354 Infancy and Human Growth

human infancy; a uniqueness which makes itself man
very early. At no phase of the entire life cycle are infa
and simian the same. The human characteristics aré no
added as an installment upon a lower primitive stage;
they inhere in the beginnings of the infant’s behavior.

CHAPTER XVII
ROWTH POTENCY AND INFANT PERSONALITY

"The preéminence of human infancy hies in ﬂrmﬁSMOSWNﬂ
and deepening of plasticity. There is specific maturati
behavior patterns as in subhuman creatures; but ¢
‘proceeds less rigidly and the total behavior complex is
pended in a state of greater formativeness. This incr
modifiability is extremely sensitive to the social n
and 1s constantly transforming the context of adapti
havior. Intheimpersonal aspects of adaptive behavior of
nonlanguage type (general practical intelligence) there is
high degree of early correspondence between man and &
primates. This correspondence may prove to be so consist
i some of its elements as to suggest evolutionary and éw
recapitulatory explanations.

But transcending, pervading, and dynamically altes
that strand of similarity is a generalized conditionability as
a responsiveness to other personalities, to which m;
special heir. This preéminent sociality exists even thro
the prelanguage -period, long before the child has fr
single word. Herein lies his humanity. This humani
not wait for upright posture and speech. It is prese

‘birth. It came, to be sure, late in the history of th
but it arrives early in the history of the individual.

Tue ProeiEM ofF HEREDITY IN RELATION TO
MenTaL GROWTH

There are two sharply contrasted doctrines of mgﬂcmﬁmbﬁ
he emphasizes heredity and the powerlessness of environ-
ent. The other exalts environment and makes it d.rm
chitect of the growing organism. The woﬂnow. m.ﬂoQHE.m
aces the make-up of the individual to all mmﬂmHB.EEm unit
aracters or genes. Even complex psychological char-
teristics are attributed to these original packets of chromo-
mal material. The alternative doctrine suggests ﬂ.rm:n even
hysical characteristics are molded by dr.w .nosm.ﬁoa. of
velopment; and that mental nrm_..mnﬁmimﬁomv including
acity, talent and temperament are ultimately the result
raining and conditioning,.

uch contrasts in developmental doctrine are to be found
ot only in theoretical discussions but in the literature of
Jication and reform. When Robert Owen founded the
rst nursery school in America just a century ago rm. was
oved by an ardent faith in environment. At the National
pitol before the President, the Congress, and the Supreme
ourt, he stated his faith in these words:

‘External circumstances may be so formed as to have an
rwhelming and irresistible influence over every infant ﬁw.mﬁ
mes into existence, either for good or evil; to compel him
receive any particular sentiments or habits, to surround
355
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him through life, with the most mmnommzm. or disagreeabl
objects, and thus at pleasure make any portion, or the whol
of the human race, poor, ignorant, vicious and wretched
or affluent, intelligent, virtuous and happy.” C

¢redity and environment is of chief concern. The interest
fts to the conditions of development, and to the projective
fluence of one stage of development upon another stage.
rowth is constantly creating its own conditions. It 1s
1portant not only to recognize the germinal determinations
hich " underlie the growth process, but the regulatory
influence of the very products of growth.

he supreme genetic law appears to be this: All present
growth hinges on past growth. Growth is not a simple
function neatly determined by X units of inheritance plus
units of environment, but is an historical complex which
reflects at every stage the past which it incorporates. In
her words we are led astray by an artificial dualism of
eredity and environment, if it blinds us to the fact that
owth 1s a continuous self-conditioning process, rather than
drama controlled, ¢x machina, by two forces.
It*follows from these considerations that it s impossible
determine in any precise way the exact degree of hereditary
rsus environmental influence in early menta) development.
the present stage of knowledge it is Important to avoid
y over simplification of the problem. Bearing these diffi-
ties and reservations in mind, we may, however, presently
xamine the drift of our available data, and venture some
ggestions as to the relative rdle of inherent and induced
actors In the mental growth of the infant. It will be under-
tood that the so-called inherent factors may from a strict
logical point of view often have a secondary or derived
ect. For example, the genesis of the eve in the embryo is
> to an inherent, specific organ-forming substance in the
enes. This is a primary chemical differentiation ; but even
iis self-differentiation is under the influence of an organizing
nter and of gradients from which influences spread. The
arly development of the organ is furthermore regulated by

I. THE INTERDEPENDENCE OF HEREDITY AND
ENVIRONMENT

Where does the truth lie? Probably not at either extrem:
The opposition of doctrines of development has .Hmm to ;
overrigid distinction between intrinsic and extrinsic mmnm.o._
Proverbs, metaphors, and epigrams have nosm.v:.m.@ to wid
the cleavage between nature versus nurture, instinct versu
habit, intheritance versus training, original versus acquir
capacity. We have so oﬂmmnowa&:&omm:mmm the concept
heredity and environment even in scientific textbooks
these concepts have become antithetical when they:are in
fact supplementary and reciprocal. In the mmE..omAE 11
inheritance there are further sources of confusion. T
geneticist tends to speak of mental traits as nro.:mv ﬁr.muwﬁ
discrete faculties and lumps them with physical unit ch
acters. The psychologist on the other hand is prone
argue in terms of a discrete, hormic mind independent of:
bodily structure.. .

