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Decisions that
are made about
what will be
accessible to
children help
shape the kinds of
minds they will
come to own.

Neither of these two goals is likely to
be achieved if schools are inattentive to
the variety of ways that humans have rep-
resented what they have thought, felt, and
imagined. Nor will these goals be achicved
if we fail 1o appreciate culture’s role in mak-
ing these processes of representation pos-
sible. After all, human products owe their
existence not only to the achievements of
individual minds, but to the forms of rep-
resentation available in the culture — forms
that enable us to make our ideas and feel-
ings public. Put another way, we can’t have
a musical idea without thinking and rep-
resenting what we have thought usical-
1y. We can't have a mathematical idea with-
out mathematics. And neither is possible
without a form of representation that af-
fords our ideas the possibility of life. Itis
the school as a representative of culture that
provides access to those forms. It is the
school that fosters their skillful use among
the voung.

Minds, then, in a curious but profound
way, are made. Their shape and capaci-
ties are influenced by what we are given
an opportunity to leam when young. Giv-
en this conception of the genesis of mind,
‘the curriculum is a mind-altering device.

tars make about what will be accessible
to children help shape the kinds of minds
they will come to own. The character of
their minds, in turn, will help shape the
culture in which we all live,

. Braips, in contrast to minds, are'biglog-
ical — they are given by nature. Minds are

cultural — they are the result of expen-

ence. And the kinds of experience the child
secures in school are significantly influ-
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ecisions that policy makers and educa-

enced by the decisions we make about what
to teach. As I indicated, as important a con-
stderation as this might be, reflection on
the role that forms of representation play
in the creation of mind has been all but
neglected in framing curricular policy. We
need to remedy that.
Ours is a school system that gives pride
ol place to the skilifu!l use of language and
number, the venerable three R’s. No one
can cogently arguc that the three R's are
unimportant. Clearly, competency in their
use is of primary importance. But even high
levels of skill in their use arc not enough
to develop the varicty of mental capacities
that children possess, The three R's tap too
little of what the mind can do. Where do
we learn what the mind can do? We learn
about its potentialities not only from psy-
chologists who study the mind but also by
looking at the culture — all cultures — be-
cause culture displays the forms humans
have used to give expression to what they
have imagined, understood, and felt, Each
product humans ereate embodies the forms
of thinking that led to its realization, each
one of them provides testimony to what hu-
mans can achieve, each one represents a si-
lent but eloquent statement concerning the
scope and possibilitics of the human mind,
and each one comes into being through the
use of one or more forms of representation.
If culture is, as I have suggested, the
most telling repository of human capaci-
ty, then [ suggest that we inspect the cul-
ture to discover what might be called “cog-
nitive artifacts” (the products of thought),
that we use these products of thought to
understand what we can of the forms of
thinking that led to each, and that we try
in the process to grasp the kind of mean-
ing that each provides. I am saying that it
is the sciences and the arts — the archi-
tecture, the music, the maisiematics, and
the literature found in culture — that give
us the clearest sense of what humans are
capable of thinking about, the heights their
thinking can reach, and the kinds of mean-
ing they are capable of creating. Under-
standing these achievzments can, and in
my view ought to, pr- . 'de a basis for mak-
ing decistons abour what we teach.
Let'sturn now to some of the eore ideas
you will find elaborated in the articles that
follow,
First, the form of representation we use
to represent what we think influences both
the proces, ynking.
Imagine a while horse. Imagine a white

horse standing in the comer of a green fiald
and slowly beginning to move. As the hors~
moves, it gradually turns from white 1o,
brilliant bluc. Imagine, as it begins to move
from walk to trot. fromn trot to gallop, large
gold wings emerging from its back. Now
imagine those wings moving as the blue
horse rises slowly into the sky above, get-
ting smaller and smaller and slowly dis-
appearing into a farge, soft white cloud.
Now imagine creating a poem that com-
municates to a reader your experience with
that irnage, or a painting that depicts it, or
a literal description that conveys it, or a
set of nuinbers that represents it — a set
of numbers? A problem emerges. Poetry,
yes; painting, yes; a literal descripticn. yes.
But numbers — in this case, numbers won't
do.
This example is not an argument against
the representational capacities of numbers;
it is an effort to demonstrate graphically
that you can't represent everytiiing with any-
thing. What you choose 10 use 1o think with
affects what you can think about. Further-
more, the ability to represent experience
within the limits and possibilities of a form
of representation requires that you think
within the material with which you work.
When such thinking is effective. you con-
vert that material into a medium, sor
thing that mediates. Mediates what? 1.,
diates your thinking. The choice of a fur:.

