52 39 ' 11

■ 1 ........
Circle 

Ï 73. 
triangle

I 78 50 24 4 71 43 27 ; 2
II 5Ô 42 2 6U 32 26 3
c** 126 92 30 A 131 75 53 ’ 5

Circle 
: vs.
Square

I 71 37 32 2 69 46 20 ' 5
II 43 3 C 75 31 38 1 7
=*• 114 77 35 2 .44 77 58 12

Circle I 56 39 17 2 76 44 SP ' 4

r Ta* II 18 10 6 2 46 i 16 25 4
Oval QU* 76 49 23 J 4 ^22 62 55 6

Ci role 

vs.

Others

I 279 XV8 89 13 ►75 156 107 16
41.52-*  63.804k 51.90» 4*66» 40.92» 57.45» 38.91» 6.55-4

II 156 129 21 6 121 108 98 18
32.50 ri 82.69» 13.46» 3.85» 46.04» 48.87» 44.34» 6.14»

c** «5 |307 110 19 496 266 2Ô5 36
37.76» 70.57» 25.29-%i 4.37-ri 43.06» 53.63» 41.33» 7.26»..." : 1 1

*CoasBUnlcative vocalization is t hat type wbicn is apparently more than spontanée® 
localization, coupled with a general pleasant or unpleasant state of the subject. 
It conveys some spatially directed meaning; sue a as an attempt to communicate 
Situ someone or something; or the sounas accompanying a search for the block 
After it has slipped out of the subject's grasp and disappeared from sight.
*•0 Combined
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ail!
cwr Im of

8d4row I of the N nier hpertMctel Group

to tort to Affecthe Conoorttutad Sub-Groap 1 of too Control Grog

Pert Stialue Pattern
—dit— P. 1. & 1, 0, v, p, 1 F, 

g | _ _ _ _ _ 2
0, 

5
T.U, 

g
1

Dodie Circle 
Croei circle

4 
14,294

24 
85.714

1 
3.574

2
7,144. 0 » ».S74 96.434 —w 17,864 i f

1

z yodle Croce 
Circle Croat

5 25 Ï i 0 _ _ 2 ' 25 • 4 1

1:J14 89,294 3.574 10,714 0 > M44 89,294 14.294 3.674

5
Circle Crow 
vrooi Circle

5 25 ' 1 f.... 0 _ 0 M : 4 5 0
17,M 82,144 _ 3.57^ 1^.714 0 » ; 0 t 92,86^ 14.294 10.H4 J .

4

5

Dodie Cirqlo 
Circle Crou

4 24 .3 ! J____ : % M . 3 . 6 ..... 0
14.294 85.714 10.714 - 12.714 3.574j 7,144 89.29^ 10.714 ' 21.434 0 >

uodle oroM 
Croce drelo

4 24 5 i 1 . ... 0:0 28 6 1 0
14,294 85.714 10.714 . 3.5’4 0 » : 0 t 100 $ _ a.434 5,574 ° >

4
yodle uroee : 25 2 *3 0 J Ô 28 2 10 0

■ yodle ctrcle 10.714 89,294 7.144 :■ 1C.714 i ù 0 > 100 > 7,144 38.714 ' 0 >

1 ■ -
7- - - - - - - - - - -

—y~ 1 0 : 3 25 Q 5 7—2- - - - - - - -
1

! Dodie drelo
1 Trienile Circle

4 
14,294

। M
85,71^

2
* 7,144" 5,574 ! '0 j] io,714 89.29 4 0 % 10,714 7.144

i Dodie Wuili
i * ; Circle Trimle

5 ’ W 3 1 . 0 ; 8 20_ _ _ _ _ _ _ _ 1_ _ _ _ _ _ _ _ 0
17,864 ' 82,144 10.714 . ; 0 L 28.574 . VMM.. 3.574 : 0 >

2 1 rMCircle Triune 
l 5 > Tri unie Circle

■'1 ! r J 6 : 0 i ts
r 96.424 10.714 . 21.434 : 0 L 17,8*4 82,1*4 7,14*» ! i,5?4 : 0 D

i ® ' Dodie Circle
i 4 ' Circle Trienilo

a 14 4 4 .0 ; 1 25_ _ _ _ _ _ _ _ _ 6 , £ 1
10,714 J 85,714 . 14.294 _ _ V_ 21.43-» ■ 28,574 i 3,57# (

10 । 8 . 0 •. ‘ Dodie Triessle
' 5 | Triu&lo Circle

5 ' 25 8 .5 : 0 J J 26
1 1.714 j 82.144 28.574 17.864 : 0 t ' 92,864 35.’^ j 28.574 . 0 > |

.11 ; 7 : 0. . . . 3 1 24" ! 5 7 . 9 2 25
6

1- - - - -
! Dodie Circle 10,?l^ * 85.714 1 10.714 « f ; 0__ # 7,1M ' 89.294

4-t----- : T'-i'j- -
39.294 0 > !

! 1
1 Dodie Circle 
‘ Square circle

4 
1*-^

i % - _ 
! 85,714

1 1
; mi : 14.294

! 0_ _ _ _ 1 26
0 i 3,574 ' 92.864
6 i 5 L16

5
' 10,714
? 1

1 , 
3.674
0

i Dodie Square 3 25 6
' .1 uu

4 
* U 1 6 ' ( 13.714 1 89.294 ! 3.574 H-r

i i !

ery Unpleaeant

2 : 26Circle Square 
Square Ciroli 
Dodie Circle 
Circle wuere 
Double Square 
Square vircle 
Dodie Square

V, P,: Very Pleaeant; P.‘ Pleiunt; K.: Seutrel; U.- Unpleeiant; V. U.
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Table «3 i teont 4)

Section Pert

1

StüelM Pittern

Double droll 
uni circle

HH-

10,714

Regu

' 26 
89.29^

1er Ixperii
1.

2
7.14*

entel

"I- - - - -
0 i

T.Q. J 4 %—
0_ _ _ _ : 3
0 ' "T? 10.714

25
89,294
21_ _ _

~ 75 *
15

contre, 
b.

