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KROMBBEIELBEIICEA K.

RSET “Ambiguity in the Practice of Science” £V 55 A WO TFOXEZHRALT
&z k. BiCEENZVWERIE., BFRETEA XK.

In their 1995 report Integrity and Misconduct in Research, the U.S. Department
of Health and Human Services’ Commission on Research Integrity (CRI) established
as a point of departure “the fundamental principle that scientists be truthful and fair
in the conduct of research and the dissemination of research results”. This approach,

however, does not adequately take into consideration the ambiguity inherent in the
normal practice of science. (1)As a consequence, the definition recommended by CRI

is inappropriate and will add to rather than resolve what has been an ongoing con-

troversy.
Many examples of ambiguity in the day-to-day practice of research can be found

in the writings of famous scientists. In her autobiography, Rita Levi-Montalcini
tells of the discovery of nerve growth factor and refers to “(sythe law of disregard of
negative information . . . (3)facts that fit into a preconceived hypothesis attract at-

tention, are singled out, and remembered. Facts that are contrary to it are disre-

garded, treated as exception, and forgotten”. No amount of science education can
make clear the difference between facts to be remembered and facts to be ignored.

Discovery means recognizing something when you don’t know what it looks like.
Although formal heuristic principles can be helpful in deciding what results might be
seen as data, the final outcome will depend on an investigator’s experience, intuition,
and creative insight. To some, this selection process will appear arbitrary and self-
serving.

Another example comes from Frangois Jacob’s autobiography. Writing of the
summer that he and Sydney Brenner spent studying the “X” factor (messenger RNA),
Jacob says: “But nothing worked. We had tremendous technical problems.... Full
of energy and excitement, sure of the correctness of our hypothesis, we started our
experiment over and over again”. Most researchers believe in their hypotheses and
don’t give them up readily. Limited by time and money, investigators know that they
will have few chances to make major discoveries during a lifetime of science and try to

choose their hypotheses wisely. They also are prepared to fight for what they believe.



The same features that make a hypothesis exciting —novelty and unexpectedness—
will cause peers to resist the idea because it contradicts prevailing beliefs. Overcoming
this (4)resistance requires commitment in the face of skepticism and rejection. Being
fair usually implies being impartial. In science, the community, not the individual,
is the real source of impartiality.

A final example of ambiguity is the research paper itself. Jacob says, () writing
a paper is to substitute order for the disorder and agitation that animate life in the

laboratory . . . to replace the real order of events and discoveries by what appears

as the logical order, the (6)one that should have been followed if the conclusions

were known from the start”. The formal presentation of science as a historically

reconstructed, self-consistent, logical process provoked Sir Peter Medawar to write
his essay “Is the scientific paper a fraud?”

In their report Responsible Science, the National Research Council recognized
the problem of ambiguity in a section on questionable research practices. They
wrote: “The selective use of research data is another area where the boundary
between fabrication and creative insight may not be obvious”. By blurring the
boundary between creative insight and scientific misconduct, ambiguity will frustrate
any attempt to deal with misconduct through the application of fundamental
principles. We need instead to begin with a narrow definition of misconduct based
on conceptually unambiguous examples such as reporting experiments never carried
out or reporting as one’s own the published work of another. What makes these
examples unambiguous is that they never are part of the normal practice of science,
that a single performance of one of these actions is sufficient to indicate misconduct,
and that the intent to deceive is implicit in the action itself. With such a narrow but
clear definition in place, we will be able to more realistically assess cases in which
ambiguity blurs the line. Unless we understand that (7y(___) is an inherent feature
of research, we may find the practice of science restricted in ways that make creative

insight far more difficult.
({84 : F.Grinnell, Science, 1996 £E, 272 %, 5260 &)
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(i) 735> A¥A = the French Revolution