of representation and the selection of the
matertal to be used both impose constraints
and offer possibilities. When the matenial
‘is employed skillfully, meanings are made
that become candidates for interpretation
by the “reader.”
Reading a form that carries meaning is
by no means limited to those who are spec-
tators. Reading the form is rmquired of the
maker, of the individual who attempts to
use a form of representation to say some-
thing. The maker must be able to read the
work as it unfolds and, through such a
reading, be able to make adjustments. It
is in this monitoring process that attention
to nuance becomes espeeially important.
Through such attention, when the neces-
sary skills are available, the process is mod- §
ified to yield a product worth making. In
short, the processes of thinking arc engaged
in the process of making, and the process
of making requires the ability to see what
is going on in order to make it better. When
we modify what we have made as a result
of such inspection, we call it “editing.” T~
editing process is employed in ali fonr,




representation,

What is particularly important in this
process is that the “standards™ the maker
uscs to make judgments about his or her
work are often personal or idiosyncratic
— that is, tbe standards for the work, al-
though influenced by the culture, are of-
ten sufficiently open, especially in the arts,
to allow the maker to depend on an inter-
nal locus of evaluation. Thus thinking is

_promoted by the character of the task,

Second, dtjferen! ﬁ}nm af representa.
tion develq ik

apout what is required to write a poem or
1o paint a watercolor or to choreograph a
dance, What must someone be able to do?
What must a child learn to think about in
order to become proficient? First, an idea
must be framed that at the very least func-
tions as a launching pad for one’s work.
Second, the idea itself rust be transformed.
within the terms of the medium. Think
again about the horse. To render the experi-
cnce in dance, what we might call choreo-
graphic thinking is required. To render it
in paint, ancther form of thinking 1s in-
volved. Dance requires movement; paint-
ing. the iltusion of movement. While both

require autention to composition, the terms
or conditions of composing in each form
are quite different. The choreographer com-
posesthrough movement framed by a pro-
scenium arch; the artist composes on can-
vas, a static surface intended to receive a
physically static image. The ability to cope
successfully with the demands of the for-
mer provides no assurance that one will
be successful with the demands of the lat-
ter. Althoughb both forms of representation
are visual, each one is mediated through
its own materials, and each material im-
poses its own demands. And because the
demands of different forms of represen-
tation differ, different cognitive skills are
developed to cope with them,

Let me offer a specific example of one
of those demands in order to better ap-
preciate the forms of cognition it engen-
ders. I turn to watercolor painting. Water-
color painting is an unforgiving process.
By this I mean that watercolor requires
a directness and confidence in execution
that helps one avoid costly mistakes. Un-
like oil painting, in which changes ean be
made by overpainting a section of a can-
vas, watercolor painting does not accom-

%"’\KP\NE

CEOMETRY,

modate overpainting as a happy solution
for correcting unhappy decisions; colors
grow muddy, and spontaneity is lost. Thus
the person using watercotors must work
directly and often quickly. This means be-
coming sensitive 1o a wide array ol gual-
ities, including the weight of the tip of the
brush, for its weight when charged with
color tells one about the amount of paint
it holds. This is important to know because
the amount of paint on the hrush's tip will
affect the kind of image that will flow
from it. But that is not all, The kind of im-
age that flows from the brush is also in-
fluenced by the weiness of the paper that
receives il. The artist or student has to take
that interaction into account as well,

In these assessments of the conditions
of one’s work. there is no rule 1o follow and
ne metric with which to measurc weight
or to determine wetness. The antist knows
through sight and through feel, A unified
body and mind must be fully engaged with
the materal at hand to have a basis for mak-
ing such judgments.