Here again the concept of growth proves its <m_5m. ..
leads to a depolarization of the two opposing categories &
heredity and environment. Growth always represents:
continuum; it therefore becomeés unnecessary to m.ap.
sharp. distinction between physical and B.mbﬂm; Em.w:mmmﬁ
tions. Growth is also a process of integrative organization:
it thus becomes desirable to consider conjointly the facto
which enter into the shaping of the individual. From th
point of view the organic mechanism of @go_.o_uﬁmnﬁ )
the reciprocal rather than the contrastive influenc
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its position in relation to other organs. This is a form
dependent differentiation, in which mechanical and physic:
influences come into play. After the attainment of h
tological differentiation of the tissues, the organism beging
function as a more or less integrated individual. From the
on four new processes come into operation — “the trop
influence of nerves; the circulation of growth-modifyin
internal secretions; differential growth along different ax
and the adaptational effect of function.” -
Although these refinements belong to the field of experi
mental biology and cannot enter into a discussion of menta
inheritance, they should at least figure in the background.
such discussion, as a corrective against uncritical generali
tion and “inspired thinking.”* It is apparent that biomet:
although it must supply the measureménts and statistics:
individual differences, cannot elucidate the actual mechan
of individual differentiation. Thisis a problem of physiolo
and the pioneer investigations of developmental physiolo
are already putting the traditional question of Nature
Nurture in 2 new light. The genes initiate the proces
development and determine its sphere and limits; but t
process continuously creates its own inner control.

me hint as to the potency of innate growth factors. By
tturation is meant the inherent progressive alteration
ich tends to bring a growing organism to a state of com-
teness. It is a more restrictive term than growth and
intended to designate those changes which are primarily
pendent upon mcﬂmﬁ\,mbimbh duration, rather than extra-
ous factors. .

An ingenious experimental study of the problem of
naturation was made by Carmichael.! He removed a group
rogs and salamanders from the influence of external
mulation during their early development. His method
s as follows: The embryos were divided into two groups,
ontrol group, which were permitted to develop naturally
tap water; a narcotized group which were drugged with
loretone solution in their early head and tail-bud stages.
¢ drugged embryos remained motionless, even to tactile
mulation of the body skin. They did not swim at their
pointed time because of their anesthesia. The control
bryos, however, reacted to touch, and duly displayed
heir natural swimming movements.

The drugged embryos were then denarcotized by the
iple process of transferring them to tap water. And they
am even though they had not ever swum before. In fact
e of the salamanders promptly swam so well, “that they
uld with difficulty, if at all, be distinguished from the
mbers of the control group who had been free swimmers
five days.” The swimming reaction was not, however,
rfect at the first trial; there was a continuous series of
¢asingly complex responses from an initial twitch to full
dination.

2. memﬂmEmZﬂPH\ STUDIES OF MATURATION

One approach upon the problem of the developmen

behavior lies in the study of maturation. The phenorie

of maturation in relation to function and experience fur

! The reader may be referred particularly to H. 5. Jennings: Prometheis
Biology and the Advancement of Man. Dutton & Co., New York, 1928, 86
and to Julian Huxley’s “The Tadpole: A Study in Developmental Physic Y
the concluding chapter of his essays in Popular Seience. Alfred A. Knops, ‘N
York, 1927, 316 pp. See aiso Frank R. Liflie, “The Gene and the Ontoge
Process” in Seience, October 21, 1927; vol. 66, pp. 361-369. An extended:bik
ography will be found in Thomas Hunt Morgan's Experimental Embryology
York, 1927. Columbia University Press, p. 766,

armichael, L., “The Development of Behavior in Vertebrates Experimentally
moved from the Influence of External Stimulation,” Psychelogical Rewview,
5, Vol. 33, pp. 51-58.
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stems is equivalent neuro- mE_quHom_nw:% to rmvﬁ:mﬂoﬁ
d conditioning of reflexes.

lthough the %4&0@903 of the nervous system of
rtebrates does not proceed in a homogeneous manner, 1t
pears from the beginning to maintain the integration of
eindividual. Separate reflexes do not grow independently
be later combined into a total unity; but ‘““arise by a
ocess of individuation within a primarily integrated total
ittern.” It mmimmwﬂm,.oosg?mzm that the integrity of the
fant as well as amblystoma is preserved in the same manner.
here is no suggestion that the growing complex of infant
havior can be accounted for by a combination of smaller
havior units.

