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I. INTRODUCTION

Is teaching a science or an art, or both? If both, to what extent is it
either, and why should it be even if it gan be? In the paper we shall attempt
to throw light on these questions by, first, discussing the meaning of the terms
"art" and "science," including the difficulties involved in such discussion.
Knowing more about the meaning of the terms "art" and "science" may help us to
better understand what it means to teach as if teaching were either an art or
a science. And second, we throw more light on the second question by building
those analytical tools, such as, TAA and TAS (explained below), that will help
us to understand not only whether teaching is an art or science, but if it is
both, then exactly in what amount or degree is it either, or at least can be.

In the paper, we refer to that type of teaching which assumes that teaching
is a science as "teaching-as-a-science," or TAS for short; and that type which
assumes that teaching is an art, as "teaching-as-a-an-art," or TAA for short.
TAS and TAA are not themselves specific teaching methods, but two different
"methods" for finding teaching methods. Metaphysically speaking, they are "metamethods" of teaching, rather than specific teaching techniques. Although they
are not fully developed educational philosophies, they are based on certain
underlying philosophical assumptions'. For example, undergirding TAA may be a
variety of different philosophical views regarding the nature or purpose of art,
and therefore also of TAA. In any event, TAA and TAS are not independently
existing ideas in the Platonic sense, but instead "makeshift" constructs designed
for the purpose of helping us to understand the differences between the two types
of teaching2. Finally, it may be noted that as meta-methods of teaching, TAA and
TAS require that we see even formal schooling from a distance. Theirs is the
educational landscape that extends well beyond the classroom, since the classroom
itself is no more than just another teaching method.
Although closely related, the attitude that a teacher adopts toward himself

as the teaching aganl is not identical to that which he adopts toward his
students as learners. By TAA and TAS we mean the attitude that a teacher adopts
toward his teaching, than toward his students as learners, or of his students
toward their learning. A teacher's attitude or practice toward his teaching is
also different from the attitude or practice that students may adopt toward their
teacher. As a result, it is not inconceivable that a teacher use a scientific
curriculum under TAA, or an artistic curriculum under TAS. For example, a teacher
may hold the view, as did John Dewey, that students should learn through the
scientific method, but consider his own teaching more his creatively designed
art, than his empirically pretested science3. For example, he may consider a
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scientific curriculum "aesthetically appealing." Alternatively, a teacher may
require that his students engage in artistic activities precisely because it may
have been shown in a scientific experiment, hypothetically conceived here for
illustration purposes, that students learn more or better by engaging in such
activities. In other words, a teacher may reject science in the curriculum
because of his commitment to science in his teaching. Again, what is important
here for our purposes is not how students learn, including their curriculum or
teaching methods, since they may learn artistically or scientifically under
either TAA or TAS, but whether how they learn is the result of their teacher's
either artistic or scientific attitude.
II. METHOD IN THE PAPER

Our paper is built from the ground up, as opposed to assuming the truth
or validity of any one theory or definition of art or science, and building it
deductively from the top down. The closest we come to examining existing theories

is in our hypothetical analysis of what teaching might be like were art or
science defined according to this or that pre-existing theory of art or science.

III. THE TERMS "ART" AND "SCIENCE" IN LANGUAGE

Are art and science different? Are there certain characteristics, ideas,
or activities associated with either one which, taken together, may show art to
be either like or unlike science? If the two, art and science, are ja9LI different,

then it makes no sense that we should be asking whether teaching is a science
or an art: art and science are the same, and therefore so are TAS and TAA. As
such, it wouldn't really matter whether teaching is practiced as either an art
or a science, since the two types of teaching practice would be the same, but
that teaching as an art or a science should be practiced at all (as opposed, for
example, to teaching being practiced as neither art nor science).
If art is not different from science, then it makes no sense that we should
have two different terms in our language to describe essentially the same thing.
Unless we have been wrong all along in having these terms, or at least in how
we have been using them, art and science are different, and, therefore, so are
teaching as an art and teaching as a science. On the other hand, we should also

note that historically man has changed the meanings of terms in his language
several times, which also explains how languages have evolved over time to better

