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138 Chapter 7

decisions are based, in large part, on scientific grounds. In questions
involving public policy newspapers, magazines, television, congressional
committees, and other lay groups play a major role. These groups have
important contributions to make, because the programs being evaluated
affect them directly. But their contributions don’t make for tidy dis-
cussions. :

A Few Concluding Remarks

Earlier we mentioned that sociobiology, cognitive science, and evaluation
research are different in a number of ways. First, both sociobiology and
cognitive science, although derived from many disciplines, have coherent
bodies of potentially measurable data. Evaluation, in contrast, is primarily
a set of techniques applied to a great diversity of data. Second, the impact,
if any, of sociobiology is likely to be felt much more slowly than that of
evaluation, which is here and now. Cognitive science probably fits some-
where in between the other two. Third, evaluation is not likely to make a
widespread change in our attitudes toward ourselves as humans.
Sociobiology and cognitive science both may have a substantial impact on
our view of human nature. Fourth, as indicated earlier, it is not certain that
sociobiology or cognitive science will survive. There seems little doubt that
evaluation research will continue.

Whatever the fate of these emerging sciences, they will undoubtedly
change and evolve. And evolution takes some peculiar and often un-
expected paths.
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Previous chapters have presented various aspects of the game of
science. But we have not as yet dealt directly with an essential
component of the game—the participants. We have talked about
scientists from time to time, but our principal concern has been with
science itself rather than with the people involved in it. In this chapter
we'll take a look at the scientists—their interests, motivations, values,
status systems, rules, activities, and education. A large part of the
chapter is necessarily based on the authors’ personal observation and
conjecture.

Motivations and Interests of S8cientists

At least two groups who work as scientists can be identified accord-
ing to their motivational systems: first, those motivated by the intrin-
sic pleasures of playing the game (the Players); second, those moti-
vated by a desire for recognition and its resulting rewards (the Oper-
ators). These two groups are not completely exclusive, but they are
worth examining separately. In addition, because individuals are
complex, it is doubtful that either of these systems of motivation can
account for all the drives that lead any scientist to the intense and
prolonged effort necessary to produce a significant contribution.
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There are other people trained as scientists who either fail to function
as scientists at all or on completion of their formal training no longer
attempt to add to the body of scientific knowledge. Their professional
motivations are at least partially different from the first two groups. There
are quite a few members of these last groups; so, although they contrib-
ute very little directly to the development of science, they should be
considered.

The Players

Our first concern is that happy breed who find the game endlessly fascinat-
ing. For the Players the reason for playing the game is not primarily
knowledge or the good of humanity but simply the game itself.

For purposes of organization we can arbitrarily break down the Play-
ers’ motivations into six topics—which incidentally include most of the
attractions of games listed in Chapter 1:

curiosity

the delights of ambiguity and uncertainty

the contest with nature

escape from the boredom and crassness of everyday experience
aesthetic pleasure

the sheer joy that comes from exercising the intellect
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1. Curiosity. The first two topics, curiosity and ambiguity, overlap in
some ways, but it seems worthwhile to separate them. Curiosity (some-
times equated with the tendency to explore) is a very basic impulse for all
higher vertebrates and is also present in many less complex creatures. Such
tendencies seem to be primarily innate in humans. Curiosity may some-
times kill cats, but it is more likely to produce new opportunities for
learning, location of food, and contacts with suitable mates. There is
experimental evidence that more complex species tend to display a hig!\er
degree of curiosity than do less complex species. Other evidence, ranging
from children rattling and squeezing packages to starving animals explor-
ing a new environment before eating, demonstrates that curiosity is indeed
a very strong source of motivation. .

Scientists have very strong curiosity impulses, and their curiosity is
somewhat different from the curiosity of most others. Two differences are
clear: (1) scientists’ curiosity about a particular problem may continue
through their entire career; and (2) their curiosity in their field is generally
impersonal.

Within the scientific community, curiosity plays a particularly large
role. For people who have a lively sense of curiosity, science can pro-
vide never-ending opportunities to exercise it. The quest for the unknown
is as basic to the scientist as it is to the explorer, the philosopher, or
the artist.
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8. The delights of ambiguity and uncertainty. Scientists not only
tolerate ambiguity and uncertainty, they often seek them. Ambiguity
generates tension, and for some this tension can be extremely rewarding,
even though it continues over a long period. For others, continued ambi-
guity-produced tension may be shattering. The experience of tension is
related to unresolved or incomplete situations. For example, consider a
professional football game. What makes a game exciting? Isn’t it the ten-
sion and excitement due to an uncertain outcome? Why? Which is more
interesting and exciting, a contest won or lost in the last 14 seconds or one
in which a team wins by a large margin? The uncertain outcome is ex-
tremely important. When we watch the TV rerun of a game, our excite-
ment and interest are much less than they are during a live game. The
tension resulting from not knowing the outcome plays a large part in our
enjoyment. Although science is different in at least some respects from
professional football, science also generates the tension of uncertainty.
Scientists’ informal description of routine projects as “scut work” or “hack
work” gives the flavor of their feeling about activities in which the outcome
does not contain sufficient uncertainty to evoke tension.

Scientists don’t ordinarily seek ambiguity or uncertainty in all phases
of their lives. They want their cars to start regularly, their grant requests
approved without delay or change, and other facets of their lives to pro-
ceed without undue confusion or surprise. In general, their enjoyment of
uncertainty lies in the challenge of unresolved problems. Even here the
enjoyment of uncertainty and ambiguity has its peculiarities. Scientists are
motivated to reduce ambiguity and uncertainty, but they are stuck with the
realization that a reduction of uncertainty in one sphere almost always
brings about the awareness of new problems with new uncertainty and
ambiguity to be resolved. To summarize, the tension resulting from
ambiguity and uncertainty is among the important motivational factors in
science, and science can be the most uncertain of games.