I have described only a minuscule part
of the process of watercolor painting; 1
bave not mentioned any of the formal or

. expressive considerations that are at the

heart of making an art form. These con-
siderations present particularly complex
cognitive demands. To regard what is eu-
phemistically called “artwork™ as "“non-
cognitive” is to reveal a massive misun-
derstanding of what such work requires,
The task of the teacher is to create the con-
ditions through which the student’s think-
ing about these matters can become more
complex, subtler, more effective, In a word,
more intelliesnt
Third, the selection of a form of repre-

sentation influences not ouly what you are
able to represent but_also whgt x

Ernst Gombrich. the noted art
histortan, has been quoted as saying, “Art-
ists don't paint what they can sce: they sec
what they can paint.” Gombrich’s point,
of course, 1s that peaple look for what they
know how to find, and what they know how
1o find is often related to what they kiow
how to do. When what one knows is how
to measure, onc looks for what one can
measure. If the only tool you have is a ham-
mer, you treat almost cverything as if it
were a nail, Tools are not neutral. Forms
of representation are tools, and they are
not neutral. If one sees a city in terms of
the poetry one wants to write about it, one
secks inone’s travels through the city what
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has poetic potential. If one searches the city
for images to record on black-and-white
film, one seeks images in light and dark.
Put color film in the camera, and another
set of criteria emerge for searching the
city’s landscape. When we emphasize the
‘use of particular forms of representation,
we influence what counts as.relexant:

Fourth, forms of representation can be
combined ta enrich the arpay sources
students can respond to. Y alluded earlier
fo the factthat cur schools are deeply tm-
mersed in teaching language and number,
Working with each one separately, as is
often done in school, has the benefit of
providing focused altention to a specific
task. There is virtue in such focus when
trying to lcarn something complex. At the
same time, displays that make available
to students ideas couched in visual, verbal,
numerical, and auditory forms increase the
resources available to the student for mak-
ing meaning. When resources are rich, the
number of avenues for learning expands.

The kind of resource-rich environment
1 am talking about is much closer to the
conditions of life outside of schools than
those inside of them. We live our daily
lives in an abundant and redundant mul-
timedia environment in which opportuni-
tics for iterative forms of learning are com-
mon. This means that if we have difficul-
ty learning something one way, there are
often other routes that can be taken. Ob-
serving preschoolers explore their surmound-
ings through all their sensory modalities
is evidenee enough of the varicty of ways
through which thcy come to understand
the world. Preschool teachers and kinder-
garten teachers know this, and the environ-
ments they create for their students refiect
their understanding of the mulitiple ways
through which children leamn. These en-
vironments also reflect their belief in the
importance of providing a wide variety of
forms through which their students might
represent what they wish Lo “say.”

It is unfortunate that the resource-rich
environments that characterize good pre-
schools and kindergartens are typically neu-
tralized as young children move up into the
grades. We would do better, I belicve, to
push the best features of kindergarten up-
ward into the grades than to push the grades
into the kindergarten, In many ways the
good kindergarten displays features that
could serve as a model for the rest of school-
ing. Kindergarten teachers can create such
environments because — at least until re-
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cently — kindergarien has not been regard-
ed as “serious” education. As a result, kin-
dergarten teachers are able to ulilize the
central role sensory experience plays in
tearning and are free to afford their students
rmany opportunities to find and use forms
of representation that stimulate, practice,

l:_;ﬂd develop different cognitive skills.