reflect man's understanding of the world4. This means that popular linguistic
usage or understanding of the meaning of different terms may not be the best or
only means of finding out what different terms mean, or, in our case, of finding
out whether "art" and "science" are truly different. In any event, we submit that
unless all science is art, or all art science, a point to which we shall return
again in the paper, there must be certain underlying principles or practices in
science which we can't reject without at the same time becoming unscientific,
and the same may be said regarding art. If that is so, then the same may be said
about TAA and TAS as was said about their corresponding artistic and scientific
"contents." In the paper we shall attempt to discover those underlying artistic
or scientific principles in teaching that make TAA and TAS at least possible,
and possibly desirable.
IV. ARE TAA OR TAS DESIRABLE?
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Since what teaching should be is not the same as what it aan be, we may find

that at least some of the things that teaching can be, be they either art or
science, are undesirable. This issue of "desirability" opens a whole new
pandora's box of underlying reasons for choosing this rather than that, for
example, a specific mission statement, or, more broadly, an existential view of
teaching, rather than, say, a Marxist view. In the paper we neither lefend any
specific view ^f teaching, nor the underlying ethical theory that may give such
view its larger meaning, but instead examine teaching hypothetically. By
"hypothetically" here we mean that we assume a certain view of teaching, and then
ask what might be the significance of such view for TAA or TAS.

Suffice it to give here an example of the relevance of ethics to our view
of TAS and TAA. Thus on the basis of a situational view of desirability, that
is, on the basis of the view that what is desirable is what is considered oy the

society at that time and place to be desirable, there are certain typs of
teaching which a society may consider undesirable even if it could be shown that

they are at least possible. For example,

in a culture that does not value

science, as the Middle Ages in Europe did not, no matter how scientific teaching

may be shown to be, or perhaps because of it, such teaching will remain
undesirable5. But even if the majority of the people in a society, or tEeir
representative institutions consider certain things, say science, to be
undesirable, that doesn't mean that everyone in that society does, as there may
be certain individuals whose view of what is desirable is diametrically opposed
to social views at large. As representatives of alternative ideas, such
individuals may be seen as a threat by those whose ideas and character structure
have been shaped by an altogether different view of the world'. Finally, we may

disagree not only with how other people or the society as a whole come to
evaluate the desirability of this or that (for example, of TAS or TAA), but also,
and more fundamentally, with their underlying "definition of definition," that
is, their meta-definitional metaphysics (or, as we refer to in the paper, their
"definitiology").

We begin our paper by defining the terms "teaching," "art," and "science,"
and the constructs TAS and TAA, below.

V. DEFINITION OF TEACHING

Trying to define teaching may be no less difficult than trying to define
anything. We decided to lay open some of the problems associated with definitions
by examining in some detail our preliminary thinking process in defining teaching

here, as we believe that similar problems arise in defining the terms art and
science, and, by extension, TAA and TAS.

Since teaching signifies a method of conveying information, its precise
definition may depend as much on which larger theory of teaching one is willing
to adopt, as on what are the ultimate educational goals which teaching is
designed to serve. Since there are numerous theories of teaching, or at least
potential theories that may be extrapolated from larger systems of thought in

the various social and humanistic disciplines, there are at least as many
different definitions of what teaching is, or at least of what teaching should
be7. For example, in the field of philosophy of education alone, definitions of
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teaching may vary from the existentialist view of teaching as an enabling
exercise, to the Platonist view of teaching as recollection, to the Deweyan view
of teaching as facilitatine. If one is unaware of all these theories, or of ways
of extrapolating different definitions of teaching from them, he may identify
teaching with only that type of teaching which he has himself seen or experienced
in school; or, if dissatisfied with such teaching, with what teaching he has
imagined is most appropriate for the fulfillment of certain educational goals9.

On the other hand, if one were to re-phrase the question to mean not what
teaching ought to be, but more precisely what teaching "really" is, then since
teaching is not a thing that can be touched, and therefore shown to be this or
that in a certain tangible or "real" form, the next best thing might be either
to question whether there is such a thing as "real" teaching, or to take a survey
to see what others think teaching really is. But again, simply because the
majority of the people in a certain society or situation, or its representative
legal or political institutions think that teaching is such and so, doesn't

necessarily mean that teaching really is

that, since it might have meant
something else to the same society in the past, or to other societies elsewhere.
It folluws that what definition of teaching we adopt, we could neither justify

on the basis of wider social practices or beliefs,

as we may be assuming

precisely that which we wish to define; nor on the basis of larger philosophical
systems, as we must also show what reason we have for adopting them. and so on,
ad infinitum.

