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TE1S ©OCUMENT EAS SEEN REPRODUCED EXACILY AS RECHIVED FR0M TEL 1
PERSON GR ORGAZIZATION ORIFIMAIIRG 1T  POINTS OF vitw ez 0PiONS THE CO-ORDINATED CLASSROCM

STATED DO KOT KECESSARILY REPRESINT OFFICtAL GHFICE Ot EDUCATICN

POSITION OR PBLCY ] L
Its Philosophy and Principles

If we accept the concept, as most educators do, that the child op-
erates as a totality--that organically he strives to grow, develop, and
function as anintegrated vhole inseparable from the eavironment in which
he finds himself--then we must recognize there are, in eifect, at least
two teachers in every classroom. One is the human teacher who plans
and implements the child's educational experiences. Fresent also is a
combination of physical forces and forms that set into action the child's
basic biologic behaviors from whichhe derives social and personal learn-
ings from those educational experiences. Iach of these teachers is of
equal importance to the child's developm.ent.

EDO34575

Gur multi-faceted uait, the child, as a shysical organism shares
with all other organisms the fundamental neced of coming to terms with
kis physical surround in order to survive. His unique capgacities as a
human being make it possible for himto derive new experience from past
experience; to project experience into the future through thought and
imagination in planning later actioms; to manipulate symibols exgerien-
tially; and, to communicate through symbols. Nevertheless, whatever
these unique capacities may promise for his social and psychological ef-
ficiency, biologically they merely facilitate, through experience, the
child's basic functions of coming to terms with physical forces and things.
They do not excuse him from meeting fundamental survival needs, nor
do they provide substitute ways for meeting them outside the physiologi-
cal mechanisms inherent in the child's physical structures. For whole-
some and optimum: total development, the satisfaction of organic need
must precede or be inherent in both the continuing processes of accultura-
tion and in each immediate process concerned with meeting a social or

psycholougical demand.

In each learning task the child must first be free to find balances
with gravity, through minimum effort, before he can iearn his orientation
with, and the localization of, that task. Through tinie, he also must find
continuing satisfying ways of meeting gravitational demands before he
can finally achieve optimwun: orientation in his natural and social worlds,
and localize in those worlds meaningful forms and things. His physical

responses to gravitational forces are the behaviors fronm which he derives

his orientation to his space world. J:;gg{gﬁﬂ& &%ﬁ{)ﬂd&%;&lﬁ SRANTED
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Leiore he ca2n define an environment filled with useful ex_eriences,
the child must 2djust biologically, again with least effort, to each oithe
imr.ediate idrces in his surround. These forces are represented inthe
total dictributivn patterns of light, sound, hez2t, and similar energies.
His dynamic physical adjustments to physical forces are the foundation
actions by which the child learns to "see", "hear", and 'feel" in a nsy-
choiozicai and social sense. The successful and efficient achievement
of these foundation actions are inseparable parts of the child's mastery
oi the symbcls of experience recresanted by spnken and printed words.

[

The child must find satisfactory physical relationships betweenthe
bodily demands of stimulating forces in his external physical worldand
his visceral requirements at any time, beiore he can derive acceptable
aititedes and vaiues from his educational exyeriences, Itisfrom the na-
t.re of the biolugical stresses set ujin him by constantly changing exter -
nai-intcrnal demands on the child's limited physiological resources that
tnc organic child evaluates whether overt actions are biologically worth
vnile. To operate within its resources the organism must constantly
cauite the demands for energy and mechanisms for bodily performances
towards its external world, and the needs for visceral function to main-
tzin biological integrity. These demands und needs are often in conflict
in 2 social or artificial world. These continuing external-internal ad-
justmeats and biclogical evaluations are the behaviors basic to building
the child's attitudes towards exgeriences within his learned, or cultural
worlds.

Poth moment-to-moiment and continuing physical adjustments are
made to the shifting gradients of physicalforces, represented bythe dis-
tribution of light, sound, temperature, required movements, physical
restraines, and the like, existing in any surround. Together withthe at-
titudinal changes represented inthe constantly altering physiologicalgra-
dicnts of all aspects of internal metabolic processes, these adjustments
are the major part of what is meant when we state in educational pPSy-
chology that learning is derived from basic biological behaviors. These
behaviors are capable of direction into socially and personally useful
performances providing we do not defeat the satisfaction of essential bio-
logical needs.

Thesc evsential i:eeds are the completion or maintenance of all the
required external and internal -hysical adjusiments with least effort
while the educational tas«< is being Lerformed. Cptimum growth and
positive devclopment are the products of simultaneously maintaining
these various adjustments to physical forces while continuing the physio-
logical performances of educational tasks, and doing both efficiently.
This mecans that combined demands for both the physiological mechanisms
of performance--eyes, hands, trunks, nerves, supporting bones--and
cnergics of operation must be well within the child’s free resources of
cich at any time. The biological processes of coming to terms with the
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dhysical factors of the surround, and the processes of acquiring cultural
tools and skills musi each reinforce the other, without either encroach-
ing on the other's organic purposes or nceds.

In sirn,le English, all of this m2ans that the physical surround in
any learning situation is not merely a shelier or enclosure. It is the
grin.e producer of the actions which educators modify to produce essen-

tial learnings.

Classroon.s and schools have far too long been planned in terms of
the social ends sosught, rather than in terms of the p2rocesses entering
into attaining those ends. The total organism and all its needs and ac-
tions in any learning situation has too oiter been neglected in classroom
olanning. Whea a shysical factor suchas lfght has been taxen inio account
in [lanning, only those asgecis of light of apparent and immediate visual
relaiionship Lo the eye-mechanics of resolving the visual task, have been
considered, rather than all the lighting factors related to the visual pro-
cesses which make the successiul serformance of the visual task possible.
Similar auproaches have been made to sound and temperature control,
ventilation, equipment design, and the like.

Classroon. design has been planned largzelyas iflearning automati-
cally resulted {rom. exposure to social symbols and forms, withthe child
shutting off his adjustm.ents to forces and forms not entering immediate-
ly inco the vutline of experiences prescribed by the course of study. duca-
tion's caich-phrase, "'the child learns through activity', seems to have
been considered merely as describing the most readily determinedovert
motions demanded by instructional materials. All other behaviors have
apparently been atiributed to problems of 'capacity", "aptitude”, ''disci-
pline', or even "'delinquency''.

Rescarchers and thinkers in the field of child iievelopment, from
Dewey to Clson and Gesell, have shown us that the processes of growth
and development are orderly and predictable. They have shown us, in
addition, that the processes of growth provide the child with combina-
tions of rnechanisms at various steps inhis developn.ental sequence which
maie for certain kinds of generalized behavior towards physical factors
in the surround.

Theze generalized behaviorsoperate whenever the physical factors
which set thcem into action exist as adequate stimuli in a surround, or,
whenever internal need (such as visceral stress or hunger) sets theor-
canism into action to seek those factors. Researchers in the learning
process have shown that these definable generalized behaviors canbeboth
rcfined and directed toward specific forms and goals, provided their new
spcecific o,eration and direction still satisfy biological need(which miere-
ly ir.ens that they still satis{y the biochernical and biomechanical func-
tions and limits inherent in the physioloyical systems producing those
behaviors). )
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4inatomical and physiological workers (such as those ranging from
Hemhoit. to Duke-Elder on the struciure and operation of the eye) over
;any year s have been giving us ir.eticulous descrigstions of the siructure
and imrnediite physical operations of various limiied parts of the bady.
until we now have detailed descriptions of virtually every gart of the
human body, including the limits of physical function of those parts. In
turn, researchers in experimental psychology and psychophysics (such
as Lashley, Halstead, Renshaw, Nafe, and a multitude of others) have
becen showing how the operations of these various parts are converted
into higher functions. They also have been defining the limits of both
these o erations and functions.

Innuin.erablz psychologists, sociologists, and ohilosoghers have
laid before us the ranges of personal and social behavior and the limits
and zoals of ,roupg living; educationists have inter:reted these into pro-
agrams of desired exzeriences and training. Why then, withall this mount-
ing information, Liave school plani design and the processes of learning
and develosment remained so far apart, especially in the face of various
enurerztions of pathologies or difficulties in school children which can
be statisticzlly attributed to factors inthe school plant, suchas improper
lighting and school seating? Two answers may indicate the reasons.

-
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The first of these is probably that we have lacked efficient ways of
integrating into educative processes and planning the findings of other
ficlds concerned with children, and withhumandevelopment and function.
The second lies in the limitations of educational resources--finances,

plant, personnel, and broad research. Thesehave all contributed to re-
stricting our thinking in developing educational inethod in a manner that
forces the whole child out of our consideration, even though we recognize
his 7lace inthe educative process through lip-service and generalization.
Educational methods have been concerned largely with implementing our
ncwer recognition of the imrmediate factors entering into the development
of emotions and higher psychological functions, and with implementing so-
cial goals. These implementations have been principally derived from
ends and not the processes of atiaining those ends. Cur preoccupation in
defining educational experiences has been with the selection andorgani-
zation of social tools. Fhysiological concern in educational method,

when it has becen considered, has dealt principally with the child's organs

immediately involved with the rnanipulation of the social tools furnished
him, rather than with total biological function and concomitant psycho-

shysical processcs, and ways of directing the various expressions of
these inte specific personally and socially useful forms.

In these preoccupations we have unconsciously made a number of
erroncous assumptions concerning the processes of learning and develop-
menti, including those pointed out earlier. Most of these lie in failure to
recogn.ze the biological purjoses cf the organism. Concern with only the
anatomnical parts of the child seemingly used in handling the tools of the
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course of study Zives us no rnore insigzht into the 2hysiological processes
going on in the child that must be directed for constructive educational
exgerience, than do piece-meal samgsles of his gsychology. In physiology
the statermnent tnat “"the whole is different than the sum of its parts" is
just as true as it is in psychology.

Because recent studies are showing that visionis probably the dom-
inant function in developraent and learning, an elaboration of the above
within the field of vision might be in order. Our selection and construc-
tion of instructional mriaterials to be handled visually by the child have
been made largely in terms of that part of the optics of the human eye
(central field optics) apparently related to resolving the details of the
task materials (lctiers, words, forms, objects, etc.). Classroomlight-
ing, il planned ai all, has largely been planned from this same limited
instructional and ogzti.al view-point. The ghysiclogical optics implied in
the anatoruy of the eye, a concern of the o hthalnzologist, is considerably
dilierent {rom the total nprocesses of vision, and learning through vision,
with which the educator has to be concerned. While the school must be
concerncd as to whether the child has a healthy eye, and whether the
ciassroom lignt is adequate for central-field resolution, mere concern
with the cfficient optical operation of the eye and sufficient light on the
task are far from enough. Glare-free task lighting and good eyes donot
automatically convert the opntical stimulus into meaningful objects, sur-
roundings, or prinied symbols. These take form and meaning only through
the cxperiences of the organism, which include not only the perceptionof
the central field details, but also the total actions elicited, concomitant
posturc and postural changes, associated sensory-motor experiences
through other modalities, and, responses to the total light pattern in the
eniire visual fieid. Studies in visual dynamics made by some of the ex-
perimental psychologists previously mentioned, and by manyothers such
as Marshall, Talbot, Bartley, Kohler, Wallach, and the more recent one
in developmenial opiics by Gesell and his associates, all sum ug to show
that vision as related to learning is miuch more than the central cptics of
the eye. . or the purposes of the school, vision is all the light-related
actions of the child, plus the child's freedom in the classroom to carry
through those actions eificiently.

Gur knowledge, both old and new, of different anatomical systems
and their biological processes apparently related tolearning has all tend-
ed to confirm that 'the child learns through activity', by showing that
action or movement is an essential part of the function of these systems
in adapting the organism to an environment. However, when we have set
about in the past relating various physiological and psycho-physical find-
ings to cduca’ nal method with the physical tools then at our disposal in
order to determine action patterns significant to learning, we have found
our recsults falling far short of usefulness.

Investigative procedures drawn froni older biology, mechanics,
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oiatistics, and thermodynaimnics of closed systems, and ap,lied to exist-
ing morphological data on various body systems and growth processes
gave us very unsatisiactory results in understanding the action bases of
learning and in translating biological actions into educational method.
These results have been so unsatisfactory at times, that some education-
al psychologists were led to say, "there is no place in psychology for
pshysiology . About the only thing derived from most ofthese studies
were qualitative observations of some of the overt actions of a few of the
body systcms immediately related to the manigulation of instructional
materials. In other words, such physiology as has entered into educa-
tional planning has related only to a limited num.ber of peripheral parts
of the organic child, and not to the integrated actions of the whole organ-
isr~. wiich, in last analysis, determines the use made of those parts and
the seneralized behaviors convertible into learning. Unfortunately this
limited physiology used in education has influenced classroom planning
to the detriment of both the organic child and the objectives of the school.

Recent works in biology, mathematics, and physicsare showing us,
both directly and by analogy, that our past difficulties in defining funda-
mental biological actions related to learning have not been due to defi-
ciencics in our basic hypotheses. They have been products of the limi-
tations of the physical tools we have used in our efforts to determine the
total processes of the child that must be directed in acculturation. Con-
tributions in biochemistry, biophysics, neurology, statistical mechanics,
thermodynamics of open systems, operational physics, miathematics of
communication, and the use of the dimension of time in studying biologi-
cal phenomena, by such workersas Shannon, McCulloch, VonBertalanffy,
and Weiner (to name only a few by way of illustration), are demonstra-
ting the shortcomings of our older physical tools for appraising biologi-
cal jurpose and function, and are also furnishing us with new methods
leading to a betier understanding of total organic action.

These newer tools, when applied to an analysis of existing data
from all the fields mentioned earlier, begin torcsolve the significant but
apparent conflicts among the various data from different specializations--
conflicts that have made sterile our efforts in the past to apply separate
findings regarding biological action to the development of educational
method and structure. These conflicts in data, we find, have not been
due to some immeasurable process in the child, or to some inherent
dualism in his makeup, but have been the product of the inadequacies of
the older statistics, physics, and biologies from which we have derived
our physical instruments for analyzing our data. With the application of
these newer tools we begin to see emerging useful, quantitative concepts
applicable to the utilization of biological actions of the total organism to
both the direction of effective accuituration of the child, and to defining

classroom structure.

For our purposes here, a few of these newer derived concepts of
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basic biological action are necessary. The basis of biological survival
is action. The basis of learning is also action. Survival actions are di-
rected towards changingthe relationships of thevrganism with the physi -
cal energics and limits of any environment, and towards adjusting inter-
nal activity both in parts and between sysiems: all towards a steady state
(2 kind of dynamic equilibrium or balance). The maintenance of integrity
of the total organism directs all of these aciions towards attaining or
approximating their ends with least efiortand with least function. These
actions are concerned with adjusting body mass with gravity, body cen-
tering with gradients of light and sound, anabolism with catabolism, and
the lixe, to meet all the physical demands of organic continuance within
the resources of the organism.

Learning actions, from the viewpoint of the school, are discrete
actions within and beyond the mass actions of certain systems of the body
concerned with survival activity within as well as outside of the physical
classroom. Learning actions are directed towards changing relations
with or manipulating selected or designated parts of the energy organi-
zations, limits, or objects within the environment. Some of these actions
are discrete changes within the internal economy of the organism, in
addition to discrete actions directed into space. All these learning
actions are possible because of certain latitudes, tolerances, or re-
serves within the mass survival mechanisms and actions from which
they are derived; but, they are not separable from them. To illustrate:
a child cannot hold and read a book independent of his adjustments to
gravity and the total light in his visual {ield; nor can he listen to the
words of a teacher outside his basic actions of adjusting to gravity and
scund. The movements of writing and drawing are not possible outside
of the actions of coming to terms with gravity, with light, with the place-
ment of the working materials, and with the equilibrating adjustments to
the movements of performing the task itself.

All action modifies the organism to fit the physical factors of the
specific surrounds in which the action takes place, whether the actions
are those of basic survival or those of directed learning. These actions
in turn modify subsequent actions. Because learning action is within the
mass action of survival, a modification induced in one type of action
modifics both types of actions. Because learning action involves a com-
plex of actions in relation to different energy forms and physical limits,
a modification in the action towards one of these energy forms or physi-
cal limits, modifies or delimits the related actions towards all the asso-
ciated energies and limits. For these reasons the physical limits and
energics of the school plant and classroom are inseparable from the
actions involved in responding to the course of study.

Definition of architectural function for the classroom andthe¢ school
must start with the biological actions to the task surround from which
the task actions are tobe derived; then include the effective physiology
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of the specific tasks to be performed, and the growth and develogomental
status of the children who will perform the tasks; and, take final shape
from the psychological and social aspects and implications of the tasks
and task materials. Omission of any of these stegs deviates, or defeats,
the gurposes oif the school.

What are the essential aspects of these actions which the school
designer must take into account? First of all, the actions with which
we are concerned here are both overt and covert movement, not only
through space but also through time. The movemenis with which we are
concerned are directed byboth organism and culture towards certain bio-
logical, psychological, and social goals. Directed movements call for
frames of refierence {coordinates) and for limits.

The {frames of reference for the organism's movements through
time are derived from the steady state the organism is attempting to
maintain, in which every internal and external action, and actions be-
tween them, would be balanced by equal counteractions, and the entire
process would be carried on with least eifort and least mechanism. Stim-
ulation upsets the balances of some system, or systems, of the body, and
the aciions brought forth are directed towards restoring those balances
(the “"tension: tension-reduction' formula of sositive learning). Because
learning actions are within the same mechanisms as those for basic bio-
logical actions towards maintaining balances withthe forces and limits of
the surround, the organization of illumination, sound control, heating,
ventilation, seating equipment, and the like, must be such that the organ-
ic action necessary to maintain the organism's balances with them tends
tcwards least action, in order that there will be maximum of freedom and
a maximum of resources available for purposeful learning actions. In
addilion, the gradients of distribution of each of the energies throughout
the physical surroundings must be such that any segment of them making
an ctiective field at any time (such as the total visual field around any
task) will have resultants centering with the task to be performed. In
this manner coincident vectors of stimulation are provided for both body
balance and for task performance. Only with this type of planning is it
possible to have equally effective performance from a child in various
group or activity centers throughout the room, and equally effective edu-
cational results from his performance from one location in the room as
the center of his task or attention is shifted through various positions in
the room. Asthe writer has pointed out elsewhere (THE CO-CGRDINATED
CLASSROUM, 1949) in the case »f lighting for example, the only distribu-
tion pattern that will satis{y all these needs of the child would be one that
would provide a comparatively even three-dimensional distribution of the
light in all of the visually purposeful areas of the classroom--a "light
solid' in other words. iy

The frames of reference for movements through space, equally
ecssential with those for movements through time, in determining class-
room design, are found in the coordinates of the child's body itself.
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Varivus verticai and horizontal planes of the body of the standing or
seated child (iree of restraint and held in balance with gravity with least
efiort, and not gerforming a purposeiul task, but at optimum readiness
to miove or geriorm) describe a standard three-dimensional system of
coordinates, or irame of reference, for his actions. His movements in
chanping his relationships with areas in space, and his movements in the
performance of tasks, arise and are directed as momentary shifts of re-
lationshi) oi the plancs determining these coordinates (coordinate trans-
form:ations), or as functions on the system of coordinates determined by
these planes. His learnings and knowledge of the organizat >n and con-
tents of his space world grow from his projections of these coordinates
of his body and body mechanisms out into space as the above movements
are set into action through distoception (stimulation by energies whose

source is at a distance from the organism).