2 
7.140
3

10,714
7

:
3 

10,714.
2 
7.144 

4-r-

---------------

0

2
Double Onl 
Circle Onl

1
!,5?eC

27 
96,434.

3
10,714 

*

0
0 L
o

1 — « 4 _
3.5?4i 14,294
T r 1

Ô * 

——7—

D

i 
j

1—
i 4

Circle uni 
Onl Circle . 
Double Circle 
Circle Onl

j w i c .. .
Ml* . 89.294 ' ’.14*

8 _ 20 . 4

-Çf 5.574 ! 89.29.b_ 
ri—î 1 , ■ -

» c
9_ _ _

' u

0 k 
9 

S2.144~ 
5 

17,864

0 1- - - - -
0
0 *

1 J
28.57^ . 71,434 . 21.^4_ _ _ 0 > ! u JU "ML. 7 0 y I —

24 ! 4
: bauble Onl o 27 ? . 8 : 1 J 3- - - - -
! 5 . 0 96.434 uhl 28.5’4 

' J
7.144
0 1 1

.OverAT?
24 ' 6 9_ _ _ 1_ _ _ _ _ _

6
Double Onl ' 5,57ir

i 27 
96,434

0
' 11.434 1 21.43^ 0 *1 3.570

i .

i 21-4>4 : 31. 1 - - - - -
ï ' i L—--------------------

1 ■ - -------- I ------------------------ :



243

Soettoa Part Stlmlw Attira

i

2

5

Double Circle 
Croaa Circle 
Double Créai 
Circle Croaa 
Circle Croaa 
Croaa Circle 
Double Circle

। 4 \ circle cron
■ Double croaa

5 Croaa Circle
i . ' Double Croaa

. Double Circle

Dontli Circle

V. P. 
2

Z23
J___  
lo >

5
-LL-2

0

mil : Ji 

82511 - eul 

8ub4ronj II of tai In idg kirtantil Orouf

ud Sub«Oro% II of th» Control Gnu; ii to Affoctlv# CoMMitint

* 

w > 
18_ _ _  
90 >

0_ _ _ _ _ , Lv0 > I 100

Daaular toeriuental 
" U.A
0_ _ _  o

P.
Coat ro 1

I.

iss y

J-JL 
J__  
to_ i 
j_ _ _ _  
10_ _ >

1
Q

o : o : so
6 >; o # 100 (
1 : i 19

5__1

c
s $ 95 * : o t
1 19

4 ; 16
20-2

5

20 > 
0

7
5 * % >
0 20

j___  
10_ _ 1

| 80 * j 8Ô $ । % >\ O" 
1 I I !

R
0 rw >
0 . 20
0 > , 100 >
1 19

80 nwwwv&rwiv ; * - y । ----
1 Tritn&li Urcli ! 0 > Jw > . 5 _>

'ttonhlTtn^li 3 if „ j -
; 1 Clroli Trtuili | 15 { 85 » 0 X

! 0 J 1 * 19

n, it .c. 
i l o ~

1,1 - 9.
» » ; »
2 5 . 0

U * I W Ct

I. -r—r

J
-i

4

Clroli Iriagli
Trlen&lo Clreli

Circle iTian&le 
Double triangle 
niaaale circle 
Double rrlaagle 
Double circle

youble uirele 
Square Circle 
Double square 
circle square

lwr»an>« 
poubli Circle 
Circle gffiw 
Double Square 
Square Circle 
Double Square 
Double Circle

É3
1

J___
J—l

2____
IO

5
15_ _ i.2__
IO

1____  
5__1
0_ _ _ _
0 >

18 2

J___
90_ _ _ i
18
•O
17_ _ _ _ 
u
18_ _ _ _  
90 >
20_ _ _  

100 > 

È 
~»h 
JO_ _ _ _  
100 >

!, P.: Very Pleasant; Pr Pleasant; K.1 Neutroi; u.

IO
2

j___
io_ _ >

J__
J_ 1J__
10—2

2
10 >-2 
in

: > ft »

° 2__ 10 > 80 4
0 i Q ' 8Ô
o >J 0 > T3

^160_ _ _ _if „ -
O: ' ü > so i TO
0 J 8 .18 .0_ _ _
0_ _ 1 10 > . 90 > ,
0 r 0 20 : 4o : so 

0 >100 *

2

o

2_ _ _ _:jo
J___  
5-2
_0_ _ _ _

o >

0

0

o__  
±_1

5
IF >

7

' o > !■»
; 8 4 , -
'"15 > ! K *: 0 1

1 4 .. 0; >■ R
0

80 > 0 X
4 i 0 ...

to > n
a ■ o

80 $ . % i ° -A

tTnl ' u *1^
1 i j 70 11 jj > I 85 >!iu 1

T i 8

7~ i
ITT 
7

6 >r 6 < : * io_i
i 8 ' 14 1 5. . . _

PH » p -4-!
FT' t > . » < j » * ” »! w »

8

Unpleasant; V. Very I'npleeient
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Table 64^coat'd)

Section Pert Stienlue Pattern
L P, p. 1. 0. T. U, V, P, i. H. U. Ie Ue

D

1
Double Circle 
Orel Circle

2 18 0 0 0 . 0 20 2 4 0Â 1 -T
10 > »0 > 0 > 0 4 0_ _ _ i O > 100 > 10 J 20 » 0. £

!
Double Oval
Circle Oval

2 10 0 0 0_ _ _  0 19 3 4 0

10 > 90 > 0 $ 0 * 0. * o' 95 A 15 ) 20 > o.

3
Circle Oval 
Oval Circle

1 19 " 2 0 a_ w_19 2 4 Q 
A

5 > 95 5 10 > ■ # 0 Ji 5 > 95 > ' 10 A. 20 > u p

4
Double Circle
Circle Oval

...5 20 3 2 Ô ; i 17 . 7 j i

o $ 100 i is > 10 ° *1 5 > ' 85 i 85 %
20 2

25 J 0 >
5 ; 0 _

5
Double Oval 
Oval Circle

0
° r.