If teaching is possible to define ex cathedra, it might be possible that
we baptise it with a meaning that we can commonly agree on; or, if that is
impossible due to certain obvious communication obstacles among the different
users of the term "teaching," to define teaching a priori, assuming that such
definition is clearly qualified as such by its author, or intended at best as
a personal dictionary term of his own choosing19. It is in this last sense that
we decided_to define teaching to mean the conveyance of skills or informatism
at the elementary and secondary grade levels. We have intentionally left our
definition rather simple and open-ended, as we believe that circumscribing it
further will neither add to its power to organize our thoughts, nor leave room
for the possible logical re-adjustments that our inquiry into the nature of TAA
and TAS may later require.

VI, DEFINITIONS OF ART AND SCIENCE
Since both art and science are human activities, they share at least in the
fact that they are man-made and controlled, as opposed to being controlled by,
say, nature, chance, God, or other living organisms. Consequently, if there are
any differences between the two, and by extension between TAA and TAS, they can't
be because of what man does as man, since they are more alike in that respect
than unlike, but because of how man perceives the qualities of his scientific
and artistic activities, including their methods, goals, and related scientific
and artistic attitudes, to differ. In other words, if art and science are
different, they may be more different in degree, than they are different in kind.
This may explain why it is often difficult to distinguish between art and science
inhuman activities, including teaching, as such activities are usually perceived
as including a little bit of both11. Of course whether this is the case, and if
so, whether we are justified in calling something either "art" or "science" if
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it is neither by itself alone, depends, as mentioned earlier in the paper,
our chosen definitiology.

or

For our purposes here, suffice it to mention that where science represents
m4n's attempt to understand the world, and therefore is not much different in
that respect than other attempts by man to understand, Art may be seen as man!_s.
attempt to help the world to understand n. In his attempt to understand the
world, man developed methods of empirical observation of existing facts, with
all the disbeliefs or "doubts" for unobservable "facts" that such methods entail.
In the process of trying to understand the world, man also developed what is now

known as the "scientific method," or what amounts to several rather similar
scientific "dialects." This doesn't necessarily mean that he has allowed his
method to cloud his understanding, but that this is how he thinks he can
understand the world to the best of his ability at this time in his history.
Furthermore, if as a result of the technological revolution scientists are more
intent today on finding what works, in what is also known as "applied science,"
that doesn't necessarily make science any more the handmaiden of technological
control, or the cause of technological problems, than architecture is the cause
of poorly built buildings, or, for that matter, philosophy of bad theorizing.
Consequently, it seems unfair that we should blame science for the problems that
technology may have brought about, as it ts not science itself that caused us
all these problems, but how we used it13.
Finally, it may be pointed out that unlike those who blame science for what
is essentially man's failure to use it "better," there are also those, including
the philosophers of the enlightenment, who saw science as liberating mankind from
superstition, or from the political unfreedoms that such alleged superstition

allowed the dominant institutions during the Middle Ages to exercise14. Thus
quite differently from those who see science as taking away man's freedom, they
saw it as an opportunity for man to exercise it by relying on his own senses,
including his common sense. This is, incidentally, olso John Dewey's argument
for the scientific method in education, as he saw it as an opportunity for our
students to use it to solve problems, and thus also to build the kind of
character or "habit" that is necessary for the survival of democratic
institutions15.

Ironically in this regard, Dewey did not consider teaching itself a science,
but a combination of art and science, and if forced to make a choice between the
two,

more like an art than a science16.

As he put

it,

"If there were an

opposition between science and art, I should be compelled to side with those that
assert that education is an art."17 While he advocated the scientific method for
our students, hoping that eventually they internalize it, he did not think that

teachers themselves should practice it in deciding how to teach. Putting the
issue of whether teaching is a science or not temporarily aside, we may note here
regarding Dewey that students maybe getting contradictory messages from teachers
who don't practice what they preach, and therefore in effect come to view even
the scientific method with cynicism.

