This is relevant to the “punciuated equilibria” controversy because Mayr, an omithologist, appears 10 be
the source of much of Gould’s understanding of genetics. See Sewall Wright, “Genic and Organismic
Selection,” Evolution, 34, No. 3 (1980), pp. 825-43,

33. Stephen Jay Gould, “The Meaning of Punctuated Equilibrium and its Role in Validating a Hierarchical
Approach to Macro-evolution,” in Perspectives on Evolution, ed. R. Milkman (Sunderland, MA: Sinaver
Associates Inc., 1982), pp. 83-104, |

34. Duane T. Gish, Evelution: The I ossils Say No! (San Diego: Creation-Life Publishers, 1979).

15. Creationists turn the tables on evolutionists in other ways. A favored tactic is to set up strict criteria for what
would constitute a legitimate theory, €.£. that a scientific theory must be falsifiable. See Gish, p. 13. The
claim that evolutionary theory is not falsifiable is interesting, as ong¢ cannot readily imagine scietice
rejecting the concept of evolution, although evolutionary scientisis accepl substantial revisions in
Darwin’s original thinking. To creationists, a pervading belief in evolution smacks of dogma. But this is
hecause creationists fail to understand that the weight of rational and empirical support for evolution is
distributed across many scientific specialities, and that in principle data can be imagined that could falsify
the theory, even if such data never actually existed. Darwin frequently set up such possible scenarios for
the destruction of his theory, including one criterion that, with a century of hindsight, appears to be false
the notion that evolution by natural selection requires phyletic gradualism. In 1839, when On the Origl};
of Species was published, “punctuated equilibria” might have been too much for the theory to bear. But
“punctuated equilibria™ are fully compatible with the much-revised “modern evolutionary synthesis.” See
Stebbins and Ayala.

16. At a press conference during the 1980 election campaign, Ronald Reagan was asked if he thought that the
theory of evolution should be taught in public schools. He responded, “*Well, it is a theory, it is a scientific
theory only, and it has in recent years been challenged in the world of science and is not vet believed in
the scientific community to be as - fallible as it once was believed.” Asked if he believed in the theory
of evolution, the presidential candidate replied: T have a great many questions about it. | think that recent
discoveries down through the years have pointed up great flaws in it.”” See “Republican Candidate Picks
Fight with Darwin,” Science, 12 Sept. 1980, p. 1214,

37. For example, sce James Gleick, “Stephen Gould: Breaking Tradition with Darwin,” New York Times
Magazine, 20 Nov. 1983, pp. 48 ff.; “Darwin is on the Run Again,” People, 8 Dec. 1930, pp. 151 ff.; See,
then, Stephen Jay Gould, “Darwinism and the Expansion of Evolutionary Theory,” Science, 216,23 Apnl
1982, pp. 380-87.

18, Gould, 1982 in Science, p. 381.

19 Gould, 1982 in Science, p. 386.

40. Gould, 1982 in Science, p. 386, n. 29.

41. Vigorous debates about the role of chance and the force of selection on individuals, groups, populations,
and species predate Gould’s notion of hierarchies by at least 40 years. Sewall Wright SUMIMarizes
circumstances under which chance might be important {s¢e note 32). Evolutionary biologist George C.
Williams put much of the controversy to rest with an influential book, Adaptation and Naturat Selection:
A Critique of Some Current Evolutionary Thought (Pninceton University Press, 1966), in which he used
intuitive arguments to demonstraté that the differential success of groups could be traced to the differential
success of their members. Geneticist Richard Lewontin came to the same conclusion in 1970 with a more
tightly reasoned argument ‘1 the lead article, “Units of Selection,” of a prestiglous new periodical, Annuat
Review of Ecology and Systematics, 1 (1970), 1-18. It is unlikely that biclogists are skeptical of Gould’s
claim to a revolutionary insight about “hierarchical evolution” because the insight is new or revolutionary.
More likely, most biologists probably see Gould as trying to sell a dead horse as a champion stud.

42. See Roger Lawin, “Punctuated Equilibrium Is Now Old Hat,” Science, 231 (1986). 672-73,

43. We do not suggest that social and technical discourses are indistinguishable. We concur with Farrell and
Goodnight (299-300) and others that the distinction can be made. Our point is that there are different ways
to credit expertise. This is especially obvious when experts misread each other’s technical dialects and
fail to share key assumptions. What 1s expert in one scientific discipline may well be naive in another,
even if to the laity it all carries the authority of being “scientific.”