The organic child's basic actions towards the energies of his sur-
round are to first distribute the mass of his unsupported body around
some vertical axis in alignment with the direction of graviiy in a manner
that will still leave his task-related .arts or systems {i. e. eyes and
hands) as much within the field of the task as is consistent both with his
body structure and with the structural limits of the equipment for sup-
porting him tnd also for supjporting the task. Following, or concurrently
with these actions, he also reflexly goes into action to align the coordi-
nates of his body with the coordinates or frames of reference of the
thrce-dimensional distributions of energies having to do with distoceg-
tion, such as light, that are within the range of his sense organs. He
also zlicrs his tensions to determine a directicn of movement that, if
a.iowed to become overt, would change his relationship with other energy
forms, such as heat for example, so as to balance his needs with that
energy form if he were free to maove (i.e. find a position where his heat
output would be balanced by the amount of heat he could absorb). For
optimium efficiency of task performance, all these shifts of relationship
between the planes or coordinates of the body (transformations) and the
discreie actions in relation to them should tend to carry the planes or
coordinates of the body back towards a balanced or standard relationship
similar to that described above for the child {ree of restraint and ready
to perform (i. e. towards a transformation group, as the mathematicians
might say). This new relationship of the body planes becomes the frame
of reference for task performance, and the efficiency of that task per-
formance is determined in zreat measure by how near the various shifts
te cnvironmental encrgies and restrainis approach a transformation
group, and by how much energy and body mechanism is necessary to
maintain the balanced position with all these forces. To state it techni-
cally, perforniance efficiency is, among other things, a function of the
cosinc of the angles of the stimuli vectors from these various environ-
menial forces, and the response vectors incited by them.

In the child's movements in relation to the above frames of refer-
ence, (together with the mnecessary structural organization of the
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cnercies and lirnits of the classrocm surround to assure that these move-
ments are at once efficient, and eifective, in satisfying both basic bio-
logical and learning needs), lies the key to an adequate statement of
arcinitectural function for determining classroom design. It is regret-
abie th2. their descrigtion cannot be put into more simple and forceiful
words by the writer without destroying both their quantitative and quali-
tative significznce tooptimum learning, and optimum development of the
child.

Unly whnen these factors are incor.orated in classroom design,
(along with those having to do with instructional, psychological, and
social nceds and limits currently considered in planning our better
schools), will our school glants be fully functional, fully adaptable to
curriculum, lucation, climate and regional nreeds, and will they fully
mect every requirernent of a satisiying esthetics.

Just as supplementary services within the classroom must not
intericre with the fulland iree actions relatedto critical biological tasks,
educaiionzl and other services in areas outside the classroom must be
plenned in keceping withthe physiological processes related to the activi-
ties to be carried on by the children in those areas. The whole school,
the school and its site, rnust be integrated in a manner to provide adap-
-ansition, in terms ef organic processes consistent with whole-

unction, as the children move from outdoors to indoors, and from
rooin to room. The desired achievement in glant design is full freedom
of constructive physiological action as it relates to learning and develop-
ment. How this is tobe achieved is desendent upon the local educational
planners, the local curriculum, the local resources, and the design in-

genuity of the architect.
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CC-ORDINATED CLASSROCM LECTURES

Lecture 2

AN OUTLINE OF A BIOLOGICAL POINT OI VIEW

Existing knowledge of the processes of growih, development, function,
adaptation, and learning in the humanorganism is yet too limited to bring
any discussion of even one of these processes to a closely knit, well-de-
fined conclusicn. What we know about these processes exists largely as
isolated crganization. of authenticated specialized data, connected -
gether for the practice of the various applied fields concerned by large
amounts of interpolated, or extrapolated, speculation so as to give us
some semblance of a working whole. :

For our purposes here, an outline of some of the known information
in these fields would be of use in constructing a biological approach to
classroom planning. Such an outline follows.

Section One

Human Beings As Organisms

1.1 The human being is a living thing, a mammalian organism, sharing
___the essential characteristics of all organisms.

i. 1.1 The human organism, like all organisms, is dynamic; that
is, it goes into action for certain purposes as a result of
inner physiologic processes.

1.1.1.1 Characteristic of all organisms are the processes
of assimilating materials from the environment,
transforming the energy of these materials, and
using this energy for growth, reproduction, and
establishing balances with the various forces and
restraints in both its internal and external environ-
ments, (the basic protoplasmic functions of irrita-
bility, metabolism, and reproduction).

1.1.2 All human beings move through the same general pattern of
sequential structuring in the growth process.

1.1.2.1 Within determinable limits, every individual has
his own unique configuration of this general pattern
in terms of rate, timing, and synchrony of growth
of parts.
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1.1.2.2 The whole process is mediated by inner biochemi-
cal controls, but quality oi the structures produced
is markedly influenced by envircnmental forces.

1.1.3 As the individual progresses through the paiterns of growth,
ne finds himself possessed oi new physical resources de-
termining his generalized behaviors in relation to theiorces
and restraints in his surround readinesses, and he is con-
fronted by new demands from his culture and from his en-
vironment, which expands as a result of his new behaviors.

1.1.3.1 The human organism and its generalized behaviors
are shaped, or specifically developed, by the proc-
esses of interacting with the physical and cultural
surroundings in which the individual grows up.

1.1.3.2 "Development...is the adaptations that the organ-
ism makes to specific requirements of its environ~
ment while growth is taking place. In these adap-
tations the generalized systemic forms laid down
by the innate patterns of growth are modified, or
converted, into specific forms and patterns deler-
mined by environmental requirements. "

Section Two -

Organic Function and Adaptation

o
[

The function of dynamic energy systems (living organisms) is to
promote their own integrity--to survive.

2.1,1 The basic process of survival is direction of movement, or
change of relationship.

2.1.1.1 Theprocesses of changing relationship, or directing
movement, are facilitated with repeated specific
movement or change of relationship.

2.1.1.1.1 Repeated stress, or repeated action,
alters the structure or function of the
action system concerned.

2.2 Organic integrity and survival are promoted in higher organisms,
such as man, through specialized parts and systems, through a
complex inter connecting system permitting various organizations of
o " parts and systems, and through modification of structure.
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2.4

2.2.1 "Survival is promoted by living forms through adjusting in-
ternal and external forces to hold those forces in dynamic
equilibrium, and through modifying their structures from
time to time, within the limits of internal equilibria, to
beiter resist, or reduce, stresses produced in them by
specific environments, "

Specialization of parts, or systems, within the whole organism is
solely to make more efficient the three primary protoplasmic be-
haviors which promote the organism's integrity and survival.

2.3.1 Specialized parts do not function independently. They func-
tion within the functioning of the whole. Their functioning,
while definable in part, is inseparable from the functioning
of the system of which they are a unit, and from the func-
tioning of the total organism.

the processes of adjustment, or adaptation, of higher organisms
their potential, generalized behaviors to the requirements of
neccific environments.

2.4.1 "Superiority of organic form is apparentlythe product of...
capacity for modification of various structures, as a resuilt
of function, within the limits of internal equilibria, so as to
make function in relation to specific environments increas-
ingly eificient, "

2.4.1.1 The full discriminatory power of the various sense
organs, the development of the full potentialities of
muscle, the efficient contours of supporting struc-
tures, all result from use or function in a wide
variety of specific and appropriate tasks.
2.4.,2 "The child's body, or bodily systems, grows along the lines
of stress induced in it by various activities, in order to re-
duce those stresses."

2.4,3 DModifiability of structure through function, in effect, re-
cords the results of the uses made by the organism of its
structures in various combinations and actions, and the ef-
fect on the organism's total economyof these uses invarious
specific situations.,
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2.5

2.4.3.1"The extentoi man's nervous systemand his capac-
ty for modiiication of structure through function
€ives man the capacity to ‘learn'.”

[ 1Y

Crganic adaptation and modification of structure through function
(with resulting alteration of function) is tothe immediate surround,
and it tends to be promiscuous from the social point of view.

2.5.1 The purpose of organic function is to satisfy immediate or-
ganic need determined by one or more of the basic proto-
plasmic behaviors.

2.5.2 Unusual, or excessive demands on function by the imme-
diate surround can so alter structure that resulting altered
function can be inappropriate, or inefficient in subsequent
situations,

2.5.2.1 "If the forces impinging on the organism are too
great for the organism's capac.:ies; or, if the or-
ganismis restrained fromacting towards them; or,
if the environmental forces are distributed in pat-
terns inconsistent with the organism's basic pat-
terns of behavior for responding to such forces; or,
ii the organism is not in proper condition to meet
ordinary forces...the organism is harmed."

2.5.3 Meaning follows, or is the product of, function in the human
organism, and these acqguired meanings direct subsequent
behavior in a social direction only when function has satis-
fied organic need in socially acceptable behavior.

2.5.3.1 The direction of meaning towards social ends re-
quires group control of total situations, so the
function aroused by all the forces in the total situa-
tion can be directed into socially desirable behav-
lors, which satisfy all the organic needs to which
those functions are related,

2.5.4 Unless the forces in the physical surround, the cultural de-
mand of the learning situation, and organic function, caa all
be reconciled so that the child has freedom to perform his
sccial tasks of developmentin a manner that will satisfy the
biologic needs those tasks and their surroundings arouse,
unbalanced modification of structures and of development
can be produced, leading to later operational conflicts, dis-
tortions of sensation and performance, socially inefficient
behaviors, or actual bodily breakdown.
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Section Three

Educational Implications

Children learn through activity.
3.1.1 This is the basic concept in all modern curricula.

3.1.2 Today's educational programs largely interpret this concept
through reading, writing. drawing, construction activities,
or the performance of other tasks involving close visually-
centered activities.

All activity, covert or overt, educationally purposeful or extra-
neous, frorn the organism's point of view is adaptive, or learning
activity.

3.2.1 What the child will eventually be is the product of all the sit-
uations, or forces, which have set him into action, and
thereby molded, or limited, his growth and development
and the use he can make of his resources.

The child is set into action notonlyby the purposeful stimuli of cur-
riculum, butalso by all the socialand physical forces and restraints
existing in the classroom.

3,.3.1 The distribution of light, as well as the task illuminated; the
control of sound, in addition to the thing said; the design, or
form of equipment for efficient and constructive body me-
chanics, as well as provision of support for a task; all enter
into initiating the total actions of the child in school.

3.3.2 Fhysical factors and forces can be either constructive or
adverse in promoting growth and development.

The child adapts physically in 2 manner much similar to his method
of psychological adjustment: "The child grows along aline of stress
to reduce the stress."

3.4.1 Innate growth patterns provide for development of abilater-
ally balanced organism functioning around definable centers
of reference.

3.4, 1.1 Principle centers of reference are the lines of inter-
section of the medial and lateral planes of the head
and trunk, and the lines of intersection of certain
horizontal planes with these medial and lateral
planes.
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3.4,2 Static and stato-kinetic reilexes, ifunctioning in relation to
these centers of reference, provide balancing mechanisms
ior organisms against various environmental forces, and
against the forces and movements represented in the ac -
tion patterns of any task.

3.4.3 Visually elicited reflexes, both innate and conditioned,
dominate or inhibit all othexr balancing mechanisms.

3.4.4 Visually induced gradients of activity, when not controlled
to meet needs of organism, can be restraining and handi-
capping, resulting in limitations of learning, dissipation of
energies, or even in warping of growth, development and
well-being.

Successiul learning through sustained close visually-centered ac-
tivities is attained in action patterns at limits safely within, but
constantly approaching, the maximum tolerances of the child for
the bodily stresses these activities induce.

3.5.1 Even a limited-amount of additional stimulation from poorly
controlled physical factors or forces, continuing through a
significant time, carries the child beyond his tolerances for
body or systemic stresses, and leads to handicapping and
warping strains.
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Nature is an experimenter. Out of that basic constituent of the uni-
verse, energy, sne has devised two types of structure--inorganic, and
living matiter. Each of these represent organizations of certain energies
within the whole into energy systems that make for form and substance.
Both are so organized, according to the fundamental laws governing
energy, that their units operate towards the preservation of their integ-
rity through certain mechanisms or patterns of maintaining internal and
external equilibria. Beth are limited in this function by those basic
laws governing their organization, and both are subject to destruction or
distortion when meeting external forces greater than the forces which
maintain their integrity.
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Inorganic matiter represents nature'’s effort to organize energy into
apparently stable substance--if not closed or static energy systems. Its
primary forms are comparatively fixed, and their capacity to maintain
integrity within the forces which surround them is dependent upon the
stabiiity of their intermal forces. Primary inorganic forms unite with
others only insofar as the resulting structure will make for greater in-
ternal stability and fix still further the energies of the uniting forms;and
complex, unsiable forms give off energy to disintegrate into simpler,
mere stable forms. The perpetuation of the integrity of inorganic struc-
tures and the adju.stment of their relationships with external forces and
forms, depend entirely upon the nature and extent of external factors.

A U»t.‘\.’(ub‘l. FARRE

Living matter,1 on the other hand, represents nature's effort to
create siructure by organizing energyinto open, or dynamic energy sys-
tems. Its forms are variable. Their capacity to maintain integrity within
the forces which surround them is derived from capacities to adjust their
internal equilibria, to utilize external energies or forms to alter their
own equilibria or form, and to change relation:hips with external forces
and forms so as to establish new balances with them.
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These capacities for promoting integrity and adjusting equilibria are
inherent in the way dynamic energy systems are organized to form the

a1

1. Recent research in ultramicroscopic forms, such as some of the
viruses, points to the fact that there probably is no distinct break
between inorganic and organic forms of matter. There are, most
likely, intermediate forms, with many of the capacities of both types
of .energy systems, and there probably exists a continuum of forms

Q. from the wholly inorganic to the wholly organic.
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basic substance of living matter, protop.asm. Biologically, as distin-
guished from the physical or chemical actions on which they are based,
these capacities can be classified as follows:

1. Irritability, or the capacity to change physical relationship with
external forces or form;

2. Metabolism, or the capacity to assimilate external energies or
forms in modifying or repairing structures, or restoring internal
energy balances; and, to reject those energies or substances
which do not promote the structure's total economy, and,

3. Reproduction, or the capacity of living matter to create {from its
own energies or substances similar dynamic energy systems or
structures.

Within the two types of organized energy systems which make for
form, nature has created many physical substances and grosser struc-
tures--the ninety-six inorganic elements of the atomic scaleand their
molecules and compounds, and the millions of kinds of plant and animal
life. Basic to ecach of these, however, are the fundamental laws govern-
ing energy, and the derivations from special organizations of these laws
which are applicable to various or specific forms and structures and to
their relations with other forms and structures.

It is generally recognized by biclogists that the workings of all the
gross parts of living organisms are entirely due to the reactions and
interactions of the finer, microscopic units--the cells--of which all
gross parts are composed. Modern experimental science is bringing
forward striiing evidence that all the operations of these cells are the
resultant of the actions and interactions of still smaller particles within
the celis. Experimental science is showing also that there seems no
good reason to doubt that these coastituent particles, in turn, are com-
posed of the molecules of chemistry, whose properties depend upon the
nature of those molecules. The properties of the cellular particles, as a
result, depend upon the nature of their molecules and manner in which
they have been related or combined to make up the particles. As the
moleccules are made up of the atoms of familiar inorganic forms, most
complexly arranged, yet apparently not violating the laws of chemical
combination and activity, it appears as though all living things consisted,
in the last analysis, of a superlatively complicated dynamic organization
of atoms, in which each individual atom is identical with similar atoms
of inorganic substances and works wholly according to the same laws.
In fact, it can be largely demonstrated that the capacities of irritability,
mctabolism, and reproduction inherent in protoplasm are but the gross
expressions of the whole, produced as the atoms and molecules forming
specific protoplasm function together according to the laws of physics and
cicmisiry, in responding to the energies of each other, and the forces,
and the energies of other substances, which surround the whole,
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The seemingly miraculous atiributes of living things, such as the
powers oi growth, development, reproduction, regeneraiion, sense re-
ception, nerve and muscle response, thought, etc., --the processes of
"'survival' and "adaptation' --could be referable, not to any extracrdinary
characteristics of their atoms or cells in particular, nor to the intrusion
of any mysterious "vital force" or new entity at any stage in the forma-
tion of protoplasm or the combining of cells, but rather to the marvelous
orderly complexity in which the atoms and cells of living matter are ar-
ranged, so as to form a stupendously intricate structure of harmoniously
interacting paris, functioning together for a more efficient reaiization of
the three demonstrable behavior characteristics inherent in protoplasm.

Like inorganic matter, the function of dynamic energy systems, rep-
resented by living cells and their various combinations, is to promote
their own iniegrity--to survive. That survival is promoted by living
forms through adjusting internal and external forces to hold these forces
in dynamic equilibrium, and through medifying their structures fromtime
to time, within the limits of their internal equilibria, to better meet
stresses produced in them by specific environments.

Throughout the history of life, chance has brought together various
combinations of the basic structural material of life. These combinations
formed structural associations, if they maintained equilibria more effi-
ciently, or performed some specific act in a manner so as to better re-
solve some stress set up by specific environment. Since the beginning of
life, nature, by means of mutation and selection, has experimented with
these complex combinations of protoplasm. This experimentation has
evolved various specializations of parts within these combinations so as
to further assure or extend survival by making more efficient certain
ways of adjusting to environments, or certain efforts to sustain or pro-
tect life. © More and more complex forms, capable of an ever-increasing
variciyof ways of utilizing protoplasmic irritability inresponding to sur-
rounding forces and iforms, of metabolizing available substances and
energies, and, of reprcducing themselves, have emerged sequentially
with the passage of time.

These complex forms, in turn, have undergone continual modifica-
tion. Inappropriate or cumbersome forms or parts have disappeared,
and originally inconspicuous features which led to adjustment or adapta-
tion to changing environments have been developed further, by biological

1. Just as a simple organism is organized to promote its ownsurvival,
50 is a complex organism structurally organized. Specialization of
parts or systems within the whole organism (i.e., nervous, diges-
tive, visual, musculature, etc,) is solelyto make more efiicient the
three primary protoplasmic behaviors whichpromote the organism's

- integrity ana survival.
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selection, to the advantage of the species. Interaction of environments
and organisms has seemed to promote survival of thcse forms that have
emerged through time which have been best equipped with special parts
or structures facilitating basic protoplasmic functions by increasing the
range of the organism's possible adaptations.

The development of special structures to promote survival in the
surround in which species found theraselves has followed two patterns of
evolution. In cne pattern, in addition to provisions “or meeting certain
minimuin essential needs, this development has been through equipping
the crganism with special peripheral devices limited to protecting the or-
ganism from certain hazards. The quills of the porcupine, the shells of
the crustaceans, the odoriferous equipment of the skunk, or the like,
illustrate this Jorm of development. Such peripheral structures are so
speciaiized as to be in themselves the organism's direct protection
against specific environmental hazards. They are much like shields to
protect the organism from special forces or hazards which might be de-
structive to it. The organism has no control in varying the function of
these structures, and it has but one form of behavior in relation to
them--to retreat behind them when survival seems to be threatened.

In the second pattern of structural evolution, organisms have also
been equipped with peripheral devices, but these have taken different
forms than in the first pattern. These peripheral devices have consisted
of specialized structures so sensitized as to be capable of detecting
quantitics or qualities and distributions of energies which in themselves
could be significant to the organism's economy, or which could reveal
the form of nature of objects or attributes in the organism's surround
which might be rclated tothe organism's survival. Other equipment con-
sisted of supporting structures and motor devices providing mechanisms
capable of shiiting the organism's equilibria in a variety of ways. In ad-
dition, these peripheral structures of sensation andactionwere connected
with a complex interconnecting system, or systems, which permit all or
any combination of them to function together to provide appropriate ac-
tions of thie organism for meeting changing requirements or hazards of
the environment. The specialized sense organs, the arms, hands, and
fingers, and the complex nervous system of man illustrate this second
form of development. In this second pattern, the peripheral structures
arc more like tools for manipulating the environment to control the situa-
tions with which the organism is surrounded.

