











Writing Biology

TEXTS IN THE SOCIAL
CONSTRUCTION OF
SCIENTIFIC KNOWLEDGE

Greg Myers

THE UNIVERSITY OF WISCONSIN PRESS























































































16 Controversies about Scientific Texts

by an evolving system of refereeing, and this system served the accu-
mulation of certified knowledge that is Merton’s science.

After this historical vignette, Zuckerman and Merton go on to a
series of studies more typical of other Mertonian articles—highly re-
fined statistical analyses that relate patterns in some body of data to
the functioning of some institution of science. So, for instance, they
compare rejection rates of journals in various academic fields, find a
pattern that the rejection rates are, in general, far higher in the hu-
manities and social sciences than in the natural sciences, and relate
this pattern to the degree of institutionalization of these fields. “This
suggests that these fields of learning [in which many manuscripts fail
to meet minimum standards] are not greatly institutionalized in the
reasonably precise sense that editors and referees on the one side and
would-be contributors on the other almost always share norms of
what constitutes adequate scholarship” (p. 472). So this statistical
pattern can lead to a demarcation of science from nonscience. The
implication, as in the historical study, is that the institution is func-
tional; the shared norms keep scientists from wasting their time on
studies that will not be rewarded and will not further the accumula-
tion of knowledge.

The rest of Zuckerman and Merton’s article focuses on data from
the Physical Review concerning the acceptance or rejection of articles,
in relation to the status of the authors and of the reviewers, with this
status assigned in terms of a three-tier hierarchy based on profes-
sional awards. So, again, the problem is to relate observable data to
the functioning of a crucial scientific institution. For instance, they
show that there was no tendency to give the manuscripts of high-
ranking physicist authors to high-ranking physicist reviewers, nor
were there other statistical patterns of bias in assignment. From this
they suggest, albeit tentatively, “that expertise and competence were
the principal criteria adopted in matching papers and referees” (p.
485). Similarly, they show that high-ranking reviewers did not reject
low-ranking authors or favor high-ranking authors more than other
reviewers did, nor were there any other patterns indicating bias in
evaluation. “This suggests that referees were applying much the same
standards to papers, whatever their source” (p. 491). The article con-
cludes with a section discussing how the evaluation procedure allows
science to progress by assuring that “much of the time scientists can
build upon the work of others with a degree of warranted confidence.
It is in this sense that the structure of authority in science, in which
the referee system occupies a central place, provides an institutional
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basis for the comparative reliability and cumulation of knowledge” (p.
495).

Since I offer this article as an example of what I shall not be doing
with texts, I should in fairness acknowledge its relative strengths. In
its careful relation of statistics to institutional structures, and institu-
tional structures to functions, Zuckerman’s and Merton’s article re-
sponds to sociological criteria for explanation, and it clearly produces
information, and certainty about that information, that my own study
of the referee system in chapter 3, with just two cases, could not. The
complexity and subtlety of the Mertonian system is apparent in the
description of a tension between the hierarchy that defines the struc-
ture of the scientific community and the norms that define its ethos.
The norms of science, the most controversial part of Merton’s model,
require that scientists apply universal standards, share their knowl-
edge, remain disinterested, and approach claims with organized skep-
ticism. There is a tension between these norms and the hierarchy in
which some scientists are regarded as better, as more worthy of being
listened to and believed, than others. The review procedure, as Zuck-
erman and Merton describe it, offers an institutionalized means of
reconciling this tension, so that the existence of a hierarchy does not
distort the normative behavior on which progress depends. As Zuck-
erman and Merton point out in a note, their view is rather more subtle
than either the view that the scientists make judgments based solely
on scientific criteria, or the view that scientists make judgments based
on their status in the system.

But for all this subtlety and informative power, the approach of this
article is remarkably unhelpful for the question that I have set out to
answer: how do texts construct scientific authority? First, Zuckerman
and Merton do not look at any texts. This is partly because they can
produce more convincing claims with a large-scale study, covering
hundreds of articles, that precludes analysis of individual items. But I
would argue that their approach would not, in any case, lead one to
texts. When they suggest an experimental design that might control
for “papers of the same scientific quality” (p. 486), they seem to have
in mind texts as simple entities that can be assigned a value. When
they sum up a broad corpus of articles on all areas of physics, articles
written in a variety of contexts, they seem to assume that the content
of the articles does not matter. When they categorize responses of
referees simply in terms of rejections, acceptances, and the category
of “problematic manuscripts” for those that may be accepted if re-
vised, they assume that what the referees’ comments say and how































