By contrast to science, which may be seen as man's attempt to understand
what is outside, in the world around him, and thus to bring what is outside "in,"
art may be seen as his attempt to bring what is inside, "out." This may explain
why art is usually seen as a "creative activity," as it allows the artist to re.
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create outside himself that which he feels inside, in his heart, or thinks about
or imagines in his mind. While art may be seen as an opportunity to express one's
inner feelings or ideas for everyone to see on canvas, read in a story, or hear
in a musical composition, science may be seen as a method that man has developed
to help him "assimilate" in his mind the world outside. This may explain why
artists often portray something that exists as they would like it to be, as did
a Rembrandt, or, more clearly, a Salvador Dali, while scientists make an effort
to portray it "objectively" as-is. It may also explain why artists often read
into nature certain images that may not be there, while scientists could not
possibly confuse a tree that looks like a person for the person without also
distorting, thus in effect "destroying," scientific objectivity. Finally, I refer
to the creation of artifacts as the "objectification" of personal feeling, since
the artifact gives personal feeling a form which everyone can objectively see.
Alternatively, I refer to scientific understanding as the "subjectification" of
reality, since through the techniques of observation that the scientist employs
the world "enters" inside his understanding.

Although the "reality" which the artist portrays may be more "real" than
scientific reality, as it must be at least to the artist, it is nevertheless more
subjective than science. This doesn't mean that the scientist has no imagination
or will of his own, as he is as human as the artist, and therefore no less liable
to re-interpreting, or even "mis-interpreting" the world. What it means is that
where the artist is given free rein to reinterpret the world, the scientist makes
an effort to describe it objectively. This may be seen from the work of artists

who must work as scientists. For example, artists who are hired by scientists
for designing scientific illustrations, for example, the illustrations in a
medical encyclopedia, are not allowed the freedom to recreate reality as artists,
that is, as it can help them express a new vision or feeling, but must recreate
it as scientists, that is, as true to what is commonly observable as possible.

is art in science, it is re-directed to serve science, and
therefore becomes in effect "scientific." The same may be said about the role
of science in art: it is re-directed to serve art, and therefore in effect
If

there

becomes "artistic." For example, an artist may use the latest scientific findings
to better express his new vision of the world, as do, for example, filmmakers.
If, as Dewey claimed, there is no opposition between art and science, it doesn't
mean that the two are logically identical or "coextensive." Consequently, there
is no reason why TAA and TAS should be, or that they are so hopelessly opposed
that there can be no science under TAA, or no art under TAS. In fact, as we have

seen in some earlier examples, it is not inconceivable that a teacher adopt
scientific activities for his students under TAA, or artistic activities under
TAS.

Finally, another way to compare art with science may be to examine how
artists and scientists use symbols. Thus although both use symbols to represent
things or ideas, artists use them to represent their inner feelings, as a painter
might by using a certain line or color to express his anger; while scientists
use them to help them represent the world without feeling, "objectively" as one
might say, as a chemist might by assigning certain widely agreed upon symbols
to certain observable phenomenal8.

VII. TAA AND TAS COMPARED
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It follows from our discussion of art and science, above, that under TAA
teaching in no less an artifact created primarily by the teacher-as-artist than
any other so-called "work of art." Consequently, teachers are free to rearrange
what they know or possess to express objectively their inner feelings or ideas
about teaching. Thus a teacher-artist may use his classroom for his canvas, his
teaching methods for his brush, and his learning materials, even his students,
for his paint. Finally, it may be pointed out that since under TAA teachers are
not scientists, they are not bound by "empirical evidence" that certain of their
techniques may be learning ineffective for their students. Aside from the issue
of how learning effective a teacher's art may be for his students, it also risks
becoming his self-centered use of other people's energy and time. For example,
a teacher under TAA may so require his students to follow his art, that some of
his students who would rather not learn under their teacher's "artistic" method
may consider his teaching oppressive or even intellectually "suffocating."
While science aims at expressing reality subjectively, through the artistic
creativity of the artist, science aims at expressing reality objectively, through