In the first form, shells, quills, or odor, offer little protection from
mere powerful, insensitive, or anosmic natural hazards. In the second
form, however, with the variety of combinations and uses that may be
made of the organism's peripheral structures, not only can protection be
gained directly through some of those structures, but, with the acquisi-
tion of insight and meaning, the structures themselves can be used to
manipulate forces or forms within the environment so as to provide the
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organisrn proieciion, and they alsc can be used to change the environ-
jent itself, so as to make it more favorable to the organism.

The permanence of an organic form and iis relative positicn among
other orgaznic forms seems to depend, basically, both on the simplicity
of its parts and the extent and variety of combinations and uses that can
be made of those parts for the benefit of the total organism in various
situations of a changing environment. In addition, superiority in the
hicrarchy of development of form also rests in the efficiency oi the in-
terconnecting systein in organizing and equilibrating various combina-
tions of peripheral and other structures to meet the requirements of
specific situations, and the capacity of the organism's structures to
undergo modificaticn of form (cellular, systernic, or total), so as to fit
better their ¢rizinal generalized or inherent forms or functions te the re-
sources or energy stresses of specific environments. In other words,
super.ority of organic form is apparently the prcduct of a combination of
at least threce adaptive mechanisms:

a. A minimum of peripheral structures which approach univer sality
in their uses in meetingthe organism's needs in its various environments,

b. A system, or systems, for the interconnection of these structures,
and the other structures oi the organism, which permit a maximum com-
bination of actions of the peripheral structures while still promoting the
internal equilibria of the organism, and

c. Capacity for modification of various siructures, as a result of
function, within the lirnits of intermal equilibria, so as to make function
in relation to specific environments increasingly efficient.

Such a combination of adaptive mechanisms provides the organism
with the wic:st possible range of potential behaviors within au efficient
total structure, with all the behaviors derivable from one or more of the
three physically or chemically inherent functions of protoplasm--the basic
structural material of all organic forms. In this combination, modifi-
ability of structure, in effect, records the resulis of the uses made by
the organism of its structures in various combinations and actions, and
the effect on the organism's total economy of these uses in various situa-
tions. In this way, the latitude of possible behavicrs may be extended by
structures having been conformed through use to meet more effectively
the neceds or stresses of specific situations; thus, seemingly permitting
recorded experience tobe drawn on in meeting subsequent similar situa-

tions.

Modification of structure through function with its apparent record-
ing of experience is the major portion of the processes of adjustment or
adaptation of higher orgariisms and their potiential, generalized behaviors
1o the requirements of specific environments., In addition to modification
through specific function, the peripheral structures, as well as the total
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..y, n.oe modiiied in overall form to some extent, by the resultants
of 211 ‘orces in the environments in which the organism grows or func-
Liorn.s, in oruesr to conform to those stress-producing forces and thereby
nadzpt” to.al form so as to reduce the energies expended in resisting or
responding 1o the factors producing those stresses.

...an owes his superior position among organic forms largely fo the
variibiiity of adjustive behaviors permitted by his structures. Man's
sincipal system for interconnecting his bodily structures, his central

vous system, is much more extensive than that of other organisms,
and his structures are much more modifiablie in terms of experiences.
The extent of man's nervous system and his capacity to "learn’; that 1s,
{u .corganize or change his behaviors on the basis of experience, io
deveicp new skills through function to meet changes in his environment,
and, as a resuilt of awareness oi cumulative modification through exper-
icnce, 1o appreciate the natural and social phenomena occurring around
hir.. Through these changes, he may select from a tremendous reper-
toire of possible modes of behavior those which can be effective in the’
manisulation of the material, the energy, and the social resources avail-
able 10 aim zt any given time. In this way, itis possible for man to pro-
tect and promote his econormy under an enormously wide range of con-
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citions.

Lower organisms live most effectively by using their structures or
capacities exactly in the manner implied during evolution. Man's adjus-
tive strength lies in his potential capacity to follow the line of behavior
ot to meet his needs in the particular situations in which he finds

most a

himsell. Depending upon his capacities to 'learn,' upon the richness
and satisfaction of his experiences, and upon the validity of the judge-
ments he has formed, a man can project in imagination or thought a

nient
areat number of special patterns of behavior and he can choose and put
inio ciiect the particular pattern which appeals to him as most appropri-
ate and effective. Because of the equilibrating function of this inter -
connecting system, his behavior is subject to almost instantaneous in-
hibition and reorientation, if its imagined or even its preliminary con-
scguences scem to show that it is inappropriate to accomplish the par-
ticular end desired. This is man's primary technique of adjustment, but
it transcends mere adjustment. It leads to preparation by which man
inanipulates his environments in anticipation of special needs, and so
makes the maintenance of his essential biological equilibria doubly as-
sured. The human organism depends upon rnodifiability of structure
through function (which is the basis of learning and its accompanying
.bility to cvaluatc past experience) as ils way of adaptation. These
asucities of man lie within the basic characteristics and functions of the
ranic macerial from which man is structured, as those characteristics
.d functions can be variously expressed through the nature and the pos-

ble combination of man's structures.
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. Man's superior position among organic forms results not only from
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his type of structures and the nature and extent oi his interconnecting
systems, but zlso because his periods on infancy, childhood, and adoles-
ceace are far longer than for any other organism, despite the fact that
the duration of his gestation is not. Mian undergoes considerable comple-
: f struciure during the periods subseqguent to birth, and the greatest
modificaticn of structure through function is possible only while growth
anc siructural completion is taking place. The potential capacities of
bodily structures and systems can be developed only gradually in con-
nection with their function, and generalized structures and their behaviors
can be fitted for greatest operational efficiency in specific environments
only as thOSb structures and behaviors slowly mature while in use in

those environments.

Early birth in the cycles of growth, and a prolonged period of de-
velopment in the environments in which the mature organism must live
and survive, provides man the basis for anopportunity for efficient modi-
fication of his potentially superior structures for optimum functioning in
all the environments in which man must find his satisfaction. But the
very factors which provide man the basis for this opportunity threaten
his chances to profit by it in 2 social world.

cspite man's splendid adaptability, it must not be assumed that he
anore nature's laws and still preserve the efficiencies or the well-
e of his various structures that coniribute to his adaptation. The
basic characteristics of organic life remain unchanged. All organisms,
from the most simple to the most complex, essentially are dynamic

ergy systems whichalways maintain their basic energy equilibria with-
in the rather narrow limits prescribed bythe laws governing the interac-
tions of the physical and chemical constituents of living matter. This
must be done despite the breadth of natural or cultural changes through
which the organism must go and despite the widely varying demands for
the expenditures of energy imposed by the external envircnment. Prac-
tically all behavior and modification of structure through function can be
traced ultimately te the driving necessityfor keeping the biochemical and
biophysical processes of the organism {rom varying beyond the pre-
scribed limiis. The development of special structures and organs has
not freed animals from the necessity for maintaining these equilibria; it
merely has facilitated and given validity to the processes of protoplasimic
irritability, metaholism, and reproduction by which the energy economy
can be kept intact. This is as true of man as for the lower animals.
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Tic human being makes effective use of the structures and capacities
with which he has been endowed by nature only as those structures and
capacities have been kept at optimum efficiency, andhavebeeneffectively
developed and modified by function in an appropriate quantity and variety
of expericnces, controlled so hz can form valid concepts about surround-
ing realitiesand action with which he has or may have to deal.
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Man's insighc into specific social demands and man's assumption of
command over his adaptive processes in any given social environment
s:tuation are not inherent, but are products of function--simultaneous
socially sif-niiicant and personally and organically satisfying ifunction.
Creazrically, the basic generalized behaviors inherent in structure are
dirccied towards establishing equilibria between the organism and all the
various physical iforces, restraints, or energy distributions exisiing in
the organism's zurround in a manner suilicient to permeate appro-
priaie sense organs and set the organism into action. Social utilization
or social disapproval of any portion of these behaviors are only social
concepis resuiting from cultural man's convenience or inconvenience.
Fro:. the objective viewpoint, that is, the viewpoint of the function of the
organism, these behaviors are adjustmenis to, or of, the physical en-
vironment to sustain or protect life, or to promote the needs or interests
of the organism. The social view and the organic view can be reconciled
and social meaning derived by the individual only through appropriately
stimulated, socially acceptable behavior that simultaneously satisfies all
the organic needs aroused by the stimuli. Just as design follows event in
democratic processes, meaning follows function in the human organism,
and that meaning direcis subsequent behavior in a social direction only
when iunction has satisfied organic need in socially acceptable behavior.
Crgzanic adapiation and modification, or siructiure with resulting altera-
tion of funciion, tends to be promiscuous from a sccial point of view.
“hen the organism acts to adjust its balances to forces impinging upon
ir, if those forces are intense enough or exist iong enough, structure is
changed to better meet those forces. The organism reacts and coniforms
to all dxe efiective forces in its surround, not merely to the socially pur-
Sosc. . ones. If part of the stimulus o act is set up by social forces and
sart is due to chance or uncontrolled physical factors, the resulting modi-
fication of the organism and its subsequent alteration of function is not
due io one or the other alone, but is due to the resultant of both of them.
Decause of this, the social viewpoint of behavior and the biclogic one can
be in conflict, and such conflicts can be damaging to the erganism. For
example, one of the biologic functions of vision is to establish organic
balance with all the brightness coutrasts existing in the visual field. The
principle social function of vision imposed on the organism is the com-
munication of the meanings society attributes to certain brightness con-
trzsts, such as the contrasts between type and paper on a printed page.
if society should teach reading to the developing child by being concerned
with only the brightness contrasts on the printed page and only the ac-
tions they elicit in terms of the socially defined meanings of the printed
symbu‘ , ignoring the distribution of all other brightness contrasts exist-
sy in the child's visual field while reading is going on, the resulting
adzptations from such a specialization of total function might be such
that the child could perform efficiently only in the classroom task or
situation because his structures had been modified in a manner to fit

only that surround.
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Also, ihe conilict between task conirasts and extraneous contrasts
1's learning capacities, or, 2nd more oiten, because

[ T T

could negate the Ch
exirancous conirasts were far the greater force in determining organic
function, systemic and intersystemic structurcs could be so warped
through ceniliciing function aroused by these contrasts and the compul-
sion of the task that the organs specifically concerned with symbolic
communication could be functionally, if not structurally, damaged for all
oiher visual tasks--efficiencies in other periormances could be lowered
and many of the potentialities of the child might be lost to society's -.1ti-

mate detriment.

Man, through thenatureand extent of the nervous system and through
the evolution of his superior siructurss for manipulation of his environ-
ment, ranks first among all organic forms in potentialities for adjustive
behaviors which could solve the problems of his destiny. But, unless

man's culture and organic function caa be reconciled so that he has iree-

domn to performs his social tasks of deveiopment in a manner that will
satisfy 21l the biologic needs those tasks and their surrounds arouse,
the very organic mechanisms that make for his potentialities can defeat
him in adapting to even his most simple social problem.
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SOME PRINCLZ‘./ECS OF GROWTEH AND DEVELOP\/[E’\IT

The child at birth is incomplete in both the size and structure of all
of his bodily systems. The state of compleieness he will eventually attain
in these sysiems is determined by two processes--growth and develop-

ent. These processes, @ a considerable degree, also determine the
systcvmc and total efficiencies--physiological and psychological--he will

Cc Jenwally réach.

e proces..es of growth and development are far too complex to wrap
up i1, .r definitions and descriptions into neat little pacxzets. (And there

~da

is .-,::;1 too much research in growth and development yet to be done even
o becin to classiiy the packets we n.ight have if it were possible to sim-
plify our statements on these processes through tightly compartmental-
1zed s

oi inf 1atn,n.) Nevert 1c1es.,, some working concepts on growth

W’

The material presenied here is solely for the purpose of giving the
e author a common starting place for discussing some

cenu:‘cd activities of the claqsroom. It is presented with the full recog -
nition that any brief statements on growthand development must be arbi-
trary and incomplete. However, it is hoped that these statements will be
taken as being consistent with Gesell when he said, '"to dissect children
into iragiientary items does violence to the reality of the child's nature
and is justifiable only if the process resuits in a clear understanding and
interpretation of the total flow of activity."

Our first problem is one of definition. The terms "growth'' and "de-
velopment' are used witha slight difference of meaning in medical litera-
ture than that given them in most of the literature concerning learning
processes, although both uses of these terms are derived from the same

concepts.

Kugclmassl presents a good summary of the medical use of these
tcrms when he says: ''the processes of growth are two-fold--develop-
mental and anabolic. Developmental changes involve proliferation or
division and increcasc in the number of cells; differentiation or speciali -
zation of structure; and organization or segregation according to struc-
tural and functicnal properties. All true growth, normal. abnormal or

1. Newton Xugelmass, The Newer Nutrition in Pediatric Practice,
"J. B. Lippincott Company, Philadelphia, 1940.
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Lecture

athologic, is the resuliant ol these iaree fundamental processes char-
cterized by specific chemical reaciions. These are distinct from the
processes involving anabolism or increasc in size, weight, or mass, for
incorporation of new material into that already present is not an essen-
tial accompzniment of developmental processes per se. Developmental
functions produce an increase in the number of cells, or division of their
substance, and bring about structural and functional specialization into
effeciive aggregates. Alihough developmcent may take place without in-
crease in size, weight, or mass, growth toward the complete and mature-
ly functioning organism is dependent upon processes of anabolism. Growth
is thus the expression of the combined action of the developmental pro-
cesses of proliferation, difierentiation and organization and the metabolic
process of anabolisn:. ...Growth continucs until the production of a cer-
tain number of cell units is complete although the basis for this {finite
number is rot vested in the inherent power of growth."

o
o

Yo
ot

nGrowth. . .is most intense before the master activities of gland,
muscle, and nerve are established. As growth proceeds to its limit,
activities of gland, muscle, and nerve becomne possible. The impulse to
grow ceascs while these activities continue throughout life....Growth is
self-reguiatory. It weeps with some variation within weli-defined limiis
....Cecils grow actively until a particular organ reaches a certain size
and complcics a definite inherited pattern... .Then growth-regulating
factors assume control with the result that growth processes in the cells
arc reduced te a minimum sufficient only to repair incidental wear and
tear.”

wor our purposcs here, growth is the term used to designate the
rocusses oi completion of a certain poriion of the size and structure of
ke vodily systems through biochemical activity that has been biochemi-
caily initiated by virtue of the incomplcieness of those structures. In
oiher words, molecular, cellular, and systemic incompleteness creates
1 biochemical instability which incites biochemical activity towards com-
pletion that persists until stability is approximated. The upper limits of
srowth arc determined by, (1) inkeritance, (2) nutrition, (3) disease or
traura, (4) previously attained growih, (5) in any system, by the growth
of ocher bodily systeins, and (6) ''development, ' not only as that term is
used by Kugeln:ass, above, as part of the growth function, but also as it
is used below in respect to adaptation and learning.

o,

The child grows as a whole, but he does not grow synchronously with
respect to all his varied parts and systems. He may bec lagging in one
field and acceleraied in another. Growth follows certain innate patterns
determined by the initial structural material of the organism (the ferti-
lized ovum) and by systemic and intersystemic imbalances; and, each
pattern has a relative upper limit in time.

In a2ddition to the processes of proliferation, differentiation, and or-
ganization mentioned above, from the learning point of view, development




-3-

ecilurae <

2lso involves a2 modification of growth by the actlivities and experiences
throurh wiich the orzanism goes. In otaer words, it is the adaptation
that the organism makes to specific requirementis of its environment
while growth is taxing place. In these adapiations, the generalized sys-
temic forras anc functions laid down by the innate patterns of growth are
rmmcdified, or coaverted into specific forms and patterns determined by
environnicntal requirements.

Deveivpment in the above sense 25 contirasted to growth, is prin-
cipally « biophysically initiated prucess although it involves biochemical
activity after initiaticn. Development is limiied by (1) the inherent ca-
paciiy of the organism to periorm, (2) environmental limits, (3) previous
experiences, (4) the state of the total organism at the time of any experi-

ence: (i.e., 2. i.5 organization, b. disease or trauma, c. growth achieve-
m.ent), anc (3) nutrition.

From birth to maturicy, the child, {rom a dynamic point of view, is
a totzlity which is constantly undergoing alteration to maintain an inte-
gration of parts which are in many and various stages of completeness in
their own growth and development. The slightest distortion of any of
these paris deforms or limits the growth and development of the whole.

The problem, then, of promoting optin.un: growth and development
is one of controlling, simnultancously, systemic growths, intersystemic
integrations (buth functionaland organic), environmental demands (natural
and social), and the order of experiences, in such a way as to preserve
and promote total efficiencies, both biclogical and social.

The full devclopment of the child's potentialities can come only
through use or Iiunction. This functioning, however, must wait upon
organic, psychic, and experiential readiness. It must be appropriate to
the bivlogic purpose of the organs, bodily sysiems, and capacities acti-
vated, and it must have relationship to the needs and purposes of the
organism as a whole,

Growth produces progressive changes in structure with accompany-
ing and closely correlatea changes in function. At various times in
growth, certain sfructures or ‘combinations of siructures reach points
in complction where it is possible for the organism to react to stimula-
tion in ways in which it could not reac: previously. These various points
in yrowth are designated maturities, and they determine certain gener-
aiiced responses, or possibilities for performance. They do not, how-
cver, determine specific social behavior. Tor example, a child will re-
spond tu stimuli leading to standing and walking when neural, skeletal,
and muscular growths attain the proper maturity. However, these ma-
turitics will no¢ lead the child to walk purposefully to some place. To
walk purposefully to some place, the child must learn--through experi-
ence or activity--the advantages to him of walking to that place, and his
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structure must be modified through this activity to permit him o walk to
that place so inzi the end gained will have greater value than the energy,
or eifort, put furth. Learning is largely a biophysically initiated bio-
chemical change which leads to specific eificiencies in adaptation. De-
velopment inciudes this learning plus the mivdification of the total physi-
ology or functicn involvedin any specific performance as adaptation sim-

plifies the actions required by that performance.

Developn:ent canbe negative as well as positive, and it canbe patho-
logic in its end-result just as much as it can be advantageous. Atrophy
through disuse could be an example of 1 negative end-result of develop-
ment; while a pathologic end-result could be iilustrated by the adverse
alteraticns of visual function which can take place when an individual is
placed ina sustained visually-centered task inconsistent with the bivlogic
purposes or miechanics of vision and seeing.

Behavior, far our purpcses here, is the activity that is released
wiien scnse organs are stimulated adequately; that is, when the energy of
stimulation 1s sufricient to excite them scihat o related neural discharge

-

is instigated.