44. See: Lyne, “Ways of Going Public.”

43. P:;;l _P: Eampbell, “The Personae of Scientific Discourse,” Ouarierly Journal of Speech, 61 (1975),
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The Rhetorical Construction
of Scientific Ethos

Lawrence J. Prelli

Aristotle stressed that a central means of persuasion 18 2 rhetor’s perceived
character Or ethos.! To inspire confidence in claims advanced discursively, a
rhetor must display the qualities of intelligence, moral character, and good will
that are held in esteem by an intended audience.” Research on the sociology of
«cience makes clear that scientific rhetors are also subject to the constraints of
ethos.

The groundbreaking work on scientific ethos was undertaken by Robert K.
Merton.” Merton sought to identify the binding otitutional norms that constrain
the behavior of scientists, and facilitate establishing and extending certified,
objective knowledge of the physical world.? The norms of science, Merton
believes, encourage behaviors that minimize distortion durng systematic obser-
vation and maximize efficient dissemination of certified knowledge:

The ethos of science 1s that affectively toned complex of values and
norms which is held to be binding on the man of science. The norms are
expressed in the form of prescriptions, proscriptions, preferences, and
permissions. They are legitimized in terms of institutional values. These
imperatives, transmitted by precept and example and reenforced by
sanctions are in varying degrees internalized by the scientist, thus fash-
ioning his scientific conscience or, if one prefers the latter-day phrase,
his superego. Although the ethos of science has not been codified, it can
be inferred from the moral consensus of scientists as expressed 1n use
and wont, in countless writings on the scientific spirit and 1n moral

indignation directed toward contraventions of the ethos.”

The scientific ethos binds both technically and morally. It is technically
binding because it prescribes efficient procedures for securing the exiension of
certified knowledge. It 18 morally binding because 1 is believed to assert what 18
right and gmd.ﬁ The norms identified in Merton’s original formulation are as
follows: Universalism requires that knowledge claims be subjected to pre-estab-
lished, impersonal criteria that render them consonant with observation and
previously established knowledge. Community OF COmmunism prescribes that
research is not a personal possession but must be made available to the commu-
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Merton added to his ori ginal list the norms of originality and humility whep
he studied priority claims in scientific discovery.” Originality is a sotirce of
esteem for one’s work because through this quality scientific knowledge ad-
vances. Humility ensures that scientists will not mishehave at the rate tha they
jfvould if importance were assi gned only to originality and to establishing priority
In scientific discovery.

Much research done in the wake of Merton’s studies has supported his
functional norms, but there has also emerged evidence that there exists in science
a second set of “counter-norms” wholly incompatible with those identified
Initially by Merton.'® For example, in a well-documented study of NASA “moon
scientists,” Mitroff identified some of these counter-norms ! The list includes
Farﬁcu[arfsm, which counters universalism. Scient; sts often regard as legitimate
JuFlgments about research reports and proposals that are based on personal
criteria, such as the ability and experience of authors, rather than on the strictly
technical merits of the research claims themselves, Simtlarly, solitariness op-
POSEs communality. Scientists often do exercise property rights regarding their
work. From this counter-normal vantage point, secrecy is appropriate conduct
and, indeed, helps scientists avoid disruptive priority disputes and ensures that
they do not waste colleagues’ time by rushing immature work into print. Inter-
estednessﬁ opposes disinterestedness. This counter-norm promotes conduct that
Serves scientists’ special communities of Interest (for example, their mvisible
colleges). Finally, organized dogmatism counters orgamzed skepticism. This
counter-norm prescribes that scientists do not Incessantly doubt their own and
others’ findings, but instead assent fervently to their own findings while doubting
the findings of others. '

Evidence of conflicting commitments among scientists has led some soci-
ologists to question whether the constituents of Merton’s scientific ethos should
be considered “normative” at ail. This question remains unsettled, but I do not

intend to address it here, !’ My contention is that when scientists resort to these
common themes in discussing, Justifying, or evaluating actions, the alleged
“norms” and “counter-norms” of science serve a rhetorical function, regardless

or unfavorable perceptions of scientific ethos. Scientific ethos is not given; it is
constructed rhetorically. Rhetors respond to, or seek to avoid creating, ambigui-
ties and conflicts about their scientific credibility. They do this by choosing from

dmong a range of strategic options those that are best suited to situational
contingencies. What sociologists of criencs hava loae - 11+ a .
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RHETORICAL CONSTRUCTION OF SCIENTIFIC ETHOS 89

index the available range of discursive strategies for establishing negative or
posttive audience perceptions of scientists’ ezhos.