The following conclusion is of such fundamental import
r the theoretical interpretation of behavior development,
at it should be quoted in full from the author’s monograph !
“The form of the behavior pattern in Amblystoma up to
id including locomotion is determined by specific neural
unterparts that acquire their specificity in functional
lue through laws of growth in the nervous system. There
evidence also that mechanisms that condition the
tformance of such a behavior pattern as locomotion in
ammals are determined in the same manner. It is im-
portant, therefore, to know how far growth, in the sense of
e differentiation of new functional parts of cells, 1s pro-
cted into the life-history of the vertebrate, for so long as it
ntinues it must participate in the function of the nervous
stem as a whole and, therefore, in the development of the
havior pattern.”

Here we glimpse the meaning of growth as opposed to
arning in the traditional and somewhat mechanical sense.

The experimenter does not conclude from this stri
result that function and experience are of minor importa
in the economy of growth.  On the contrary he inferred
the results “indicate the Eﬁmamvmnmmdﬁ action of w
heredity and environment in mmﬂmwBSEm the functic
mmdw&owBoﬁ of the individual.” He is in accord \
Child’s view that “living protoplasm is functioning 2
times and development is a process of functional constructi
that 1s beginning with a given structure and function
continuance of function modifies the structural substratu
and this in turn modifies further function and so on.”

The general problem of maturation has been investigat
in great detail by G. E. Coghill in his “Correlated Anator
cal and Physiological Studies of the Growth of the Netw
System in Amphibia.”” ' The studies were based on nur
ous systematic sections of the nervous system, and cell
delineations of the neurones at different levels and stag

Coghill found that the innate maturation of the nery
system determined its primary structure, and that funct
or exercise did not even hasten the various types of reactio
He infers that the specificity of nervous structures in te
of behavior is “determined by laws of growth in whic
behavior values of the patterns of response have no par

But he also notes that mere maturation results in sté
typed performance, that even in such a function as swimt
“the early growth of association neurones into the mio
mechanism introduces unpredictable elements in beha

‘This progressive, adaptive mechanization of the asso

1 5ix of these studies have appeared in Volumes 24, 26, 37, 40, and

Journal of Comparative Newrclogy. The last of these deals with “The Mech:
of Integration in Amblystoma Punctatum.” See also G. E. Coghill: “Th
of Functional Neurcnes and its Relation to the Development of Behavior.
lished in The Proceedings of the American Philosophical Society, Vol. mmu
1926,

1P, 136, Journal of Comparative Newrology, Vol 41, No. 1, August, 1926.
& Wistar Institute Press, Philadelphia, Pa.
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It appears that through growth, experience becomes ine
porated into the maturing nervous system. Tanzi and Ca
suggested that function or exercise activated the mwossw
the nerve cells. Coghill holds that the nerve cells gro
their own intrinsic potentiality, and that while growing
nervous mechanisms acquire their behavior specificity.

Not the least value of this conception of the growth
neurones in relation to behavior les in the construct
effect which it has on the nature versus nurture antithes
Original growth potency becomes the fact of basic imp
tance; but this potency is realized in no foreordained de
Experience and milieu enter into the very process of gro

ental opportunity. In certain injuries to . the central
vous system, however, there is an indeterminate resérve
fnerve-cell rissue, which can undergo substitutive or com-
zmeon development. The effectuality of training and
ironment will then depend upon the age at which the
amage occurred, the amount of available compensating
ssue, and the intensity of the demand upon it. When these
ctors conspire favorably, certain “hopeless” cases of motor
isability undergo remarkable improvement under the stress
effort and training. Here the réle of environment 1s

t is significant that for many cases of mental &om.nmm:n%
e cause is quite obscure. In the absence of a frank Hz.:mmm“
ury, or trauma, the temptation is to ascribe ﬂrw deficiency
mmnBE& defect. The possibilities of defective growth
ulation in the early embryonic period are however,
oretically, so numerous that many of these instances of
ngenital defect cannot be safely ascribed to faulty genes.
e defect, however, 1§ constitutional and the lowered tempo
nd lowered trend of development are as ineradicably part
f the physiological equipment of the individual as the
skin pattern of his hands. .

The mental growth curves of the six siblings reported in
hapter VIII are strongly suggestive of underlying rmnmﬁrmm&\
etermination. The curves represent two highly contrastive
ypes of growth. It is scarcely conceivable that m.:nr a con-
tent disparity could arise out of some subtle difference in
trition, hygiene, or household conditions for the two groups.

3. THE INHERENT BASIS OF DEVELOPMENTAL .HWHZ.U
AND TEMPO

Recognizing, then, the intimate interplay of inn
induced, and environmental factors, we may inquire
the réle of rmmo%@. in some of the major aspects of men
growth set forth in preceding chapters.