38 Controversies about Scientific Texts

by Ullica Segerstrale, “Colleagues in Conflict,” that clarifies some of
the more baffling strands in his career.2¢ Segerstrale stresses the shap-
ing influences of the Society of Fellows at Harvard, where Wilson was
inspired by the attempts of the entomologist W. M. Wheeler “to inte-
grate the social and natural sciences on the basis of equilibrium
theory.” Along with this “scientific agenda,” Segerstrale attributes to
Wilson a “cognitive approach” linking scientific and moral notions, a
“personal moral agenda” deriving from his upbringing as a Southern
Baptist in Alabama and his “reconversion” to evolutionary thought
(p. 56-57). His attempt to produce a grand synthesis in Sociobiology
was so unusual that another sociobiologist, Robin Dunbar, suggested
I study it, considering his rhetoric in its disciplinary context.

Though a British zoologist recommended the study of Sociobiology
to me, Wilson’s line of evolutionary thought differs in important ways
from that of Parker and other British sociobiologists, just as it differs
in important ways from the line in which Crews and other American
comparative psychologists place themselves, and from the population
biology of Gilbert. By lumping all these writers together as “evolution-
ary biologists” I do not mean to suggest that the term describes one
unified program or self-defined discipline. What these researchers do
share are the problems of bringing together several disciplinary per-
spectives, and certain basic assumptions about what sorts of evidence
and forms are persuasive.

My selection of subjects and my selection of textual features could
both be criticized as idiosyncratic by researchers who want more gen-
eralized knowledge about society or about texts. First there are the
criticisms of traditional social scientists who identify knowledge with
quantitative methods. An administrator who commented on an early
research proposal, based on the work in my first two chapters, said,
“What do you expect me to make of a study with an n of 2?” Perhaps
my indifference to this problem is the result of my literary training.
Like some of the other analysts of texts work I have described, I have
based my findings on a very small sample, nothing like the thousands
Merton considered necessary as a basis for conclusions. But with such
case studies, what number would be large enough? These four biolo-
gists (five counting Wilson) are different enough from each other to
make for some interesting comparisons. They all write a lot and are
successful in their specialized fields. But they are not chosen to be
representative. Rather, I turned to each of them when I first heard

26. U. Segerstrale, “Colleagues in Conflict: An 'In Vivo’ Analysis of the Sociobiology
Controversy,” Biology and Philosophy 1 (1986): 53-87.






























48 Social Construction in Two Biologists” Proposals

recognize it, so Crews changes low temperature dormancy to hibernation.
A reader criticizes Crews’s use of the term therapy, which implies he is
doing the lizard a favor with these injections of hormones; Crews
substitutes the more neutral term treatment. Both authors are cautious
with neologisms, so Bloch, having apparently coined the term foward
complementarity, changes it to reverse complementarity when a reviewer
is confused. Both authors correct, with the help of their readers, dan-
gling participles, faulty parallelism, and the like, though neither they
nor their readers would identify these errors by these names.

The important studies of funding decisions by Cole, Cole, and
Rubin (see note 1, earlier) take the applicant’s relation to the disci-
pline, the status in the research community, as given, as already
determined by institution, publications, citations, and previous fund-
ing. And the writer cannot do much, in writing a proposal, to change
these facts, the most powerful arguments for his or her competence.
But the tone of aimost every sentence of a proposal can be revised to
show that one is cautiously but competently scientific. Often, because
of the contradictions of self-assertion in scientific prose, the most
effective means of defining one’s place is understatement, toning
down, not one’s claims for one’s research, but one’s language. In an
earlier draft Crews questioned the received idea that “courtship behav-
ior . . . is dependent on androgens”; later he rephrases this idea as,
“courtship behavior . . . might depend on androgens.” He must be
particularly careful about claims of priority. He changes “the implica-
tions of this observation have been unappreciated” (which suggests
that he was the first to grasp these implications) to “ . . . have not
been fully appreciated” (which only suggests that there is more to say
about them). Asked about this change, he says that the assertion of
“total originality” is “sure death” with the review committee. One of
the ways he defines his place in the community is by his choice of
research animal, so he must be extremely cautious on anything relat-
ing to this choice, even in apparently innocent comments on lizards.
He changes the phrase “More is known about the green anole lizard
than about any other reptile,” which could only tempt fans of other
species to object, to “A great deal is known. . . .” He must be espe-
cially cautious in using the findings of other fields outside his area of
research, for instance, those of clinical research on humans. He adds
the cautious note to the statement that “sexual experience appears to
be the most important factor” in human sexual function, because he
thinks a more definite statement, though supported by his reading,
“could have gotten nailed.”