First, we need to recognize that attention to the constituents of scientific ethos
becomes salient only when the discourse of one scientist is made and evaluated
by others in scientific situations that are rhetorical: that 1s, in problematic or
ambiguous situations that involve inducing adherence to ideas presented as
“scientific.”'* Barnes and Dolby make the point that scientists stress the si gnifi-
cance of such intellectual qualities as “rationality” or “skepticism” in situations
that involve celebration, justification, or conflict.'’ Within such situations suc-
cessfully resolving problems or clarifying ambiguities hinges partly on the
percerved qualifications of the proposing thinker or researcher. What scientific
qualities will be most valued can vary from rhetorical situation to rhetorical
sifuation.

Considerations such as secrecy, communality, objectivity, and emotional
commitment may or may not be situationally relevant to evaluating a scientist’s
professional work. The situation in which scientific discourse is being evaluated
determines the relevance and salience of each such quality. This is to say that
when a scientist makes knowledge claims to colleagues and implies that these
claims are “scientific” it may be relevant, though it will not always be imperative,
to weigh the claimant’s objectivity or emotional involvement, openness or
secrecy, skepticism or enthusiasm, and the like. In various situations either of
such opposed qualities rmay be relevant and be Judged a scientific virtue or vice.

The professional ethos of a rhetor as a scientist becomes specially relevant
when there is reason to believe that his or her primary aims are tied to such
“nonscientific” pursuits as securing personal celebrity with lay audiences,
achieving political or religious aspirations, or perpetuating beliefs that have
occult or supernatural implications.'® Even those seeking explicitly to popularize
science risk jeopardizing their ethos with expert audiences. They must find
“common ground” with technically unskilled audiences, leaving themselves open
to charges that they are pursuing objectives other than those that are properly
“scientific”” or “educational,”"’

In science as elsewhere, when the status of claims is problematic the ethos
of the claimants can become pertinent. As Aristotle said, “We believe good men
more fully and readily than others: this is true generally whatever the question
I1s, and absolutely true where exact certainty is impossible and opinions are
divided.”'® Then, a claimant’s “rationality” or “skepticism” can become 1ImMpor-
tant considerations for audiences charged with adjudicating technical claims."
Similarly, one might dwell on a scientist’s reputation, experience, and technical
skill and on such grounds give problematical technical claims the benefit of the
doubt.”

Whatever is said or done to influence perceptions of a scientist’s ethos will
arise from a finite set of values implied by the notion of “doine eoad science™
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}fe;ba!ly or di;tlplied by actions; they supply scientists with persuasive means for
inducing adherence to their aims and claims as scientifi “
induci 1cally “rea »
legitimate.” Y ressonebieT or
A:s soon as we recognize that we are dealing here with rhetoncal fopoi, the
seeming copﬂlct between alleged “norms” and “counter-norms” dissolves ,The
then*{es having to do with scientific ethos are not law-like or even “rules”" the
are lines of thought that bear on a scientist’s credibility in this or that rhet;:rrica};

snuatifon. Mulkay’s description of how the constituents of scientific ethos actuall
come into play reflects their rhetorical topicality: !

In scif:nc:e. ..we have a complex moral language which appears to focus
on certal_n recurrent themes or issues; for instance, on procedures of
communication, the place of rationality, the importance of impartiality
and of commitment, and so on. But...no particular solutions to thé
Prﬂblems raised by these issues for participants are firmly institutional-
1z§d. Instead, the standardized verbal formulations to be found in the
scientific community provide a repertoire or vocabulary which scientists

can use ﬂexib]yztﬂ_categorize professional actions differently in various
social contexts.”

Topoi for building or diminishing a scientist’s ethos are imprecise In the sense
tha}t any of the “recurrent themes” can be applied and developed in many ways
It. is the abstract quality of topoi that makes them useful generative devices fm:
yleldir_}g multiple specific applications. Most scientists will have some degree of
cc:rml'r{ltment to such topoi as impartiality, objectivity, commitment, novelty
hl.ll'l'lll'lt}’, and communality, and their opposites. Each scientist identifies with thé
ropo:i In Fhe abstract; and then by moving in thought from the abstract to concrete
applications, each can discover an array of specific arguments supportive of his
or hE.:l' overall position. Conflict often turns on whether one is for or against a
specific application of a topos, say, humihty, or whether one 1s for or against a
c?mpgmﬁve ranking of the topoi according to their alleged sigmficance 1n a
mtuat.m‘n. For instance, there can be disagreement about whether novelty or
skepticism is most important. Although the terminology of topical theory 1s not
f.lsecl, Mulkay’s explanation of how “standardized verbal formulations™ operate 18
in fact a discussion of how rhetorical topoi relating to scientific ethos are chosen:

