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A Study in Infant Development
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Reprinted from Child Development, vol. 9, no. 1 (March,
1938). Alma (Mae Magoon) Frank (1898–1953), trained
with Alexander 1937–40. ‘A Study in Infant Development’
compares postural and movement behaviour of infants when
attaining sitting position without adult aid and when guided
by the holding of hands into the sitting position by an adult.
The latter procedure produces a noticeable ‘decrease in stature’. The article relates its findings to G. E. Coghill’s work on
the mechanism of total integration, R. Magnus’ work on the
reflexes of anti-gravity muscles, and Alexander’s work on the
primary control of the reflex action of use.

The interest which led to this study arose from observing, over a period
of years, a gradual diminishing of well-coordinated movement in young
children. The children were attending nursery groups in progressive
schools. At the age of two, when they entered school, they apparently possessed a degree of physical coordination which by the end of the third year
had notably diminished; by the end of the fourth year this coordination
had given way to definite well-established postural habits – rigidly fixed
positions of certain parts of the body. These habits inspire the question:
Is their presence related, as it seems to be, to the disappearance of the
smooth and harmonious flow of movement which the two-year olds possessed? A recent study4 of posture in the young child, directed by Billie L.
Crook, physiotherapy supervisor for the crippled children’s division of the
State Department of Education of Texas, presents excellent illustrations
of these postural habits. The majority of the children came from homes
of university faculty members. The total number of children were divided
for study into groups according to sex and age. The following quotations
are taken from the study:*
*
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To summarize points of contrast, we might say, the head of the two-year
old child is still erect; the head of the three-to-five-year old is usually forward; the scapulae of the two-year old lie flat on his back. The scapulae of
the three- to five-year old are usually winged; at two years the sacral angle
is very slight; at three to five it is increasing markedly; the abdomen of the
two-year-old is prominent, but not often accompanied by other postural
faults; the prominent abdomen of the three-to-five-year-old is accompanied by other postural faults; the knees of the two-year old are held easily
and normally; the knees of the three- to five-year old are usually pushed
back or hyper-extended to maintain the balance of the protruding abdomen; it is impossible to judge posture while the child is clothed.
The best postures were found among the two-year-old children and the
worst posture in their group was as good as the average in the other groups.
From our study the indication seems to be that the poor alignment
becomes more pronounced as the child grows older.
The question now resolves itself into this one problem: Can we prevent
the development of these postural faults of the four-year-old by starting
with the child when he begins to walk? Could we not teach him to walk
without thrusting his knees backward? Could we help him to relax his tight
hip-flexors by exercises and games directed toward this end? Could we
teach him to keep his weight forward and avoid the stretching strain put on
the ham strings by a back-knee position?

Such questions involve problems of time and technique, fundamental
problems in education. The point of view, however, from which they are
being attacked today by leading educators indicates a more fruitful conception than is implicit in the framing of the above questions.
This broader conception is presented by William Heard Kilpatrick,
Professor of Education, Columbia University.9 In his paper,† which contains such sub-titles as ‘The Work of Science,’ ‘The Nature of Behavior,’
‘Principles of Learning,’ he writes:
Still further, not only is the whole organism thus involved in each learning experience, the environment also is involved. Indeed, the relationship
between organism and environment is uniquely close. According to Haldane ‘an organism and its environment are one, in the sense that though we
can distinguish them we cannot separate them unaltered, and consequently
†
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Figs. 1–4.

Goups I and II. Girls and boys. 2–2¹/² years old.

Figs. 5–8.

Goups III and IV. Girls and boys. 3–3¹/² years old.

Figs. 9–12.