Bloch also strengthens his argument by backing off from his claims,
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in ways that are more interesting rhetorically than scientifically. One
ratio is followed, in the first version, by “We proposed that. . . .” The
ratio was questioned by some reviewers of the article; the explanation
of it in a later version begins, “One interpretation would be that. . . .”
One of his bolder objectives in the first proposal was to “determine, if
teasible, the rates of evolutionary divergence and . . . approximate
time of synthesis.” But this was criticized by a panel member as a
“notoriously difficult” project. The later version says, more cau-
tiously, that he would “use the reconstruction as a guide in studying
the early evolution of the coding mechanism,” and he refers to “the
distant goal of reconstruction.” In general, later versions present the
interpretation suggested by his model as one hypothesis among sev-
eral others.

The revisions do not, however, show that the meek shall inherit
the grants. As both authors temper their claims, they also assert their
authority in their specific areas of research and point to their previous
accomplishments. Often this change means just a shift from passive
to active voice. Crews changes “mechanisms are revealed” to “I have
been able to reveal,” and “New light will be shed. . . .” to “I will shed
new light.” Similarly, Bloch adds paragraphs on data gathered “using
a program written in this laboratory.” He changes “the finding of
increased numbers of homologies” to “our finding, in nearly half the
searches. . . .” This change emphasizes the success of the project so
far and emphasizes what his own lab has contributed, even though it
has not been funded to do its own sequencing (the experimental
determination of the order of bases on the nucleic acid). As part of this
self-assertion the writers sometimes go out on a limb. Crews adds the
loaded phrase “I predict that . . .” before a claim, showing that his
hypothesis is, in Karl Popper’s term, falsifiable. Apparently this risky
language is expected at certain points; Bloch’s proposals are full of
such explicit predictions and are praised for being “testable.”

Perhaps the most powerful component of self-presentation is the
tone of the proposal, the persona the author creates in stylistic
choices. Tone is not easily traced in textual terms, but clearly both
authors are concerned with sounding scientific as well as being scien-
tific. For example, Crews explains a change from “highlighted” to
“shed new light on,” which was mystifying to me, by saying that the
first expression was “too catchy—sounds unscientific.” Bloch makes a
change in tone when he refers to the object of his search as “an early
precursor to both molecules,” tRNA and rRNA, rather than as a “pri-
mordial molecule,” a formulation he had used earlier which suggests
more strongly his concern with the origin of things. Interestingly,












































































































































































































































































































































































































The Social Construction of Popular Science 181

Scientific American revises this to require Gilbert to supply a personal
subject:

For example [WHAT INVESTIGATOR OF WHAT INSTITUTION?], working
with Heliconius females in the laboratory, showed that they were
strongly attracted to wire models of passion vine tendrils. This be-
havior suggests that . . .

Gilbert, in his revision of the revision, changes this back to an imper-
sonal contruction:

Studies of young, inexperienced Heliconius females, carried out by
Peter Abrams in my laboratory, showed that . . .

The information here is the same, but the emphasis is insistently on
the studies rather than on the investigator.

Crews and Garstka have active sentences more frequently in their
manuscript. But in their case, the Scientific American editor makes
revisions that seem to have just the opposite effect from those in
Gilbert’s article. Here the manuscript version attributes a finding to
the researchers in another field:

Molecular biologists have established that estrogen acts on the fat
bodies to induce the mobilization of stored phospholipids . . .

Scientific American rewrites this with the natural substance itself as the
subject:

They [phospholipids] are released into the blood when estrogen
acts on the fat bodies.

So the mere proportion of active sentences will not tell us the degree
to which the article emphasizes the activity of the scientist; here the
editor brings out the narrative of nature, not the narrative of science,
by making the sentence passive.

In Parker’s article, too, revisions of syntax alter the meaning of the
statements. One addition of a personal element that makes a differ-
ence in how we read the article occurs where he makes a strong claim
for the relevance of his findings to natural selection:

There can be no doubt that the behavior of male dungflies, with its
intense struggles between males for females, offers impressive quali-
tative evidence for Darwinian sexual selection.
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