the empirical investigations of the scientist. TAA is not any less expressive
of reality than TAS, except the reality of TAA is the teacher's own, while the
reality expressed by TAS is based, at least in part, on the students' observable
behavior. Some examples of the scientific study of such "behavior" may include
James Coleman's sociological study of the effect of social class on academic
achievement, Jean Piaget's "psychological" study of cognitive development in
children, and Philippe Aries' historical study of the behavior of adolescents
in several western societies19. Implied in TAS is the idea that there is nothing
that a teacher-as-artist does effectively that another teacher could not study
objectively, or in turn apply in his teaching. By contrast, even the most
learning-effective teacher may be seen under TAA as a "bad" artist, and therefore
as a bad teacher. This means that while TAA may have immortal value as art, it
is no more valuable as art in the fulfillment of learning goals, than a painting
of a clear blue sky is in reversing the Greenhouse effect in the earth's
atmosphere.

Although admittedly artists may reveal "truths" about human nature that can
be revealed in no other way, or by no others, they may also feel the need to
self-centeredly "use" others to better express their feelings. They may become
so concerned with themselves, as they must be as artists, that they risk denying
others their own "art," or, to paraphrase Jean Paul Sartre, their becoming
artists-for-themselves20. This may be particularly true in situations where
others may be forced by the circumstances to "depend" on the artist for guidance
or leadership, as is clearly the case with students who have no choice but depend
on their teacher for guidance21. This doesn't mean that all teachers who teach

as if teaching were an art. or "teacher-artists," are insensitive to their
students' own artistic needs, as there may be those whose teaching is so creative
as to inspire students to new levels of unprecedented achievement. What it means
is that the nature or "structure" of art-work itself is such as to lend itself
easier to self-absorption, and therefore to possible lack of empathy for
others22.

On the other hand, if teaching were to become a science, what inclination
a teacher may have to express his inner feelings or ideas, or to creatively
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represent through his teaching example a new way of teaching, he must channel
it within the boundaries established by the scientific method. A teacher with
a new idea or image of how students learn can't propose it as a "fact" unless
he has at least tested the "truth" of his assumptions empirically, or knows for
a fact that someone else did. If he is bound by certain "rules of evidence," a
teacher under TAS is not also discouraged from being creative or original. For
example, he can't even begin to test ideas without at least some ideas to test.
Consequently, he can be creative in the ideas that he proposes to test, for
example, in formulating hypotheses for further testing, although not also in how
selectively he can exclude certain facts that "disprove" his ideas.
Alternatively, if a scientist has new or original ideas, they must not only
be tested empirically, but, unlike the view that an artist may have of the world,
must be at least tgatab.1123. Thus while an artist can paint unicorns running in
a field, or write a whole story full of imaginary characters, a scientist can't

even say whether they exist, let alone describe what they do. Consequently,
underlying TAS is the idea that however imaginative or creative educational
theories may be, and there is no reason why they can't be, they must not only
be tested, but also be fully testable.
If

science lends itself easier to empirical observation of the world

outside, it doesn't necessarily mean that no scientist risks ever replacing the
world outside with ideas of his own24. If a scientist is less liable to doing so
than an artist, that is, to replacing observable phenomena with ideas of his own,
his is as "human" an interpretation as the artist's, and therefore as influenced
by human thoughts and emotions as any human interpretation potentially can be.
For example, a scientist may become so engrossed in his work, as to rarely see
it objectively from a distance,
or to examine critically its underlying

scientific paradigm25. As a result, his attachment to science may become as
strong a feeling for science, as the artist's presumably is for his art28. In
fact, as a result of his scientific education, work in science, and emotional
attachment to science, he may become unable to examine science critically, and
thus end up using science to express his feelings, in this case, his feelings
about science, rather than to understand the world "objectively" as-is. Seen from
that angle, a scientist may be no different from the artist for whom his personal

feelings or ideas are the starting point for his work. As a result of doing
science without thinking critically about it, scientists risk practicing science
as if it were a mechanical "technique," rather than a critical "praxis."27