Goups V and VI. Girls and boys. 4–4¹/² years old.
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cannot understand or investigate one apart from the rest’. These are strong
words, but they appear to represent the trend of competent thought. Learning, from this consideration, joins the organism – here the human self –
with the environment in a new and intimate fashion. Any organic activity
is as much an affair of the environment as it is of the organism. Any habit
of a child belongs as truly to the situation as to the child, for it joins both
together. And ‘the situation’ is the actual total situation in all its particular
manifestiations to which the child is in fact sensitive. In a time sense, any
significant instance of learning thus joins up in a way new for the child,
indefinitely many parts of the situation at the same time that it remakes the
child in indefinitely many aspects. Learning becomes thus immensely farreaching and we see the more clearly how inadequate – nay, how hazardous
– are those procedures and those studies which attempt to base themselves
on single and isolated learnings. The whole child with all his effectual part
now actually located in a present concrete situation with all its effectual
connectedness – this is the only unit. Anything less is an abstraction, a part
only. Conclusions based on such abstractions need not elsewhere be valid,
and treatment proposed under such conditions may well be harmful. Difficult as are the demands herein made, we dare not disregard them.

This conception applied to the problem of the physical well-being of
the child means a procedure vastly different from one which aims to teach
the child a long list of isolated learnings such as not to thrust his knees
backward, to relax his hip-flexors, etc. On the contrary, it means a careful
survey of the situation which children, such as these represented in the
silhouettes for instance, are meeting thus inadequately. To be specific, it
means to what influences is postural control particularly susceptible and
which of these facilitate maintenance of erect posture and which have an
opposing effect? It means also what states of readiness for guidance do we
find within the organisms whilst it assumes erectness and which form of
guidance works best under which conditions?
‘Under which conditions’ is an exceedingly important factor. It is
emphasized by Kilpatrick in the above-mentioned paper (section called
‘The Work of Science’) as follows:
In science we study carefully the recurring sequences which nature presents: how stones fall, when water freezes and boils, how gases behave.
Until recently, under the influence of Newtonian physics, the regularity of
these sequences has unduly impressed the modern mind. It begins now to
appear that we have in connection overlooked two things.
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For one thing, these regularities are not as exact as once we thought;
they seem rather to be statistical averages. For another, we formerly disregarded the ‘if ’ aspect of these sequences: if thus-and-such conditions prevail, then will such-and-such state of affairs follow. This ‘if’ aspect may be,
and often is, in our hands. If so, it is we who are to say whether the ‘thusand-such’ antecedent conditions are to prevail; and, under such conditions,
it is we who thus bring about the ‘such-and-such’ conclusions; or, as some
would prefer, ‘nature’ does it at our bidding. So conceived, these ‘laws of
nature’ present simply certain dependable expectations that we can within
limits use to our ends. In this newer conception of science we thus get not a
reign of law to bind us, but wider tools for extending our control. Through
these we gain freedom, not lose it.

This conception represents a significant advance in education. Since
its applicability rests upon observed facts in science, educators turn to
the recent research on infant development for the solution of the problem
with which this study is concerned.
Claude Bernard2 has referred to some experiments as ‘groping experiments – experiments to see.’ Although he refers to experiments in physiology and therapeutics, the phrase ‘experiments to see’ classifies the experiment presented in this report. The intention was ‘to see’ the effects, if any,
of induced positions and of support applied by the experimenter to maintain them, upon the infant’s overt somatic behavior during the period of
acquiring stance and locomotion.
In order to give this experiment its proper orientation, it is necessary to
discuss briefly the assumptions and experimental procedures in investigation of infant behavior and behavior growth.
In outstanding studies we find statements to the effect that it is desirable but impossible to observe the whole child comprehensively. Gesell
writes:6 ‘It is impossible to bring the whole child under comprehensive
observation and yet his entire physique must of necessity be accounted
for in a full description of the behavior flow.’‡ He solves his dilemma in
this fashion:
Since the task of verbal description is difficult, it will be necessary to
describe separately the behavior patterns of different parts of the infant’s
body. Incidental comment will be made to remind us that these parts do
not function independently but always in some dynamic and genetic rela‡
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tionship with all other parts. It does not follow that this dynamic relationship between varied portions of the body is equally strong at all ages and
at all moments, for there is continuous shifting in the whole pattern of
tensions. We shall consider in order the head, arms, hands, trunk and legs,
stressing the growth changes in behavior patterning throughout the gamut
of age levels. The synthetic correlation of the developmental data in these varied
subdivisions must be left largely to the reader. (My italics.)

