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Introduction

Many years ago, in the CQurse of my re,idency in pediatrics,
it became increasingly clear to me that what I was learning
about formulas, immuni:r.ations, and disease was pitifully little
about what really mattered-the child. Quite by chance, I came
upon a volume that was to mark a turning point in my carf!':'r­
Deoe/opmlffltoj DiognOlu by Gesell and Amatruda, in which
were described the changing patterns of behavior as the child
matured during the first thrf!':' years. It waS utterly fascinating
and opened up a whole new horiwn. Later, when the opportu­
nity arose to go to the Yale Clinic of Child Development, I
responded enthusiastically. There, under the direction of Gesell
and Amatruda,! WllS trained in the techniques of developmental
evaluation.

After this training, ! was charged with the direction of a
clinic for the appraisal of growth and de",,\opmf!nt at thf! New
York Foundling HospitaL I have CQntinuw. in that capacity
these thirty odd years. It soon became apparent, however, that
the observation, rf!(:(lrdini, and conclusions drawn from the de­
velopmental evaluations left many questions unanswered. To
fill in the i3PS, , added to the technique a neurological survey
aimed at determining the abSf!nce or persistence of certain re­
flexes peculiar to the developing organism. But it sl'f!med that
we must also consider the ad""r.., environmental factors, and
the inhibition. and disorders of motility so common in infants
without £amilies. I found help in Aona FTf!ud's writings on chil­
dren separated from their families. Erikson's classic, Childhood
and Socfetv, added a social dimension to the comprehf!nsivf!
view I was developing,

Piacefs monumental work 00 how children learn added an
indispensable aspect to what was now an almost total view. My
interest and study of drawines by young childTf!n provided an
opportunity to Sf!':' what children thoua:ht and felt about P"Ople
and themselves.

No one oould be upectf!d in a lifetime to in""sligate the
wholf! and its complexity. But drawing from the mastf!r., llS wf!ll
as my own clinical experience, might it not be possible to view
the wholf! synoptically? There is no othf!r valid way. It must be
done if we are to help the child and not mf!rely one part. The
reality is that the parts do not exist as such, Body, physiology,
intellect, emotions, and experience are inseparable aspects of a
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whole. The subject of our $tudy is an integrated whole. Difficult
"" it mal' be, the child cannot be understood unless the aspects
mentioned, a$ well as others which mal' be relevant, are talen
into account. With this end in view, I shall first briefly survey
each aspect sinlly, then $how how they ate interrelated, and
flnally present a synoptic chart that illu$lTates not only the time
relationship but also the oneness of the $ub;ect under considera­
tion. Having found this effort most helpful, I am offering it to
those working with children as a practical device for keeping the
forest in mind while examiningthe trees.

Before attempting to present the various aspects of develop­
ment in a stage-to-stage relationship, I shall review in outline
those stage-dependent theories that I believe to be the most c0­

herent, having found them the mO$t helpful in my long associa­
tion with children and their problems.

Psychoanalytic theory as presented in the work of S. Freud,
A. Freud, M. Mahler and R. Spitz, provides the framework for
the outline of affective development. Its application to social
development is derived from E. Erikson. Cognitive develop­
mental stage$ are those of J. Piaget. For the outline of behavior
patterns ba$ed on decades of systematic observation, I have
turned to A. Gesell. The sequences in drawing behavior, in
which cognition and affect fuse, are as identilled by G. H. Lu­
quet in his pioneer observations and interpretations and as de­
scribed in my own publications. Language developmental
stages are based on the work of McCarthy, Gesell, Brown, Myk­
lebust, Lenneberl:and others.

Some, but perhaps not all, of these outlines will seem su­
perfluous to those who are familiar with the theories from which
the survey is derived. To others, the outlines mal' stimulate a
de$ire for more substance, which, they will find in the list of
selected references.

The book is divided into three sections. In the IIrst, the
world of childhood is viewed, described, investigated, and inter.
preted by adults. In the second, the children speak for them­
selves. In word, and more cogently in deed, they tell of them­
selves and of the adults who constitute their world. The third
section is devoted to a synthesis of views that are often in only
apparent conllict.

The child who II known onlll through ooulu II known
wrong.
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1

DEVELOPMENTAL STAGES

All development is • continuous proceliS. The~ are no ex­
ceptions to this rule. It applies to psychological as well as blo­
losical development. Yet, e~n in its physical aspects, there are
differences in the pattern of ITOwth: The brain takes an early
lead while genital maturation lags far behind; rapid spurts in
general hody srowth occur during the first and preadolescent
years; qualitative as well as quantitative changes transform the
chl1d into an .~ult. The child is not a min;'!ur", adult.

