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ABSTRACT: Because making science is inescapably a special class of behaviors by people thereby
called scientists, then a science of science inevitably will involve behaviorism. Behaviorism advises
us always to look for the relevant reinforcers; and science behaviors apparently are often reinforced
by the discovery of truth as scientists define it, and often by the accomplishment of
usefulness as society defines it. This paper discusses some responses that scientists have in
common, and some contingencies which control the behavior of scientists.
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To talk carelessly of the behavior of the scientist is to assume that there is just
one way to do science, and that we should all do it alike. Presumably, behavior
analysts would never make that assumption: We call ourselves scientists, and
know our own behavior; and we know the behavior of other people who also call
themselves scientists. They do their science differently from us. Either we agree
that there are various ways to do science, or we declare our way definitive and tell
those other people to stop calling themselves scientists.

If we take the polite course and agree there are many ways to do science, we
might still argue for a common, definitive core within the diversity. That response
is politically comfortable and logically uncomfortable: Everyone likes the notion of
a common core justifying the label “science,” if it will let us continue doing
anything we want; but no one seems to like any attempt to specify it. Even the
tiniest review of common-core statements is discouraging. For example, the
economist Neurath saw a “comprehensive scientific attitude” unifying all science
(1955/1938, pp. 1-27); fortunately for him but unfortunately for us, he did not
describe the attitude. But he did think it included empiricism, and that
empiricism leaned heavily on language. Note how many people who call
themselves scientists do not think it need be empirical. As for the possibility of a
unifying language, remember that Morris (1955/1938) proposed a language
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functional enough to unify our diversity-semiotics. Note that semiotics is now just
one more topic to study, not in science but in the philosophy of science, and note
how rarely it is studied. Another example: Warwick (1992, 1993) saw Einstein’s
theory as an attempt to unify the science of some small physical realms a
presumably easy model of the much larger problem. But Warwick found that
various physicists simply rejected that move; he also noted that rejecters and
endorsers alike very often misunderstood it, and, whether they understood it
correctly or not, typically fell into like-minded groups. Warwick’s view of those
groups was that of evolutionary biology: They were exploiting one or another
niche in the evolution not of life but of the logic of science. In other words, those
groups sometimes were interrelated, but often functioned independently—like
species. That logic supposes that science will remain as diverse as the niches that
exist for its elements. Those niches can range from the extraordinarily permissive
ones of the universities and the popular press to the exceptionally selective,
brutally short-term environments of for-profit industries and mission-driven
agencies.

In that view, we can forget the previous frequent notions that what science
has in common is progress, continuity, and cumulativity: None of those is a
necessary ingredient of evolutionary niches;1,2 thus progressivism, continuationism,
and cumulativism are not the unity of science, but only three more -isms to be
memorized briefly by graduate students and not even all graduate students.

We might turn instead to complementarism. Holton (1988/1973), always
looking for unity, saw complementarity as a connecting mechanism within one
discipline and therefore perhaps as a model across disciplines. Complementarity
across disciplines is the condition of one discipline’s explanations fitting another
discipline’s problems, and so becoming speculative explanations in more than one
discipline much like seeing the diversity of science as an exploitation of
environmental niches. If two disciplines use the same explanatory mechanism, are
they not unified? If that could be pushed far enough, complementary explanation
would constitute a form of unification: All we need are explanations that actually
enjoy proof in one discipline and look good as explanations in all other disciplines.

                                                
1 See Shell (1993) on Vrba, for biological nonprogressivist studies; Zycinski (1988), for scientific
non-progressivist accounts.
2 Some literatures attest to little more than some workers’ unwillingness to give up on
structuralism, functionalism, progressivism, cumulativism, continuationism, reductionism.  Thus
certain commentators like Axtell (1993), Zycinsky (1988), and many others take up the duty of
reminding us that not everything we study is structural, although some of it is; and similarly not
everything we study is functional, progressive, cumulative, continual, reducible, contextual, or
physics, although, inevitably, some of it is some of those.
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Feeble attempts at that already exist, for example the Heisenberg Uncertainty
Principle. Note that its use outside its original context is much more often a
literary event than a science event. But suppose the complementary explanation
were something much more concrete, more powerful, more amenable to
proof say, reinforcement. Suddenly, all the behavioral sciences would become a
unified discipline virtually identical to behavior analysis. But note that despite its
amenability to proof, invocation of the reinforcement mechanism in other
disciplines is, so far, much more often a literary, or speculative, event than a
confirmatory experiment. That could be changed, with difficulty. If it were, then
those of us who define ourselves as scientists because we consume experimental
proofs would have a much larger, more unified discipline than before. But those of
us who do not define ourselves as scientists that way would not. Instead, they
would redefine the reinforcement mechanism to be something else that cognitive
schema which must consent before mere environmental forces can change our
behavior, for example. That does not look like unification. Perhaps a better word
is obfuscation.3

Then perhaps we can add complementarism to progressivism,
continuationism, and cumulativism. One more thing for graduate students to
define if asked during prelims.