Dr. McGraw11 also discusses the need to study ‘the whole child.’ She
adopts a method which she describes as follows:
Systematic analyses of the changes as indicated in overt-somatic activity
in the development of a behavior pattern from the time of origin until it
attains maturity constitute both a feasible and a revealing method of studying the process of growth.

Both these writers adopt the method of observing growth by analyzing
separately the ‘behavior patterns’ of different parts of the body. Moreover,
both admit that isolation of a behavior pattern is impossible but claim that
within certain set experimental limits sufficient ‘behavior trends’ appear
to justify the acceptance of the resulting protocols as representative of
growth processes. This amounts to another assumption, since there has
been no attempt to test or prove the claim with comparable data from
other types of experiments.
Only one type of experiment has been done, and that involves the
use of induced position as a primary experimental procedure. ‘Standing behavior’, for instance, has been observed with the infants lifted to
and supported in ‘standing position’ from the age of four weeks. ‘Sitting
behavior’ has been observed with infants who are either pulled up by the
arms to ‘sitting position’ or by other means placed in sitting position from
the age of four weeks. The same method is practiced for observing ‘walking behavior’. What we have, therefore, is observations of various ‘behaviors’ or ‘behavior patterns’, in organisms who have been placed in supine,
prone, standing, supported standing, pulled-to-sitting, ‘passive induced
sitting’, and other positions.
In some instances one position remains constant throughout the
observation of a single behavior. In other instances the initial position
does not remain constant, one or more other positions being induced by
the examiner.
This use of imposed position is exemplified by Gesell in his chapter
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‘The Growth of Posture’ in Infant Behavior. He writes:
The Second Quarter (16 to 24 weeks): Sixteen weeks marks many transitions. The infant in the second quarter becomes a propped-up as well as
a supine individual . . . .
The Third Quarter (28 to 36 weeks): From the standpoint of postural
self-dependence, this is a transitional period. For the most part he still
needs props, safe-guards, and help.
The Fourth Quarter (40 to 52 weeks): The adult hands which had to aid
his balance at 40 weeks are now withdrawn.

The causal relation in these experiments between the imposed position
and the ‘need’ for ‘props’ and for ‘adult hands which had to aid his balance’ is obvious. The reason for the need of the ‘props’ is that the infant’s
position is imposed. The underlying assumption is either that the infant
must inevitably be placed and supported in certain positions during postural growth or, that growth of a behavior, one aspect of which at the time
of maturity of the pattern is a certain position, can be observed only while
the infant is placed by the adult in this position.
With the exception of supine and prone, the positions used in these
observations all require support from the examiner. The organism in
some instances is supported by means of suspension, the point of support being the thorax; in other instances, by means of a combination of
suspension and flat static surface; sometimes by mechanical means such
as a belt and chair, the points of support being the abdomen and the back;
sometimes by a flat static surface only, the point of support being the feet.
This means that at various points upon the organism varying degrees of
pressure or traction are supplied by the experimenter.
These facts give rise to the question: Are the responses which are possible under the particular limits set by these experimenters adequate to the
vital process presumably being observed? Are these responses the spontaneous and free manifestations of growth?
In order to answer this question, an analysis of the responses must be
made.
That behavior such as standing, sitting and walking is inseparable
from postural activity is an accepted fact. That postural activity is enacted
through the medium of neuro-muscular mechanisms and that the working of neuromuscular mechanisms is influenced extensively by tactile
stimulation and pressures upon the peripheral sensory end-organs and
by stimulation of the proprioceptors arising from movement of the limbs,
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has been established by the experiments of outstanding physiologists. The
work in this field has been well summarized by Rudolph Magnus10 and by
Charles Sherrington.12
Unless nervous action in man is of a different order from that in the
higher animals (and observed facts do not bear this out)8 the configuration in figure 13, (ref. 6 – taken from page 85) for instance, represents not
only manifestations of the growth process but also responses to the suspended position. The sagging of the head, the particular-posturing of the
arms: to what extent are these due to pressures exerted by adult hands?
We can ascertain this only by comparing the behavior of the infant under
these pressures with its behavior when these pressures are reduced to the
zero point, or to the lowest possible minimum.