The tempo and trend of development in each infant ap
to be constitutional characteristics, for the most
hereditary in nature. In cases of mmoommmn% amentia
retardation of developmental rate is, of course, acqui
The deficiency then becomes part of the constitution o
child, and the “retardation” is symptomatic of impairme
of structure and reduction of developmental potency. S
potency as remains, however, is part of the original na

of the child. The reduction of potency may occur in utér . .
at time of birth, or @o%ﬁﬁm:@. Hmw amwcnioz may The children were reared in the same home by the same

i i : : i ivable that a decisive difference in
complete or partial, selective or symmetrical; and in nd. Hﬁ. 15 more concel for both the average
given case the developmental end-results depend chi; germinal determinations account for bot g

1gi ivati nd the reduced growth potency.
upon the original deprivation racher than the lacer eny >nn&mwmﬁoﬂ of development, likewise, is 36:5:% an
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differences in organic constitution. Within limits, com-
parable individual differences in the growth cycle of man may
be presumed to have a similar basis.
This does not, however, exclude the operation of extrinsic
fluences. Whether one regards thyroid extract as an
article of diet, or as a biochemical activator, it is certain
at in some instances it affects the metabolism of the body
-profoundly as to have a demonstrable effect upon both
ysical and mental growth. Here, then, an extrinsic factor
nodifies the tempo and trend of development. It 1s also
ossible that future insight into endocrine physiology will
ctually lead to a postponement and amelioration of senility.
hen again the dominance of hereditary determination
would give way to environmental regulation. For similar
easons it is probable that superior physical hygiene will
ontinue to have a favorable effect upon growth, particularly
cases of previous neglect or partial deprivation. In one
t two of the “atypical” growth cases reported in the
oregoing section, it is possible that obscure but genuine
lterations of the physiological economy were responsible
- the psychodevelopmental improvement. On the whole,
he stability of the developmental trend and tempo is more
snspicuous than its sensitiveness to “external” influences.
e case of puberty praecox described in Chapter XIII, is
rticularly impressive. Here adolescence was precociously
placed to the extent of a whole decade; the morphology
the body was definitely responsive to this glandular
tviation; but the nervous system was only mildly deflected
1ts course of growth.
To what extent endocrine complexes are to be construed as
enuinely hereditary is a significant genetic question. They
ay be in the nature of adaptations to climatic and nutri-
onal conditions, rather than evidences of fundamental

inherent biological characteristic of the individual, mo
probably hereditary in nature. There is no convincin
evidence that fundamental acceleration of development
can be readily induced by either pernicious or enlightened
methods of stimulation. Through sheer conditioning an
training it is possible to teach both infants and anim
prodigious tricks. It is possible, also, that certain kinds
conditioning may exert a deep augmenting effect upon
dynamics of individual growth, reaching the endocrine ¢
stitution. This would be a secondary, derived kind
acceleration, comparable to the reduction of development
secondary amentia. It is a theoretical possibility rat
than a frequent clinical manifestation. Abnormal forms
precocity encountered clinically are likely to be partial a
unsymmetrical. They constitute atypical deviations; the
may be associated with infantilism and with unusus
pathological glandular conditions. The wholesome varie
of acceleration found with superior endowment, is réz
part and parcel of that endowment, a symptom of intensifi
growth, a fundamental individual difference, characteris
of, because necessary to, the developmental mechanic
certain kinds of ability. If the methods of biochemic
measurement were available, it might be possible to d
mine certain differences in the energetics or dynami
these rapidly growing infants, even in the first mont
existence, when we could scarcely attribute their preco
to special educational or environmental stimulation. .
If the superior individual as a rule mentally grows not on
faster but for a longer time, this lengthened span may
regarded as primarily a manifestation of inherent endowm
That secondary, derived factors also come into play will
presently noted. The interspecies and interracial differen
in the duration of plasticity are doubtless correlated wi
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germinal variations. Shirokogorofft in his elaborate st
of the process of physical growth among the Chinese he
that growth is controlled by the complex of glands of int
secretion on the one hand and the inherent peculiaritie
ethnical groups on the other. The latter peculiarities
more clearly hereditary than the former. He came to
general conclusion that “The endocrine complexes define
only the process of physical growth, but the psychic beha
of ethnical units, so that the peculiarities of Chinese 5
chology and behavior may be explained as the result of th
mwm:mc_ma complexes.” The study of the process of growt
it is suggested, may even serve as a method of discov
the chemical components of the ethnical units. Are t
components laid down in the chromosomal packets?

Clinical mongolism, which, of course, is in no way ;
confused with ethnical differentiation, raises similar q
tions concerning the réle of early glandular secretion
cause of mongolism is unknown. Neuropathic here
familial characteristics, syphilitic, alcoholie, tuberculous
arthritic lesions are rarely and irregularly involved. Meg
frequent are influences which disturb pregnancy such
advanced age or exhaustion of mothers, numerous previp
pregnancies, privations, violent emotion, etc. But .”m ..m
these influences are subject to exception and to error ¢
mterpretation. The fact that mongolism may occur ini o
of fraternal twins, and has.not been reported in only.o
1dentical twins, suggests the existence of a germinal d
To be so much in the dark as to the etiology of sucha
defined climical mbﬁq as mongolism suggests the nee
great caution in assigning the cause of congenital defec

Congenital total hemihypertrophy, particularly when
found in association with mental defect, would naturally
suggest a defective germ plasm. The available evidence
does not support this suggestion, but favors the view that
some epigenetic factors relating to regulation of symmetry
are responsible for the anomaly and all its correlated dis-
turbances in tissue development, including parual cerebral
agenesis. To be sure, the imbalance in twinning may itself
be ascribed to an original defect in the genes; but it 1s more
in accord with the law of parsimony to ascribe it to some
failure in the mechanism of growth regulation. However,
whether germinal or epigenetic in origin, the anomaly be-
comes established at an extremely early embryonic period,
and projects itself irrevocably into the entire growth cycle.
It becomes an inherent even if not inherited character, and 1s
an excellent illustration of projective importance of early
developmental deviations.