20
100 >

5
25 f

a
JU

U «„ M - > io r 
12 •

O 
C

M
 

s -

6
Double wal 
Double Circle

i
s i

19
95 >

?
35 $

1
"B f

0 : 4 —
0 # 20 60 % 30 J 10 » j 10 * 

1-
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Tabi# Ü

Cwr Im of.

tb# Malar üxrimnW Gwug

and the Coablned Control Groupa la Bogart to Affecti " Coaaaltul

Section Part Stimlua Pattern
T. ?,

____ &
?.

1er toeri entai
T.0. % Pa— P.

control 
». 0. T, 0.

A

1
Double UiNle 
Croat circle

e 42 1 2 Ô 1 47 * -.y- 6 V _

12,5 > 87,5 * 2.08*» 4.174 ' C | 2.084 97.924 4.174 12,5 » 0 *

2
rouble Croat 
Circle Croat

5 43 1 4 44 6

10.424 89.584 । w 8.334 6 6.25 C 91.674
43

12,5 J __
6

8,334
3_ _ _ _ _ 0

1

B

3
Circle croit 
Croit Circle 
Double Circle

8 
ie.67^
4

40 ’

44 !

—2—r 
10.424

5

4
6,33*4 
? " "

o y 2.Q84 
J_ _ _ L * -

93.75 J
45 
at If i

. “id-.
4
8-334

wtr
7 

14.584

-p­

0 k4

:

6

t—-
1

1

: 5

Circle Crow 
Double Greet 
Cron circle 
Double Cron 
Double Circle

Double Circle 
Triangle Circle 
Double rrlangle 
Circle Triangle 
Circle triangle 
Triangle Circle 
Double Circle 
Circle triangle

8.334 91.674 1
4 44 1
8.334 91.674
7 41

14.584 85.484

4 44
8.334 91.674
8 40

16.67 4 83.334
' Ï « - -

6.25 > i 93.75 >
; 4 : 43 "1
| 8.334 ! 69.534...

A 11

Iûi4i4

7
14.584”

1
6.25 >
5
6.25
5
1-4^.

6
12.5 >
10

14$504^

4^-

6.25 ÿ 

hr—
2.3^
1
2.284
«

“t’ X
6

12.5 >
7

fl "; 0 :

Io_ _ _ i 2.084 .

I 0 j 4 ■

ioU N
[ 6 "Ji 10.424",
IT 1 5 1
' 0 j: 6.25»
1 0 ; 5 2

48
K»
J2—4 

97.9241
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of positive transfer of previous training. This was ob­

jectively evident in superior regard and sustained attention 

direct approach, short reaction time, and affective adjust­

ment to the stimulus patterns in particular and the total 

experimental situation in general.



GENERAL DISCUSSION

A- Space Perception

The perception or visuel form 1, obviously rel,ted to 

the basic problems of apace perception Ir. general, since 

all general space perception theories directly or indirect! 

assume certain genetic hypotheses, it may be cf final 

interest to touch briefly upon such correlations as cur 

data afford. Thus, the older natlvlstlc school Descartes 

(1596-1660). Kant (17P4-1004), rlchte (1762-1614,, Johannes 

Küller (1801-1656), Hering (10.34-1918). Stumpf ( 1*4 = - ),

etc.] assert that the capacity te appréciéte space Is in­

nate and may be used without preliminary cractl-e vcr 

them apace offers no empirical Eblers: It is a^r^teted 

at once . Their ma Jcr Ji ls c us s l en s and ex per iment, deal 

with depth or distance, but since uc n.t « tate ether-

wise, we may assume that this hypothesis holds also for 

form.

Genetic data from this experiment which seem to ac­

cord with the natlvlstic concept pre; (1) persistent and 

consistent individual differences in form discrimination 

—thln 8 61ven series despite identical training; (2) the 

ability to discriminate, even at the six month level 

when the optical apparatus is probably still somewhat

249
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iœature ( 64, pp. 584-608), such fine differences es clrole- 

ovel; (3) the sneer ent "absolute* nature of form as evident 

In the small percentage of difficulties produced through 

changing size, contour, orientation, position, and total 

pattern complexity; and ( 4) the close resemblance between 

the Experimental and Control Groups in their spontaneous 

selection of compound form blocks which, on the whole, seems 

to support "immediate" perception o: these figures as "new” 

configurations.

The empiricists [berkeley (16Ô5-17'3/, Lotze ,1617­

1381), Helmholtz (1821-1894 j, Wundt (1r32-1920;, etc.] es­

t that the notion o1 space is develoned through experience 

and that therefore it is essential to discover the components 

of the idea of space and also to determine its r* in. They 

are of the opinion that tne nativistic theory is unneces­

sary and gratuitous, a nu that tr e development of space 

perception in experience is to a certain extent demonstra­

ble .

Cnposed to the strictly nativistic hypothesis and sup­

porting the empirical concept are the evidences of practice 

and learning in form discrimina tien: 1 l ) Superior dis­

crimination performance was clearly present at the end of 

the experiment as compared with large number of trials and 

long reaction time in the early learning series. Phis 

could, of course, be attributed to general maturation ex­

cept for the obvious differences between older trained
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•ubjeote and beginning subjects or identical age (see 

Table 11 on back of dissert.tlcn). furthermore, as these 

differences decreased rapidly with training, they can 

hardly represent innate maturetlonal percention differences 

alone. (2) Since Sub-groups I and 11 of the Experimental 

Group were equated in both physical and mental develcp- 

ment, the various differences in results on form discrimi­

nation between the two sub-groupa were undoubtedly due to 

the difference in training, i.e., m the order of present.- 

tion of the stimuli.

SI * Mu*" « ( 5 ) Lis eel or, ly one s ub Je c t,

it Is Impossible to prove here rh^ nevertheless is an 

obv1cus inference throueh comparing the1r a*ta with ours; 

that; lai, requiring as many as 350 trials te le firn to 

discrimina te a cross from a squa re «t the a,e ef flf_ 

teen months might nave been due to U) poor form dis- 

cr Im in* t len ( a n Indiv 1 j us 1 d 1 f : erer.ee ), ( % , pcez* lenrr - 

Ing canncity, and (3) décriveticn of the normally 

oresent manipule tory ou? s. As-umin; e 1#-1 pcss1- 

bi 1 ity listed I, beve on th e t a s 1 s o f A:unn* % a nJ L t ienlng ' s 

own description, one would then have additional iota 

supporting the empiricists* belief that visual apace 

percent, form or distance, is the product of many 

contributing senses, especially tactual manipulation. 