Fig. 13. Standing behavior. 4 weeks.

The conditions and procedure in the following observations were
arranged to make such a comparison possible. It was also hoped that the
results, interpreted in the light of conceptions held by leading scientists
and of observed facts in physiology, would suggest a method of research
in infant development which will disprove the assumptions that the whole
infant organism cannot be brought under comprehensive observation and
that analyses of a behavior pattern, when induced positions are part of the
observed pattern, ‘constitute both a feasible and a revealing method of
studying the process of growth’.
That the whole organism must be brought under comprehensive
observation is actually implied in Gesell’s definition of growth. He defines
growth as a process which ‘organizes the individual.’ In relation to somatic
behavior this can mean nothing less than action which embraces the working together of all the parts capable of responding at the time.
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Figs. 14 and 15. Somatic Behavior at 4 weeks,
looking at the same action from two
points of view.

In this picture of a 26-day-old infant there is a certain organization
of mechanisms, producing one total action configuration. In the picture
of the infant (Gesell’s) in standing position a similar organization does
not appear. Parts which are capable of responding in the one are in the
other prevented from free and spontaneous action. The difference in the
dynamic relationship of the head and arms to the trunk is obvious; it is
precisely the organization of the individual that is interfered with by the
pressures on the thorax, axillae, and joints. If the protocols are to be representative of growth as growth is defined, the behavior of the part can be
accurately observed only in the context of the total behavioral response
indicative of organization.
experimental materials and methods
The subjects chosen for the research were living in the Home for Hebrew
Infants, New York City. They were therefore of the same nationality and
were receiving the same nutritional and routine care.
The home proved to be particularly advantageous for this study. Since
Dr. Hess organized it and carried on research there, the infants have
purposefully and consistently been unaided by adults in rolling, sitting,
standing and walking. It was considered desirable to have infants who
were not in their general routine life experiencing positions the effects of
which were to be observed in the experimental situation.
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The organization of the orphanage as a whole was also of advantage
in that it provides markedly unhurried and cheerful surroundings. Each
infant has a room of his own with vita-glass French door and windows
opening upon an uncovered porch. The partitions of the rooms are of
glass, making it possible for an infant to watch the nurses moving about as
well as other infants in adjoining rooms. From day to day each nurse has
the same four infants in her charge, and is requested to take time to play
with them during the morning bath, which is given to each infant in his
own room. The babies over four months old are brought together in the
afternoon for a playtime on the floor of the reception room.
Two groups of infants were selected; one consisting of three sixmonths-old boys who were making efforts to roll from supine to prone,
and the other consisting of three eight-months-old girls who were about
to sit up while on the floor in the afternoons. These infants were all on
the feeding used for normal infants and were either normal in weight
or within a pound of it. Although no psychological tests were made, the
babies selected were considered normal by the pediatrician.
The plan was to take moving pictures of these infants under the following two different experimental procedures, and to compare results.
Procedure No. I.
The infant placed upon its back and left without further stimulation by touch or sound from the examiner.
Procedure No. II.
The infant placed upon its back and then by the examiner drawn
into a position which it could not itself assume without adult
aid.
No lures were used in order to stimulate specific activities such as rolling or creeping. The toys the infants were using in their beds when taken
from their own rooms to the examining room were carried along either
by the infant, or the examiner. In the latter case, they were placed on the
floor within easy reach of the child.
The photographs were always taken in the same room, which was used
only for this purpose at the same time daily. The infants were taken one
at a time into the examining room, undressed and placed on the floor. A
blanket, mattress pad and a sheet of dark green flannel were used underneath and another sheet of flannel hung on the wall behind the infant.
In order to minimize the possibility of arousing fear reactions, the intro-
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duction of the infants to the photographing situation was gradual. Before
being taken to the examining room at all, each infant had, during the previous week, spent a half hour a day on the floor of his own room. During
the first week in the examining room they were not undressed, and it was
only after three weeks of being on the floor daily (Saturdays and Sundays
excepted) that they ceased regarding the room and the examiners and
went about the activities they were accustomed to carry on in their own
beds or on the floor in the afternoons. The flood-lamps were introduced
during the fourth week; aside from blinking at first the infants paid no
attention to them. Pictures were taken on the last day of the fourth week,
and thereafter always on the last day of the week, since it was the farthest
away from the break in the routine occurring on Saturdays and Sundays.
A Bell and Howell 16 millimeter camera was used.
Attempts were made to silence the camera. They were, however, unsuccessful, and the first films taken were so full of stops and starts that no
flow of movement could be seen. A metronone, which served to drown
the sound of the camera, was then used continuously in the room, and the
speed of the camera was reduced from 64 to 48. After this adjustment the
infants did not stop or, as far as could be seen, change their activities at
the sound of the camera.
Each infant was left on the floor twenty minutes a day. The photographic lamps were put on for the last ten minutes of this time regardless
of whether pictures were to be taken or not, in order to keep the set-up
constant.
Due to limitations of time and equipment it was possible to employ
only one induced position. It is to be regretted that others also could not
have been investigated.
Results
In presenting the results, there are a few simple comparisons to be made.
1. When the infant was placed on his back and left without further
stimulation from the examiner (procedure I), the organism as a
whole did not at any time while under observation take a course
through space similar to the course taken under procedure II.
Under procedure I, the six-month infants kicked vigorously,
rolled from supine to prone, or engaged in activities preliminary
to rolling such as pelvic lifting, and twisting or rolling to one
side and balancing there whilst swinging the upper leg back and
forth horizontally. Obviously, during none of these activities did
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the organism move through space in a direction similar to the
direction in which the infant is taken in fig. 16.

