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In their essay “Science Education: Constructing a True View of the Real
World,” Christine McCarthy and Evelyn Sears critically examine the tenets of
constructivism as the received view of science education that informs much of the
discourse and practice in that field today. This dominance of constructivism over
alternative philosophical and theoretical approaches informing pedagogical prac-
tice occurs despite already existing challenges to the constructivist foundations of
science education. The constructivist perspective is especially problematic for
science educators, they argue, given the anti-realism implicit in the constructivist
ontology and epistemology. Their argument for a modest realism as the foundation
for science education assumes that realism is implicit in scientific practice and that
knowledge, to count as knowledge, must entail a correspondence between truth
claims and actual states of affairs in the world.

That these issues have been sufficiently treated in the history and philosophy of
science literature makes a direct assault on their reasoning unnecessary and inappro-
priate.1 W.V.O. Quine laid out the playing field of this controversy between
scientific realism and constructivism almost fifty years ago in his challenges to
empiricism as did Ernest Nagel in his articulation of Dewey’s logic.2 Philosophers
of science similarly have explored understanding of the scientific process from post-
epistemological perspectives. Post-epistemological approaches to the philosophy of
science challenge Realism, not to retreat or be condemned to Idealism but by
questioning the underlying approach of and foundations in empiricism.

Traditionally, Cartesian doubt has set us on a path of dualisms that has been
challenged at its most fundamental levels. Starting with Immanuel Kant, these
challenges take the form of questioning and offering alternative approaches to doing
philosophy. Upon what other basis besides certainty can philosophy be approached?
Ernst Von Glasersfeld and H. Grayson Wheatley are two examples of philosophers
who have chosen a different path from that which was set by analytic philosophy.

I do not feel the need to come to the rescue of von Glasersfeld and Wheatley
since both have adequately presented their positions elsewhere.3 I also do not want
to fall into the trap of arguing against the ill-founded conclusions of McCarthy and
Sears resulting from analytic approaches to philosophy by arguing analytically. This
is a game, as we can see with the attacks by McCarthy and Sears, that post-
epistemologists cannot win. Decontextualizing and analyzing the arguments of
post-epistemological approaches to philosophy as McCarthy and Sears have done,
defeats the very change in approach that post-epistemological thinkers represent.

Rather than using the analytic tools of argumentation, deconstructing and
challenging their argument point by point, I will employ an analogical form of
argumentation.4 Using as an analogy problems in the foundations of mathematics,
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I will argue that modernist questions about knowledge, truth, and being are not
meaningful from a post-epistemological perspective. I will describe how Ludwig
Wittgenstein approached the problems in the foundations of mathematics as lan-
guage games. The language game of the constructivist-realist debates will be
informed by the problems from the history and philosophy of mathematics. From the
vantage-point of language games, I will offer the perspective that the realist-
constructivist debates make no sense.

LANGUAGE GAMES AS A PHILOSOPHICAL APPROACH

Wittgenstein, as a student of Bertrand Russell’s, set out to solve the problem of
the foundations of mathematics introduced by Russell’s paradox.5 His first attempts
to solve the problem of the foundations of mathematics were within the tradition
from which the problems occurred, namely logic. The problem in the foundations
of mathematics and philosophy in general, he explained in the Tractatus, result from
our confusing the things we talk about with the things in themselves. With regard to
science, for example, Wittgenstein explained, “The whole modern conception of the
world is founded on the illusion that the so-called laws of nature are the explanations
of natural phenomena.”6

The point: we have confused our explanations with the things they explain.
Similarly, he argues, logic as the form of the language of mathematics cannot be used
to express truths about mathematics. Logical form only makes its appearance
through use. Through the use of language, we “show” or reveal its logic. There is no
underlying logic to describe.

Using logic, Wittgenstein came to the conclusion that logic could not be the
foundation for mathematics. He had not, however, solved the problems of the
foundations of mathematics.7 His approach in his early writings, like the efforts of
post-epistemological thinkers to employ analytic methods to communicate with
their more traditional counterparts, was not sufficient to explain Russell’s paradox
or solve the problems in the foundations of mathematics. His later writings explored
a different approach not only to the problems in the foundations of mathematics but
also to the process and methods of philosophy.8

In his later works, Wittgenstein developed his notion of language games as a
philosophical technique. Language games as an approach to philosophy explore
how language is used. Thus, rather than answering philosophical questions such as
“What is knowledge?” or “What is mathematics?,” Wittgenstein used language
games to explore not the “thing” which answers these questions but “family
resemblances” of related and over-lapping ways in which we use language. The
question, therefore, is not about the objects of scientific reasoning but the processes
of science within our historical and practical contexts, and our understanding of the
“family resemblances” in scientific discourse.