It dces not take toc elaborate an examination of the organism to see
that sysiemic urganization is such lhat intersystemic function is biologi-
cally intended to preserve the integriiy of the organism. Sense organs
have c¢volved to promoie survival by m:asing the organism aware (through
setiing ii into action) of {actors in its environment afiecting its biochemi-
cai or biophysical equilibria, and these sense organs are connected in
such ways that, when stimulated, activities are set up which are direct-
ed towards changing relation of the organism with the source of the en-
ergy ci stimulation, or towards promotion of more satisiying equilibria.
Thnese activities are so directed that, when equilibrium has been ap-
proachcd or atiained, they should put the organism in such a relation to
its cnviromment, or into such a form through structural or functional
alteration, that survival has been promoted. To illustrate--a situation
existis in theindividual's immediaie environment which i1s athreat against
tiie individual's survival and some factor directs force or energy in this
situation towards the organism in sufiicient intensity to per.neate the
thresholds of appropriate sense organs. The neural activity set up by
this sensory stimulation disturbs the biochemical or biophysical equilib-
rium of all of the body miechanisms reached by that neural activity. The
organism then goes into action to restore this biological equilibrium. The
action brought forth is of sufficient intensity that, if properly directed, it
would change the organism's relaticnship to the source of stimulation in
suci: & way thai biophysical equilibrium would berestored and thefactors
of stimulation would no lenger be stress-producing to the organism.

[

Many types of adjustment arerepresented by this patternof behavior.
For instance, a disturbance of the center of gravity of the body stirnulates




the vestibular zparatus to produce a mechanical adjustment of the body
to the pull of zraviiy by shifting the budy into & posture thatcan bemain-
tained with "least' effort. Sound or light stimuli produce a rearrange- ]
ment of the head or body to promote adequate visual or auditory center- -4
ing on thc apparent source. In either case. if the body balance is re- P
stored, or the sound or light does not continue, no further activity is ‘
brought forth. If no balance i¢ achieved cr the sound or light pattern
persists as an adequate stimulus, additional activity is set up, as a re-
sult of the continued tension, and this activity continues until some form
of adjustment is made, or until interrupted by other more immediate

2 : iorces.

. -4
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& fesponses to stirrulation taike a number of iorms: Among these are
3 ihe immediate reflex responses that restore equilibrium without sus- :

tained activity, and the serial responses that are elicited by a series of
mechanisms put into action as a result of a stimulus. In the reflex re-
- 2 sponses, there is lictle alteration of structure or functicn if adjustment
is compleie at the end of the immediatc response. In sustained activity
there can be, and generally i3, structural or functional alteration.

There are three processes (among many others) eanteringinto growth
and development which, if properly controlled by those in charge of the
child, contribute to attaining optimum: development. If these processes

[ are not fully uncerstood by those in charge of children they can, and do,
‘ limit growih and development and enter into the production of growth and
development difiiculties or deviations. These three processes are the

ctivity of the autoromic nervous system, conditioning in general, and

ents of growth. £

ety

shifiing of grad

in addition to iis specific functionz in visceral and other activities,
the autonumic sycsiein has two distinct functions in any intersystemic or-
ganization promoiing the welfare of the organisim. Environmental situa-
tions of such iniensity or type of stirnulation that they seem to threaten
the weliare of the organism produce bodily organizations, through the 2
mediation of the sympathetic portion of the autonomic system, that lead
the organism to atiempl to destroy, change, or get away from the situa-
ticn. Environmental situations of a type of stimulation that they seem to
coniribute to the well-being of the organism produce bodily organiza-
tions, through the mediation of the parasympathetic portion, which lead
E the organism to atiempt Lo sustain the situation or preserve ithe status
quo. In other words, from a survival or a social behavior point of view,
therc are only two fundar:ental patterns of performance--avoidance and
adicnce--cither destroying or moving from the situation physioclogically,
; or preserving the situation physiologically or psychologically.
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The individual's apparent behavior, at any given time, is roughly the
algebraic sum of all his imipulses. 1f there are elements existing in his
total cnvironment at any given time which arcuse in him a different auto-
nomic mediated activity than the activity or feeling tone which society :
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says should be associated wiith the purpeseful part of the situatior, then
tae individurzl's behavior can be devizting or sccially pathological. When
we recognize that sustained or repeated behaviors produce a definite
physiological change in the individual leading to the repetition of the be-
haviors in similar situations, we can see how a failure to recognize and
use or direct the autonomic activity going on inthe individual during cer-
tain experiences may lay the foundation for altcration of growth and de-
vcloprnent. Threats made because of nonaction or inappropriate action
of the individual in social situations; the production of psychological ten-
sions during mecals; forced sustained activity without insight into purpose;
intense big muscle activities after meals and similar errors of schedul-
ing, are all examples of conilicting autonomic experiences that lead to
distortion or damage.

Conditioning is a process that is spoken of glibly in organized ac-
tiviiies intended to modify the behavior ofi children, but it is a process
that, in most instances, is not fully undersiood and controlled. As a
consequence, directed conditioning has as often led to distortion and
darnage as ii has to optimum development and acceptable behavior.

Two fundamental laws of conditioning, namely, "conditioning takes
place in the organism: whenever two or more activities cxist at the same
time, "' and "conditioning is irraticnal and takes place in spite of the de-
sire of thc individual,' both illustrate why pathological outcomes are
possible without thoronugh control of the experiences of the child.

if a teacher, for instance, is leading the child through a group of
periormances thai have as their desired end-result the preservation or
zcceniance of some situation, and this is done at the same time that the
chilé is suffering from a pain which he is sympathetically organized to
avoid, and the avoidant impulse is as great or greater thanthe attitudinal
impulses stimulated by the teacher, we have a conflicting situation and
whealthy conditioning. Through conditioning the child is learning really
to avoid the thing the teacher is teaching rather than later to do willingly
the performances being taught.

Conditioning is a process of physiological change that takes place
whenever two or more activities are carried on simultaneously, and the
change is such that after ithe initial experiences, any of the stimuli exist-
ing in the initial situation will elicit all of the independent responses
brought forth in the initial situation. In the exarnple cited above, when
the child later meets the stimuli that the teacher introduced, the re-
sponses that pain produced will be elicited just as well as the perfor-
mances that the teacher had directed. Because of the differences in in-
tensity, the purposeful response will be limited to the difference between
the two impulses, making for inefficiency, or if the pain response was
great enough, thercafter the purposeful response will be inhibited en-
tirely.
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£ number cf things have to be taken into account in directing con-

jitioniag. A child, meeting a learning sicuation for the first time, re-~
produces exactly what he senses and learns exactly what he reproduces.
Both of these are subject, of course, to limitations of maturities or
pathologics in sense organs, organs oi mediation, and in motor organs.
If an individual child has sensory or motor limitations, or is sufiering
from tension or other difiiculties, then his learnings will be distorted by
those diificulties or limitations. If his difficulties or limitations are
such that they arouse autonomic activity when the defective organs are
called into play, then we have an intensification of distorted learning. If
the auionomic activity aroused is different from that which society de-
sires, then we have not only a mal-learning because of the distortion
produced by the defects, but we have also a socially conilicting feeling
tone or aititude, and a resulting delimitation oi, or a tendency towards,
disturiion or deviaticn of growth and development.

»

Purposeful conditioning should be concerned with integrating the gen-
eralized activitics aroused by the stimuli in any situation and directing
the behavior brought forth into specific forms that satisfy socialrequire-
me:nis while still restoring the biological equilibria that has been dis-
turbed by the rotal stimulation. Toc control purposeful conditioning prop-
eriy the one directing the-child's development must have full knowledge
of all of the significant processes going on 1in the child, and oi all his
siznificant biological needs and capacities at any given time. Partial
knowledge limits the activities of those in charge of the child merely to
being concerned with the immediate systems that enter into the purpose-
ful part of the stimulation, and lead them to ignore the activities thatare
being aroused simultaneously by stimuli in the situation that are extra-

g
neous io the immediate educational purpose.

To provide for optimum growth and development, purposeiul con-
ditioning must be the linking of a group of stimuli and their accompany-
ing responses to produce certain desired behavior patterns which there-
after will sirnultaneously satisfy biological needs, psychological purpose,
and social requirements.

A study of the gradients of growth shows that the center of growth,
at any given time, 1s at the ccenter of the greatest activity. In the child
who 1s growing and developing normally, then, the centers of activity--
whether biochemically or biophysically induced--should always be those
centers that are laid down by the innate growth patterns. Biophysically
induced activity incites biochemicalactivity. If the centering of biophys-
ically induced activity is different from the centering of the biochemical
activities that are completing growth patterns, there will be a structural
conilict between the growth taking place at theaction center and that tak-
ing place at the normal center. Such shifts in gradients, if they persist,
can only produce asymmetrical developments that lead to later opera-
tional conflicts, distortions of sensation or performance, or actual
breakdown. :
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What has been said probably can be sunumecd up in a number of prin-
ciples that siould be utilized in promoting optimum. growth and develop-

ieénu: -

irst, lack of maturation, of readiness for specific performance,
or of ine ireecdom to perfecrm, shifis the gradients of growth or alters
functioning through conditioning.

F:j

Second, overuse of misdirection of energy alters function or shifts
the gradients of growth,

Third, adverse shift of gradients of growth or alteration of function-
ing through conditioning, affects the efficiencies of the individual and
limits or distorts his subsequent growth and development.

As general principles these can be stated as follows:

Anything that retards, accelerates, or distorts the innate processes
of maziuration lays the foundation for developmental deviation; and any
factor in the child's environment crecating stress or tension in him, be-
yond his matured capacities or in excess of his physiologic tolerances,
lays thie foundation for developmental deviation.
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Lecture 5

A Dynamic Point of View
Part Cne

Arnolcé Gesell, inhis studies of visual development inchildren, points

out that every child organizes his space world (learns the meaning of
things and the world around him) in three basic biologic fields:

(1) SSELETAL, in which he seeas and holds a visual image; 1’2
(i.e., he reflexly reacts to ligh -=timuli, through skeletal and central
innervation and rmusculature, tc s<cure the most physiologically appro-
priate projection of the light pattern on the retina {and to secure the best
body oriznization for readiness to respond io that light pattern) by ad-
justing sccommn.odation, convergence, and toial posture in keeping with
those rc. ired by the gradients of the light pattern.)

(2) VISCERAL, in which he discriminates and defines the image;
(i. e., he makes certain biochemical and biophysical adjustments between
his current visceral needs and the somatic requirements initiated by the

These visceral-somatic adjustments produce fecling tone which provides

the basis for attiiude towards the stimulating situation by evaluating, in

efiect, ihe physiologic cost or organic significance of the bodily actions
rouscd by the external stimulus.)

{3} CCRT:iCAL, in which he unifies and interprets the image; (i.e.,
representations or resultants of theneural signal patterns of the external
stimuli; of the proprioceptive signal patterns from the motor responses

o the external stimuli; and, of the signal patierns of the visceral-
somatic adjustments from accompanying autonomic actions are carried
upward to higher centers where they are integrated; individually and col-
lectively scanned for comparison with the retained or stored patterns of
previous cxperiences; and againintegrated with the resultant similarities
of pist cxperience determined by the scanning processes. The signal
patcerns modifizd by the¢:2 integrative and scanning procedures are then
(among other processes) transmiited to motor centers to be imposedupon

1. Within the present writer's understanding of the term, in this use
"visual image' should not be interpreted merely as the organization
of the light pattern projected on the retina. It should include, among
other things, all the perceptual factors related not only to the light
pattern and characteristics, but also to the behavior patterns set into
action by the stimulus.

2. The.underscored phrases only under (1), (2), and (3)are Dr.Gesell's.
The parenthetical interpretations are wholly the current writer's.

- EsLRE K

PR TSP

AW e AT me  w A e aw

;
5
3
3
E!
E
3
;



Iecture 5, =-.ri Gne 2.

the criginzl signzl 30 as to inhibit the original behavior, or to modify or
r in part in keeping with total needs and with past

Tr. Gesell further emphasized that these threefields develop jointly,
but by ne .eans uniformly--the ratio varying with the advancing states of
the individual child's growth.

Vwhile the three biological jields, discussed above, which enter into
the organic aspects of deriving meaning from experience are related to
visceral development, similar processes enier into the acquisition of
meaning and the redirection of behavior in respect to other modalities.

So far, in these lectures discussion has been confined largely to the
first field, the skeletal, with some reference to the significance of the
second, or visceral ficld. While the cortical or higher functions, in the
last analysis, are probably what set ‘man apart from the lower orders,
and no study of human development and learning would be complete with-

ui a thorough exploration and appreciation of higher functions inscfar as
dataz nre available, nevertheiess the three fields DG develop JOINTLY as
Dr. Gesell says, and, in 2 significant respect, each is a function of the

ably unfortunate selection of everyday terminology has been
made for the orders into which these thrce fieldsof functionare common-
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ings of thc terms "lower" and "higner, " ernotionally and erroneously de-

ed from thc biologic concept cf "lower' and "higher" orders of organ-
1 ith man as ihe 'highest, " makes it too easy to lose sight of the
fact that the terms merelyindicate a hierarchical” or sequential arrange-
ment of necessary and joint functions.

Because basic biologic behavior, inherent in structure, is directed
towards reducing internal tensions and establishing equilibria between
the organism and all the various biologically significant physical forces,
restraints, and energy distributions existing in the organism's surround,
this behavior in its generalized, undirected cxpression, from the organ-
ism's point of view is amioral and asocial. However, from the social
group’s point of view some ofthe expressions assumed inthese behaviors
are inconvenicnt for the group or differ from the group's standards, and,

1. 2robably even the term "hierarchical' needs explaining. It is used
in this scnse to mean an order in which the complex, total, or higher
function is partially derived from, or has among its components, the
lower or siinpler functions.
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as a consecguence are labeled"promiscuous, ' *animal'--or, "low." Mian,
as an organism, shares in comn.on with the lower orders most oi the
luower functions ana tends to express many of them:, when undirected, in
nuch the same marner as do the lower organisms. What is commonly
not recognized as the difierence between man and the lower organisms is
tnat, in man, the expression of potentially socially-significant lower
functions can be redirecied through experience so as to contribute to
the group's convenience cr advancement, while in most of the lower or-
ders it ca mot.

Th s emotional foaing oi terms leads itoo readily to the fallacious
reasoning: *Man is of a 'higher' order, hence man, having ‘'higher!
functions, can ignore or suppress his 'lower' ones, ' or, "Man's 'lower’
functions, being dominaied and conirolied by his 'higher' functions maxes
it possible 1o contro: man's behavior and direct his development through
a dircct aporoach to his 'higher' {unctions alone.' This would certainly
simplify the practice of the arts and sciences related to human learning
and well-being, if it were true--but it just isn't so.

~he functions concerned are joint ones, ncne of which can give way
to itne others without damage to the totalorganism. The processesinvolved
arc esuilibrating ones, with the higher functions acting as the synthesiz-
ing and directing mechanism in reorganizing and redirecting the ex-
pression of the lower functions in keeping with the organism's primary
and symbolic experiences, while not altering the biological purpose of the
iower func:ions or dcfeating them in meeting the organism's biologic
nceds. This constant redirection of expression takes place in order that
ail ine needs of the total organism, biclogical, psychological, and social,
are met in a specific environment. Through this redirection of expres-
sion, as a rcsult of the operation of higher functions, there can be fur-
ther refinement of expression, thereby continuing the promotion of the

organism's total economy in all the surrounds in which it finds itself.

Because of a growing understanding of the function of the higher cen-
ters inman(and because of the vasc amount of data related to these func-
tions that is presently being dropped into our laps through current em-
phases on psychological and psychiatric factors in psychosomatics) there
is danger a: this time of our becoming, in effect, atomistic as a result of
our very efforts tobecome holistic--that is, to understand the whole man.
Current researches, and experiences with current techniques in areas
having to do with human development and behavior are tending to lead us
towards over-emphasizing the place of the psychic as a deterrminant in
human adjustment or malfunction and ignoring the somatic in our efiorts
to bccome more psychosomatic in our approach.

The presence of higher functions in man has not excused him from
ing the lower functions--higher functions have merely increased
the validity of ihe lower functions and the range of interpretationthat can
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be mzde irom ireir &
their primary purpose actually threaiens ine validity of the higher ones.
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For taese rc I
dersianding of ‘hese higher processes and fur use of techniques based on
our xnowled_c of them, for a sound approach o directing the growth and
development o6f children we should thoroughly understand what is known
of the first two fields of organic function before entering into an elabo-

ratcd discussion of the place cortical function occupies in behavior and

development.

Seiore we leave thce subject of "higher" and "lower' functions, it
might be wei: to examine a iew oi the mechanisms and processes in-
volived in these functions in the light of Gescll's thrcee fields which enter
into the organizaiion oi the individual's space world. In this connection
let us {irst re-exainine in outline sosne pertinent points concerning these
mechanisms and processes that have been presenied previously.

. ORGANIC PURPGSE (survival through preservation of the in-
cegri.y of ihe toial organism.) is promoted through shifting position and
relationships in the space world; through adjusting internal and external
forces io hold those forces in dynamic equilibrium; and, through modify-
ing structures within the limits of internal equilibria to better resist or
reduce siresses produced in them oy the forces or restraints of specific
¢cnvirenments.

The primary survival function of the organism is to move towards
esizblishing a series of physical and chemical balances within itself, in
its environmeni, and, between iiself ancd its environment.

2. BALANCE, in an organic energy system I[alls into two classes:
Siatic Balance, and Dynamic alance.

{(a) Static Balance provides the necessary support for action, but it
dues not produce in the sense of promoting all the essential shifts re-
quircd by the organism's economy. However, it does provide the frames
of reierence from which the organism can function and which are essen-
tizil if the organism's actions, functional redirections, and structural
changes, made to preserve its integriiy and promote its economy, are tc
be successful through time.

These frames of reference are represented by the systems of three-
dimensional coordinites, and the mathematical functions upon them, of
certain structural linuits and inertias, certain actions against forces of
fixed direction and nature, and, certain counter actions against manipu-
latory movemeni.

Modification, or redirection of the functions or the structures re-
lated. to stiatic balance in any manner other than making them more
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Leciure 5, Part Cne -5-

efiicient in thueir essential purpose of support for 2cticn in the environ-
raents in waich the organism finds iisell, caa do nﬁthiig but delimitor
destroy the organism's efforts to preserve its integrity.

(5} Ciocely related to static balance in dynamic organisms iree to
move through space, are aciisns which & tc center the organism on

the vectors or gradients of those ferces in its surround which are re-
lated to the organism's economy. I action iz to be efficient. there must
be not only irames of reference irom which o function, but also irames
of reference to function towards. These two types i firames ofreference
: be brought into such a relationship through deliberate design of the
icial environment that the environmental veciors setting the organ-
m into aciion and the organic vectors they arouse provide physiologi-
caily appropriate axes of function leading both to optimum identification
the orga nicallv ignif“‘ant aspects of the stimulating force (such as

J
o]
3]

Zgni
eswzsiishment ci an adequate eguilibrium between the environmental
ce znd organic response. In addition, the transformations and trans-
iormation groups on both the environmental and the organic systems of
coordinates defining the actions needed must describe actions within the
cities and tolerances cfboth the organism's structures and behaviors,
and must not adversely afiect other necessary actions of the organism in
relation to octher environmental {orces.

Organic structures for these centering actions are represented by
raded disiribution of receptors; distribution of receptors of unequal
e1.5itivity in sense organs in such a manner that areas of greatest dis-
crimination (znd least sensitivity io the energy of stimulation) fall ap-
proximately on the axis of function of the organism in relation to the
sense organ; bilaterally-paired receptors; accessory apparatus for
shifting the axes of paired sense organs; mechanisms of bilateral recip-
rocal action which tend to shift the spatial orientation of the organism
until the stimulating energy is distributed equally over receptors on the
two sides of the organism, or is distributed inequilibrium over multiple-
receptor sense organs in relation to certain fixed axes of reference; dual

efiector systems; etc.