Fig. 16. James: 6 months. Pulled to sitting by adult. Procedure II.

The infants of eight months, even in the act of sitting, likewise moved in a direction different from their behavioral course
under procedure II. They first rolled from supine to prone, then
drew one leg under the pelvis, and starting from the lower back
raised the trunk and head together, simultaneously drawing the
leg out from under the pelvis gradually.
2. The structural configuration of the organism as a whole was different during all activities under procedure I from its structural
configuration under procedure II. In both groups of infants
the spine, under procedure II, was flexed to such a degree as
to decrease the stature noticeably, both during the process and
in the position maintained at the completion of the pulled-tositting activity. Neither in the process of an activity nor in any
maintained position, did the infants, under Procedure I produce
a similar posterior curve, thus decreasing the stature.
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Figs. 17, 18. Mary: 8 months. Attaining sitting without adult
aid. Procedure I.
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Fig. 19. Mary: 8 months. Sitting
attained without adult aid.

Fig. 20. Mary: Same day. Sitting as
pulled-to-sitting by adult.

The drawing-in at the anterior thoracic region and the pushing down and outward of the abdominal region, both accompaniments of the posterior curve of the spine together with the
decreasing of the stature, is shown in the following picture of
James, a profile view taken at the same time as the picture next
to it which shows him kicking vigorously.

Fig. 21. James: 6 months.
Procedure I.

Fig. 22. James: 6 months. Procedure II.
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3. There is a very conspicuous difference in the behavior of the
muscles of the back. Under procedure I there is an even spread
of contraction throughout the sacrospinales, and the back has an
appearance of strength and ease. Under procedure II, contraction is apparently not taking place in the back muscles of the
six month infants and in the older ones it is concentrated in the
upper, middle, and lower trapezeus muscles and does not take
place in the lumbar and thoracic portions of the sacrospinales,
and the back has an appearance of strain.

Figs. 23, 24.

Marvin: 6 months. First complete roll. Procedure I.

Fig. 25. Marvin: Same day. Pulled-to-sitting by adult.
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Fig. 26. Carol: 8 months.
Procedure I.

Fig. 28. James: 6 months.
Procedure I.

Fig. 27. Carol: Same day. Procedure II.

Fig. 29. James: 6 months.
Procedure II.