On the other hand, H^sz (36) and other experimenters 

regard the development of tactual and visual form

erer.ee
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discrimination ea parallel processes, 1.e., Independently 

maturing capacities.

On the whole, data from Series VI may be here 

interpreted as rather against the empiricists, since 

they fail to show any of the specific "trace" effects 

which could be logically anticipated from the long 

training in Series I - V.

Finally, it is quite conceivable that the effects 

of training In Series I - V represent trained attention 

to form differences, rather than improved form 

discrimination capacity per se, although "behaviorally" 

It would be quite impossible to separate these two 

functions in an adult, as in these infants.

On the basis of the present investigation, It 

seems probable that space perception, as we find it 

even in the young infant, is the combined result of 

both Inborn maturations! capacities and individual 

experiences. Like all genetic studies, the results 

of this one point backward to still younger age levels, 

•s far as the question of innate or acquired perceptual 

patterns are concerned. In this study the lower limit 

of six months was arbitrarily selected because of 

three reasons: (1) a mass of standardized data 

regarding normal eye-hand behavior patterns at this 

age, providing basis for legitimate technique ; (2) 

the known maturation level of the physiological optical
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processes;1 and (3) the almost universal implications in 

genetic literature that such perceptual discrimination of 

geometric form as we have measured would be quite impossible 

at six months (see introduction, pp. 11-12). Having provided 

the first exact quantitative and qualitative data for 

geometric form discrimination at this age, it is now clear 

that some technique must be devised to study the same 

phenomenon in much younger infants. Similarly, a subsequent 

study must isolate all possible parallel or auxiliary cues, 

both manipulatory and gustatory.

In "configuration" theories form perception as such 

is of special significance, as its name so clearly implies. 

Likewise the genetic aspects are of fundamental importance. 

Compare such conflicting statements as those of Koffka (IO) 

and Stern (17) on the nature and level of "primitive figure­

ground" relationship:

the size of the pupil increases noticeably; 
and the lens gains both in thickness and degree of 
curvature. About the same age level, the optical axis 

In length, the surface of the retina 

NNWMW sge levels are conceivably not (64, pp. 584-608).
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Koffka (IO) writes:

Very early the child turns toward bright objects, 
and begins to react differently to light and darkness. 
In this connection it should be noted that light and 
dark are not really color-designations, such as black 
and white, but instead Indicate differences in the 
1***1 of the surroundings. All we can properly say 

is that a bright object may stand out readily from 
its background” at a very early age (10, pp. 265-6).

Stern (17) states:

must think of the earliest condition as one 
of entirely diffuse general sensibility .... We 
must first ask how the child in any way manages to 
distinguish and isolate a single phenomenon out of 
the confusion of this general condition .... Motor 
movements and concentrated attention are the two 
means by which the young creature selects and retains 
separate elements from the original confused chaos of 
outer sensations, and immediately separates them from 
that general condition and reserve them as a special 
experience. Gradually they assume thus a character 
opposed to merely subjective experiences, they nolnt 
outward to things--in short, they become perceptions. 
Only this process is a very gradual one .... If 
we consider more closely the result of this process 
we see it is not now the sum, so to speak, of its 
component simple sensations. The image standing out 
from the background of consciousness (mother, rattle, 
etc.) is rather, from the beginning, a whole, within 
which single tones, lines, colors, etc., only have 
significance as mutually dependent, necessary component 
parta of that whole. Such a defined whole new psvchology 
calls a psychic "form," and the formation, and the 
organization of the parts its "structure ” (17, pp. 102 
and 106).

Apropos of th1s theoretical confusion our data show 

that the finer capacities in form discrimination, 1 e., 

specific geometric detail within a "mass—pattern" as 

opposed to mere "brightness discrimination," are present 

at very early age levels, much earlier than la admitted 

anywhere in the literature with the possible exception
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of the work reported by Volkelt (7). They are not, as so 

frequently labelled by others, an "advanced" form of mental 

activity which emerges "relatively late" from a more 

primitive "diffuse" state, though the term "relatively 

iste" is 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 of perception," vague, fluid, inaccurate, and 

liable to modification in accordance with subjective 
tendencies”(11, p. 178). Finally, the nature of the young 

infant's discrimination of geometric forms is not 

sufficiently "vague, diffuse and homogeneous" to be 

very easily affected by changes of the whole through 

modification of such vital collateral (i.e., "topological," 

"geographical") parts as spatial orientation, size, number, 

grouping, sequence, etc.

'Rie present study seems not only to confirm the 

general opinion of Koffka (IO), Vernon (11), Gellermann 

(3,4), Buhler (12), etc. that to a young child a form is 

much more independent of its absolute spatial position 

than it is to adults (of. pp. 5-6), but also to show 

that this is marked in early infancy. On the other hand, 

thl" "independence," while preponderant, is still 

relative and not absolute, as a literal inference of this 

genetic theory might imply (see Figures 14, 15, 17, 18,
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20, 21, 22 end 23 on pages 62, 63, 79, 80, 91, 92, 95, 96)

The present findings do not confirm Jersild * s widely- 

accepted doctrine that a young child is likely to make 

errors by judging objects in terms of their size rather 

than their form" (13, p. 237). They confirm Koffka’s (IC) 

and Stem’s ( 17 ) statements that size nlays a very Insig­

nificant r31e In the recognition of things In early per­

ceptual stages (IC, p. 286; 17, p. 121), (cf. p. 8).