Cognitive, psych<)seJlua!, psychosocial, and even drawing
behavior displays no <!:lceptlons to the phenomenon of lawful
il"owth. Development proceeds st. by stage in orderly se­
quence, and although there are individual variations, these do
not basically al~r the around plan that is typical of our species
and that, inherent in the DNA of our first 46 cmomosom"'" dis.
tinguishes us from all other lann. of life.
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Development sometimes takes a quantum jump but, like all
biological phenomena, it is a continuum. It advances upward
and forward, not in linear fashion, but more like a spiral, with ih
downward as well as upward cycle, yet always a bit mOre up­
ward and a bit less downward, each st/lge representing slevel of
maturity whose features sre qualit/ltively diHerent yet derived
from and dependent upon the earlier stages.

It is within this conceptual framework of identifiable stages
in the development/ll continuum that I shallstlempt to show the
relationships that express the oneness of the organism and the
unifying concept of growth.
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CRITICAL PERIODS

The theory of critical periods has pined support from phe­
nomena observed in biological development lI.nd from clinical
observations in the behavioral sclences.

The~ can be no doubt that In embryological development
liming plays II. crucial role. The effects of nOJ<ious exogenous
D~nts on embryonic differentiation are influenced by the timing
of the insult. The role of sensitive periods in terat~nesis Is
beyond question: The thalidomide dluste-r Is II. drll.mll.llc case in
point. The effects of cosmic radiation, vlruM!s. pollutllnts. and
drugs are dearly ft'lated to the time of their action durini OfP.­
oogenesis, .s well as 10 the speciflc noxious _illn!. The flrst
prenalal months are II. time of particular vu]nerll.bUity, for It b
during this period that lI.mu, and eyes, and lips, and brains may
be aTTested and deformed. Anim&1 experiments have demon­
strated impaired brains due 10 unavai1abUity of essential nu-
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trients during the late prenatal and early ne<)natal period. Stud­
ies of deprived human populations su~st the possibility of
impaired intellectual functioning in child",n who sullered from
similar early malnutrition. More specifically, studies of neural
development in mammals indicale the need for specific proteins
and lipids at the right time for nonnal growth of the myelin
sheath tbat insulates nerve fibres. Critlcal periods have been
detected in the stages of neural proliferation and dendritic
fonnation.

How neural structure affects behavior is a fascinating prob­
lem under continual Investigation. The weight of evidence sup­
port. the view that once a system becomes organized it resists
re<)rganization (Scott, 1962). This principle applies to structure
and to function. There are optimal periods for physical growth
and there is considerable clinical evidence that there are sensi­
tive periods for behavioral development, for learning, and for
the acquisition of social skills. The conviction that such sensi­
tive periods do actually occur has drawn attention to the abiding
effects of one's earliest encounters with environmental influ­
en~, and, crucially, of e:.changes between chlld and nurturing
adult.

The concept of critical periods has far-reaching implica­
tions for the care, education, and training of children, as well as
for their physical health and well-being.

Rene Spitz has stressed the critical significance of three
periods in the early development of the psyche. During these
periods, "organizers" of the psyche are established. The first of
these organizers is the smiling response, which appears at about
si:. weeks. At Rrst indiscriminate, responding to any nodding
full-face, the social smile is gradually directed more to the moth­
ering person. A second organizer is represented by the aru:iety
which Is often displayed at about eight months, when the infant
reacts negatively to strangers and shows a decided preference
for the mother figure. She h&.l become the established libidinal
object in whom the infant's aggreuive and affective drives are
fused. During the second year, the third organizer is represented
by the words no, n<!in, nlet, and by the ubiquitous horizontal
shaking of the head that universally e:lpreliSes negation and the
awarenen of a separate and distinct self.

Studies of animal psychology, notably by Konrad Lorenz,
indicate that the critical period for imprinting in animals occurs
soon after birth. By waddling and quacking like a mallard
mother, newly-hatched duclcllngs took him on as their mother,



(ollowing and responding 10 him in typical duckling fashion. In
humans, it is su~sted that the critical period for "imprinting,"
that is, for the establishment of the libidinal object, occupies a
much longer period and requires reciprocally gratifying tactile,
auditory, visual, and emotional interaction.

Establishment of the gender role in human beings is not a
function of chromosomal sex, gonadal sex, or hormones, and
although the character of the external genitalia does playa role,
it is not necessarily a determining one. Environmental factors
are involved and often playa decisive role. These environmental
influences operating early in life may result in the assumption o(
a sexual orientation that is at variance with the biological sex.
Clinical evidence places the critical period for gender role and
orientation well within the preschool years.