A major influence upon scientists’ choice of one verbal formulation
[wt.zat. I am now calling a “topic”) rather than another . . . is likely to be
their interests or objectives. It can be assumed that, for a given scientist
or group of scientists, these interests will vary from one social context
to another. Thus . . . when researchers were frustrated by the apparent
reluctance of others to make significant findings available to them, they
tended to select principles favoring communality which justiﬁed, their
condemnation of the others’ behavior and added weight to their exhor-
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tations. In contrast, those scientists who had made the discovery were
able to find principles in favor of personal ownership of results [secrecy].
In different circumstances, a person’s Or a group s choice of rules can be
entirely reversed. Not only is 1t possible to vary one’s choice of formu-
lations as one attempts to identify the evaluative characteristics of
different acts, but it is also possible to apply different formulations to the
same act as one’s social context |t:hzemgtt=.:s..21

One kind of rhetorical situation in which concerns about professional,
scientific ethos become particularly salient is marked by questions about demar-
cation criteria. If it were possible tO draw a sharp line of demarcation between
«cience and nonscience, there would be little ambiguity involved when class-
ifying discursive aims and claims as “scientific” or other; hence, there would also
not be any need for rhetoric to clarify the scientific standing of those aims and
claims. However, whenever we seek to differentiate “science” from ‘‘nonscience’”
there will always be working ambiguities. In these rhetorical situations, scientists
will likely choose rhetorical strategies that help them construct “boundaries” that
are favorable to their own professional goals and interests and unfavorable to
their competitors. For instance, researchers might make rhetorical appeals that
construct “narrow” or “rigid” boundaries, inducing adjudicating audiences to
distinguish their “geientific” work from the research of those they allege are
anorthodox or unscientific soutsiders.” In Gieryn’s view, scientists engage in
“boundary-work” not for the lofty epistemological reasons philosophers often
cite (for example, preservation of scientific truth), but as a rhetorical means of
solving practical problems that can block achievement of professional gﬁﬂlS.23
Scientists draw sharp contrasts between themselves and “nonscientists” to en-
hance their intellectual status and authority vis-a-vis the “out groups,’ to secure
professional resources and career opportunities, to deny these resources and
opportunities 1o “pseudo-scientists,” and to insulate scientific research from
political interference. We should notice, too, that researchers with “unorthodox™
aims and claims will also compose rhetoric about scientific ethos; but they will
typically seek to “broaden” or “soften” the “houndaries” of science as they are
defined by defenders of scientific orthodoxy, attempting to show that they, too,
are scientists and that their claims should also be taken seriously as reasonable
scientific contributions.

Audiences called upon to adjudicate “boundary disputes” are often com-
prised of scientifically illiterate laypersons, who nevertheless have great respect
for the authority of science and its practit) oners.2 When “experts” disagree about
matters of public policy, the Jaity usually cannot decide issues on technical
grounds. Rhetors will therefore seek to settle demarcation exigencies by con-
structing “houndaries’” in view of some ideal, public 1mage of science and its
practitioners. Both orthodox and unorthodox scientists will choose from among
the special topoi of <cientific ethos to construct public images favorable to their

respective interests and objectives.
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The Topoi of Scientific Ethos: A Case Study

What follows is a case study of topoi used to attack and defend scientific Erhos
The case concerns Francine Patterson’s and Eugene Linden’s The Educatiop 'ﬂ
Koko, and Thomas A Sebeok’s review of that book.” In the book, Patters:f
explains how she taught Koko, a gorilla, to use American Sign Language. Musl:
scientists would agree that Koko makes some kind of gestures but many a]mm
conclude that Patterson has gone far beyond her data when she claims that the

“animal has learned its lessons so well that it can ask questions, lie, insulg
apologize, and even express grief.”® Sebeok, Professor of Anthropology, Lj
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tics, and Semantics at Indiana University, is one of the most outspoken criticg of
language acquisition studies of apes in general and of Patterson’s research in

particular. In his review, “The not so sedulous ape,” Sebeok attacks Patterson’s
scientific ethos on the grounds that she lacks technical and communal qualities
that should be displayed by “credible” scientists. Specifically, Sebeok implies
that Patterson and her co-author are not “real” scientists: they are scientific
“outsiders” because they display qualities of thought and behavior that are, at
best, 1n conflict with the Mertonian “virtues” of scientific ethos: universality,
communality, skepticism, and disinterestedness.”’