4. INHERENT FACTORS IN HANDEDNESS

Handedness is a form of asymmetry which likewise may be
interpreted in terms of the physiology of Qﬁduﬁm Perfect
ambidexterity would assume ideal symmetry in body build,
and complete ambivalence in the two cerebral hemispheres.
Such perfect balance, theoretically and actually, must be a
rarity, which, if it ever exists, tends to be overthrown even
in the intra-uterine stage of development with postural and
gravitational mmmmﬁmﬁo:m In the great majority of in-
stances the balance is thrown in favor of the right hand and
the right eye. Accompanying, following, or determining
this unidextrality is a dominance of one of the cerebral
hemispheres. Is this cerebral dominance strictly hereditary,
or is it an epigenetic by-product of developmental mechanics
comparable in a broad way in its genesis to hemihypertrophy?

! Shirokogoroff, 8. M., “Process of Physical Growth among the Chines
The Chinese of me.faaw and Kinagru., The Commercial Press, Ltd,, m:
China, 1925. 137 pp.
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At any rate handedness becomes inherent, and becomes patt
of the constitutional make-up of the individual. .
The fact that left-handedness is sometimes a familial tra
suggests the existence of germinal factors; but not cof
clusively, because the sinistrality may still be a secondar
by-product of 2 more fundamental familial trait i
vascular or anatomical peculiarities. The frequency .of
left-handedness in twins suggests an epigenetic factor of.
regulatory nature. The increment of unidextrality a
adolescence as shown by increased disparity in dynamomete
records again suggests basic germinal determiners. Th
fact that even among left-handed and right-handed in
dividuals there is a wide range of variation with respect to th
intensity or degree of the handedness suggests that unidex
trality is based on inherent constitutional rather than culturs
factors. : :
All these considerations cast doubt on the theory th
handedness is a result of social conditioning. Suppose th:
all the left-handed individuals in the world arose in the
might and imposed a left-handed civilization for a period o
fifty years. Is it probable that the infants of that era would
be relatively bidextrous for six months, reach for the cube
with the left hand-at nine months, and be consistently left-
handed at one year? ' Under extremely diverse, ambiguous
and intermittent social suggestions, we have found that the
great majority of infants of the present day show a progres-
sive tendency toward right-handedness which becomes wel
established in the second half of the first year. The fact
that under similar conditions a significant minority of infants
show equally well defined left-handedness, is itself suggestive
of more deep-seated physiological if not hereditary factors:
We may cite briefly the case of an infant who showed
evidence of left-handedness in the very first day of his pos

nvolvi g
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natal existence. He amused the nurses by the vigorous

manner in which he sucked his left hand. When questioned

‘the nurses reported that it was always his left hand which

went to his mouth. His mother, a good observer, does not
recall that he ever used the right hand instead. When the
time came to use the domestic implements of culture, spoon,
crayon, cup, toys, handkerchief, etc., he nosm.mmﬁm.blw..mr@émm
preference for the left hand. Pictures at nw.:m time _u%mmﬁm
that he consistently crossed his legs in sitting posture in a
manner different from his right-handed sister. His parents,
persuaded that handedness was the result of .monmm_ condi-
tioning, used judicious and persistent suggestion to favor
he right hand. The porridge might be eaten ﬁﬁr the left
hand, but dessert must always be eaten with the right hand.
‘Hedonic association could not be better planned. érmn
ready for school entrance this boy was ._um%.nro_o,mmnw:%
examined. He proved to be a boy of superior intelligence,
‘but with relatively inferior output in drawing, even though
his father is an artist.