Centering structures can be modified, or redirected in function, to
center the organism om psychologically or socially determined tasus.
However, such modification or redirection does not excuse the struc-
iures from their basic biologic function of centering the organism on the
total energy density distribution falling within its field of sensitivity.
These psychological and social modifications and redirections of center-
ing are most commonly accomplished (and in most cases can only be ac-
cumnplished) by conditioning-in counter-actions or stresses which stop the
oves. movement of the organism or its essential parts, (as they rotate
chrough space towards a centering on the energy density) at that point in
space where the organism will center on the psychologically or socially
designated task, rather than go on to center on the energy pattern.
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upon the nature, intensiiy, or pz2ttern of distribution of
5y and the duration of thetask, these conilictsof functionbetween
...d social or psychological reguairement cancreaie adverse
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worques and torsions or other restrictions oi iunction, andunreduced ten-
ions which delimit or alier the periormance oi the tasx; can alter or
reverse the zifective experience or feeling tone essential to deriving the
sociaily defined meaning attributed to the task; can alter sensory distri-
bution of the zncrgies of stimulation from the tasx, thereby altering both
essential perceptions and the action patterns required by the task; can
dissipate the organism's energies needed for other functions; can warp

structure by restricting its adaptations to only the eifective performance
of that or similar tasks and only in the manner in which the task was

pexformed in the specific environment of adaptation; and, can break down

structure.

ir. summary, when varicus environmental forces of significance to
the orzanism are encountered, they are detecied by appropriate sense
organs (i.e., light by eyes). The eficct of these forces striking their
related sernse organs is for the body to organize reflexly the necessary
sotor and other equipment needed to react to balance the body to the
forces, mobilize the necessary energy for this action, and then set the
balancing mechanisms into motion. If the outside forces have certain
characteristics of intensity or duration, or are not offset by the first re-
fiex dalancing action, addiiional activity is set up to identify the factors
in the eavironment in more detail, analyze their meaning to the organ-
ism's cconomy, and set up addiiionalappropriate action directed towards
adjusting to ihem. The organism constantly tries to shape itself and its
iniernal balances tothe forces in iis particular surroundings so as to re-
duce the stresses set up in it by those forces, thereby conserving its
cnergies {or use in meeting other vital necds and purposes.

if the forcecs are too great for the organism; or, if the organism is
esirained froni acting towards them; or, if the forces are distributed in
salierns inconsistent with the organism's basic patterns of behavior ifor
-csponding to such forces; or, if the forces are prolonged unduly, thus
requiring energies to offset them which the organism needs for other
surposes--the organism is harmed.
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{c) Dynamic Balance is productive balance. . It.is the organiza-
10n of various actions that translate the energies and forces of the or-
ganism into patterns of behavior directed towards achieving all the pur-
poscs and nceds of the organism created by specific environments, both
c¢rnal and internal. It does not and cannot involve the establishment,
externally, of a siatic relationship of the organism or its parts with a
fixeC point, plane, area, or other function of space, nor internally can
it be directed towards establishing neuiralization of energy through cre-
atin rigidity of structure. It is, rather, the direction and organization
of force and counter-force, action and reaction, so as to approach a sta-

tistical cquilibriurn among them. Externally, the organism in its dynamic
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other localizations of space zround which to
sizosishing these statisticai relationships with the actuzl and
and atiributes of the surrouna through changing or alter-
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the factors, of that space world. Internally, the or-
unciions in a similar manner to establish statistical equilibria
oradients and functions oi biochemical and biophysical action.
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he rmechanisms related to dynamic balance with the space world are
a2il those organic mechanisms necessary for detern:ining the significant :
attributes and characteristics of the s.rround together with their associ-
ated mechanisms for changing the organism's position in space and ma-

ipulating the factorsand symbols of space--the three groupings of mech-
anisms enumerated by Gesell which were cited earlier.

.
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Wi ..a the limiis of their consiruction and organization, the struc-
tures reciated i dynamic balance can all be mcedified or redirected in
function, and such modification is not only necessary, but takes place
constanily in adapting the basic and generalized behaviors of the organ-
ism i0 ine specific surrounds inwhich it {inds itseli. However, in assay- 4
ing or purposeciully directing the modification of form or reorganization L
of iunciivun in these structures, certain principles must be borne in mind.
First, the esscntial body mechanics inherent in the organization of the
totai organism and necessary for the preservation of its integrity cannot
be violaied if optimum totzal functioning on any level is to be kept intact.
Structures used in common in various functions must be maintained in a
staie permitting efficient expression of all the functions. Gradients of
various actions must have common ceniers with, or fit the frames of
refercnce of associated or concomitan. actions. Unilateral actions must
be counterbalanced with equivalent expression of force on the opposite
side. And many similar principles can be derived from studying the
miechanics oi iae total structure.

s

S e i (O e N SASPUPSN
Spog b oo v - R




CC-ORDINATED CLASSROOM LECTURES
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Lecture 11

AN OUTLINE OF VISICN AND SEEING

1 "Seeing,' organically, is the detection of differences in the way light
is distributedover the various parts of the environmental field encom- :
passed by the eyes.

1.1 Seeing is essentially the organic function of brightness differences L
and brighiness contrasts, E

1.2 it is the sensory portion of a total behavior pattern, or patterns,
relatec to, or elicited by, differences in light distribution.

1.3 From the viewpoint of educational planning, seeing is only of sig-
nificance in terms of:

]

i1.3.1 The minimum andoptimum brightness differences and con-
trast values whichare necessary, at various developmental
i

) terns that are culturally and personally meaningful,

1.3.2 The minimum guantities and the qualities of light whichare
needed to maintain, economically, those meaningful pat-
terns of brightness differences and contrasts; and,

5 1.3.3 The pathologiesand functional deviations which might exist
k- 4 in individual children that would interfere with the educa-
[ tionally adequate detection of those meaningful patterns,
together with the earliest possible detection of such chil-
dren, the directionof them towards satisfactorycorrection
of their difficulties, and the adjustment of brightness dif-
ferences and contrasts to meet the needs of those children
with difficulties that have notbeen, or cannot be, corrected.

2 "Vision,' from the viewpoint of learning, is the adjustive, or adaptive,
acticn aroused by a pattern of light distribution. It is the total behav-
ior of the organism elicited by a pattern of brightness differences, or

; contrasts.

2.1 "The cihild does not see to see; he sees to act."

- B 2.2 The meanings attributed to certainlight distribution patterns, such
] as the brightness differences, or contrasts, between the type
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2.3

w

»

printed on a page and the background of the paper making that
¢, or the visible outlines and contours of an object or form,
not innate with the organism, but are defined by society and
must be iearned by the organism through educational direction of
its experiences in adjusting, or adapting, tolight distribution pat-
terns.

The physiclogic functions of lightand its patterning into brightness
differences and contrasts by theorganism's surroundcan be sum-
marized much in the following order:

2.3.1 Promoting the organization of the body's readiness to ad-
just, or perform, in terms of the brightness contrasts, or
objects in the total visual field which are reiated to the
body’s economy;

2.3.2 Aiding in the spatial orientation of the body andits balance
with the immediate forces in its environment;

Initiating reflex adjustments of the eyes, head, and total
posture of the body so as to promote efficient resoluiion
and efficient reaction towards contrasts, or objects in the
visual field related to the organism's economy;

(U]

2.3.

2.3.4 Directing final and efficient resolution of the visual image;

2.3.5 Incitation of the visually-determined responses the body's
economy requires towards the image resolved and per-
ceived.

Both vision and seeing are tridimensional functions, and their three

dimensional nature must be taken into account in educational planning
for visual-centered activities,

3.1

Because the organism reacis as a unit in performing these three
dimensional functions, classroom planning must coordinate all
the factors affecting and effecting optimum freedom of performing
purposeful visually-centered tasks into a unitarythree dimension-~
al surround (i, e., the coordinated planning of light sources bota
natural and artificial, decoration, the optical aspects of educa-
tional materials, seating and other equipments, etc., so as to
meet the total developmental needs of the child in his visually-
centered experiences in a three dimensional world).

3.1.1 Vision, for example, not being merely acuity and identifi-
cation, cannot have as its lighting requirements the maxi-
mum quantity of light to promote maximum resolution of
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dctails restricted to a plane surface. Sucha situation would
""ireeze" thechild intoa single system actionpattern to the
detriment of his other bodily systems, and to his totai det-
riment in gaining maximum learning values fromthe total
situation. Lighting should be planned interms of the mini-
mum quantities of light which will give those qualities of
distribution needed for efficient all over functioning inre-
.ztion to the specific educational tasks to be perfermed.

3.1.2 Lighting planning is not a problem of bringing the outdoors,

: indoors, unless the task indoors is similar to the one out-

‘ doors--if is a problem of fitting qualities of lightand light

s distribution patterns to the adaptive mechanisms of the eye

‘ and body so as to promote effectively, and efficiently, the
indoor tasks.

4 The visually-centered skills required in socially defined, visually-
: centcred tasks are learned skills derived from the generalized basic
| behavior patterns aroused by the organism®s efforts to meet its needs
in adjusting, or adapting, fo various distributions of brightness differ-
einces, or contrasts (in the same manner in which other motor skills
are learned).

4.1 Decause all contrasts within a certain degree arouse action, then
the action arousing contrasts in a classroom must be confined to
the purposeful forms, or objects, of the visually-centered tasks
of the curriculum,

In all other areas of the visuzl field the contrasts, or brightness,
differences between brightest and darkest areas must be reduced

to a minimum just sufficient to define his surround as a three

dimensional unit of space. The child's freedom to perform any

given task depends upon how well the brightnesses throughout the

classroom, providing a background for that task, approach an

even distribution, or unity, with the immediate background of the

task itself, yet, define the task as part of a three dimensional

whole,

AN
.
»

4.3 The equipment furnished for performing, or supporting, the visu-
ally-centered task must be in keeping with the total behavior pat-
terns aroused by that task so that the performances will not be
restrained or altered, and so that dynamic equilibria may be
attained,
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Lecture 12

VISION, GROWTi, AND DEVELOPMENT

Visual problems in the classrooms, classroom lighting, and related
fields have received probably more attention{rom investigators thanhave
any of the other factors of the school which might afiect the well-being of
children. Problems of central vision, visual acuity, accommodation, ade-
quate intensity of light on the working surface, light sources, quality of
light, light distribution, and the like have been subjects for repeated in-
vestigations, resulting in much information on lighting and its relation to
the resoiution problems of school children.

Visits to a cross-section c¢f America's schoolrooms, however, show
very little of che informationgained fromthese studies put to use to bene-
fit the ch.ldren intypical schools. Glaring areas; dark corners; too much
light oa childrean's faces and not enough on their tasks; harsh shadows and
bad contrasts; light-consuraing surfaces and finishes; poor posture; un-
sound visual skiils; reading difficulties--all exist in far too many class-
rooins,

Some investigators believe that many studies made in the pasteither

have not been suificiently conclusive, or have not been stated in terms
practical enough to lead to widespread acceptance and needed classroom
caanges., These recent investigators feel that, from the viewpoint of
school applications, there may be delimiting aspects in the approach to
much of the work that has been done. Most research has been concerned
with descriptive studies of the eye, problems of visual imagery, and in-
vestigations of the intensity of light needed on working surfaces to pro-
mote efficient recognition. Many of the studies have attempted to single
ouvt the effects on but one organ in the child-~the eye--of a single en-
viconmental factor--the light on the immediate working surface, or the
icht in the central and form fields, only--and, in most cases this has
been dealt with at only one poiut in time, These basic studies have re-
vealed facts vitally necessary as foundation steps for later applied in-
vestigations. Because of the many ways that organic adaptations can be
.sade, however, ind the many elements in any environment or situation
that could offscior exaggerate the effects of a single environmental factor
on a single organ of the body, studies confined to visual acuity alone, or
the effect of improper tasl lighting on the eye alone, do not furnish suf-
ficient quantitative information to give practical guidance in planning
even school lighting programs.

The educator thinks of the child as a totality., He is concerned with
the in.crdependence of the whole child and his total environment, Studies
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coniincd to acuity, to task lighting, or to visual fatigue, leave the school
::asking, "Should growing children work at maximum acuity?" --'"Might

Jlla
ther. not be other physiological factors ofisetting acuity that fails below
moximum?" or, "Is the visual fatigue reported by these studies signifi-

cant, or is it merely transitory, and compensated for by other bodily
adjustments?, For school use, visuzl studies must include answers to
nese and otlier questions involving the total child and the ultimate effect
n him of any visually adverse factor in his environment.

0o o

According to the thinking of recent investigators, insufficientillumi-
nation, for instance, might result in a number of difierent effects onvari-
ous individual children in any group who may be working in the same
ciassroom situation. These different eifiects would be based on the in-
dividual and specific patterns of behavior, health, growth, and develop-
ment oi each child in the group. With bad lighting in the classroom, one

e
cmoun: of work he performed, thereby consexrving both his energies and
his sight, Two children adjusting in this manner, but having differen:
abilicies for performing the tasks put before them, might show apparent
differences in achievement, if judged by group averages, as is customar-
ily donc. The one of low capacity would be considered severelydeficient,
while the superior child would be judged "average." Amnother child might
feel bound to do everything required of him, but because of lagging growth
or visual immaturity, might eventually develop a clinical visual diffi-
culty. The type of visual difficulty developed could, in turn, be depend-
ent upon the particular stresses produced in the child by some certain
task he performed, the manner in which he performed that task, or the
place in which he worked. Still another child with a superior physique
and superior psychological equipment might show no immediate apparent
signs of being affected by poor light on his tasks; while another might
show merely transitory signs of asthenopia; each determined by the indi-
vidual time differences in which the children completed the task.

Deficiencics in recognition caused by inadequate illumination might
produce later behavior defects in some children if they were required,
while under stress, to make full identification of the objectson which they
had worked while the light was poor. Then, too, deficient illumination
might condition postural or other physical habits of approaching close
visual work that could produce visual difficulties at some later date., In
turn, because of the interrelation of various systems of the body, a dif-
ficulty or defect might be produced, not in vision, but ‘n some other body
system that was being subjected to strain when it cc. . crated with vision
in close visual work under improper lighting conditions.

The various school tasks of the child; the specific materials provided
for cach of these tasks; factors in the classroom such as unbalanced
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Lrishon .z, or restricted seating which might set up actions in the body
Intesfesin: witi the performance of 2 visual-centered task; the total

rezl.s stzius ol tae child; the growth and hezith status of the speciiic
bodiiy s.iems used in 2 task; the status of toial growth and development

f the chind; factors in the environment in addition to the one studied, but
rclltcc to the same bodily functions; and ‘he like, must all be taken into

account in any eiicctive study,

years, both educztionists and other scientists have
he human being is a2 complex, vital unity. While his
various C;lal‘aC"”:thCS may be studied separately, as problems of pure
researclh, 2ll are interrelated and interdependent, and in practical appli-
cztion must be considered together, for changes in any one characteristic
influence 2all otliexr characteristics.
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Voitnin certcin lim is as has been said earlier, the human body is
an or7.n.c mechanism fitted to survive by its capacity to adjust its rela-
tionship 10 the environment in which it finds itself. It accomplishes this
by suiitiag intcrnal balances beiween various bodily systems and parts,
ané Ly modifying or adapting manyof its structures to fit the specific en-
vironmenial factors which it encounters, and which exist through time.

diustment of intermai balances and modification or adaptation of
{
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ceriain siruciures {eyes, muscles, bones, body chemistry, etc.) can be
benelicial to the individual, or it can be harmiful. The harm done, in
turn, can be merely a temporary funciicnal change, or it might be a
Landiczpping caronic affliction, Whether the shift of body balances or the
acdaptoiions made are good or bad depends largely on the type of forces

isting in a specific environment, the degree and duration of those
rces, rzd the body's capacity to ''take' them--that is, its capacity to

balencc oxr '1' ¢ those external forces, without depriving itself of ener-
zies or structural efficiencies it needs for other uses or adjustments.

Orzenic life, in other words, consists of a continuous process of
balancing activities., Lach organ and need of the body tries to meet its
paxticuiar function or end through strivirg to establish physical and
chemical balances with all the other organs and needs. The body and its
varts, in turn, work to establish balances with the forces met in the in-
dividual's specific surroundings--such as required tasks, gravity, mo-
tion, heat, sound, or light.

Ligat is cne of these environmental {orces, and the eyes are sense
ans ihat, when stimulated by light, set up the internal and external
ancing activities. As stated in a paper published elsewhere: 1
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1. 5. . Harn.on, "Lighting and Child Development," Illuminating En-
gincering, April, 1945,
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“Visually equipnedorganisms, including children, do not see to sce--
acy see to act. T proolem oi 110‘1 ng is not »icne a 'seeing' problem.

aroused by visual stimuli in that environ, so as not t¢ create adverse
body siresses, exzcessive energyconsumpiion, or deleterious disturbances
of motor, biochemical, or other eqguilibria in the child who 1s to engage
in those pursoseful activities. lare, erratic illumination of the total
visual field, and intensities on the working areas insufficient for adequate
. .imulzation of all thenecessary responses for eificient action invisually-
centercd activity, all coniribute towards these adverse and deleterious
end resuits.”

In ano of these papers, 1 point out that there are at least five
bodily activ i ics set into action by light when "seeing" takes place...

The orzanization of the body for readiness to adjust or to per-
iocrm in terms of objects or situations in the total visual {ield
which are related to the body's economy (keeping up enough tone
or tension in mus«les or other parts of the body so necessary
actions towards things coming into view can take place quickly).

ot
[y
oy

idiﬂg the maintenance of the spatial orientation of the body and

s balance with the immediate forces in its environment (aiming
or centering the body on its various tasks, for example, and
holding it there, so that the parts ci the bodyentering into atask
can work together smoothly and with a minimum of stress, and
so the total task can be performed with the greatest ease).

—
o~
~
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(3} Adjustment of the eye, head, and toial posture of the body to
promote efficiently any necessary resolution and efficient reac-
tion towards objects in the field related to the body's economy,
(adjusting and holding the eyes, and supporting them in the nec-
essary relations by means of the placement of the head and trunk,
so they can function in an optically efficient manner).

(<} Zinal and efficient resolution of the visual image (this does not
mean performance in terms of bench optics; it means efficiency
in terms of whatever form or system of optics that has been
biologically evolved to me=t the needs of the human organism).

(5) Incitation of the visually determined responses that the body's
economy requires towards the image resolved and perceived.
(Taking the necessary action towards the thing being seen, in
order to satisfy the individual's purpose, needs, or interests).
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Standari reference worxs on viscal physiology (such as W. Stewart
Duke-Elder's Textbook of Opkh tnalmc’ooy for example) show that there
are ceiinitc connections betweenthe eyes and the muscles of the neckand
trank and otaer parts of the body, to carry on these activities reflexly
whenever the eye is stimulated by light distributed over the total visual
field, or by the immediate light coming to the eye from an object being
observed (and which makes it possibtle to "see' that object). These Static
Reflexes {pody balancing reflexes set into action by changes in positionto
oiiset the pull of gravity) and Stato-Kinetic Refiexes (body balancing re-
flexes called into action by body movement) play an important part in
school vision programs, It is through these reflexes that, in improperly
lighted classrooms, ior instance, children can be led to consume energy
excessively, and adverse stresses can be set up in their bodies which
may lead to lzter damage, even though at any given time the children
apparently may be ""seeing'" the educational materials put before them.