Sebeok suggested that Patterson is not a “‘real” scientist because her technical
claim-making is, in a word, “bizarre”; he repeatedly illustrated how Patterson’s
claims for Koko’s linguistic cleverness conflict with an implied universal con-
sensus about what is already known about the language behavior of apes. He
referred approvingly to Herbert S. Terrace’s conclusion, in his book Nim, “that
there 1s no evidence at all that apes can either generate or interpret sentences.”
Sebeok buttressed his claim by arguing that Terrace’s “hardly surprising” con-
clusion, in direct contrast with Patterson’s claims, is consistent with what has
been revealed by “informed” linguists, and “responsible” ethologists: “Terrace’s
results are . . . in perfect conformity with the long held judgment of informed
linguists from Max Muller (1889) to Noam Chomsky. They accord equally well
with the view of responsible ethologists, such as Konrad Lorenz, who declared,
in 1978, ‘that syntactic language is based on a phylogenetic program evolved
exclusively by humans,” and that anthropoid apes ‘. . . give no indication of
possessing syntactic language.’ ”* The conclusion that Sebeok would have us
draw from this passage is clear. Patterson’s research claims are not grounded in
and consistent with established research conclusions in respectable fields of
scientific inquiry. Accordingly, as a scientist, she can only be held in contempt
as “uninformed” and “irresponsible.”

Sebeok also criticized Patterson’s research claims on the ground that she is
an incompetent experimenter. Specifically, he charged that Patterson had not
accounted for possibilities that the animal was behaving in response to clues given
by experimenters, an experimental problem popularly known as the “Clever
Hans™ phenomenon. According to Sebeok, this fallacy is one “by which Koko’s
entire ten-year curriculum has been errantlv nag-ridden. . . .” To sunnort this
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A en

. ent Bri Richard Gregory, also con-
- The eml

either “human language or

stol neuropsychologist,
9 ' t exhibit '
P d, in 1981, that apes do not exl et ;
L Flleiectual ability”, and wisely admonished: There are s0 mar;'_:;l :;Ffﬂr:n
mental difficulties and possibilities of the animals pickingup €

m

- . : Lﬂ
the experimenters, given unwittingly, that extreme caulion is essentia

phi

search with arguments that ques-
tations of data. For instance,

k challenged the interpretive

Sebeok repeatedly assailed Patterson’s re o
2 ned the reliability of both her data and her interp
t;guergon’s competence became an issue when Sebeo

k- c]aim that Koko was able to tell lies:

Much is made of her aptitude for lying, which, according to 11:1;6 aut:o;'s,:
«of course, is one of those behaviors that shows the power ol language:

. . e
Here, however, furks a terminological confusion, one that, lfu;her;n: <
begs ‘the question. Many kinds of animals—the most remarka ecC

—gl ive off,
record is that of the Arctic fox, Alopex !agapu.? gwe,bordgtlivnitign
deceptive messages, in a word, prevaricate. Buta lie must, by de :

29
be “stated,” which Koko simply cannot do.

ebeok would have us conclude not only that

Iso that her abihty toO render “scientific”
advances cannot be accepted
ience with Patter-

ties of Patterson’s
4530

From this and other instances, S

’ t but a

Patterson’s data are Suspet .

judgments is highly questionable. The claims she advances &

unless one replaces “pre—astablished impersonal cn:jerls g

son’s idiosyncratic standards of judgment. In.a word, the q e Oty
thought and conduct jack affinity with the scientific virtue

Sebeok continued his attack on Pathrson’s ethos by]
the powerful topos of arganizad_slfepnmsm'. 1.30:: exz:}r:‘;p ;.; ebeok amplE e o
Patterson’s and Linden’s pmclwlty' 1o m_lmmlze P e OF o th
t and systematic doubt 1n their research by associaling om
detachrzsz of a field whose scientific status has tiielen thought questmnz; e. uc{,
PTDF:;?d to be “addicted to the use of ploys famihar from parapsychology, s
are

i ' "V ong these
as that the presence of a skeptic tends to ruin experimental results. f;nrzmﬂgrs ese
is their emphasis on emotional rapport between eXperl 1 "
ndition for making successful experimental results.
thors’ belief “that one cannot really undx—::rst?? t_he

i 1 limits of their abilitics
' mals or bring them to the )
mental workings of O oo them.” He then asserted that the “obverse

ne first has true rapport with e
u?lf;ii ?:laim . that the intimacy between Patterson E.md her beloviiiﬁl;:}w zy
Eﬂpelessly overclouded her scientific objectivity and judgment. . . . :