For older children, imagine programs
in scicnee, history, and the arts coming to-
gether to provide students with a complete
picture of scientific, historical, and artistic
content. For example, the early years of
the 20th century brought Einstein’s special
theory of relativity, tnnovations in visual
art and music (Picasso's cubism and Stra-
vinsky's “Firebird™), and Freud's explora-
tion of the unconscious, What would it mean
to students to be given the opportunity to
explore the relationships between these
developments by turning directly to the rep-
resentational forrns in which they were re-
alized — listening to Stravinsky, seeing
Picasso's cubism, reading Einstein's com-
ments on his own thought processes and
Freud's descriptions of his cases? A cur-
riculum unit designed to introduce students
to such material, to ground it in time and
in representational form, would multiply
the number-and types of “cognitive hooks™
or forms of scaffolding that students could
use to advance their own learning. The en-
richment of the environment by the pro-
vision of a variety of forms of representa-
tion would also increase the array of cog-
nitive abilities that students could develop,

“The curricuium would become not only a

mind-altering device but a mind-expand-
ing one as well. =
TiEre 1s another issue that needs o be
recognized. This one pertains to matters
of cducational equity. The forms of rep-
resentation that an institution emphasizes
influence who succecds and who does not.
At issue is the fit between the aptitudes of
the students and the possibilities present-
ed by the forms they are to use, When the
primary game in town is the denotative
use of language and the calculation of num-
Ber, those whose aptitudes or whose out-
of-school experience utilize such skills are
fikely to be successful; there is a congru-
ence between what they bring to the school
and what the schootl requires of them, But
when the school’s curricular agenda is di-
verse, diverse aptitudes and experience can
come into play, Educational equity is pro-
vided not merely by opening the doors of
the school 1o the child but by providing

opportunities to the child to succeed once
he or she arrives. The provision of the '
source-rich environment [ have desert
is an extremely important way in which
genuine educational equity can be achieved.
This way of thinking about the relation-
ship between the development of cognition
and the forms of representation through
which it is realized has implications for
how we conceive of a successful school.
In the conception timplicit in what | have
said, the mission of the school 15 decided-
ly not to bring everyone to the same place

but rather to increase the variance i per-

fermance among students while escalat-

ing the mean for all. The reason | beheve

that this s an important aim for schools
tn a democracy is that the cultivation of
cognitive diversity is a way of creating
citizens who are better able to contribute
uniquely to the commonweal. Look at it
this way. If by some magic everyone wcre
transformed into a briiliant violinist, the
convocation of all the brilliance among all
the violinists on the planet would not make
possible the kind of r 312 that equal com-
petencies would o' jove i€ they were dis-
tributed among a.” (iv- -rsirvents. Some-
times you need wocdwinds. or percussion,
or brass. Schools that cultivate the diffe-
ences among us while escalating the mé
for performance in each of the fonms o
representation provide for the richness of
the full orchestra, We do better as a culture
when we are not all violinisis — even bril-
Jin
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Fifth, each form of representation can
be used in different wavs, and each way
calls on the use of different skills angl
of thinking.

ation as if each of them called
on asingle set of specific cognitive skills.
Al a general level they do. Dance. in con-
trast to computation or the writing of po-
etry, makes use of the body in motion: think-
ing must be realized within the capacities
of a moving body. But such parameters
are gencral parameters, and within move-
ment itsclf there are a wide array of op-
ticns: ftow one chooses to dance. whas one
wishes to express, and the genre within
which one works also impose requirements

-that are specific to the particular task to

be performed. In the ficld of painting. the
pathos expressed in the drawings of Kiithe
Koliwitz depend on a marriage between
ntind, emotion, and body that made the
power of her images possible: in a sens” ™
her acsthetic center is located in her gu’




Her work is not what one might call cere-
bral. though surely there are ideas in it. Oth-
* cr artists — for example, the abstractionist
Iosef Albers — were concerned with color
relationships. Albers' paintings deal with
what might be called visual vibration. His
center is located in a different part of the
hody from Kollwitz's. And when we look
at the wark of Salvador Dali, other sourc-
cs heecome dominant — these in the me-
anderings of the unconscious. My point
here ix that, as Richard Snow points out
in his artiele in this section, many forms
of thinking are at play in any single form
of representation, even though one may
dominate.