4. There is also a marked difference in the behavior of the segments in relation to the trunk and head.
In procedure II the legs are, as Gesell describes them, ‘helpless appendages.’ In Procedure I they perform an integral part of
the whole movement. The difference in the behavior of the arms
is quite obvious; in one case they are free to follow the head and
trunk, whereas in the other, they are forced to move upward,
drawing the trunk and head along after them.
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5. Under procedure II, the head sags; under procedure I, it is usually extended when the spine is extended, and it never sags.
We may say, then, that the effects of the induced pulled-tositting position upon the somatic behavior of these infants occur
in the direction in space taken by the organism, as a whole, in the
structural configuration of the organism, in the relation of the parts
to each other in use, and in the distribution of tension.

discussion
The effects pointed out above are overt manifestations apparent to the
untrained eye. There are others less easily recognized. An approach to
the latter can be made through the observations and resulting concepts
of those experimenters who have worked intensively with neuromuscular
mechanisms. Since somatic behavior and the working of neuromuscular
mechanisms are inseparable, the interpretation of one must be made by
means of an understanding of the other.
G. E. Coghill’s3 well-known work on Amblystoma gives us an exceedingly clear picture of the working of the mechanism in a simple organism.
He concluded that behavior develops in Amblystoma by the expansion
of a primarily integrated total pattern of action and the individuation of
partial patterns within the total pattern. He also states that whether or not
behavior in other vertebrates follows this plan of development has become
a question of leading interest in the study of behavior.
Work similar to Coghill’s has been done with the human fetus. In a
review of the general responses of human fetuses as shown by Minkowski
and others, Davenport Hooker7 states:
The interpretation which I would give to the results of human fetal
responses is, of course, quite clear. Every bit of evidence, from the work
of Minkowski and from the other unfinished studies of which I have been
speaking, indicates ‘that the responses of human fetuses to tactile stimulation follow a Coghillian sequence; first, the expanding total pattern; then,
the rather rapid process of individuation of specific reflexes from that total
pattern.
The type of stimulation used in fetal work is of great significance. It may
be remembered that Coghill used a human hair on Amblystoma embryos.
Angulo used a coarse hair. Windle used metal and fiber needles, cactus
spines, and other blunter instruments. Carmichael used many types of
stimulators, but chiefly a metal or fiber needle, a coarse hair or a brush.
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I have recently been using a series of graded stimulators, human and
horse hairs, which are just stiff enough to maintain, as they bend, a delicate chainomatic balance against weights of 10, 25, 50, or 100 mgm. . . . .
Among others, Minkowski, in working with early human fetuses, has
warned that rigid stimulators clearly cause direct muscle stimulation. In
my opinion, ‘weighted’ esthesiometers, of the type mentioned, are the
only proper method of applying stimulation to secure reflexes. After thirty
years of embryological experimental work, it seems to me advisable to use
stimulators which offer the least possibility of producing an unintentionally
strong stimulus.

The significance of the results obtained by these men for experimental work on human infants lies in the implication that there exists in the
infant organism as well a ‘primary mechanism of integration’ and that the
infant’s somatic behavior follows the same plan of development as has
been observed in Amblystoma and the human fetus. If this is the case, it
becomes essential, in order to observe behavioral manifestations of the
working of this mechanism, to heed Minkowski’s warning to avoid direct
muscle stimulation.
It is important at this point to call attention to the photographs in
the section of this paper called ‘Results’ – taken under procedure II. The
direct stimulation of the shoulder girdle and arm muscles is obvious;
some of the specific effects have been mentioned. It remains now, in connection with the above writings, to draw attention to the fact that the total
behavior of the organism under procedure II is not a manifestation of the
working of a ‘primary mechanism of integration.’ Unity is lacking. The
behavior under procedure I, however, shows a comparative unity, which
is in evidence in figs. 30-32, as well as in all other pictures of the infants
under procedure I.

Fig. 30.

Fig. 31.
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Fig. 32.

In regard to the relation between such unity and the mechanism of
total integration, Coghill writes:
The mechanism of total integration tends to maintain absolute unity and
solidarity of the behavior pattern. The development of localized mechanism tends to disrupt unity and solidarity and to produce independent
partial patterns of behavior. In the interests of the welfare of the organism as a whole, partial patterns must not attain complete independence of
action; they must be held under control by the mechanism of total integration.
Parts become integrated with each other because they are integral factors
of a primarily integrated whole, and they remain integrated, and behavior
is normal, so long as this wholeness is maintained. But the wholeness may
be lost through a decline of the mechanism of total integration or through
the hypertrophy of mechanisms of partial patterns.