- In all his manual activities he showed an inveterate pref-
erence for right to left and no:ﬁm&oawﬂmmo movements.
‘When 1t came to drawing a locomotive with crayon, the
‘smoke streamed to the left; likewise, when i1t came to read-
ing his first letters on signs and in books, he proceeded from
right to left. K. 1. was read as I. K. Letters and bcmﬂ.oonw
‘were mirror written. There can be no doubt that this boy
has a constitutional flare toward left-handed wma%..oﬂnmuom“
-and would be more comfortable in 2 sinistral soclety. H.mm
is reported in this detail to show that systematic social
‘conditioning cannot overcome inherent HmW.ﬂnrmb@o&bmmmw and
to indicate that its inherency may date from birth.
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in need of scientific definition than the more easily discover-
able correspondences. The study of such differences shows
that the distinctive human and individual traits come not
by way of addition to 2 common substructure, but are laid
down in the substructure 1tself.
If we are to ascertain the genesis of human deviations we
must first of all determine how early in life such deviations
assert themselves. Investigation must be directed more and
during infancy were responsible for such individual differ more to the period of infancy. The time of the genesis of
ences, there would be much more similarity between sibling individual differences is part of the question of the mode of
and twins than is actually found. The extreme form of th enesis. .
theory of conditioning proves too much; for if it held, thet Bearing on this point, brief reference may be made to a
would be numerous instances of bizarre ability and grotesqu study in which Miss Elizabeth Lord and the writer reported
psychological resemblance between brothers and sisters. 2 psychological comparison of eleven pairs of nursery school
Our data as a whole and clinical experience with infan children who were comparable as to age and school expe-
give no confirmation to the theory that infants start abrea lence but contrastive as to the socio-economic status of
at a straight base line parallel with the threshold of birth, a their homes.! One child in each pair came from an under-
that psychological differences among individuals rise by privileged home, the other from a favored home with father
cumulative and selective action on a roBomgmozm proto or mother occupationally at the professional level. In-
plasmic Urstoff which in quality and .amount is equall ividual tests, measurements, and clinical estimates were
apportioned. Minute anthropometric measurements o ade of each child on fifteen items yielding 330 comparative
foetuses show that racial and individual peculiarites o ndings. There was a definite bimodal tendency in the
structure in face,-hand, foot, are demonstrable in the pre distribution of these findings, the higher ratings gravitating
natal stage. If this is true of bones, muscles, and skin, ther strongly to the favored group. The data suggest that the
1s no reason why it should not be true of the internal struc asic growth factors which will différentiate the abilities and
ture of the nervous system. The plasticity of the nervous ersonalities of these twenty-two children in adult years
system 1s not in itself inconsistent with a considerable degre ere in operation at least as early as the age of two or three
of native differentiation. The “appalling” resemblan ears.
between man and the ape in the prenatal period has be - These differentiating growth characteristics began to
exaggerated; because beneath and beyond the resemblan perate when? The difficulty of fixing the zero point in
are differences, less obvious but of extreme %4&0@5055
importance. Indeed in this field of comparative anatom
and comparative psychology the differences are almost mo

5. THE EARLY GENESIS OF INDIVIDUAL DIFFERENCES

Concerning the inheritance of specific abilities, our dat:
furnish only indirect suggestion. Specific ability in drawin
special interest in 5:&9 marked sociality, early facility i
language, precocity in the use of generalizations and abstrac
tions, all these manifest themselves in infancy in a way
suggestive of native gifts or predispositions. If conditionin

1Armold Gesell and Elizabeth Evans Lord, “A Psychological Comparison of
Nursery School Children from Homes of Low and High Economic Status,” Peda-
ogical Seminary and Journal of Genetic Psychology, September, 1927.
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answer to this question is itself a partial answer to th
question. There is no conclusive control experiment. Th
same infants would have to be rereared in converse home
and converse schools to furnish complete evidence. It i
probable that in the field of personality characteristics
emotional attitudes, interests, and preferences, the greates
reversal of ratings would occur. But this would not argu
that the fundamental growth potency can be radicall;
altered by a change of milieu. _ .
It 1s doubtful whether the basic temperamental qualitie
of infants can be measurably altered by environmenta
influence. Training and hygiene may exert very palpable
and important influence in the organization of the personalit
without necessarily altering the underlying naturel or habitus
We have been particularly impressed with a difference in
temperamental reactions in a pair of twins, of the fraterna
type, who have been under close observation for a period:o
several months dating from birth. Even in these early
months mother and examiner are agreed that there is
consistent difference between the twins with respect to su
matters as placidity, length of crying, vigor of protest,
tolerance of physical discomfort, readiness of smiling, socia
responsiveness, etc. With the same home, the same mother
similar physical health, it is highly probable that these di
ferences in emotivity bespeak an inherent if not inbo
difference in temperamental make-up. Experience and ec
cation will not so much modify as they will (and should):
modified by this native difference. (See page 294fF.)
The temperamental characteristics of C. D. (Chap:
VIII) may be recalled here. This girl exhibited a striki
degree of amenability, sociality, and good nature as early
the age of nine months. We have followed her career closely
She 1s now five years of age, and in spite of a varied

erience in boarding homes and institutions she has not
ost these engaging characteristics. They are part and parcel
f her make-up quite as much as the lowered tempo and the
lowered trend of her general development. It can be pre-
icted with much certainty that she will retain her present
emotional equipment when she 15 an adolescent and an adult.
ut more than this cannot be predicted in the field of
ersonality. For whether she becomes a delinquent, and
she is potentially one, will depend upon her subsequent
training, conditioning, and supervision. She 1s potentially,
lso, a willing, helpful, productive worker. Environment
etains a critical réle even though heredity sets metes and
bounds.