We conclude from our discussion so far that whether a scientist can show
logically that the scientific method is "superior" to another method of inquiry,
the fact remains that practicing it uncritically is not the same as knowing why
you practice it. What makes an "uncritical" scientist even more "biased" in this
case than the artist is the fact that, unlike the artist who is at least aware
of the subjective nature of his art, the scientist who practices science
uncritically simply assumes that science is not "subjective." His "science" may
become as powerful an emotion in his subconscious, as anything else which man
does "blindly" as a result of "passion."28 The irony here is that it may be
impossible to show logically the superiority of the scientific method, or, more
broadly, of "science," even if one were to examine it critically from a distance.
It is to a brief examination of the logic of science that we turn to, next.
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VIII. THE LOGIC OF SCIENCE
If a scientist attempts to "prove" the validity of the scientific method,
he may find that it is an almost impossible task. Thus in his attempt to "test"
experientially the "truth" of certain theories, he may be may be assuming the
"truth" of an untested one through the means he employs to test it--namely, the
theory that the scientific method itself is valid, or at least more valid than
another method of inquiry29. If he attempts to test the "truth" or "validity" of
the scientific method, then we can test it by using either the scientific method,
or by some other means. If he uses the scientific method to test the validity
of... the scientific method, then he would be assuming precisely that which he
set out to prove, thus falling into a circular argument that proves nothing. If
he uses another method, say, the "aesthetic method," then even if he can thus
show that science is "true" or "valid," to be really true or valid he must also
show that the method he used to test science (in our example, the "aesthetic
method") is also vane. Now if he uses still another method to test the
validity of the aesthetic method, say the method of poetic intuition, then he
must show that that method is also valid, which may lead him to choose another
method to test the validity of the method of poetic intuition, and so on ad
infinitum. There is no end to how many methods he must prove to be valid in order
to show that the scientific method is valid, and therefore impossible to show
that the scientific method is, indeed, valid.

Finally, even if it were possible for him to show through another, nonscientific method that science la valid, the fact that he did so through another
method assumes that the other method is also valid. Such procedure is based on
the assumption that the scientific method is not the only method that is valid.

We conclude that faced with a choice between two equally "valid" methods, a
scientific and a non-scientific one, there is no reason why anyone, including
the individual teacher, should choose 02.0.4 the scientific method to test the
validity of a learning theory. If he does, it may be because of what he perceives

he can accomplish by using it, than because o anything inherently logically
superior or "valid" in the scientific method itself.
IX. THE ROLE OF RULES

Rules make science, including the rule that nothing is "in fact" the case
unless it is empirically verifiable; while in art, rules may become the subject
of creative re-design by the artist31. It follows that under TAA, teachers are
not only allowed more freedom to express their feelings than they are under TAS,
but also more freedom to create their own rules of representation of feelings
and ideas. For example, a teacher with particularly strong feelings regarding
the creationism versus evolution controversy may re-arrange his teaching method
and curriculum around his personal beliefs, or even make it a requirement that
his students be able to identify his views in a test to pass in his class. By
contrast, teachers under TAS can't arbitrarily replace scientific rules with
rules of their own without possiblIr destroying precisely that which they are
presumably advocating, namely, science itself.
On the other hand, it is not inconceivable that scientists change the rules

of scientific inquiry to improve science. As means for the achievement of
scientific goals, scientific rules of inquiry are no more necessary than are all
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means as means, in general. To put it bluntly, they are what scientists think
at the time can better serve scientific goals. If they change their rules of
observation or experimentation, that doesn't necessarily mean that scientists
have changed science itself, since their goals remain the same, but only what
means they perceive will better serve their ultimate scientific goals. Thus while
keeping constant their goal to describe (predict, understand) the world as-is,
scientists may find ways which in their view will better help them achieve their
goa132. Consequently, it is not inconceivable that if teachers under TAS change
its rules, they are not arbitrarily replacing its rules with rules of their own,
but simply trying to better achieve its overarching "scientific" goals.

If the rules in art are less clearly defined than rules in science, it
doesn't mean that all art is great whatever its rules, or all activities that
follow the scientific rules of inquiry are therefore good science. For example,
I consider my drawings poor even if I follow certain pre-established rules
regarding distance and perspective, while my friend creates better art even
without following any. On the other hand, however unimaginative or outdated my
experiments may be, they are at least scientific if I followed certain scientific
rules, and therefore seen from a scientific perspective possibly "better" than
unscientific experiments. Of course I may examine so trivial an educational issue
in my research, that however well "controlled" or designed my experiment may be,
it may be less interesting than an artistic approach even to teachers who would
rather teach under the paradigm of TAS. We conclude that the difference between
art and science, and by extension, between TAA and TAS, is not the presence or
absence of rules, but how are such rules employed, respectively, tn express inner
feelings or ideas, or to "accurately" describe the world as-is.