’ ims must be
Sebeok would lead us 10 conclude that Pattersons resez‘arch cla:;ntliil o
technically unacceptable because her conduct resonates with an obs ,

' language.
1C Wi eve that Koko makes and uses | |
e i al ethos depends not only On how audiences perce1ve

A scientist’s profession ot oniy O audie oy
o Lmw mrwematence hut also on how that scientist's place within a legiti

drawing arguments from
Sebeok amplified both

iiplﬂy S'H
apimal subjects as a preco
Sebeok quotes directly the au
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his or her SCi;?;':Eilzty is wﬁewed. o the extent that a rhetor's
of his or her aims and Ilnfnumty becomes confusing, so too dgemnnecﬁ
Patterson’s and Lindei’:liiiyl have so far shown that Sebeok son gtﬁe legiting
needed to make credible, t X b‘y reting that they lack the Scient‘;“toc
authors’ credibility b ’ ‘?Chﬂlcai] claims. He also repeated] e -
Y oy maxing thelr relationship with a prﬂfegs‘c:halllengeiﬁ"

10nal s¢j en:

communit i
Ity seem ambiguous to the reader. Sebeok did this b
Y using three j;:28

Sebeok offer T :
Miss Pattem{:E this “translation”: “In plain text, this citation

§ connections with Stanford University has b o I

Ceén severed

b
L.

] Shﬁ n

longer enjo
ys free access to its co
lent : mputers.” In oth
scientific stand n other words 04
Seh ing bﬂ*_«’:ause she has lost the resourc i~ Pa.ttersﬂﬂ has no 4
ebeok attacks the scientifi es of alegitimizing institution . )
even less subtlet L_entl IC ethos of Patterson’s co-author, Ey & lstitution.
' " $ e 1 o
best known fo tt; :. Lr;f:len 1S E!eplcted a8 “‘a Wresﬂﬂl‘-tllrned-jfu:_]: I;lnden, Wlﬂl
the most gullible public for his Apes, Men, and Language (1974 f;;St, perhaps 3
attempts at lineu; , as well as defensively emotion-laden po uf 81), surely 28
guistic commurnication with any of our callat,eralinjr ;‘:Tﬂunt of
estral species i E8

so far published....” The implication here i j
Cming s iuions e, b, populais of e s
In additi(): 53“3 at Fhat. e andnot
scientific cnmmu;l;-tg ml;]g that Patterson and her co-author do not “belong”
community of scienigstsy Ve o position, Sebeok “reads them Gutgﬂff? he
ample public funds to o on grounds that Patterson has been unable to e
of dollars in federal fundlsjﬂirrt hgr‘reseﬂrch. Sebeok was explicit: “While lnislﬂl{ii[;nl .
in chimpanzees and orarans € oeing squandered on the futile search for laney o
institutional base, with thf Suﬂnsé}iat;ersrﬁn continued her work, without a P%‘n;ii
‘non-profit’ commercial entef[frisegl priva‘e SOLILCS, including a large, so-called
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On [0 Concrete cppd

48. Kuhn describes functional features of these “good reasons” that reflect their rhetorical 1o
ally the criteria are imprecise: individuals may legitimately differ about their applicati
In addition, when deployed together, they repeatedly prove to conflict with one another * L E
Kuhn, “Objectivity, Value Judgment, and Theory Choice,” in The Essential Tension- S f " (Thom‘ k]
Scientific Tradition and Change (University of Chicago Press, Chicago, 1977), p '32;}-‘—’?? Studiey +
related to scientific erhos, these technical ropoi have evocative, inventional pma:f:rsl due t. Ike': the fopdt
ambiguities, thus allowing generation of varied and sometimes conflicting arguments hiﬂmrwmt"h 1
across rhetorical situations. See ibid., pp. 321-5. th within alld .

49. For an example of how topical analysis can be applied to technical articies see S. Michael
Birth of Molecular Biology: An Essay in the Rhetorical Criticism of Scientifs
Review, 3 (1984), especially pp. 73-4. In this volume, see Halloran. pp. 42-3.
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