The results here show that within a multiple, i.e., 

synthetic" £Krasnogorsk! (50)] pattern cf not more than 

five units, an increase in the number of blocks presented 

simultaneously rendered the tas^ of for- 11 p-r’ *r ’ »- 

more difficult but not impossible for the infants. Data

from Series IV ("increase in Number") show that t^ e task 

of abstracting" the circle positive stimulus) from a new 

"synthetic" pattern was more difficult when the form in 

question was Disced next to the oval (similarity rlus 

proximity) than away from it (similarity only), or when 

it was in or near the center of the pattern than on the 

ends. The task was hardest if the circle was placed at 

the center next to the oval. These results seem to con­

firm Schroff’s (19) and Rush’s (21) finding that simi­

larity and proximity are amonc the factors which exert a 

powerful Influence in visual grouping (see po. 9-10).

Except in the multiple series the present study shows, 

however, that position clayed a very insignificant role
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In the form discrimination of the infants. In Series 

I, II, III and V they learned very rapidly to dispense 

with it. It is, however, interesting that a few sub­

jects, when confronted with abruot changes In the ex­

perimental set-ups In the first parts of Series V 

("backward Learning"), tended to resort, during their 

temporary confusion, to an obvious positional cue, a 

primitive tendency familiar to all who work in animal 

psychology.

Listing, these ” de tn ils e oproxImate
order of decreesl effect e u t
in mind the relatively small efiec t of a
^inds that they are: (2)
quence, (4) proxlmltv or lento
end

lb

see

23 on pe/es
96;

Tables 14, 19 end
aertetlon pages 6

\ J s e —
\ o ; n

a

H

' * o k d 1 s -

As

in perception n n n

contour, Interest, or even the physiology of vision.

the spontaneous response to or selection of the different 

geometric contours under different pattern conditions 

...ms Of interest here. /rom this experiment It appear, 

that angularity was one of the primary cues in the form 

discrimination of the infants. An abrupt withdrawal of 
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thia cue rendered the teak much more difficult; however, 

the infanta were able to dlapenae with it when it was 

not available. From an arbitrary point of view it might 

be assumed that the primitive "goodness" of the circle, 

being the simplest of the forma to be perceived by a 

primitive six—month intelligence, might be translated 

into a simple, "primitive" motor preference. From 

another point of view, possibly correlated with physiological 

determinants—roundness of fovea, macula, pupil, etc._ as 

projected undifferentiated "mass" patterns, the circle is 

perhaps too primitive a contour to be perceptually 

interesting, and any change might therefore focus the 

infant’s visual attention. Ulis Is in accordance with 

the general principle that we react orlmarily rather to 

change from or within a familiar or habitual stimulus 

than merely to the stimulus itself £ Jenkins (65 ), C rudden 

(23), etc.J• On this hypothesis, spontaneous preferences 

would select the non-c ircle forms. The actual data show 

that in the first part of Series x when the circle was 

the positive stimulus and the cross (for Sub-group I) or 

the oval (for Sub-group II) the negative, not a single 

subject in either the Preliminary or the Experimental 

Groupa learned to select the circle as against either 

of the other two forms in the first ten trials (the 

minimal number of trials required by the experiment). 

In fact, a few of the subjects spent as many as 100
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trials or more before they stopped attempting to acquire 

the cross or the oval (see Tables 1 on page 31, and 11 on 

back of dissertation). Again in Series VI when spontaneous 

selection was allowed, in an overwhelming majority of the 

cases both the trained and untrained subjects showed 

slight but consistent preference for the non-circle to 

circle forms (see Tables 43, 49 and 50 on pages 205, 209 

and 213). These results would seem to indicate that 

instead of preferring the form which is the simplest both 

"geographically" and "behaviorally," the young human 

infant tends to select more complex geometric forms: such 

as the cross, triangle, square and oval, as opposed to 

the circle.

From the preceding discussion it is clear that these 

genetic data at least partly agree with certain aspects 

of all the three theories of space perception in question. 

With the general concepts of Koffka (49) and Vernon (11) 

as expressed in the following paragraphs there seems to be 

a general agreement.

Thus Koffka (49) writes;

it will not be necessary to point out 
anti-empirlstic attitude does not mean the that an 

denial of

Again Vernon (11) states:

anaee8?^ remember that our apprehension of
I* not dependent only upon the pattern of

visual stimulation. A configurational structure such
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described is essentially bound up 
with a mass of kinaesthetic and proorloceotive 

thetio ideational data derived from individual 
experience. To the latter we have frequently 
“Jl^ded. The former are not exactly within the 
scope of this book; but we shall consider their 
reiationshlp to the visual spatial configuration

I" connection with the 'spatial frame-
4 We however, suggest that there is a 

definite schematic relationship between all these 
factors, the development of which is a purely 
spontaneous perceptual process, although its form 
is influenced by the factors of experience which 
" %: 

quately the data which they afford, is an innate 
property of the organism. jut the completeness 
and detail of a structure and its modifications 
under different conditions, objective and sub- 
^ectlve, must re affected and to some extent de- 
«orm^ned by individual experience; and so also 
tne particular accuracy and 
the individual can deal withnn
oeo t the

-7-36).

end deduce from It nr.v 
« depth or distance

es -

hotwlbps tand ing, with the temporal aspect of the cenetl 

development of these phenomena tr^re Is fundamental dis

agreement.



261

B.

As the experiments! situation In the present study ob- 

vlcusly involves some general questions of trial-end-error 

learning, vit., association, both in the classical sense of 

contiguous pattern, and in the sense of Conditioned .he flex; 

"insight" or sudden learning in the Kohler-Gottschaldt sense 

positive transfer of training; various phenomena of Inhibi­

tion; as well as such mechanical aspects as number end order 

of repetitions, forward and backward learning, facilitation, 

extinction, etc.; some genetic aspects of these factors In 

learning may be brleily outlined here.

At least within this controlled experimental situation 

the following general statements hold true :

Ai th the of el combination
the of

crimination o he le square from
the

presents tien ar. degree o lml -
each of these forms

the case of the c ombin f tlon close

e

e

similarity between the two forms rendered the task of 

crimination markedly harder than in the case of anv o
dis-

form combination used in the present study (see

12, 13 and 14 at beck of dissertation and on pages 68, 69

end 70)
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It seems probable, therefore, that angularity versus 

non-angularity (or circularity versus non-circularlty) was 

the "critical" or basic discriminatory clue, regardless of 

how small or how large this difference was. Since there is 

very little difference in the curves for the square, trl- 

angle and cross (contrary to expectations), It seems obvious 

that the range of geometric forms used in this experiment 

does not actually test the maximum capacity of these infants 

In fine discrimination. Superimposed unon cur quantitative 

data, this general result in itself ls a significant cor­

roboration of our hypothesis that the finer processes of 

perceptual discrimination, as opoosed to the "diffuse" or 

"mass", unindividuated nature of primitive perception, are 

certainly present in the six-months human infant. ~ sub­

sequent study will try to determine the "absolute" limits cf 

fine discrimination within a basic circular, and a basic 

angular, geometric figure.