Simnply stated, resolution or recognition and identification is a prod-
uct ol enough light reflected to the child's eye irom his book or other task
to stimulzate tne eye itself to functicn properly. The child's freedom to
act in relaiion to his visual task, “owever, and the efficiency of the vari-
ous pody baiances needed to perform and sustain the task economically
depends upon the manner ihat light is distributed throughout his whole

The deleterious effects of glare on central vision have been well
covered in boin the illumination and the educational literature. Many
invesiizators .ave shown how uncontrolled light from windows and other
sources, :ailmg on the eye, can veil or wash out the eye's image of the
tasx, if this glare or extraneous light exceeds the amount of purposeful
iight reflected back to the eye from the task, Central vision can also be
interfered with, in a similar manner, by light reflected back to the eye
iroin glossy surfaces, such as varnished desk tops and painted walls and
wocdwork that have not been treated with low gloss, satin, or matte fin-
ishes. Worn blackboards, toc, can be a source of such glare, In addi-
tion, reflection of adverse light from smooth surfaces can put a hazeover
what is written on worn blackboards by reducing the contrast between the
chaik lines and the blackness of the background. It is practically an
axiom of good lighting practice that '"there must be morelight on the task
taan on the eye,"”

Tae reason for light-colored backgrounds in the visual field, and for
low urightness ratios (no sharp contrasts between light and dark areas)
in these backgrounds are probably less appreciated by those in charge of
schooi programs. Two physioclogical processes enter into the perform-
ance of visual-centered activities to make these classroom conditions

ccessary.
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need for lighter room backgrounds (wails, woodwork, furniture,
re ordinarily founc in schonl rooms is related, among
o the azdaptation of the eye to various levels of light. As
the cuantity of light striking the total retina goes down, the body's readi-
ness to perform decreases. Physiological conflicts are set up between
the decrease in readiness to perform and the demands for performance
made by the visual task placed before the chiid. In addition, eificient
visuaily~relzated periormance is interfered with by excessive contrasts
between task and background. For most efiicient vision, the brightness
of the totai background should be kept just beiowthe brightness of the task.

[ o

2 need for low brighiness ratios in the room (the ratios between
the brizhtresses of walls, windows, woodwork, furniture, floors, equip-
) is related primarily to the body balancing and other
d mechanisms. When there is unequal stimulation of the
etinal quadrants, by light (stimulation by brightness con-

e the accepted ratios) an effort is set up reflexly within the
¢ center the body on the brightest area, or to find a body-cen-
teriny that will distribute the brightnesses and shadows uniformly ox
syrameirically over the retina. If the child's attention is required on &
tzsk with a Gififerent centering, (such as books placed on the surfaceofa
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ment, tasic, evc,
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siopal e¢ffort to hoid the body's centering and attenticn on the task. Ener-
ay-wasting stresses are set up, or the child alters his relationship with
the tasx in a manner outside his tolerances for efficiently performing
that visuaily-centered activity. The greater the number of bright and
dark zreas, the greater the number of physical conflicts set up in the
child i: his ohysical and psychological efforts to establish a balance be-
{ween nis enviroament and his work, Stresses thereby become greater,
and they may become damaging sirains. If the child is to perform his
visually-centered school tasks freely and efficiently, without useless ex-
senditure of his limited energies, and without threat of strain, malcon-
Gitioning, or organic damage, then, the light coming into his classroom
must be distributed as uniformly as possible throughout his total sur-
roundings, and it must appear in his total visual field as brightnesses

well inside those ratios his body can tolerate.

"The child at birth is neither complete in size nor in the structure of
each of his bodily systems that will eventually work together in making
him a coordinzted and integrated functioning human machine. The pri-
mary task ol every child is to grow--to increase in dimension and pro-
sortion towards his inherent adult size, and to complete his bodily sys-
tems and structures through which he can zain mastery over himself and
nis surroundings.

EORENT]
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niGrowiny up' is the progress of the organic child towards a physi-
caily mature stote. It is the filling in and compleiion of those sensory,
pony, muscular, and visceral structures which are only ger-
minal or partizily complete at birth, and for which nature needs the years
of infancy, childhood, and adolescence to change these initially simple or
rudimentiary forms to the final complex and efficiently functioning pat-
terns that shoula exist in an adult.”

nervous,

Those who have been studying intensively the way children grow and
develop, as has been repeatedly sa2id inthese lectures, have demonstrated
in 2 number of forms that the fuli development of a child's potentialities
can come only through function. While the initial growth of the body
structures with which he will periorm is instigated and controlled by the
particular patierns inherent in him, the exact form acquired, and the
amount of growih achieved depends upon the usc to which those siructures
are put. However, if these forms and quantities of growth, within their
possibiz limits, are to resuit in an efficiently operating total individual,
who can carry on without risk of damaging stress or strain, then during
the grow:ih of these various bodily structures, the functioning demanded
of ther. musi be appropriate to the growth theyhave achieved at any time,
must rave relationship to the growth patterns, must be consistent with the

i ings of basic behaviors, and must meet the needs and resources of

the chiid as a wnole.

zuse viriually all of the educational tasks of children are either
: irocuced or carried on through critical vision, involving the balancing
ncchanizms described above, two factors in the growth processes maust
se trken intc serious account in planning or arranging the visually-cen-

tered activities of the classroom.

‘The child has just so much energy to expend, depending upon the
nutrients he has taken in. This energy must go towards satisfying his
basic necds in staying alive (respiration, circulation, muscle tone, etc.);
converting his raw ioods into usabie chemical forms (digestion and
storage); proiecting him against infection and other disease threats;
growing, and furnishing the energy for all the activities and adjustments
demanded by his environment. Only a limited amount of his energies is
realiy free for activity. When environrnental demands exceed the energy
free and available for meeting them, the environmental demand is met by
cpriving some other vital need of its energy. Growth suffers first in
riost cases, for "activity takes precedence over growth in the use of nu-
-ienis." Continued stresses induced by poor distributionof light, by bad
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2 and decoration factors not inaccord
od -raciice, or by visual periormance demands inconsistent with

o 4
- basic visuzi periormance patterns, might readily use energy needed for
s ¥ growir, icr body function, for protection against infection, or for over-

AR
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Sodily growth is inherently a balanced bisymmetric process. A
tudy of the gradient growth shows that its geometric centers, at any
iven time, are always at the center of the greatest bodily activity. In
the child who is growing and developing normally, the ceniers of activity
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2 induced by the environment should always be the same as those centers
3 that are izid down bv his innate balanced growth patterns. If the center-

VIRDAK

at
ing of environmentally induced activity is different from the centers for
completing normal growth patteras, there will be a structural conflict
he unbalanced growth taking place around the new center of ac-
up by the environment, and the balanced growth taking place
2. center. Such shifts in growth can produce unbalanced de-
velopments that lead to later operational conilicis, distortions oi sensa-
or performance, or actual body preakdown. In other words, E}l‘f
~i<'s bodw. or bcdily systems, grows along the lines of stress induced
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g ! in iz ov various activities, in order to reduce those stresses. If the
4 lizacing or visual environment sets up centers or lines of body or sys-
' teraic stress that are not normal, and do not fit the alignment of inherent

& ; end normal srowth forms and normal body mechanics, the result is
strucwral warping., As the child continues to grow and function in such
surroundings, the final result is asymmetrical or unbalanced boedy struc-
tures, devizting performances, or physical or psychological lesions and
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Dody stress and bad posture, due to disturbances of the child's body
raechanics by improper or inadequate lighting, or by poor seating equip-
ment, or by paysiologically unsound teaching method in close visually-
cen.ered tasks, could also interfiere with the success of his educational
serfcrmances and his learnings. The place of continued tension in the
produciion of behavior problems is familiar to every educator who has
siudied the mental hygiene of the school child., It is just as possible for
continued bocy stresses and tensions to produce asocial and avoidant be-
haviors, as such behaviors can be produced by persistent tensions set up
tarough psychological or social factors,

Body siress might also interfere with subject matter learnings. For
ple, as was said earlier, a young child, at least in a large measure,
oduces exactly what he senses, and learns exactly what he reproduces.

is merely another way of saying the child learns through activity.
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If an individuzl child is suifering {rom sénsory, motor, or other bodily

defecis, orif Zis environmentis such tnat he is inadequately or improper-

ly stimulzied, or if it restrains him from fully sensing or performing
i i inf:s will be distorted to the degree his sensation or per-

-

n
formance is disiorted by those deiects or limitations.

Finaily, with adaptation having as its basis the alteration of struc-
ture by f{unction, the malfunctioning due to continued stress and faulty
visual and body mechanics would eventually maladapt structure, leading
to continued visual malfunction, if not clinical erganic eye and other re-

lated lesion.

Lighi is something more than a means for aiding the child in the rec-
egnition of words and objects. It is a force in his environment, and an
1mpbrtant on.; a force that can shape or distort functioning and structure
of the totzl child--his eyes, his muscles, his learnings, his well-being--

curr ently, or permanently.

¢ measurements within the realm of physical optics or the
physics of light, such as measurements of intensity correlated with the

ctive eye defects observedin a group of children at some giventime,
tcil littic mozrc than whether there is an apparent relationship. Such evi-
dence of the need for good lighting may not be sufficiently convincing to
those who xnow the complexity of human beings and how manyfactors can
exist beyond control, that could distortthe results of suchan investigation.

4 little more can be gained by relating the dynamic factors of light
discribution, to similar factors of physiological optics found in a given
school situation. The extensive serious work that has been done on the
rciztion of the various aspects of lighting to efficient eye functioning falls

n this ciass.

Studies wiiich are integrations, however, of all the dynamic factors
of visually-centerced activity with the processes of structural completion
of various parts of the child's body; with the limits of organic tolerance,

nd the demands of schooltasks; with the intersystemic relationships and
sircsses of the total organism, and the conflicting or complementing fac-
tors in the environment affecting the child, can go much farther in fur-
nishing that insight into visual problems of the school child which school
men and vision specialists should have for planning the visual-centered
aciividies, and the adequate visual environment that must exist inschools.
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CO-OXDINATED CLASSROOM LECTURES

Lecture 13

VISION AS A DYNAMIC PROCESS
Part One

Vision is proving to be the dominant function in all the actions of the
rganism in relation to its space world, fro.m the simplest to the highest
and most complex. In connection with the three fields enumerated by
Gesell, mentioned earlier, which give substance to Wyisual image,
visual processes enter into localizing the organism in space; adjusting
the organism in efficient relationship with that which it wants or needs to
manipulate; holding the organismin support; identifying significant factors
or symbols inihe surround; synthesizing anduniiying other sensations and
experiences with the immediately visualones to derive meaning; directing
actions; and, establishing needed and satisfying equilibria. From organic
survival to social demands, no one of these visually-related processes
can receive emphasis to the exclusion oi others if the orgamnism is to

function eificiently.

In tae previous papers, siress was placed upon the position equilibria,
both static and dynamic, and frames of reference occupied in the organ-
ism's -elations with its space world. Before leaving the subjects of
eguilibria and frames of rcference, some additional matters should be
included, germane to our purposes here.

as

or outmoded concepts of learning, Two of these are of particular interest
for the moment. The first of these assumed that learning was a process
of passive absorption--a pouring-in process~-with the learner sitting like
an empty receptacle waiting to be filled with facts (socially-defined), his
behavior changing automatically as he was presented with those facts
citner in concrete or symbolic form, Little need be said here in refuta-
tion of this concept. Education has long since demonstrated (in theory, at
least, if not in all the practices of the school) that a child grows, develops,
and learns through action. In fact, all ages learn through doing and ex-
seriencing: (a) concrete actions and experiences before symbolization;
(b) actions in response to symbols, and (c) actions after symbolic ex-
serience. However, preoccupation with capacity to recognize detail
(cspecialiy the detail in certain kinds of symbols), with little interest in
the related action factors, has been a residualof the earlier passive con-
cept of learning in the work of many of those studying or concerned with
visuzl functions.

4 cood deal of thinking on vision Las been influenced by some older

v
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The sccond concept has to do with learned reactions and learning of
motor skills., This concept in the elaborztion presented throughout these
apers is recent. L. has not, zs yet, greatly permeated the thinking of

hose in education, although it is more consistent with neurophysiology ;
than previous assumptions in this field of learning.

3
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Previous concepts of learned reactions and the development of motor
skills have assumed that these reactions and skills are learned through :
repeated use of a specific group of muscles, with unneeded muscles |
dropping out oi thc group with repetition of the action as a result of the
iaw of economy of eifort, until an acceptable action is acquired, or until :
the limit of capacity of the individual is reached. This concept, in ef-
fcct, assumes a physiological dualism in which the sensory mechanisms
set up a percepticn of the task to be done as a model or standard, and
then specific motor equipment is put into action to reproduce that stand-
ard. The learned reaction or motor skill is actually showing itself to be,
not simpiification of operation through training of a specific group of
muscics, but spatial direction. of movement in relation to a frame or
framcs of reference. It is an adaptive pattern in which action is a se-
quence of statistically determined movements directed, (a) in relation to
the axes of the body, {b) in relation to the spatial coordinates of the cr-
ganism's orientation to itself and io its environment, or, (c) in relation
to 2ii .nese, Direction is determined by the organism's translation or
transiosination of the systems of coordinates of its perceptual space
worid inio its experientially determined systcms of coordinates of itself,
Wha. is lcarned is direction and location in relation to a set or sets of
coordinctes and transformation groups, Whether the coordinates used to
determine direction of movement are '"real' or not, depends upon the 5
adcquacy of the organism's experiences,
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Lashiey; ! who suggested a similar concept of learned reaction, said:
The transition fromthe visual perceptual tothe motor level thus appears
to be, primitively, the translation of one system of space coordinates into
another. Direction is dominant in visual memory and the reactionreduces
to a secquence of directed movements. Intervening beiween these is the

ystem which constitutes spatial and postural orientation...

"The visual system is primarily concerned with spatial orientation
and for it the transition from a sensory to a motor pattern can be most

—
L]

<. S. Lasnicy, "The Problem of Cerebrel Organization in Vision,"
Siological Abstracts, Volume VII, Visual Mechanisms, Heinrich
Kiuver, E£d., The Jacques Cattell Press, 1942.




i ainiiat Tk naatd san o s bins Sasadhdbha st 41 i i nia bt andibi L
. LN .
eel, o . ot g

Lecture 13, Pari Cne -3-

adequately conceived as an interplay oi polarized systems or of inter-
weaving dynamic patterns in which the spatial properties of the visual
stimulus are transiated by integration at a series of levels into modifi-
cation of the general pattern of postural organization,"

Fror the above concept of learned reactions it can be readily seen
that the visual processes of major significance in learning and develop-
ment (an¢ in any performance) are those entering into describing™ the
frames of refcrence of the space world and the organism's orientation to
that worid, Of necessity, then, the dominant processes basic to adequate
visual perception are the ""dynamic' ones of those visual mechanisms, the
operations of which, when vnified with similar aspects oif other modali-
ties, would enter into describing direction? and location, in thiee dimen-
sional space, irom and in relation to the organism.

The concomitant visual mechanisms entering into defining or resolv-
ing detzil are the ''static,'" or ''recording' portions of the perceptual
processes. The neural results of the function of these mechanisms,
when unilied with the resultants of similar function of the other modali-
ties, pcovide the bases or limits for the descriptions mentioned in the
precedcing paragraph.

The slace that feeling or feeling tone occupies in laying the founda-
tion Jor indivicual meaning of experience has already been imgplied in an
vier discussionof autonomic activity. All sense data in relation to any
cific surround are integrated, synthesized, or unified in the higher
ccsses as part of their function of deriving the mezning to the individ-
hose aspects of the surround having, or apparently having, signifi-

<
ing the demands of the stimuli of an environment. In effect, these data
are the organism's "'profit or loss' accounts or estimates in relation to

specific siress or action.

Recent neurophysiological studies indicate that cortical function

2. Theseand similar terms are used here in the mathematical, mechan.-
cal, or operational sense only; i.e., ''describe,” To draw the figure
of, outline, delineate; "direction,' The trend of a line or course of
motion, as determined by its parallelism or deviation from parallel-
ism with some line assumed as a standard; ‘''limit,' Thefirst and
iast value of a scries of values; etc.

3. To some extent magnitude might also be described through these
operations, )
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apsarent.y inclules:% (a) collection and stcrage of perceptual and sensori-
motor dato resuiting iromboik externaiand internal stimulation; {b) sum-
mation, integration, synthesis, unification, abstraction, and symboli‘-
zation of :he organism's experiences; and, (c) organization, direction, :

inhibition, reorganization and redirection of total behavior as a result of.
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visceral actions, for it is from these actions that are derived the data
the cortical functions enumerated. Adequacy in these uses must

uscd in
simuiltancously, a number of tests. Do the expressions of function,

meet,
and the processcs involved, preserve and promote the integrity of the
organism throuzh space and time? Do these expressions and processes
apprcaci: an opiimuin for the organism? Are the adjustments made by
the irdividual, and the meanings he derives from experience, in keeping
with wiat is known of reality? And, does all this direct him towards be-
ing a satisfactory, contributing, and satisfied member of the social group?
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The organization, inhibition, or direction of behavior in a cultural
surrourd is successful only insofar as it meets the group’s needs, deals
in the group's symbols, and implies the group's syntheses and abstrac-
ions, In making these demands, the group and its responsible members
must constantly bear in mind that insight into these needs, symbols, and
abstractions, ané¢ the necessity for compliance, is not native to the or-
ganism, nor is insight into reality or into the best forms of the adjust-
menis the organism must make to meet its continued needs. The only
things inherent in the organism are potentialities for acquiring these in-
sizhts. As was said earlier, to produce these insights, there must be
celiberaie provision of developmental experiences for the organism
which at oae and the same time must meet biological needs, physiological
wants, and social dernands.
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Socicty's preoccupation with communication of those experiences
which contribute eiiher to society's promotion or to preservation of the
integrity of its structures--especially when this communication demands
the level of symbolization required in a complex social order--leads to
practice of a partial dichotomy by emphasizing a direct approach to the
apparent nceded higher or cortical functions through the immediately
auxiliary anatomical structures seemingly involved (eyes and ''visual"
centers of the brain), to the exclusion of the necessary skeletal and vis-
cerai functions.

4, This list is not intended to be complete or definitive.
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Sm%.iasis on communication throuzh symbols has led those working
with "sceing' {and also those working with lighting) to be almost wholly
. apartial and very limited function of vision: the mechani-
cal resoivtion of detail with its physiologic and anatomic correlates of
accommodation and acuity, Such a concern devalues unwarrantedly the
related and inseparable visual processes listed .bove., All of these proc-
esses are significant concomitant and associated factors in Gesell's three
basic ficids {skeletal, visceral, and cortical), in which the child (and the
zdult as well) Yseeks," "holds," '"discriminates, " ''deiines," "unifies, "
and "interprets' the "visual image,' Without these processes accommo-
dation and acuity, in relation to the performance of a specific, sustained,
visually-centcred task, could not exist,

0O
o]
v
0O
o
&)
3
(8
&
-
ot
>

Primary concern with accommodation, acuity, and efficient resolu-
tion of the details of symbols, has led to the erroneous interpretation of
"visual irnage" as the optical distribution of the emnergy of stimulation
over iic ceniral area of the retina.? In turn, this interpretation has led
workers in lighting and vision into a number of faulty assumptions as
bases for their research and practice. Among these faulty assumpiions
are the six which follow:

(1) There is a one~io-one relationship between the optical distribu-

tion of tne energy of stimulation on the central retinzl paich and
.2e performance elicited: The efficiency of this distribution, it
rmust be admitied, is one of the many determinants of the per-
formance at some time, either in the developmental sequence of
the concept involved, or in the immediate sequence or group of
functions that make for the performance. Its place in these,
Lowever, is limited and transitory., Performance is the adjust-
ment of the total organism to all the factors in the surround in
terms oi pastexperience, concepts established, concepts emerg-
ing from the immediate experience, current needs of the organ-
ism, and, the current distribution of forces. Evidence is ac-
cumulating which indicates that a forcing of the details of the
cormnmunicative symbol, either through lighting or other means,
can interfere with the other functions related to performance,
or, it can direct the processes of theorganism towards respond-
ing to the physical details of the symbol and not to the concept

for which it stands,

-

5. &£ven this optical distribution is too often erroneously defined, when
it is thought of, in terms of the findings of bench optics.
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t0 attention to the function-

{2, Cerncern with "vision'" can be limite
ing ci the sensorymechznismoi sight {or part of that mechanism)
zione. to the exclusion oi associated processes; and,

{3, Visuzl nroblems are a2ll products of defects in the anatomical ef-
Jiciencv of the eys, the extraocular musculature, the ocular ad-

nexa, or the aiferent nevral pathways of sight, and theassociated
assumption that, visual structures are non-adaptive.