With the above quotation in mind, let us look at figs. 33–40, a series of
photographs which illustrate, I believe, ‘partial patterns’ of behavior produced as a result of work done upon the organism by the experimenter.
That the infant’s neurological mechanism will not of itself attempt a
movement in the direction in which the organism is here being taken
suggests that the directive force applied by the experimenter is bringing
about this intense local contraction in the shoulder-girdle region, a development which will not take place whilst the integrating factor within the
organism itself is permitted to function, and by means of its functioning
to direct the behavior. As has been pointed out, the infants in this experiment, left to their natural abilities, showed no such undue contractions,
or tensions in spots.
The work of Sherrington and Magnus on reflexes is classic, and the
results are now employed by the medical as well as the scientific world.
Magnus, while working with higher vertebrates, happened upon a phenomenon which was of great interest to him and which led to definite
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Fig. 33.

Fig. 34.

Fig. 35.

Fig. 36.

Fig. 37.

Fig. 38.

Fig. 39.

Fig. 40.
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conclusions concerning the relation of certain reflexes to postural activity.
The brief description he gives of how he chanced upon the initial observation which led him on in a certain direction may prove a help to the reader
in understanding the ultimate result. Magnus10 writes:
The limbs of mammals, as of other vertebrates, are built up of bony segments, linked by a complicated arrangement of ligaments and moved and
fixed by muscles; faciae also play a role. The whole system is easily movable in different directions. Our problem is to explain how such a moving
limb is at times used as an instrument for very different purposes (such as
scraping, scratching, fighting etc.) and moved freely in all joints, whereas
at other times it is transformed into a stiff and-strong pillar, which gives
the impression of being one solid column, able to carry the weight of the
body . . . . We were confronted with this problem during the investigation
of decerebellated animals, which had been operated upon by Dr. G. G. J.
Rademaker, and of which the condition of muscle-tone had to be followed
during the course of many months. It soon became evident that this was
not a simple task, and that the state of tone of a limb at any given moment
depended greatly upon the way in which the tone was investigated. If, for
instance, the dog is lying down in the lateral position and the resistance of
one forelimb against passive flexion is measured with the hand and fingers
flexed, often no resistance can be felt. But if the latter are extended and
pressure exerted against the pad of the foot, then the forelimbs become
strongly extended and can hardly be flexed at all. The same difference can
also be demonstrated in intact animals. We therefore decided to make a
more detailed investigation of these reactions.

In referring to the results of these and other investigations Magnus10
states, ‘the chief result of these investigations is that posture is an active
process, and is the result of a great number of reflexes, many of which
have a tonic character.’
Another chance discovery made by Magnus10 is of importance here,
and is described by him as follows:
General static reactions in the decerebrate animal can most easily be
induced by changing the position of the head. This was discovered by
chance. Many years ago I prepared a decerebrate cat with cross-section
of the low thoracic cord, in order to study some reflex reactions of the tail
muscles. For this purpose I brought the animal from the lateral into the
supine position and noticed to my surprise a slow but very strong ‘pathetic’
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extension of the forelimbs, which disappeared when the animal was again
placed upon its side. Other changes of position evoked also tonic reactions
of the forelimbs. Subsequent repetitions of the same experiment showed
that various animals reacted differently. A long experimental analysis, in
which I was joined by my friend, de Kleyn, was necessary until we understood the phenomenon completely. As usual the result was comparatively
simple. It is possible, by giving different positions to the head, to change the
distribution of tone in the whole body musculature, and (as far as decerbrate preparations are concerned) especially in the above-named group of
anti-gravity muscles. The most striking reactions appear in the extensors
of the limbs and in the neck muscles. The effects observed are the result of
the combined reflexes from the labyrinths and from proprioceptive neckreceptors, and as the relative strength of these two influences vary from
animal to animal, the different results of subsequent experiments can be
understood. In this way it is possible to impress upon the whole body different adapted attitudes by changing only the position of the head. . . . The
mechanism as a whole acts in such a way that the head leads and the body
follows.