2. On the whole, an Increase in the number of form 

units com-os Ing the stimulus -at terr. from two blocks on made 

the task of discrimination more difficult. However, increase 

in number did not bear a straight-line relationship to the 

difficulty of the task, as measured by the combined scores 

in total number of trials, percentage of success, and total 

and average reaction time (see Tables 11, 12, 13, 17, 18, 

24 and 25 at back of dissertation and on pages 68, 69, 82, 

83, 98 and 99-100). Rather It produced very different
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effects on different individuals.

3. Individual differences in the learning of the various 

form combinations were both consistent and marked as shown 

by the scores in total number of trials (range: 297-1024 

trials; average: 609 trials for Sub-group I and 648.25 •

trials for Sub-group II), percentage of success (range: 

86.20-3 - 57.03+3; average. 64.24-3 for Sub-groun i and 

64.83-3 for Sub-group II), and total reaction time (range: 

2123.5 sec. - 20009.0 sec.; average: 6929.80 sec. for Sub­

group I and 13706.03- sec. for Sub-group II). Oor more de­

tailed statistics, see Figures 4, 5, 23> 16 ^d 19 on nages

30, 33, 37, 59, 75 and 95; and 1, 2, 3, 4. 5. 6, 7, 9

and 11 on pages 31, 32, 34, 35, 38, 39, 40. 41 and st heck of 

dissertation. )

Axong the most conspicuous of Individus 2 il •Terences 

were "types" er le.mere. Thus, tn the heeler experiment*! 

3roup or eighteen subjects ( see Figures 1.1 and 13 on pages 

56 and 85), «ere -"«t and ernaient learners, two fast

but inefficient, three slow but efficient, three slow and In­

efficient. The remaining seven were "average" in their learn- 

lna efficiency, and high, medium cr low in sneed. -he co­

efficient of correlation between quality and rapidity In 

learning for the group was .25*15 (cf. page 86). These "type" 

differences were generally apparent very early in the expert- 

ment and remained consistent throughout.

On the whole, the fast and efficient learners made
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the most rapid adjustment in the first form combination of 

Series V. The fast and inefficient subjects might give, 

superficially, a false impression of rapid initial adjust­

ment, but they were never stable in the adaptation. The 

slow and efficient infants, on the other hand, might take a 

relatively long time to scrutinize the changed situation; 

but once the change was "cognized," the motor task was com­

Pleted. The slow and inefficient learners had a ; rest deal 

of trouble both in recognizing the reversal in the functional 

relationship of the two units of the stimulus oattern, and 

in adapting themselves to the new experimental condition

They scent as many as 70 te 130 trials in learning tee 

combination. It seems apoarent, therefore, that the j 

ficulty among those infants was primarily a nerceotuf 1 

with little reference to motor canacity. The medium c 

as one would expect, lay intermediate between these fee

extreme types both in their ability to detect the change 

in the permanency of the new habit. ^etectlsn .' such t 

consistent "tyoes" a t these very early age levels w ild 

to emohaslze the constitutional, as opposed to the ourel 

environmental factors, in the genesis of the learning or

cess.

Trial and error was of necessity used by all the

subjects in the learning

After a number of futile 

(see Table 11 at back of

of the initial form combination.

attempts [range: 6-218 trials 

disserta tlon)] to secure the negative 
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block, those unsuccessful movements were "stomped out"; only 

those responses le.dlng directly to the acquisition of the 

positive form were retained (Thorndike's Laws of Effect end 

Exercise; Professor Shepard's explanation that the learning 

was effected by the organism's accidental attention to the 

proper stimulus).

5. Positional cues were used by a few sublests at the 

beginning of the experiment. However, these subjects soon 

learned to dispense with these cues and resorted to usiny 

them again only when temporarily confused, such as in the 

first form combination of ferles V. This Is a Primitive or 

"regressive" tendency ' In-d out Ir many : : the animal ex- 

cerlments.

6. Definite slfns f one to* e 1 -mttern Inn ! 

.nether were by the nn = .s:

In the rirst I'orm ?c^ln,t!?n ci Serins V ^.er. tner^ 

was an abrupt reversal of fun^tlcna: relmttnshln between 

the positive and negative stimulus; an i t b) in the first 

part of Series VI in whl^h Mo:ks, rede cf a nega-

tlve form superlarosed cn n oosltlve font, rr vice versa, 

were exposed. Under such circumstances some of the trained 

subjects seemed to be at a loss as to what to do about the 

blocks.

7. Evidence of a positive general transfer of train­

ing can be found throughout the experiment after the first 

form pattern, in that the subjects spent less time and had
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le»» trouble in learning any aubaequent forms (aee Table 11 

et back of dissertation). This type of general transfer as 

most obvious in Series VI when the behavior of the Experi­

mental sea was compared with that of the Control Group. 

Such a comparison showed, first of all, a f,r superior 

general adaptation on the part of the trained subjects to 

an environment which was at once strange and highly arti­

ficial. These infants were more amiable, interested and 

quiet, and were willing to work for a much longer period of 

time than untrained subjects. Second, thee paid more Im­

mediate and selective attention to the stimulus pattern, both 

to the whole and to the parts. There was definite inhibition 

of extraneous bodily movements. Visual regard was of an 

anticipatory, "critical” and sustained tyre, and was directed 

to details often unnoticed by untrained subjects. Third, 

they showed a more direct and accurate meter approach to the 

units of the stimulus pattern. having secured the block, 

their manipulative activities were tore varied, end their 

visual-tactual examinations more minute. ilnallv. It has 

been repeatedly pointed out by their parents that these 

trained subjects developed a smoother adaptation to various 

"lay" situations within the home, implying a very general 

type of transfer.