3. The contest with nature. The old saw of climbing mountains
because they are there is illustrative of the fact that a contest with nature
can evoke a strenuous response. The principle is very much the same in
science, even if the response is ordinarily not so strenuous. Consider the
career of a great man and an excellent scientist, Jean Henri Fabre. He spent
a great portion of his life studying the behavior of insects. Between the
ages of 74 and 92 he worked almost continuously on such observation. This
period is of particular interest. What drives a man in his 80s when he is no
longer employed in an academic position and has long since achieved fame
through his studies? Fabre appears to have taken on understanding the
insect world as his own peculiar contest and would not rest so long as he
was able to continue functioning. There has to be a very strong quality of
atiraction that leads a man of 80+ to squat for eight hours watching a solitary
spider spin its web. Many amusements lose their savor as we age. In this
game lies the possibility of perpetual youthful savor, if not perpetual youth.
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Incidentally, Fabre’s fascinating works are easily readable by non-
scientists. One imagines that, like Bertrand Russell, Fabre felt secure
enough in his knowledge and position that he could write clearly, un-
encumbered by the jargon of his trade.

4. Escape from boredom. How do you escape the sleazy world of TV
hucksters, the mundane world of everyday life, and the anxieties gener-
ated by personal problems? Some turn to murder mysteries; here, they can
substitute their own favorite character for the victim. Other people turn to
drink, social events, sex, travel, or Sunday painting. Scientists have a
built-in escape in their work. When they are involved in scientific work,
other problems vanish. Einstein’s address at the Physical Society in Berlin
in honor of Max Planck’s 60th birthday focused on this particular point: “I
believe with Schopenhauer that one of the strongest motives that lead men
to art and science is escape from everyday life with its painful crudity and
hopeless dreariness.” The point couldn’t be stated more succinctly.

8. Aesthetic pleasure. Many believe that science and diverse arts such
as poetry, music, sculpture, and painting are at opposite ends of a con-
tinuum. They are wrong. Like many other human endeavors, science has
its aesthetic side. Some theoretical positions or problem solutions are
preferred because of their elegance. There are beautiful problems and
beautiful solutions. Aesthetic charm in science may rest heavily on lean,
simplified lines that are both functional and soaring. Artists and writers
differ from scientists in the language they use and in the material they
appreciate, but the aesthetic attractions of their game are remarkably like
those of the game of science.

The excitement of a strange and lovely object is a form of aesthetic
experience. The explorer setting foot on an unexplored planet or the artist
stepping back to view a painting must experience some of the same
feelings as the scientist who makes an original observation or creates a new
idea. It is the experience of oneself as a completely unique individual.
Small wonder that Archimedes leaped naked from his bath shouting,
“Eureka!” when he discovered his principle. At that moment only he and
the idea existed.

6. Joy of exercising the intellect. For athletes, exercise of their
prowess can be a thing of joy. They have a pride of accomplishment, and
part of their reward is the opportunity to display their capability to
admired peers. The same sort of thing appears true of the artist, ballet
dancer, or actor. In each case, however, it is the exercise of capabilities for
one’s own benefit, plus the approval of a few peers, that is important.
Scientists don’t differ greatly from other professionals. They enjoy the
exercise of their intellectual capability in the same way athletes enjoy
exercise of their physical capabilities.
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There is also a desire for approval by their admired peers. Mere pub-
lic acclaim may be considered bad taste or even an indication of foolish-
ness, whereas one word of praise from a particular colleague is an
event of singular importance. Overall, the motivations of the scientist
resemble those of many other professionals; they include the joy of the
game itself, together with self-esteem and the approval of valued col-
leagues.

The Operators

The motivations and goals of the Operators are primarily recognition and
its accompanying rewards. (There are good examples of this motivation in
fictional characters such as Milo Minderbinder in Catch-22.) The Operators
have some of the same characteristics as the Players, but they differ greatly
in their objectives. This statement is not meant to imply that the Operators
contribute nothing to science or that they are unneeded.

The Operators seem, on the average, less gifted intellectually than the
Players. In spite of these lesser intellectual gifts, however, the Operators
are often quite successful. Operators tend to be very active; in fact, their
activity is ordinarily more visible than that of their colleagues. Many
Operators get large grants or contracts to do research and capitalize on the
contributions of their junior colleagues and students as well as their own.
Operators are particularly noticeable in the social realm, serving as work-
ing officers of scientific organizations, for which they organize meetings
and perform administrative tasks. Many Players do such jobs out of a sense
of obligation or sometimes, but rarely, because they enjoy or aspire to
these jobs. Acceptance of an administrative position makes serious scientif-
ic work difficult or impossible. A few scientists continue to do scientific
work in spite of an administrative job, but most cannot. Thus Players
are rarely interested in even discussing administrative positions unless
they feel an obligation to do so. Richard Feynman, Nobel Laureate in
physics and one of the genuine madcap wits of our time, admits he de-
liberately fouled up on administrative or semi-administrative tasks. After
a while the bureaucrats let him alone. That he is capable is indicated by
his solo report as a member of the panel investigating the Challenger
disaster.

Since the Players are under-represented, those who occupy positions
as administrators or organization officers often present a distorted view of
their discipline to the outside world. These are the scientists who have a
greater likelihood of coming into contact with the general public. Many
Operators are found in industry, where the pay and other external benefits
are higher and the odd wanderings of the self-contained scientist are not
acceptable. A combination of rewards is sufficient to attract many Oper-
ators to nonacademic pursuits, although many others seek positions of
influence or power in academia.