The work discussed so far has been done on embryos and experimental animals. It remains now to draw attention to experimental work on the
intact human organism, the importance of which work has been realized
since clinical evidence proved that neuro-muscular activity in man as well
as in the higher animals is reflex in nature.12 Such investigation was carried on over a period of years by F. M. Alexander.1 In the introduction§ to
Alexander’s The Use of the Self John Dewey writes:
Any sound plan must prove its soundness in reference both to concrete
consequences and to general principles. What we too often forget is that
these principles and facts must not be judged separately, but in connection
with each other. Further, whilst any theory or principle must ultimately be
judged by its consequences in operation, whilst it must be verified experimentally by observation of how it works, yet in order to justify a claim to
be scientific, it must provide a method for making evident and observable
what the consequences are; and this method must be such as to afford a
guarantee that the observed consequences actually flow from the principle.
And I unhesitatingly assert that, when judged by this standard, that is, of
§

Permission granted by E. P. Dutton to quote from John Dewey’s Introduction to F. Matthias Alexander’s The Use of the Self.
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a principle at work in effecting definite and verifiable consequences, Mr.
Alexander’s teaching is scientific in the strictest sense of the word. It meets
both of these requirements. In other words, the plan of Mr. Alexander satisfies the most exacting demands of scientific method.

Alexander, as did Magnus, chanced upon a combination of reflexes
which effected the concerted activity of the entire body musculature.
He discovered through extended experimentation that the head and
neck provide the controlling influence in producing this particular reflex
action, and that a certain relativity of the head to the neck and head-andneck to the torso brings about a distribution of well directed instead of
misdirected energy throughout the entire body musculature, by means
of which all parts are brought into co-ordinate use. This certain relativity
Alexander named the ‘primary control,’ since he found that, when actively
present in any individual, it conditions all sensory-motor reactions, as well
as brings into cooperation the combination of reflexes necessary to the
gradual raising of the standard of use of the neuro-muscular mechanism.
As Alexander puts it:
I wish to make it plain that whenever I use the phrase ‘use and functioning’
in relation to the human organism, I do not indicate by it mechanical activity as such, but include in the phrase all manifestations of human activity
involved in what we designate as conception or understanding, withholding
or giving consent, thinking, reasoning, directing, etc. For the manifestation
of such activities cannot be dissociated from the use of the mechanisms and
the associated functioning of the organism.

The great importance of this is the discovery of a primary control of the
reflex action by means of which the use, or ‘manner of use,’ of the organism as a whole is influenced. This is not only implicit in his discussion
but also in the new trend in modern science which puts emphasis upon
the study of intact living organisms in differing media. A presentation of
this trend can be found in L. K. Frank’s paper.5 With this emphasis, it
becomes necessary to have both a criterion by which the extent of integrative action characteristic of the organism under observation can be
ascertained and a technique which will facilitate the functioning of the
‘mechanism of total integration.’ In dealing with the human organism,
the only possible criterion is inherent in the use of the primary control of
that organism: this because of the differentiation of manifestations arising
from apparently similar conditions, and the dissimilarity of the changes
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necessary in the conditions from time to time during procedures which
can lead to the eradication of these manifestations.
In experiments such as the one presented in this paper the use of the
hands calls for special criticism, for it is a demonstrable fact that the human
hands are one of the most powerful stimuli to habitual reaction when they
touch another human being. Hence any person who attempts to help or
aid an infant in such experiments as we are dealing with should be well
experienced in such use of the hands, while realizing a high standard of
co-ordinated use in himself through the employment of the primary control. It can be demonstrated that the results which accrue in this connection from the use of a particular person’s hands will be in accordance with
the standard of co-ordinated use of the whole mechanism which makes
the use of the hand possible. The photographs presented here afford proof
to this effect and the most casual observer cannot fail to be struck by
the obvious mal-co-ordination. Thus it appears that a problem of large
scientific and educational significance, when approached experimentally,
yields material that points to the need for reorganizing the concepts of
motor activity and the study of motor development. The implications of
this for education are far-reaching.
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