What docs the forcgoing mean for Amer-
ican education? Do the ideas we have cx-
amined have any implications for what we
do in schools or for the policies we ¢re-
ate to guide them? Do they have relevance
for how we think about the meaning of edu-
cation? I think they do, and [ believe their
implications pertain to matters of process,
content, eqguiry, and cutture. 1 address each
briefl

_B_yl refer back to where we
bcg'm namely with the idea that mind is
a cultural achievement, that the form it fakes
isinfluenced loa sagml‘canl degree by the
‘kinds of expericnce an lnd_mdual is afford-
# ¢d in the course of a lifetime, In school a
major locus of experience for children and
adolescents is the curriculum. It performs
a major function in shaping those experi-
ences, Decisions regarding which formns of
representation will be emphasized, which
will be marginalized, and which will be ab-
sent constitute decisions about the kinds
of processes that will be stimulated, de-
veloped, and refined. In shor, in schools
we influence the forms of cognilive com-
petency that students will develop by pro-
viding opportunities for development to
occur, In education we are in the construc-
tion business.

Process is one side of the coin
is the other. Competencey in the Use of a
{form of representation provides access to
particular forms of experience and there-
fore to ways of understanding. In order to
be read, a poem, an equation, a painting,
a dance, a novel, or a contract each re-
quires a distinctive form of literacy, when
literacy means, as [ intend it lo mean, a
way of conveying mcaning through and
recovering meaning from the form of rep-
resentationin which it appears. Given this
zonception of lfiteracy, a conception far

broader than its commonly held root *lo-
gos” (referring to the word), we ought to
be interested in developing multiple forms
of literacy. Why? Because each form of
literacy has the capacity lo provide unique
forms of meaning, and itis in the pursuit
of meaning that much of the good life is
lived. Schools serve children best when
their programs do not narrow the kinds of
mecanings children know how to pursue
a pLure.

is a third notion that can sum-
marize lhe contributions that attention o
multiple forms of representation can help
achieve. As already noted, the equity
question is related to aptitude differenecs
among sludents and to the opportunities
they will find in schools to capitalize on
their strengths. Equity of oppertunity does
not reside, as some people seem to be-
lieve, in a common program for all. It re-
sides in school programs that make it pos-
sible for students to follow their bliss, to
pursue their interests, to realize and devel-
op what they are good at. Of course there
will need to be limits set with respect to
what is possible — a school cannot do
cverything. Nevertheless, I am talking about
ambitions, desiderata, principles. We ought
to try to grasp what may be beyond our
reach — or what's a heayen for?

Finally, we come chat kind
of socicty do we want? What kind of life
do we waat to be able to lead? What kind
of place will America become? The qual-
ity of life that Amcerica as a culture will
make possible will be a function not only

of a diversity of traditions and values but

also of the varying natures of the coniri-
butions that our individual differencas al-
ow, In totalitanan societies, Herbert Read
reminds us, children are to he shaped by
schools to fit an image defined by 1he state.!
In democratic societies and in those socie-
ties sceking to create a democratic way of
fife, children are helped to realize their dis-
tinctive talents and, through such realiza-
tion, to be in a position to contribute o the
cuhiure as a whole. The presence of multi-
ple forms of representation in the school
15 one way Lo try 1o achieve that democrt-
ic ambition.

Ultimately we need to build a culture re-
Mlecting the two senses in which the term
can be used. One sensc of culnere is btolog-
ical; the other, anthropological. In the bic-
logical sense, a culture is a medium for grow-
ing things. In the anthropological sense, a
culture is a shared way of life. Qur schools
should embody both. They should be media
for growing things, and what they should
grow are minds. They should try to achieve
that nobte ambition through the shared way
of life they make possible, a way of life
that recognizes both the differences and the
commonalities among us. Understanding
the relattonship between cognition and rep-
rescntation and its refevance for policy and
practice in our schools is one place to be-
gin — and one way 1o pursuc the Ameri-
can dream.

I. Herbert Read, Educatien Through Art (London:
Pantheon, 1944). [ . 4

———

“What do you mean, *What is it?" It's the spontaneous, unfettered expression of a
young mind not yet bound by the restraints of narrative or pictorial representation.”
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