Baer (1981) has argued that growth of a science discipline is metaphorically
like the growth of a tree. In trees, branches can occur only where nodes exist, but
not every node produces a branch, and not every branch survives to let other
branches develop at some but not all of its nodes. The result is that a tree’s shape
is unpredictable, yet kinds of trees have recognizable kinds of shapes a useful
reminder that unpredictable does not mean undetermined. Note the parallel to
some forms of chaos theory (Gleick, 1987; Editorial, 1992), which also is
sometimes seen as a unifier of science: But its unity is only to show that what
some disciplines have in common is a view of causation so complex that the data-
gathering and analysis necessary to prediction would necessarily go slower than
what was to be predicted, and so would not only always be late, but always be
wrong. Inability to predict may create a certain camaraderie among scientists, but
it would be strange to call that unity.

                                                
3 Note Piaget’s (1985/1946, 1950a, 1950b) allegiance to the metaphysical, intuitionist Einstein.
Holton (1988) discusses those phases of Einstein’s development: his early Machist and later
metaphysicist phases.  However, note that Hentschel (1992) disclaims Holton’s thesis, and argues
for the relative de-Kantification of Einstein.  It is worth considering to what extent Einstein is
considered an intuitionist because he argued that we can always visualize any worthwhile scientific
conception; upon reflection, that would seem to make him an operationalist indeed, a positivist.
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If we shift the question from the unification of science to the unification of
technology, we find a quite different prospect. Unifying technology goes a great
deal faster than unifying nontechnological science. Consider it a matter of
evolution: The niches for technology are very much more similar than the niches
for nontechnological science, and very different from them. Consider it a matter of
behavior management: The contingencies on technology are very different from
the contingencies on nontechnological science. Technology has to work; science
need only be orderly, cohesive, logical, comprehensive, and publishable.
Technology that does not work dies instantly in the niches that consume
technology; by contrast, science that does not work because it is not even about
working is often considered “higher” than science that does work, or could be
expected to work. Notice the exalted status of linguistics compared to speech
teaching, and of cognitive science compared to behavior modification. Speech
teaching and behavior modification just do; linguistics and cognitive science
explain anything. Notice Dawkins’ (1995) reminder that even attendees of anti-
science or anti-technology events count on technology for their safe air
transportation.

Technology is the commodity aspect of science. “Science as a commodity”
(Gibbons & Wittrock, 1985) has to stand the test of scrutiny by people who want
their money’s worth, and want it relatively soon, and by editors who want their
pages’ worth immediately. In this realm, things that work are worth money and
pages; things that do not work, even when they seem to explain why other things
work or do not work, are not worth money or pages unless they make what works
work better. Note how often explanations follow things working better rather
than facilitate them.

We can all see that the science behavior necessary to deliver a technology is
quite different from the science behavior that need not deliver a technology.
Consider what that shift in contingencies has done here and there: The European
Mental Health system, responsive to citizen concern about tax dollars, now
quantifies therapeutic quality rather than printing forms for collecting authority-
prose about quality. If American-citizen concern about insurance dollars ever
reached similar levels, our health systems would change in the same way. Business
almost always has done that. Thus, Thomas (1984) muses that science may have
come under these contingencies of having to work only during the last half
century, as true technologies began to emerge largely through the work of
people systematically put down by “scientists” as mere “engineers.” Perhaps the
next half-century will ask not just technology, but science as well, to deliver
something that works.
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Thomas sees these new contingencies as virtually identical to properly
stringent demands for proof. Technology does not get called technology until it is
proven. Explanation is virtually the opposite case. If one had to prove that an
explanation was correct as well as explanatory call that science
accountability there would be far fewer explanations. Science would be that
much less wedded to philosophy, and would no longer be the pursuit of noble
gentlemen that it was in its first 300 years.4

It is interesting that practicality, usefulness, and the derivation of technology
become the criteria for good science by scientists who doubt the possibility of a
unified science (e.g., Fruton, 1972, 1992). Fruton (1992) and Beach (1955) want
not a unified but an experimental science. By contrast, Weinberg (1992) and
Thagard (1992) want a science characterized by internally coherent, beautifully
explanatory theories; they see experimentation as mere method, and, indeed,
worse: empiricism (perhaps out of loyalty to an outdated Kuhnian, Lakatosian or
Popperian predictive model of the progress of science, aptly examined with
hindsight for their flaws and revised by Harris, 1980, and Laudan, 1977).

Another approach to how diverse we are in our search for unification is to
shift the focus from science to “knowing,” as if the question of how we do science
is really the question of how we know. Unfortunately, that only produces the
mandatory Wittgensteinian (1953) question, What are the conditions under
which we say that we know something? The unfortunate answer is, The same
diversity of conditions under which we call what we are doing “science.” Unifying
epistemology is no easier than unifying science.

Thus, there may be only two responses that all scientists have in common.
The first is that they say that what they are doing is science. The second is that a
niche exists that will keep them alive long enough to say and publish that.
Ultimately, all niches are products of society. If society continues to maintain
many such niches, a unified science is virtually impossible. Put differently: As long
as people who want to call themselves scientists can find a social niche in which
that is possible, a unified science is virtually impossible. Ultimately, economics,
which governs the diversity of universities and of their departments and libraries
and staffs, and the diversity of science-funding agencies, and the diversity of
businesses that require research or scholarship, will determine the diversity of
niches. If economics decrees little diversity, a unified science may suddenly be
much more nearly in reach. But as long as we stay rich, we shall stay diversely un-
unified.

                                                
4 See Nowotny (1985) for the argument that “games scientists play” now resemble more and more
those of industrialists (pp. 146).
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