The very essence of mental growth lies in this mixture of
eterminateness and indeterminateness. Lempo, trend, and
emperament are in large measure determined by inherent or
hereditary factors; but the wealth of detail in the dynamic
attern which we call personality is indeterminate until it is
efined through experience. Growth potency is funda-
entally dependent on original equipment; but the per-
sonality make-up is almost literally fabricated by the social
cconditions in which the young mind grows.
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6. PERSONALITY FORMATION AND THE WEB OF LIFE

.Indeed, the child’s *“ personality make-up,” so far asitisa
escribable subsisting reality, consists in the countless con-
ditioned reflexes, associative memories, habits and attitudes
which it acquires as a result of being reared by personal
beings. If he were never touched by ministering hands, if
e did not see and hear the evidences of humanity, if he
ould grow up in an absolutely asocial vacuum, it is dithcult
o believe that he would have any recognmizable ““personality

»

make-up” at all. The balance, the topography, the well-
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individual achieves a unique but conditioned system of
adaptations to the whole human family. Here again is a
correlation of organisms, based on the interactions and the
interdependencies of contiguous personalities. Here, too,
in the mental development of each new infant we glimpse

.va.m of personality depend to a H.mBmHWmEm degree upon the
impress of other personalities.

The biologist emphasizes the marvelous interrelation an
mtegration of all the organic world or the web of Iif
Through the sensitive, sifting processes of evolution, all
forms of life have in some way become interdependent. All
species are thus m&m_uﬂmm to each other. .

This conceptual image of the web of life, Thomson
considers one of the four great ideas in Darwinism. T
put it in the coldest way, there seems to be a tendency i
animate nature towards the correlation of organisms,
“Nature is seen more and more vividly as a fabric.” “The
circle of one creature’s life cuts into many other circles:
The relationships are not in static completion or stabl
design. On a majestic scale which comprises the whol
organic world, evolution continues to slowly modify bot]
the organisms and the total pattern of mutual adaptation
This complex system of interrelations “forms an extern
registration of m,qoucﬁ.owmm% gains and a sieve by whi
variations, sometimes subtle nuances, one might think, a
effectually sifted.”

The mechanism of evolution and the mechanism of growtl
after all, have much in common. The most striking different
relates to time. What evolution achieves in ages, the infant
in his growth accomplishes in brief moments. But he grow
and adapts in a manner which is measurably comparable
the m<o_cﬂoumq process.

The image of the web of life is, in fact, applicable to th
mechanics of personality formation. It is possible to mrE
of each personal complex of mental growth as a brief cor
pression of events staged in a little theater in which t

mmmvﬁm&ou to other individuals, an interplay which inevi-
tably registers itself in the delicate tissue of the child’s grow-
ing personality.

- All children are thus, through correlation, adapted to their
parents and to each other. Even the maladjustments
between parent and child are adaptationsin a ﬁm%nro:vwo?m..
1cal sense and can only be comprehended if we view them as
lawfully conditioned modes of adaptation. Growth is again
‘the key concept. For better or for worse, children and
their elders must grow up with each other, which means in
interrelation one to the other. The roots of the growth of
the infant’s personality reach into other human beings.,
These considerations give great emphasis to the environ-
mental or psychodynamic importance of the parent-infant
relationship. This H&mmoamrm@ 1s so fundamental that it
may be construed in biological as well as cultural terms.
Indeed even in infrahuman family life there are noteworthy
manifestations of parental behavior. The more basic
principles of interaction between child and parent can be
fruitfully analyzed by means of such biological categories as
parasitism, symbiosis, and commensalism. In the present
volume, no space will be devoted to these details. It is
sufficient to point out that the personality noummznmﬂo: of
the child is not determined by germinal constitution, and
that it is a product of growth regulation. The regulation is
accomplished both consciously and unconsciously through
the social interaction between the young child and his house-

*Thomson, J. A., Concerning Evolution. Yale University Press, G.n.m
245 pp. :

the strands of nature’s vast web of life, a ceaseless process of -
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-determined. The intrinsic determiners of development we
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hold. The association of parent and child is a kind of psycht
biological partnership. It is infinitely more complicated th:
a mere nutritional arrangement, but it obeys similar Mmém
nature, and lies m@:mﬁ% 1n the sphere of human control.

It appears, then, in summary, that there is a profoun
interdependence between “heredity” and ‘“environmen
in the control of development. These terms, from traditi
are dualistic in connotation, but growth itself is integrati
and resolves the antithesis. The ancient antinomy of
determinism versus freedom likewise seems inapplicable’
the facts of growth. All growth is lawful and in that se

stability; viewed from another aspect they are mbHommwﬁw
for their productive fertility. Plasticity is neither a negative
nor a passive character. ltisa _..Smﬁ:a “function of growth,”

a method of transconstruction or assimilation.