Consistent with Wittgenstein’s approach, Von Glasersfeld traces the “history of
epistemological dissent” to support the need for alternative questions about and
approaches to knowledge claims, in general, and scientific process and knowledge
more specifically.9 The constructivist-realist debates perpetuated by modernists like
McCarthy and Sears reveal the multiplicity of ways we use “knowledge,” “truth,”
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and “reality” and only further support the need for exploring these debates from post-
modernist perspectives. That their own arguments against constructivism cite the
many ways we use words like “knowledge” is not an indictment of constructivism
but of their own modernist approach to the language games of philosophy. The
problems seem to result from the processes of analytic thinking and philosophical
processes rather than substantive issues of what it means to engage scientific method
and theories.

As described in The Blue Book, Wittgenstein explains this about games
themselves:

We are inclined to think that there must be something in common to all games, say, and that
this common property is the justification for applying the general term “game” to the various
games; whereas games form a family the members of which have family likenesses. Some
of them have the same nose, others the same eyebrows and others again the same way of
walking; and these likenesses overlap.10

Similarly, in The Investigations, using the duck-rabbit gestalt, Wittgenstein
discusses the role of active participation on meaning and perception as opposed to
a mechanical view of stimulus-response. His goal is not to explain the shift in
perception but to emphasize the importance of the shift, that is, to explore the
significance “that seeks to clarify without explaining the phenomena with which it
deals.”11 He continues:

The expression of a change of aspect (emphasis added) is the expression of a new perception
and at the same time of the perception’s being unchanged.…“Seeing as”…is not part of
perception. And for that reason it is like seeing and again not like.11

Our goal is not to identify the lens through which we look, explains Wittgenstein
later in the Investigations, but to understand the role of the lens in our seeing. This
abandonment of certainty is threatening to modernist thinkers entrenched in the
method of Cartesian doubt. This is described by Lorraine Code, in positing feminist
epistemology:

Not only does it call for abandoning categories and theories in favor of the complexity of
experiences, but it insists on a recognition that first-person narrative accounts may not afford
immediate access to truth.… Reductivist analyses interpose theoretical tenets and presuppo-
sitions between subject and object, creating and maintaining a rift, a dichotomy. They inhibit
the construction of knowledge and belief out of an interplay of subject-and-object, intercon-
nected and reciprocally influential.13

But questions arise. By utilizing the method of language games to explore the
many ways we use words like knowledge, truth, and objectivity, have we completely
thrown out the baby with the bath water? Does this mean scientific inquiry cannot
be a useful way to explore and meaningfully experience our world?

Dewey’s logic, especially as presented in his later period, and differently
presented than by McCarthy and Sears, has implications for science instruction and
scientific theory-building. The expansive proliferation of potential for interaction
through problem solving is consistent as a goal for science educators who hope their
students, without relying on epistemological groundings, possess a mix of skills,
understandings, abilities and insights for future potential problem solving investi-
gations and inquiry. This approach is not founded on realist assumptions about the
nature of reality or the goals of science but on expansive growth, creative emergence
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and potential. While Dewey may have been a realist, his logic, like Wittgenstein’s,
transcends his method through his naturalistic process. Dewey is a good example of
how the practices and theories of science need not address nor represent the
perspectives of modernist reductionism, preestablished foundations, and truth with
a capitol “T.” Wheatley and von Glasersfeld similarly have provided approaches to
mathematics and science education that do not require explaining the lenses of
scientific and mathematical process but explore meaningful mathematics and
science learning from post-epistemological perspectives.

TIGHTROPE WALKERS AND OTHER POST-THEORIES

Friedrich Nietzsche’s tightrope walker provides the final analogy by which we
may explore the constructivist-realist debate. He described the tightrope walker as
the rope itself supported by but not to be reduced to either of its ends:

Man is a rope, tied between beast and overman — a rope over an abyss. A dangerous across,
a dangerous on-the-way, a dangerous looking-back, a dangerous shuddering and stopping.
What is great in man is that is he is a bridge and not an end.14

We are in process, beyond our primitive origins yet not having reached the illusive
superman we sometimes think we have. We are connected to our past and to our
potential futures, hanging precariously over an abyss of complacency often brought
about by our own reductionistic tendencies and needs for foundations. There is
danger in questioning and uncertainty, as there is danger in looking back or
remaining stationary. What is great about us is not our answers, not our arrivals or
accomplishments, but our perpetual comings-and-goings, our being a bridge from
the past to the future. The evolutionary flow is not teleological but perpetual process.

The lesson for science educators is to facilitate the dangerous crossing, to
encourage the creative and meaningful growth of the crossing as process rather than
ends-as-goals. Learning the methods, practices, and theories of science allows our
students to engage in the intelligent games of science. We place much stock in these
games and reap the benefits of the technological and scientific advances associated
with scientific method and inquiry. We must not mistake, however, the methods with
some underlying realities. Meaning through use is sufficient and important for
engaging in our language games of science.
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