0. The results of the present study show that, oon- 

trary to much modern emohasls, especially in educational 

psychology, on learning performance as a product of the
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"whole" personality, form perception as such, and this type 

of learning performance as such, seem relatively independent 

or specific constitutional temperamental differences and 

their affective concomitants. Nor is there any evidence in 

our data that learning performance at the infant level is 

necessarily more of a primitive emotional activity than at 

the higher age levels (apropos of the hypothesis that the 

younger, i.e., more primitive, the organism, the more its 

behavior is dependent on the diffuse or unspecific "mass 

activities" of the "whole" organism, and the more pre­

ponderant the "vegetative" levels of eric-Ionel motivation). 

These seem, even at this very early age level, to : e sub­

—concomitants and not the major determinants of learn­

ing achievement of this form-dlscrlmlnctlon tyre. --.le ln. 

.'Iles no under-estimation of the "dynamics" of behavlcr, but 

does seem to stress that even in very young infants, they 

are controllable variables of a given process, rather than 

the process itself.

' A comparison between the results ire r. -ne Pre­

liminary Cases and those frer. the Experimental Jases shows 

that two-day intervals are decidedly more advantageous than 

three- or four-uay intervals for the types of learning and 

the age levels involved In this study (cf. for example. 

Tables 1 and 2 on pages .51 and 32 with Table 11 at back of 

dissertation). Thus the general distribution of forgetting 

(or, conversely, perseveration) characteristic of human adults
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genetically ocnTir*ed.

10. Results on achievement, plotted on the basis of 

each day, show that plateaus are present in a number of 

learning curves. These plateaus may be explained on any 

or all of the following bases:

•• Wb*" the subject was baffled by a difficult dis­

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 patterns, and the first form combinations of Series 

V.

b. When there was a temporary loss of interest due 

to lowered motivation (see 11 on pages 268 and 269).

c. When perseveration or integration of whet had 

been learned was going on (classical Interpretation).

11. compared with the various studies of form dis­

crimination reviewed in the Introduction (see pages 1-7), 

It seems that the more positive findings of the present In­

vestigation were, in a large measure, due to the selection 

of proper motivating factors. The brightly colored blocks 

of appropriate manipulatory sizes, their saccharine coating, 

and the simplicity of bodily action correlated specifically 

with the sensorimotor development and involuntary action 

tendencies (viz., grasping, manipulation 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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b. -u,d. slightly mor. complex in further accordance ,1th 

genetic development (of. pages 191-192).

12 insight" or sudden learning in the Kohler-

Gottaohaldt sense seemed clearly demon 

ing of the first form combination of s

four of the total eighteen subjects or

After

dislodge the

turned to the

one or two preliminary attempts to 

the subject, accidentally or dellber-

previously negative
his apparent surprise, it was

end much

situation

)ehmvlor.
seemed thRt the co

the stimulus nattern had been
ttonally reversed.

that moment on bls facial expression relaxed;

i ration wps promptly replaced
A

ani contented one; seldom to the once
Is Absence

rather striking evidence of e
seems

havlor in 1 the

ditioned r.eflex School
on —

- extinction or backward
permit. It is true, of ccurse behavior mey be
explained in mor, mechanistic terms. Its qualitative as

pects, however, lead us to It rather In the
gory s other "Substitution" tests

the obvious
substitution being, here, a reversed functional rel.tlon.hlp. 

it seems llke.l.e very significant that in the same situation
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r.ohlUo and oong.nltally retards Infanta of the 

" p««atve th Ie reversed function, and

must go through a tedious process of backward learning, or 

experimental "extlnctlon'-often longer in duration than the 

initial learning (Colby (66)].

13. The controversial term "abstraction" is used here 

In its own original or genetic sense of the separation and 

"lifting" of a common factor or factors from the total con­

figuration. According to such interpretation by Werner, it 

is a process "quite close to primary sensory organization" 

(41, p. 357), In which a limited aspect or aspects of the 

situation are responded to et the exclusion of all others, 

and in which "things having equal qualities tend to come to 

the fore, organizing themselves into a unit" (41, p. 357). 

Abstraction" is therefore used here in Kunn's '5). Field's 

(67), end Gellermann's (3,4) sense and is what Werner calls 

"primitive abstraction" (41, p. 357), opposed to the 

Interpretation of Smith (6°,69), Klüver (70). and many 

others.

Throughout the first three series of experiments 

the infants gave unequivocal evidence of their ability to 

respond positively to form per se, regardless of relative 

position, alee, or the spatial orientation of the various 

forms. in Series IV they demonstrated conclusively that 

they were capable of "lifting" a single contour from a 

multiple pattern of three, four and even five different
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geometric forms. In Serie, V some subject, (better learner.) 

succeeded almost in.t.ntaneously in "abstracting" the changed 

functional relationship within a pattern of highly con­

ditioned stimuli while the poorer learners tended toward 

the stereotypy characteristic of uncondltioning, or back­

ward learning.



SUMM/RY AND CONCLUSIONS

This experiment studies geometric form discrimination 

68 a learning cue in infants of six to fifteen months of 

ege. It is fourfold in its purpose:

1. To determine the nature and extent of geometric 

form discrimination in infants;

2. To study the efficacy of such discri-•neMen as a 

cue in the various : hases of the learning orccess ;

3. Tr analyze quantitatively, for the first time, al 

the dynamla, quel 1 ta : Ive concomitants involved:

4. To trace, bv continuous 1onrltudInal experimentation

as c poosed to the sair.pl in^ me th cd, e fir er uh a s e s c f

chronologlc al nature* 1er as related **o the 1orerc ing pre-
cesses.

The main stuuy ccnslsted of six series of experiment 

as follows :

ing technique was used. In the last series, since it studied

Serie s I "forward Lerrnlng"

Series II change in Spatial Orientation"

Series III "Change in Size"

Series IV "Change In Number11

Series V "backward LearnI ng"

Series VI "Compound block Situation"

Throughout the first five series, a simole condition-

272

sair.pl
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the possible effects or combining or masking the geometric 

forms learned in Series I - V, spontaneous selection was the 

method used, and the subjects included a control group of 

untrained infants.