,
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THE NEURAL SUBSTRATE

Underlyingall behavioral development is the maturation of
the nervous system. The repertory of patterned reflexes that is
present in the newborn is based on changes in the structure of
the nervous system that have been going on long before birth.
The gradual weakening and eventual disappearanoe of these
phylogenetic reflues coincide with the descent of moderating
and controlling inlluenoes from the supra-segmental hierarchi­
cal structures. "The direction of development Is oephalocaudad.
The first movable parts 10 come under volitional control are
those nearest the brain, namely, the eyes. Thence forward, pro­
gressively downward and distally into the extremities, COn­
trolled movements occur until mutery is established over the
skeletal musculature and even over emotional expreliSion. Mean­
while, growing awareneliS and accumulating experience are
making sensory reception increasingly meaningful and elevat-



lng it to the level of perception.... The persistence of certain
phylogenetic reflexes beyond tbe time that tbey should have
disappeared is a sign of delayed encephalization of behavior or
of damage to the central nervous system" (Di Loo, 1967). Among
the reflexes destined to extinction during the normal course of
development are the Moro, tonic-neck reflex, indiscriminate
sucking, automatic hand grasp and toe grasp, and Babinski.

As behavior evol~s, structural maturation proceeds at a
continuous, progressive pace. During the fetal period, the brain
takes an early lead and outstrips all other systems in rapidity and
complexity of growth and maturation. Histologically, the
changes are revealed as a striking prollfera!lon of brain cells and
a differentiation of the cortex into layers.

A! birth, the brain is by far the mo,t developmentally ad­
vanced organ in the body. Its 9.~r9.ge weight (350 grams) is one­
fourth of the weight of an adult brain. The male br9.in is slightly
heavier than the female's, but this is not associated with a func­
tional advantage. Already, at birth, the brain has its full comple­
ment of neurons_pproximately 10 billion_s well 9.S the
nerve cells of the rest of the nervOus system. The only cells that
are added a,.., the neuroglia; these are the supporting structures
of the nervous system. Neurons begin to die in early adulthood.
By age 35, approximately 100,000 brain cells are lost e~ry day
(erelin, 1973). (This is just one of the indications that the human
organism reacnes its peak efficiency during adolescence.)

In the newborn, function is mediated from the midbrain.
Though all neurons that one will ever have....., p,..,..,nt in the
cortex, the nerve fibres (axons) issuing from the cell bodies are
not efficiently conducting Impulses. To do so, the axons must
flrst a<::qui,.., their myelin sheath, a process th9.t proceeds distally
from the cell body. Only then can the cortical cells exert their
controlHng, moderating influence over the phylogenetica1ly
older subcortical system that blindly governs the dilluse, reflex
activity of the newborn. Descending control by the cortex Is
largely inhibitory and is manifested by restriction of response
and gradual disappearance of the blind, inborn, atavistic reflexes
(rooting, automatic hand and toe grasp, stepping, Mom, doll',
eyes, tonic-neck reflex).

Inhibitory control from the cortex is an essential prerequi­
site for the emergence of voluntary, goal--directed response. As
this is occurring, the electroencephalogram shows the appear­
9.nce of 9.lpha-type 3 per second rhythm.

As myelination and control spread downward and distally

,



inlo the face, trunk, and limbs, voluntary movements replace the
generalized responses of the immature organism. The response
to stimuli from eyes, ears, skin, and muscles becomes increas­
ingly appropriate. The infant thinks motorically. Piaget calls
this the sensori-motor stage. Freud called it the oral stage, for
everything is elqX'rlenced with the mouth, currently the prime
organ for pleasurable, sensitive contact with an object, Hving or
inanimate. Touch and movement are intimately interwoven in
structure and function, in the brain and in action. The mouth
and the finger must move in order to feel. In the braln,the motor
area has sensory elements, while the sensory area has motoric
elements.

By age three the brain has attained three--quarters of its
adult weight. Ily age five, it will have attained 90 percent of its
adult size. Its capacity for storage and retrieval is impressive. As
the child achieves mastery over the action system, movemenb
will become effortless, as they are almost unconsciously per­
formed in the service of purpose and goal. The child Is then free
to explore the environment as boundaries are enlarged and curi­
osity and assertiveness become dominant traits ... unless phys­
ical or environmentally imposed restrictions create deviations in
the normal flow of development.

During prenatal development, spontaneous movements 0c­

CUr as early as three weeks, when the heart hegins its lifelong
beat. Response to stimulation of the mouth region has been
noted in the two-month embryo. Spontaneous movements of the
total organism have been noted as early as nine weeks. As the
fifth-month fetus becomes increasingly active, the mother be­
comes aware of a life within her. The full repertory of phyloge­
netic patterned reflexes typical of the full-term newborn is al­
ready present in the seventh-month fetus; these include the
Mom, su.pension grasp, rooting, sucking, toe grasp, and Babin­
ski reflexes. Underlying these manifestations is the structural­
functional maturation of the central and peripheral neural ap­
paratus, in which en:l;ymatic, endocrine, electrical, and other
physlo-chemlcal phenomena playa correlative, as yet imper­
fectly understood, role.

Considerable insight into the activity of the nervous system
even before birth is provided by electroencephaloilaphic stud­
ies. Brain waves reaching the surface of the cortex have been
detected as early as the seventh fetal month. Using the elechoen­
cephalogram as an Jnde:< of matmation, stages have been defined
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