The Mechanisms of vision, like other mechanisms having to do with
r o
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nism, the complete system of recepiors, aiferent conductors, ad-
eficrent conductors, and effector apparatus (and supporiing
truciure, and resated structure and -’unction) must all be taken into ac-
count in evaluating the structure or eificiency of any mechanism. This
scnsorimotor relationship is recognized to a limited degree when the ei-
i.ciency of the extraocular musculature is considered with the efficiency
of the cye itseif. The reflex movement of fixation, nowever, is not the
only action puiterns related to visual stimulation.~ Head and body pos-
turing movements, 7 and actions involved in performing the purposeful
task are 2li sar{ of the sensorimotor organization of vision,

ithz sromotion of rapport between the organism and its environment, is

structur.d to gather, record, preserve, organize, unify, transmit, and
usc irn orration. While z large part of the function oi the visual mechan-
E isms are ::ela‘.cd to the organization and communication of information,
E usc of the infiormetion is also a part of that iunction. In spite of the
i Giversi.y of expression of a function which is possible in the human or-
3
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The visual mechanism, being largely a communicative mechanism
ur dominant one), does give us concern with the accuracy of the

M
by
0

6. Refiex movemenis of fixation primarily function to center the organ-
n on the distribution patiern of light. They can also be directied to
L.nct;on to center the organism on a socially-compulsive task, many
imes to tue detriment of the organism when both functionings are re-

uired by the surround because light-centering and task-centering
-6'4'
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7. For example, Duke~Elder says: '"Just as the labyrinth dominates the
proprioceptive system, so the eyes tend to dominate the labyrinth...
there is an intimate association between movements of the eyes and
changes of posture, and a close functional reflex correlation exists
between the cxtraocular muscles and the labyrintas which record the
movements of the head in space, and the muscles of the neck whicl:
reoister rmovements of the head with respect to the trunk," Sir W.
Dieke-Elder, Texzt-Book of Ophthalmology, Vol. 1, p. 624.

Y




Lectere 13, Pori One -7-

niormation it communitates for use. However, we cannot be preoccu-
pied wila ke asparatus for recelving this information, nor the apparaius

re eptors, because, to borrow the terminology of the
cornmunicaiions engineer, neglect of the other visual factors can lead to
"noi::-z.“ Wicner® iclis us that the information carred by a [recise
messxzZe in the absence o noise’ is infinite. In the presence of nnise,
this amocunt of information is finite, and it approacnes zero very rapidly

as the noise increases in intensity. ™

Iy

The anatomical efficiency of the seasory structures does make for a
portion oi the c;’imeng_y of fuaction oi the visual mechanisms. However,
in daptive organism, each part of a sensorimotfor system is a func-

<<
tion 5f every other part, anc the functioning and structural status of any
part is affecied by 2nd adapting to the functioning and structural statusoi
every curer part. In addition, the funciioning or structural status of the
pariz oi any system are affected by the functzomnnr or structural status

I7 an adajgtive sequence through time and repeated siress (as distin-
guished from immediate adjustment to a2 situation) was to be loosely in-
diczted, it would probably take somewhat the following order. First
would come change of function due to change in neural organizaticn or
.fiiciency ({rom a. immediate total needs of organism, to b. conditionirg,
to c. learning); then would come biochemical change, followed or ac-
companied by change of structure in musculature; next, thetissues acted
uporn; axnd, finally, supporting structure. Duke-Elder ¥ comments on one
visual aspect of this in a comstructive, but limited way when he says,

IThe process by -which the facuity of binocular perception is acquired,
1ke that of ail other habits, is a facilitation of the reflex paths, such as
s exemplified in the conditioned reflexes of Pavlov. 1t is thus built upon

Ao

an already existing basis by education, a circumstance which accounts for

Gid

3. Norbert Wiener, Cybernetics, John Wiley and Sons, New York, 1948.

9. "“Noise, in this sense, can be defined as random agitation of 2 con-
actor which limits, "blurs,' or, in any manner interferes with the
mpulses the conductor should be traasmitting--'static.” In this con-
ection, "rnoise" could be represented by incompatibility of the visual
ensations of a factor in the surround with sensations of that same
Zzcior through other modalities; conflicting use of common pathways
or musculature in satisfying both visual and other need; propriocep-
tive or feedback impulses from adjustive actiocns other thanvisual to
motor equipment being used in visual processes, etc.
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10, op. cit,, pp. 1055-56
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the varying degrees to which fusion...may be developed in different in-
dividuzis.' Conditioning, it should also be remembered, is not neces-
sarily construciive, It is adaptation to ihe factors of the immediate sur-
round or task, hence, the functioning it produces could be adverse in
other surrounds or tasks. In addition, what is liitle recognized is that
the bicicgical principle tnat "structiure alters function" also has its con-
yerse which is equzlly true, "function alters structure." Julian Huxley
stressed the irmportance oi the latier when he said:

"yiost biologists do not seem to realize the extent to which functional
modificationoccurs in the normal veriebrate body. it appears to be true,
not only that the size of every muscle in the bedy depends upon function,
bui the size, directions and structure of every tendon and bone; the de-
tailed configurztion of the blood-system depends largely, or perhaps
wholly, on hydrodynamic considerations; the size of every gland is regu-
lat=d by its function; and even the nervous system does not escape. It is
only in earliest development that structare precedes function; later,
structurec is the resauliant of fanction.”

Finally, the eye, like ail other structures of the body, does not
reach capacity for optimum function merely by structural completion
through growth. Growth alone leads structures to capacities for mini-

mum J.unCti ci only, because the only demands of structural completion

are generalized be ehaviors, not specific ones. Optimum function comes

oniy tkrough constructive use, whether that function is '*visual acuity" or
11

urposeiul direction of movement.
!

(4<j Accommodation takes precedence in the sequential functioning
cf the mechanisms of the eye, setting into automatic action the

ema i.mo mechanisms.

Ly}

While each of the mechanisms of "seeing" is largely the function of
the oihers, there is growing evidence that accommodation takes preced-
ence only in miomentary visual tasks, and then primarily when the human
organism's need for equilibria are being satisfied through activities ini-
tiated other than by immediate visual stimuli. Such precedence of ac-
commodation would apply in cursory visual inspections, 'shopping
many visual 'testing" situations, some pursuit movements, and the like.

11. Among cticrs, Marshall and Talbot imply this in their discussiono?
"dynamic acuity' in connection with their paper, "Recent Evidence
of Neural Mechanisms in Vision Leadingto a General Theoryof Scn-
sory Acuiiy," Biological Symposis, Vol. VII, Visional Mechanisms;,
Jacques Cattell Press, 1942.
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However, when a close visually-centered task is sustained, such as

: in dreaiting and accounting rooms, etc., the first func-

are opticokinetic and bedy-balancing, localization and

centeri -g on tiae task. Accommodation follows these, not as a function

oi the task, but as a feedback function of f establishing the eye

and bocy balances needed to centier on the task, and establishing the nec-

essary irames of reierence for direction of performance., In fact, these

centering and balancing functions woulé seem to have their sensoryorigin,
not even in central areas of the retina, but in the periphery.

task can be deiinedas atwo-dimensional task. or work-

_—
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ing oa a plane.

The very existence of a three-dimensional organisminthree-dimen-
sional space, oraa,hzma 1ts actions in terms ofi direction of movement

sumption., The organism operates around a plane--not on it. The defi-
nition of "plane'" tasks, such as reading, writing, etc., without land-
marks of reference such as placement in the individuai's space world,
te:-:t;;:c:, and the like, and without provision for full freedom of perform-
ance in relatiocn to the visual and all other stimuli, can be nothing but de-
structive to the ends sought in the visually-centered task.

unction, or the function of a single part, is maintained
ant throughout the total process; aad, visual functionis
identical throughout all aspects of the space, time, and experi-
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ence related to the task,

fLs has been said, the definition and resolution of detail are the
"'static" portions of the perceptual processes., As such the mechanisms
concerned with these aspects of operation are confined to defining limits
and coasequently do not or cannot continue in a constant state throughout
the tota: performance. Throughout performance accommodation would
be expected to change, within certain tolerances, as the symbols and
concepis belng dealt with redintegrated the various significant frames of
reserence from which they were derived, or organized the varicus frames

of reierence into which the individual projected himself in imagination,

Th
tne 3oints raised; these will be developed later. Nor has it been intended
to disparage tie place thataccommodation and acuity occupy in the visual
higher and lower functlons in tne performance of that widely adaptiveor-
ganism, man, as he organizes his space world in terms of reality, and
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iearly defizes his place in that world. o single out for attention a
nglic portion of the complex oi processes that make up those functions,

singic
o
or, to oversimpliiy in provision and planning for man's visual experi-

eances that icad him to an adequate deiinition of his space world is to do
nething, in the long run, but make him a danger to himself, and a detri-
mernt to society,
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Lecture 15

VISION AND LIGHTING!

Part One

In a srevicus leciure, our discussion pointedout that society's major
concern with Yhigher" functions in man tends to lead those planning the
tasks, develoomental experiences, and artificial surround of both children
and adu.ts to oversimplify, in their thinking, the progzasses invelved in
human function in relation to those tasks and surrounds--the very proc-
esses which give validity to society's required actions. This oversim-
plification in thinking and planning takes place to the potential detriment
of both the organism and the socially-efficient performance of its tasks.
This is particularly true in planning lighting for vision,

in the December, 1941, issue of Illuminating Engineering were two
papers that summarize some of the principles of lighting expressed by
illuminating engineers. One of these papers was 'Comfiortable Lighting"
by Ward Harrison and Matthew Luckiesh, and the other was "The Anato-

my of Visual Eificiency" by H. L. Logan.

Very roughly stated, Logan's paper is partly concerned with elimi-

nating, as direct responsibilities of the lighting engineer, considerations

f ocular discomfort and ocular fatigue, and restating the engineer's
funciion as that of providing conditions favorable to efficient vision.

He relegates to the province of the physician what he labels as "non-
opticzl causes of discomfort under lighting conditions, " and lists as some
of these causes--headaches, (stating that there is no medical proof that

r

ordinary lighting conditions cause headaches); generzal fatigue; general

weakness from, among other things, vitamin deficiencies; certaindietary
factors, principaily the photosensitizers; anoxia; muscular and articular
defects inducing fatigue; color; and, uncorrected, or improperly cor-
rected eyes.

1. Adapied in part from a paper, "Lighting and the Eye," presented by
tae writer at the Second War Lighting Conference, Southwest Region,
Illuminating Engineering Society, Dallas, Texas, April 25, 1944, and

slished in Illuminating Engineering, Vol, XXXIX, No. 8, September,
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inzan goes on to statc that some '"peripheral glare“2 is necessary
for opiimum visual acuity, and demonsirates the need for illuminating
the totzl iield of vision for eifficient seeing, doing it according to certain
laws which he derived statictically for the disiribution of light throughout

that field.

Harrison and Luckiesh, in their paper on "Comfortable Lighting,"
state effectively certain objectives of the illuminating engineer. Theysay
his function isto obtain: (1) Maximum visibilityof the objects to be seen,
or of the visual tasks tobe performed; and, (2} Maximum comfort3 of the
observer at all times, and more broadly, maximum ease oi seeing when

critical seeing is being done.

After commenting on direct and specular glare in nature, they go on
to say--"one conclusion which we may properly reach from studies of
naturz? and apparent comfortable lighting outdoors is that wefind lighting
pleasani and comfortable when there are more footcandles on the seeing
task than there are incident to the eyes.' They also state that, vartificial
iighting for comfort cannot be achieved if brightness contrasts are too
crezt either due to the character of thelighting system or toan inordinate
raange ci reilection factors.”

No one czn quarrel with the functions of the illuminating engineer, or
tae principles of illumination set forth in either of these papers--as far
they go. Some questions do come to mind, however, if the lighting
aineer’s task islimitedonly to providing conditions for efficient vision,
and he means by vision, only the eye task of critical resolution of detail.

Z. "Glare" is not a proper term in this connection. This conclusion,
with the supporting data, is an unconscious recognition of the fact
that oculomotor and optico-kinetic functions are principally set into
action by peripheral stimulation, and, in a sustained task, accommo-
dation is largely a function of these centering and balancing actions--
{i. e., "Accommodation is a function of convergence') and is not inde~

pendently initiated.

3. "Comfort" is not an adequate criterion of efficiency or well-being. A
feeling of "comfort'" can be induced through transitory states of opti-
rmum efficiency in performing the task; through partial or complete
inhibitions of task performance; and, through adaptations which con-
form structure to the stress-producingfactors of a specific situation.
Euphoric states can also be induced by suggestion, by motivation
factors, and by pathological processes.
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I am concerned about tomorrow's efficient seeing, and the physio-
ad-resuits of optically induced serformance if the illuminating en-
tops with just these broad generzlizations in planning for future

lightin i am concerned, not because oi any error inherent in these

generalizations, but because oi certain implications in the ways they
have been cerived, and, as a conseguence, the interpretations illumi-
nating ¢ 1gineers seem to place upon them. I do not think these bases
for the aerivations and the interpretations go iar enough, by any means.

a
o
gince

o

liz

).ll ‘

Most oi the data and interpretations currently made seem to rest
npon at least four things:

{l) Observations and physical measurements made of ''seeing' in
terrns oi outdoor conditions, or tasks.

{2) Eiforts made toreproduce the characteristics of daylightindoors,

—
[§V]
e

Statistically determined criteria based upon too limited areas
of measurement of the total organic iunctioning involved in re-
lation to quantities and qualities of light, and various distribu-
tions of those over the fields of vision, i, e.~-momentary acui-
ties rather than sustained acuities; accommodations for a single
distance under a given light, rather thanall the accommodations
that will be required under that light; the sequence of accommo-
dation--convergence relationship in the task to be periformed;

nly the physical, or physiologic optics in a situation, rather
than those plus the related biophysics and biochemistry; imme-
diate observable overt performances, rather than these and all
the covert activities plus the firal biologic end-result, etc.

4} Delimitation of data to onlythatrelated to ""seeing" as resolution
oi detail, and immediate visual-ceniecred performance efficiencies
judged by socially determined criteria, rather than a study of
iighting in relation to the total physiologic economy of human
beings related to ocular stimulated activity.

-~

(5) Etc,

First of all, I seriously question whether conclusions drawn from
ouicoor seeisl conditions are wholly valid for setting up standards for
indoor visual tasks, and I am inclined to believe there is enough physio-
lozical evidence to indicate that not only the physiological optics, but the
total physiology in the seeing task defines the standards for its illumina.-
tion.

Second, I would like toraise the question as to whether reproduction




eba

indcor vision might not, in many instances,be detrimental.

Trird, I cuestion whether statistical criteria, derived only from ob-
servations of immediate overt behavior, or from the clinical physiology
of the eye a2lone, such as formuias for the "improvement of reading
speed and comprehension, ' Y'rate of involuntaryblinking" criteria, curves
of ""the relation of acuity to light intensity, " and the like, are wholly ade-~
quate for determining total ease of ''seeing, 1 or the effectiveness oi the

total visually related performance.

Many workers in the field of lighting and seeing like to philosophize
about the miliions of years of the evolution of the eye in outdoor seeing
tasks with the consequent perfect adaptation of the eye to cutdoor light,
and the need to approach outdoor standards in providing lighting for all
seeing situations. Let's philosophize with them a bit, for philosophizing
is a2 legitimate tool of research, providing it is logically done.

With no intention of being teleological, let me ask a question: What
was ihe biological purpose in the eye evolving to fit outdoor conditions?

Like all sense organs, the eyes are specizlized structures of the
body--the "trigger" portions of special systems--developed; (a) to keep~
the body organized and ready to react to, (b) and then in rapport with,
and adjusting for, environmental factors that threaten, or give promise
of promoting the survival of the total organism. This includes the or-
canism's adjustments to forces in nature, such as gravity; its adjust-
ments to changes in its relationships with those forces, such as its move-
ment through space; its identification of factors in its total environment
as threats, or promises concerning its well-being, such as visual reso-
lution and perception of objects of situations; its performances inrelation
tc those factors, such as grasping or withdrawing; and, its readiness or
preparedness to do all these things efficiently, such as muscle tonus, the
i reaciness' position of movahle sense organs in relation to the area of
possible sources of threats or advantages, etc.

With these and similar functions in mind, it does not take any pro-
found research in neurology, or physiology to establish that there are,
or expediting all these functions, actual bodily mechanisms to provide
hysical conneciions between each type of sense organ and the appro-
sriate motor organs needed for reacting to those environmental forces
znd factors to which that type of sense organ is sensitized. Witness the
various connections of the VIIIth nerve system which relate the retina,
the extraocular muscles of eye, the balancing sense organs of the laby-
rinth of the ear, and the muscles of the neck and trunk, so that the body

ry
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-

can adjust iis balznce, (2) to gravity, {b) to gravity and the mechanics of
its activities in space; and, (c) to gravity, activity in space, and its best
spatial orieniction for full and adequate sensory identification.

The social function of seeing for identification only (such as the ac-
quisi.ion of knowledge through reading) is just a cultural use of butone cif
the total pattern of activities, or processes, aroused when the eye is
stimuizted by light. We are prone, because of our cultural point of view,
to think of this process as being independent of all the other processes
set into action by the eye, but, when light stimulates the eye, all of these
processes g¢ on, in spiie of our culiural emphasis on the use of only one
of them,

What were the forces acting on primitive man that determined his
eye-related adaptations in order to survive? He was a bilaterally devel-
oped organism capable of moving freely through outdoor space, so his
line of -ight evolved forward and downward to oxrient him to his surround-
ngs, and bring his body into balance with forward movement and with
gravity. It was necessary for him to be on the alert for threats, and for
promises of food and shelter, so, within the limits of adjacent boady
siructures, his eyes evoived so that he was on the alert peripherally for
movement and form while his eyes were in ""readiness' for needed change
2t a point where he could most economically resolve the widest possible

-~

orward fieid, (Cur 6 meter point used for acuity measurements.)

Ml

bty

Dromoting high recognition values through arbitrary increases of
lighting values may, because of all the physiologic functions related
to light, also promote high readiness values for the fundamental
evolved biologic patterns of performing. These are primarily spatial
adjustments of relationships to all the environment which surrounds
the subject in order to satisfy his aroused organic needs.

W
[ ]

Nierely raising intensities without reference to light qualities, then,
in order to enhance recognition for someone working at a confining
task where thatconfinement could defeat the satisfactionof the biologic
nieed for spatial adjustments that had been simultaneously aroused,
could result only in ultimate fatigue, or physiolegical and psychologi-
cal co.flict. This could be true even if statistics showed that produc-
tion efficiency in a socially defined task went up with the heightening

of recognition values.