The results of the experiment, which consisted of both 

mechanically recorded and protocol date, were analysed on the 

basis of both achievement and development. from these re­

sults the following general conclusions have been drawn:

1. The normal human infant is able to discriminate 

between simple geometric forms as early as six menons of 

age .

2. At this age level the normal human infant is also 

able to use fine geometric form discrimination per se as a 

learning cue, establishing definite selection and avoidance 

habits.

3. Individual differences in discrimination process», 

(including -abstraction"), learning ability, and affective 

concomitants, are very marked and consistent at every age 

level end in every series.

4. Change in the relative position, spatial orienta­

tion, or size of either or both positive end negative 

stimuli has e very slight effect on the discrimination per­

formance of the infant.
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5. Increase in the number of blocks presented slmul-

ln the complexity of the total pattern) 
from two on to five renders the discrimination more diffi­

cult. However, this increase in number does not bear a

the task
6. Within a multiple pattern of three to five bloc 

the task of "abstracting* the positive stimulus from the

total configuration is

adjacent to a closely similar for

awa v

stimulus is

mis i s
in or

tr: a r ! t the
ends. rhe task Ie mt th e or
the oattern to a

c11onel relf

positive and s 11 n
both in selectin In affective
However v e r
case at least cen wl th
apparent

8« The sequence resents tien
metric form patterns has a

peo-
marked influence

Ing performance of the infant. Presentation 

order of difficulty, !.«., from most similar 

similar form combinations, makes the initial

a descending

dls-

inx
..arder, but apparently prepares the subject more 

for more difficult tasks at a later k_ 
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training him to notice fire i f f-rences from the start• 

Présentât!on of stimuli in an ascend in - order of di :ficulty, 

i. e • , from most -Iios imilar to most s io.ilmr form corn! in^t i mi » 

has o.n o^po^ i te effect .

v" c- f m f •> f* •c-* Y* * v • *' • ' t r* •• * • n . ■ - ' .
• * * -• f •- • * •—' ■ - X * VO . -»•••■ Iw 4 4 , S.À kv * - * * - •> » :.

f> f* f i V 0 * f*\ V*T ' - ' * • ÿ, V» r- •: — O e -- - - " é < *- # * ’ ' ** • . f.
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t 3 ) sequence , ( 1 ' ^r :: imi^y, m ; . i o , . * ) . ?= t : -.1 orienta­

tion and (7 ) position • "on" of • ; e. ? f - * - r , y. -v • r, has 

a critical effect on ?- rf oman 'e .

If. Dr. ta from Series I an i VI , h ow t hr t t he yam? htunan 

infant tends spontaneously to select ;i. e., to 'pref er ", the 

more complex r.n ruin r forms as ay ose ? mf-he ‘ ; r : m i t i v c "
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circle form.

B- Learning Processes

1. Trial-and-error method Is imposed by the experi­

mental procedure in learning the first form combination in 

series I, and again in the first form combination in Sen.

V. With these exceptions

Is theoretically possible in all other trie'
selection without trial end error

However
with one possible li.
showed such complete emount trial
and error in subsequent trials varied enormous 

Individual Infant and was inversely correlated
with

presence PI

rather specifically into 

learners as occur amcntr :
fenerel tyres

edu iluct’iote little from
day long experimental

3. Plateaus tur
ng

curves a nd seem to correlate the
individual ■nd temporary fluctuations in Interest and
attention. post-plateau rise these curves

2

o

would imply some kind of oersev. native gain rather than loss

In learning during the plateau period.

4. The combined results on achievement and development 

show that the success of an experiment of this type depend.
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in . 1-ree —•sure, upon the cereful .election or eppro- 

prl.te motiveting factors which must eppeel powerfully to 

the predominant drive, and lie within the een.orlmotor 

capacities of a given age level.

5. Analyst, or data on the basis of development seems 

to show that, with the type of task provided it, this study, 

the Infant's Interest and efficiency in learning lucres.

steadily from the seventh to 

of age. After that th'-re l & 

decrease due mainly to the e: 

between eleven and fifteen m< 

development causes the cider 

simple form patterns which, : 

Increase in the complexity or 

to maintain the same decree r 

cut the entire experiment.

the eleventh or twelfth month 

a plateau or even a definite 

tremely rapid ma toret!cna1 rate 

n t n s . mis acceleration in

l n. p r t t c c l s c a l n e1- e v e rv 

r. turn, nécessita tes sore slight 

v 'e - f r uu o s 1 e j c * $ r. in o rd e r 

r a r:pea- the subject through-

= interval, .re deelcedly mere edvsntsgeou. 

then three- or : our-dsy Intervals :=r t- » types -f le.r-^g 

and the ege levels involved In the present study.

7. Comparison of data on Series VI between the Ex perl 

mental and Control Groups show, that when o resented with 

blocks compounded of both positive and negative forms, the 

trained subject behaves very much like the untrained In 

spontaneous selection. This may possibly indicate that the 

trained infant perceives this compound block situation as 

a totally new Gest.lt. On the other hand, it may simply

Gest.lt
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mean • "°™ therefore , more "interesting

stimulus without regard to past "conditioning, 

for final interpretation of this series is not
w Evidence

8- The results
yet complete

evidence of positive

experimental "habits

e rle s VI do, however -eer
transfer of training 1

M viz., surer! c r v<
: other specific

H

talned attention, direct
" SUB-

and effective adjustment both
short reaction time
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B

total ent a
9. Both affective

renerel.

R R
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’his studv
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universe tereot
ment quail
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task. Enhancing thi

11.

to

c 11
e

81

e e

succèss
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tec tue 1
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meter
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e given

If b7 abstraction is

(a) form per se
respond

position sequence

regardless size

pattern complexity:
changed functional relationship between



conditioned units or . stimulus pattern: then this 

ment may be said to have demonstrated the presence 

abstraction, or at least . "primitive" form of it, 
infants within the age levels studied. ’

•<1
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experi-
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In human
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