. The concept of heredity in its classic simplicity is contra-
dicted by the existence of this kind of plasticity. Apparently
there is a process of competition and selection in the forma-
tive complex of growth. Even native endowment comes
not as a discrete bequest, but is built up through the sifting
influence of competition among variable components. Some
of these survive, others give way. The native endowment is
thus built up through the screening stress of mﬂoﬁﬁr and 1s a
product of growth as well as of germinal constitution. Not
all potentialities are realized, but om;\ those which pass the
mesh, of already attained organization. All mﬂoﬂﬁw is self
limited. Growth is BE:_% determined by previous mnoﬁr

But this is a progressive kind of determinism which in the
field of behavior, at least, comes under human control,
and 1is inconsistent with a fatalistic view of infancy.

These considerations are general. They may be given
‘concreteness if we formulate them briefly in terms of growth
potency, personality, and the nervous system.  Growth
potency is broadly and fundamentally determined by inher-
itance. The basic developmental tempo, trend, and tempera-
‘ment are mainly inherent individual characteristics. Per-
sonality in its most pervasive and inclusive sense is mainly a
product of the conditions of development. Maturation
‘proceeds from intrinsic potentiality; organization issues
rom extrinsic and experiential determinants. But utmost
tealization of growth potency depends upon maximum
organization.

The nervous system stands supreme among the federation
f organs which together constitute the human individual.

in conformance to genetic laws, the extrinsic factors work in
similar and codrdinated conformance. . The spheres o
intrinsic and extrinsic influence are not separate but inte
penetrate, and scientifically, if not metaphysically, it
impossible to assign a unique and absolute autonomy’:
any factor which enters into the growth complex. Even t
originative and mutational manifestations always emer
in and out of a zone of growth. They may be unpredictable
but they are not pure miracles. From the standpoint of
scientific policy they must be _unocmrﬂ ﬁﬁrﬁ the scope of
mmd&ovambﬁm_ law.

There 1s after all a difference between predeterminism a
determinism. Scientific determinism does not spell fo
ordination; but aims to bring even “freedom” within t
limits of law and therefore also within the limits of ¢o
prehension. An absolutely whimsical and fortuitous freed
would be as offensive to understanding as a stereotyped p
destination. In organic evolution and in the growth of t
individual these divergent extremes are kept in progressi
check and balance. Viewed from one aspect, the phenom
ena of growth are impressive for their conservatiy
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Its supremacy consists in the function of maintaining and
furthering the integrity of the body and its behavior. B
virtue of this function nature has safeguarded it with certaj
distinctive growth characteristics. Among all the organ
of the body the nervous system manifests a high degree ‘of
autonomy in paradoxical union with a high degree of im
pressionability. It is remarkably resistant to adversity.
withstands much deprivation. When other organs of th
body starve, it does not starve as much as they do. Thi
relative invulnerability gives it a certain stability in the
somatic competition between organ systems. It tends
grow in obedience to inborn determiners, whether saddle
with handicap or favored with opportunity. Tt responds t
opportunity and capitalizes it; but its supreme function is th
optimum integration of the individual in all circumstance
All things considered, the inevitableness and surety ¢
maturation are the most impressive characteristic of earl
development. It is'the hereditary ballast which conserve
and stabilizes the growth of each individual infant. It s
indigenous in its impulsion; but we may well be gratefu
for this degree of determinism. If it did not exist the infan
would be a victim of a flaccid malleability which is sometime
romantically ascribed to. him. His mind, his spirit, hi
personality would fall a ready prey to disease, to starvation
to malnutrition, and worst of all to misguided managemen
As it is, the inborn tendency toward optimum developmen
is 80 inveterate that he benefits liberally from what is good i
our practice, and suffers less than he logically should fro
our unenlightenment. Only if we give respect to this inne
core of inheritance can we respect the important individua
differences which distinguish infants as well as men.

CHAPTER XVIII

THE CLINICAL PREDICTION OF MENTAL
GROWTH

POSSIBILITIES AND LIMITATIONS OF DEVELOPMENTAL
PrEpICTION

Since prediction is a formidable, not to say pretentious,
term when applied to something so admittedly complex as

‘of predictability to critical - consideration. Theoretically,
_prediction is a natural outcome of measurement. Hsmwmm
one implies the other. A perfect measurément of maturation
would designate in one or more formulae an exact degree .om
attained maturity and a corresponding degree of potential
maturity. Every moment of development (above ﬂrm.rw,ﬁ&
of zero) possesses, so to speak, a value which is both F.:.wcn
‘and latent; because attained development is under uniform
‘conditions the true index of prospective mmd‘&ovamnn.. In
‘this theoretically ideal sense the cycle of maturation is ds
_predictable as the orbit of a comet, even though there is
actually no mathematical methodology available; and even
“though an organic cycle is infinitely more complex than an
astronomical one. .

" The intricacy of the organic cycle does not, however, in
“itself contradict the possibility of prediction. The in-
“tricacy is not anarchic; it is self-limited and integrated. It
“coheres by its own complex system of checks and counter-
checks. For this reason, in spite of a stupendous range of
379
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human development, it is desirable to subject the concept
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