5. This point should be thought of, not as a rest point, but as a point of
equilibrium of ''readiness" between visual actions defining spatial
factors '"towards" the individual and those defining such factors

"away" {rom the individual.
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While in readiness on this point, it was necessary for his eyes to ecvolve
so ih-¢ minimal stimulation in the peripheral areas kept him organized
irnmedizie action towards any factor coming inio those areas that
ed him, or could satisfy his needs. Because complete resolution
sacntification involved satisfying optical laws through a binocular
struciure, evolution necessitated the establishment of motor mechanisms
mediated by light and vision to put the eyes, head, and :rumnk into spatial
relziionships with environmental factors for adequate resolution with a
minimum disturbance of other bocily needs and equilibria. Because the
eyes were evolving as light-sensitized sense organs, light energy was
seeded fo set into action zil these mechanisms, and the available light
as ou:door light with its high energy values principally in area of blue-
s, greens, and yellow-greens, and the reflected light from a chloro-
i1 dorninated environ with its predominant colors around green. It

ms only naturai, then, that the evolution and adaptation of the eye for
he survival functions set forthabove should be interms of these spectral-
nergy qualities of light inciting, or mediating, at least the readiness for
nosc funciions, as an examination of the data on peripheral retinal sen-
itivizy, the possible area and thresholds oi the retina stimulating the
posturing mechanisms of the eye and the body for sight, and the like, ap-

arently indicates they are.

Py
@)
H

::J..
L5
(v
™M
[of
€
3]

et
H

ETRTRL PIFSIIL g RSt

&
e
o
3

1

A B I C}e
o M
(v 2

bow?
Yoot

™
1]

>
3
“
@
g
3
!
“
3
.
-
2
<
-~
3
e
b
?
A
A

o
-

o>

0

g

Cutdocr aczptation then, seems tobe for a man moving through space
without culzural restraint, confined to no close sustained visually-centered
activity, with only relative momeniazry adjustments of resolution away
from ihe "readiness' positions of the eyes, and the primary readiness
for aii this probably sustained by the principal spectral-energy charac-
teristics of outdoor light.

The answer to our philosophers is "Yes, man's sight has adapted

through years of evolution to outdoor light, but in terms of outdoor seeing

tasks."

6. For which, see some of the implications in the data presented in
various papers in Biological Symposia, Volume VII, "Visual Mechan-
isms, " Heinrich Kluver, Ed., Cattell Press, 1942; various studies
in electroencephalography; various studies of absorption spectra of
certain essential nutrients, etc,

7. It might be pointed out here that these tasks were performed without
the sustained restraints of tiae mechanical, or cultural surroundings
of a job. So, Early Man's freedom to move and adjust, and this for-
ward and downward line of sightalsq evolved some protective postures
and structures for his eye to prevent its damage from any deleterious
quaiities in his only light source, aslong as he was free from civiliza-
ticn's restraints of sustained close tasks and from fixtures and light-

EI{ILC ing which defeat these protective posturing adjustments.
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The problem of lighting a modern indoor envircnment is not merely
a problemn of kow its meke seeing per se more comiortable, or more
speedy, ©r more accurate--that is at best only 2 minor part of the job.
Organisnts, including man, do nof sece io sec-~ihey see to act, and the
problem of goodé lighting is linked with the eificient periormance of every
visually stimnlated act just as closely as the sense organs of sight are
physically, or chemically linked to the posturing and motor organs of
spatial orientation, manual manipulation, and body tonus and baiance.
The real problem of lighting is the problem of fitting light of various
kinds into man's civilized environments in such a way that he can per-
form his culture-made tasks in not only a sociaily satisfactory way, but,
more imsortant, in abiologiczally efficient manner inkeeping with the way
all his lighi-related structures have evolved. It is not a question alone
f, "Is this light adequate to resolve?', but, 'iIs this light an adequate
stimuius for all the body mechanics and chemistry entering into this
iven task?", and, "Can the subject fully resolve, with a minimum of
ffort, the object to be seen at a point where he can manipulate it in a
manncr in keepmn with good physiology, while satisfying all his orgaric
needs afiected by light?"

1 am doubdtiul as to whether these questions can be fully answered
through reprocucing light having all of the characteristics of daylight
vii the necessarily concomitant incitation of ail the bodily organizations

-~

for doing the outdoor tasks for which man evolved.

"lhe physiological functions of light in any seeing task can be sum-
marized much in the following order: (1) The organization of the body for
readiness to adjust, or to perform in terms of objects, or situations in
the toial visual field which are related to the body's economy; (2) Aiding
tie mainienance of the spatial orientation of the body and its balance with
the immediate forces in its environment; (3) Adjustment of eye, head,
and total posiure of the body to promote efficient resolution and efficient
reaction towards objects in the field related to the body's economy;
(4) Final and efficient resolution of the visual image; and, (5) Incitation
of the visually determined responses the body's econemy requires toward
the image resclved and perceived,

Lighting is not a problem of bringing the outdoors, indoors, unless
the task indoors is similar to the one cutdoors=--i. is a problem of fitting
various qualities of light to the adaptations of the eye and body to promote
effectively, and efficiently, the indoor task.

The illuminating engineer, logically, has spent the earlier years of
the development of his profession mastering the physical data concerning
his tool, light, anu acquiring the basic skills needed for its manipulation,
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Now, ne must deiermine more zceguzately the human limits of the applica-
tool can be put, in order to use it successfuily in pre-

tions {o waich his
moting society's advancement,
The phyciologic functions of light can be met only through studying

the toial physiologic economy involved withinthe limits of the structures
man nas evoived, and then relating the iindings to any task he may
be reguired to perform that starts with visual stimulation. With this

oS d

AN

o
wililie promoting the doer’s physiologic economy, and preserving the in-
tegrity of his siructures,

PN X T R Kot b
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o promote efficient vision, the illuminating engineer must be con-
cerned wiw more than quantities of iight and distribution of these quanti-
tles: (1) He must be concerned with qualjties for given tasks based on
soundc visual physiology for that fask, (2) He must know the total physio-
lozical eiizct of the ligat media with which he is working; and, (3) He
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f.e must be, not a mathematical manipulator of the physical media
for producing light, but 2 human engineer in the field of visually-centered /'

activicy,
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X *¥iSION, GROV ANXND DEVELOPMENT"
: Darell Boyd Harmon

e

e oi the processes of growth, development,
: g in the human organism 1is yet
¢ tco limitzd to bring any discussion of even one of these processes
to = closely knit, well-defined conclusion. What we knewabout
e processes 2xists largely 2s isolated organizations of au-
thenticzied specialized data, connected together for the practice
: T Various "e'tds by large amounts of interpolated or extrap-
3 oleted specialization so as to give us some semblance of a work-

J

or these ressons this concluding chapier of the first part of our

dizcus.ions o YVizion, CGrowth, and Development! is nct pre-
: seated &5 a iully organized paper. It is presented, rather, as a

ior Further Study' so that the reader can ex-
3 pand or modify it by his own thinking or by any additional data
£ thzt may come into his possession.
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3 Human Beings As Organisms

€1.1. The human being is aliving thing, a rnammalianorganism, shar-~
ing the essential characteristics of all organisms.

91.1.1, The human orgaanism, like a1l organisms, is dynamic; that is, it
goes into action for certainpurposes as a result of inner physio-
logic processes,

1.1.1.1 Characteristic of all organisms are the processes of assimilat-
ing mate rials from the environment, transforming the energy of
these materials, and using this energy for growth, reproduction,

- Page 1




balances with the various forces and restraints
aud external environments, (the basic proio-
f irritability, metabolism, and reproduction],

S £11 human beings meve through the same general patiern of se-
Guential structuring in the growth process.
1.1.2.1. Within d:—,te rminable limits, every individual has his own unique

e wnole process is mediated by inner biochemical controls,
ut quzlity of the structures produced is markedly influenced by
nviroumental forces,

m Cr‘ =]

L T1,1.3, <=8 the ingividual progresses through the patterns of growik, he
‘iads himself possessed of new physical resources determining
his generalized behaviors in relation to the forces and restraints
w. his surround, and he is cornfronted by new demands from his
uiture and from hLis environment which expand as a2 result of
:i$ new behaviors,
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1,1.3,1, The human organism and its g:neralized behaviors are shaped
r specifiically developed by tne processes of interacting with
the physical and cultural surroundings in which the individual

grows up.
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Development. .. is the adaptations that the organism makes to .
( specific requirements of its environment while growth is taking

place. In these adaptations tne generalized systemic forms laid

downby the innate patierns of growth are modified, or converted

into specific forms and patterns determined by environmental re-
quirements. " (Paper Two™)
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Organic Function and Adaptation

§2.1, The function of dynamic energy systems (living organisms) is to
promote their own integrity--to survive,

*,- "Paper Two', etc., refers to papers in the Series, "Vision,
Growth, and Development®,

Page 2




J2.1.

2.

2.1.2.1.

xd survival are promoted inhigher organisms,
n specialized parts and systems, through a
ting system permitting various organizations

suca &s man, throug
compiecxinterconnec
o:i parts znd systems, and through modification of structure.

promoted by living forms through adjusting internal
pofs] alf rces to hoid those forces in dynamic equilibrium,
through modifying their structures from time to timre, with-
in the lirnits of iamternal eguilibria, to better resist or rsduce
CE S 5TroGu % s 1€ 2 v np +O ¥
sireésses proauced inthemby specific environments." {Paper One])

S of parts or systemns within the whole organism is
solely to make more efficient the three primary protoplasmic
b h promote the organism's integrity and survival.

Specialized parts do not function independently. They function
witain the funciioning of the whole. Their functioning, while de-
iinable in part, is inseparable fromthe functioning of the system
of which they are a unit and from the functioning of the total or-
Zomism,

“odification of struciure through functionis the major portion of
ne processes of adjusitment or adaptation of higher organisms

dz‘ze’r potential, generalized behaviors to the requirements of
soecific environments.

f‘i

'3

)

“*Superiority of organic form is apparently the product of...ca-
«city iormodification oi various structures, as a result of func-
t‘on witain the limits of internal equilibria, so as to make func=-

tion in relation to specific environmenis increasingiy efficient,
(Paper One)

The full discriminatory power of the various sense organs, the
development of the full potentialitics of muscle, the efficient con=
tours of supporting structures, all result from use or function in
a wide variety of specific and appropriate tasks,

""The child’s body or bodily systems grows along the lines of
siress induced in it by various activities, in order to reduce
those stresses.!" (Paper Three)

Modifiability of structure through funciion, in effect, records
the results of the uses made by the organism of its structures
invarious combinations and actions, and the effect on the crgan-
ism's totzl economy of these usesin various specific situations.

)
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2.1.3.3.1.

2,1.4.2.1.

2.1.4.3.1.

2.1.4.4,

"The extent of man's nervous system zad his capacity for mndifi-
o rough funciion gives man the capacity to

Orzanic ecaptation and modification of siructure through function
{vith resulting alieration of function) is to the immediate sur-
round, <nd it tends to be promiscuous from the social point of

VieWw,

The purpose of orgapnic function is to satisfy immediate organic
need deiermined by one or more oi the basic protoplasmic be-

Laviors.

)

Unusuzlor excessive demands on functionby the immediate sur-
round can so alter structure that resulting altered function can
be inappropriate or inefficient in subsequent situations.

#{ the forces impinging on the organism are too great for the
orzanism's capacities; or, if the organism is restrained from
zciing toward them; or, if the environmental forces are distrib-
uted in patterns inconsistent with the organism's basic patterns
of behavior for responding to such forces;or, if the organism is
act in sroper condition to meet ordinary forces...the organism
is narmed.' {(Paper Three)

Meaning follows function in the human organism, and that mean-
ing directs subsequent behavior in a social direction only when

P2

function has satisfied organic need in sociallyacceptable behavior.

The direction of meaning toward social ends requires group Con-
trolof total situations so the function arousedby all the forces in
the total situation canbe directed into socialiy desirable behaviors
which satisfy all the organic needs to which those functions are
related.

Unless the forces in the physical surround, the cultural demand
of the learning situation, and organic function can all be recon-
ciled so that the child has freedom toperform his social tasks of
development ina manner that will satisfy the biologicneeds those
12sks aud their surroundings arouse, unbalanced modification of
. ructures and of development can be produced, leading tolater
operational counflicts, distortions of sensation and performance,
socially inefficient behaviors, or actual bodily breakdown,
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Educational Implications

ough activity.,

wn
w
[}
[
]
Q
-
o
o)
b “
IS
rat
«
v}
2]
v
J‘
+

PR s Ty R VP T LT LT S T T P e vy

4.3 is the basic concept in ail modern curricula.

93.1.2. Jocay's educational programs largely interpret this concept :
iarcugh reading, writing, drawiang, construction activities, or ]
the periormance of other tasks involving close visually-centered .
aczivities 3
§3.2. A.'i". ctivity, implicit or overt, educationally purposeful or ex- ’

rzneous, irom the organism's point of view is adaptive or learn-
ng aciivity,

tiocns oriorces whichhave set him into action, and thereby molded '
r iimited his growth and development and the use he can make i
of his resources.

£3.3. The child is set into action not only by the purposeful stimuli of
curricuium but also by all the socialand pahvsical forces and re-
struzints existing in the classroom.

93.3.1. Thaedistribution of light, zs wellas the task illuminated; the con-
roi of sound, in addition to the thing said; the design or form of
e uzpment ior efiicient and constructive body mechanics, as well
as provision of support for a task; all enter into initiating the
iotal actious of the child in school.

$3.3.2. Physicalfactors and fiorces canbe either constructive or adverse
in promoting growth and development.

3. 4. The childadapts paysically ina manner much similar tohis meth-
od of psychological adjustment: '"The child grows along a line of
stress to reduce the stress. !

3.4.1, Irnate growth patterns provide for development of a bilaterally
balanced organism functioning around definable centers of refer-
ence,

3.4.1.1. Principal centers of reference are the lines of intersection of

the medialand lateral planes of the head and trunk, and the lines
of intersection of certain horizontal planes withthese medialand
lateral planes, (1)
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c reflexes, functioning in relation to these
o reference, provide balancing mechanisms for organ-

isms ageiast various environmentaliorces, and against the forces
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€3.4.3. Vigially elicited reflexes, both innaie and conditioned, dominate
r inhibit all other balancing mechanisms. {(3)
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§3. 5. Stccessful learning through sustained close visually-centered
zciivities is attzined in action patterns at limits safely within,
wut constantly

-

approaching, the maximum tolerances of the child
for tne bedily stresses these activities induce,

93.5.1. Even a limitedamount of additional stimulation from poorly con-
i-olled vhysiczl faciors or forces, continuing through a siguifi-
cent time carries the childbeyondhis tolerances forbody or sys-
iemnic stresses and leads to handicapping and warping strains.

Vision and Seeing

§4.1. "Seeing®, organically, is the detection of differences in the way
ligi. is distributed over the various parts of the environmental
field encompassed by the eyes.

S4.1.1. Seeing is essentially the organic function of brightness differ-
ences and brightness contrasts. (4) .

94.1.2, it is the sensory portion of a total behavior pattern or patterns
related to or elicited by differences in light distribution.

$4.1.3. From the view point of educationalplanning seeing is only of sig-
nificance in terms of:

4,1.3.1. The minimum and optimum brightness differences and contrast

values whick are necessary, at various developmental levels of
the child, for the detection of light distribution patterns that are
culturally and personally meaningful. '
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e minimum cguantities andihe quzlities of light which areneed-~
e -0 Tmcintain, economically, those meaningiul patterns ofbright-

e ..0 Addosbmada

-=55 dii‘erences andé contrasts; and,

T-e pathologies and functional deviations which might exist in
individual children that would interfere with the educationalily
etection of those meaningful patterns, together with
the earliest possible deteciion of such children, the direction of
m toward satisfactory correction of their difficulties, and the
zGjustment of brightness diffierences and coatrasts to meet the
needs of those children with difficuliies that have not beenor can

not be corrected,
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nVision", from the view point of learning, is the adjustive or
adaptive actions aroused by a paitern of light distribution. It is
the totalbehavior of the organism elicitedby a pattern of bright-
ness difiercences or contrasts,

"The child does not see to see, he sees to act. (Paper Three)

]
[
v
oW

mecninegs attributed to certain light distribution patterns,

the brightness differences or conirasts between the type
rinted on a pace and the background of the paper making that
e, or the visible outlines and contours of an object or form,
not innate with the organism but are defined by society and
5t be learned by the organism through educational direction
oi its experiences in adjusting or adapting to light distribution

8]
%]
[
143}

The physiologic functions of light and its patterning into bright-
ii7crences and contrasts by the organism’s surround canbe
ammarized much in the following order: (5)

Promoting the organization of the body's readiness to adjust or
perform in terms of the brightness contrasts or objects in the
total visual field which are related to the body's economy;

Aiding in the spatial orientation of the body and its balance with
the immediate forces in its environment;

Initiating reflex adjustments of the eyes, head, and total posture
of the body so as topromote efficient resolutionand efficient re-
action toward contrasts or objects in the visual field related to
the organism's economy;
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4,2.3.4, Directin Jinal and efficient resolution of the visual image; and

4,2.3.5, Incitationofthe visuallydetermined responses the body's economy
requires toward the image resolved and perceived.

€4, 3, Boia vision and seeing are tridimensionalfunctions and their di-
mensionalnature must be taken into account in educational plan-
ning for visually-centered activities,

ecause the organism reacts 2s a unit inperforming these three

mensionzal functions, classroom planning must coordinate all
factors affecting and effecting optimum freedom. of perform-
- purposeful visually-cente: ed tasks intoa unitary three dimen-
nal surround (i.e., the coordinated planning of light sources
oth naturaland artificial, decoration, the optical aspects of ed-
ucztional materials, seating and other equipments, etc., so as
tomeet the totaldevelopmentalneeds of the childin his visually-
centered experiences in a three dimensional world),

tU

54,3, 1.

ot "
& ‘3..
Cf'z (¢

o »--
).h

4,3,1,1 Vision, for example, not being merely acuity and identification,
not have as its lighting reguirements the maximum quantity

e of light to promote maximum resolution of details restricted toa
late sur facv.,. Such a situation would ''freeze' the child into a

single system action pattern to the detriment oi his other bodily
sysiems, and to his total detriment in gaining maximum learning
values from the total situation. Lighting should be planned in
terms of ihe minimum quantities of light which will give those
cualities of distribution needed for efficient all over functioning

|
! in relation to the specific educational tasks to be performed.

£,3.1.2. Lighting planning is not a problem of bringing the outdcors in-
doors unless the task indoors is similar to the one outdoors--it
is a problem of fitting qualities of lightand light distribution pat-
terns to the adaptive mechanisms of the eye and body so as to
promote effectively and efficiently the indoor tasks. (5)

S -

sl & The visually-centered skills required in socially defined visually~-
: centered tasks are learned skills derived from the generalized
; basic behavior patterns arousedby the organism's efforts tomeet

itsneeds in adjusting or adapting to various distributions of bright-
! ness differences or contrasts,

4.4, 1, Because allcontrasts withina certain degreearouse action, then
the action arousing contrastsin a classroommust be confined to
the purposeful forms or objects of the visually-centered tasks of

the curriculum.
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94, 4. 2, 2. 211 other areas of the visual field the contrasts or brightness
c¢iiferences betweenbrightest and darkest areas must be reduced

10 a minimum just suificient to define his surround as 2 thiree
é:mensional unit of space. The chiid's freedom to periorm any

94. 4.3, The eguipment furnished for performing or supporting the visual-
iy-centered task must be in keepirg with the total behavior pat-
terns aroused by that task so that the periormances will not be
7esirained or altered and so tha: dynamic equilibria may be - t~
tained.
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