X. THE POLITICS OF TAA AND TAS
We examine the politics of TAS more extensively in another paper33. Suffice
it to mention here that as educational paradigms for teaching practice, TAA and
TAS are critical, respectively, of all un-artistic and un-scientific educational
agendas. Thus to the extent that established educational agendas are unscientific
or unartistic, whether now or in the future, to that extent TAS and TAA are
"anti-establishment." Teaching under either TAA or TAS means that given a
conflict between, say, Teaching-as-a-Moral-Exercise (TME), or Teaching-asTradition (TRA), on the one hand, and either TAS or TAA, on the other, a teacher
chooses to sacrifice the former to the latter even if it means teaching under
conditions that are neither "practical" nor politically "advantageous."
Given our society's emphasis on learning results, and the perceived ability
of educational researchers to study objectively effective ways of improving such
results, it is no wonder that TAS should be recognized by funding agencies as

more important in the fulfillment of learning goals than TAA'4. Of course if
scientific proposals stand a better chance of being funded than artistic ones.
that doesn't necessarily mean that this is so because schools themselves practice
teaching as if it were a science, since, in fact, they may not35, but simply that
funding agencies prefer scientific over non-scientific proposals.

Finally, it may be noted that if researchers must conform to certAin rules

of scientific inquiry under TAS, or teachers have an ethical obligation to
consider

in

good

faith

the

results
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necessarily mean that they must conform politically to the educational status
quo to survive. In fact, a teacher or researcher under TAS may introduce evidence
or "facts" that discredit the dominant educational paradigm, and therefore become

"subversive." This may explain why it is so difficult to conduct educational
research outside the parameters established by the public school system, or why
research done outside such system may be seen by teachers or school
administrators as bei4 "inapplicable."36
XI. CONCLUSION

Is teaching an art or a science? We could argue that teaching is, quite
simply, both art And science, as are all human activities, and leave it at that.
We are not satisfied with such easy solution, since it tells us nothing about
how much of eacJ teaching is, and exactly how the two are combined in teaching
practice. Whether teaching is an art or science depends on which definition of
teaching we adopt, or what we think the goals of teaching should be. If, for the
sake of argument, we mean by teaching the attempt to help our students learn,
then teaching may be seen as the art of applying learning research. Ironically,
in spite our use of the term "art" here, trying to help students learn based on
how we have observed them in fact learn makes teaching more a science than an
art, and therefore more the "art" of induction from facts, as in science, than
the "science" of deduction from feelings, as in art. If, on the other hand, we
mean by teaching simply the act of conveying information with no particular
emphasis on how well students learn, then teaching lends itself easier to a
teacher expressing his feelings even spite his learning effectiveness, and
therefore to TAA.

The fact that man has art means that even under the paradigm of TAS he must
acknowledge his art: a s .entific observation of man requires that he acknowledge
his artistic creativity. Alternatively, even arti-facts are in-fact "facts," and
therefore require that the artist has at least some knowledge of the world to

create them. In his effort to communicate with others, the artist is "forced"
to learn enough about the "world" to be able to recreate "objectively" his
personal dream or vision. This means that if a teacher is teaching as if he were
an artist, then he may still have to learn enough about his students, for
example, their patterns of learning, thinking, or feeling, or about his
colleagues or school system, to be able to recreate objectively in his classroom
his personal vision of teaching.

If a teacher-as-artist is not satisfied with simply how he can recreate
objectively in his teaching his own view of teaching, but also wants his students
to learn, then he may have to use his art to serve his students, rather than his
students to serve his art. It is in this sense that "effective" teaching is both
a science and an art, since it can be artistic enough to allow teacher-initiated
creativity to intervene, if not require it at least in the formulation of
learning hypotheses, but not so artistic as to sacrifice learning by students
to his inne,.. subjectivity.

In this paper we tried not so much to offer a prescription of how one should

teach, but by distinguishing between art and science to lay open some of the
underlying assumptions in both TAA and TAS. Whether one decides to teach as one
or the other may depend as much on his overall educational or teaching goals,
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as on his definition of teaching.
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