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ARTICLE

(2)

Evaluation of the Nangay Decimetric Radiotelescope, Revisited

C. Stewart Gillmor
Department of History
: ) Wesleyan University, Middletown, Connecticut

The evaluation of Nancay

in 1981 John Irvine and Ben R.
Martin (=IM) published (1) in La
Recherche, a popular French general
sclence journal, anm article
evaluating several radicastronomy
centers. Martin and Irvine (=MI)
published a longer but similar
article in 1983 (2). These articles
contained considerable data from two
Brictish radioastronomy centers
(Cambridge and Jodrell Bank), and
from the Dutch center at Westerbork
and the German center near Bonon.
These data included publication
counts and citations for the decade
beginning in the late 1960's. In
addition, IM provided rank-order
results for nine radioastronomy
centers based upon oral interviews
with radicastronomers at the four
centers mentioned above. Those
interviewed, nearly all of whom
worked in galactic and
extra-galactic specialties, ranked
the four centers, along with five
other centers located in Australia,
France, Puerto Rico and the United
States. In the oral rankings, based
upon answers to the question of
which centers had contributed most
"to scientific knowledge made over
the ten—-year period” 1969-1978 (IM,
p. l4l4; MI, p. 84), Jodrell Bank
ranked seventh; Arecibo, Puerto
Rico, eighth; and Nangay, France,
ninth and last.

In 1982, several months after the
publication of Irvine and Martin’s
first radioastronomy article,
Lucienne Gouguenheim and Ilya Kazhs,
respectively Director of the Nangay
radioastronomy center, and Director
of the large decimetric
radiotelescope at Nangay, published
an article in La Recherche (=GK)
(3), evaluating the work of the
decimetric radiotelescope group at
Nangay. The Nangay center or

observatory, has three research
groups: the large decimetric
radiotelescope group, the
radicheliograph group, and the
decametric radioastronomy group.
Each group does both
observational-experimental, and
theoretical studies. In turn, the
decimetric radiotelescope group has
two teams ( ggllilges )—- the
astrophysical and the geophysical.
GK presented publication and
citation data for articles coming
from the radiotelescope group alone,
thus excluding the other two groups
at Nancay, and also excluding
theoretical articles not linked with
the large radiotelescope. As GK
said, they presented bibliometric
data "non pas au centre de Nangay
globalement, mais aux seules équipes
d'astrophysique et de géophysique du
radiotélescope décim&trique, en nous
limitant de plus & celles des
publications de ces équipes qui sont
lides 3 1l'instrument.” GK's data

for numbers of papers published,
mean citation rates, and numbers of
highly cited papers, they argued,
placed the scientific output of the
large Nancay decimetric
radiotelescope not last among the
other four centers previously
studied in detail by IM. GK stated
that the "partial indicators”™ did
not seem to have the high degree of
coherence invoked by IM and they
suggested reasons for this,
including that Nangay, being a
multidisciplinary center was perhaps
not comparable, as required by IM's
methodology.

In December

1984, again in La

Recherche, Susan Plummer, Martin and

Irvine (=PMI} (4), responded to the
French astronomers. PMI recalled
IM's earlier study of the "four
large European radiotelescopes.’
They said the data they had since



evaluated for Nansay showed in fact,
that "when the bibliometric values
are obtained for Nangay in the same
manner as for the other
radiotelescopes, they fit perfectly
the results of our peer evaluation”
(4). "Perfect fits" occur rarely in
social science studies. Irvime and
Martin have recently completed a
number of science policy studies and
have stated "The overriding goal of
the various studies of basic science
specialties that we have undertaken
in recent years has been to develop
explicit and systematic methods for
evaluating the past scientific
performance of major research
facilities and theilr associated
user-groups” (5) (p. 311). John
Ziman has characterized their work:
"It is carried out with meticulous
thoroughness and critical attention
to detail- no one has seriously
faulted it in factual terms."(6)

Using publication lists from Nangay
provided by Dr. Gouguenheim, PMI
excluded from consideration all
articles not appearing in
peer—reviewed journals or conference
proceedings. The remaining
publications, they said, they
divided into 4 categories: 1)
Theoretical publications; 2)
Publications presenting observations
made on the Nancay radictelescope in
galactic and interstellar astronomy;
3) "Publications presenting
observations made on the Nancay
radiotelescope in areas other than
astronomy: physics of the Sun, the
planets or the ionosphere and
geophysics™; and 4) Publications
containing observations made by
Nancay astronomers on installations
other than the Nan gay
radiotelescope.

PMI discovered an arithmetical error
in GK's paper which dropped Nangay a
notch on the ranking for average
citations per article. More
importantly, they reduced GK's
figure of papers "highly cited”
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(i.e., here to mean cited 12 or more
times in a year) produced by the
radiotelescope groups from 9 to 2,
and cut the average number of
publications produced by half, from
30 to 15 a year. This is, they
said, comparing "the results of the
Nangay radiotelescope with those of
the four other” European telescopes.
In sum, they say "all these
indicators™ would seem to show that
"the Nangay radiotelescope has
contributed noticeably less to the
progress of radioastronomy during
the ten years 1969-1978 than the
instruments of the other
observatories.” But is this so
indicated by the data?

Evaluation revisited

I will discuss here sone
investigations of the Plummer,
Martin and Irvine evaluation of the
Nangay radiotelescope. Although
they talk of "radioastronomy", MI
and IM never define it, noting that
Cambridge and Jodrell Bank "tend to
concentrate on different research
areas and problems within this
speclalty.” But "It is with radio
astronomy that this study is
concerned” (MI, p. 75). They state
that citations are counted for "all
previous research work by each
centre” (MI, p. 81, and Table 8),
excluding popularizations,
unpublished papers, preprints and
reports. Plummer, Martin and Irvine
also talk of radioastronomy, though
with Nangay they seem to include in
the definition galactic and
interstellar specialties but exclude
other specialties, especially solar
system and solar radio astronomy.
This doesn't seem to be the equal of
the other (IM, MI) studies, where
they basically compared all the
professional publications (excluding
popularizations, etc.) theoretical
and otherwise of the other
observatories. For example, from
Cambridge are included papers coming
from all the various antennas, plus
theoretical papers, plus those from



Kenneth Budden's group in wave
propagation (with which I was
fortunate to be associated at
Cambridge in 1976). Also as
example, MI (Table 12, p. 83)
indicate that the Westerbork count
ef 7 highly cited papers includes
one review ‘and one instrumental
paper.

Plummer, Martin and Irvine kindly
sent me photocopies of the
publicacion lists they said they
received from the Nangay center
Director in June 1982 and upon which
they subsequently indicated their
categorizations. The numbers of
total papers and total number of
highly cited papers from the four
other observatories are compared in
PMI {(Table 1, p. 1611) against only
galactic and interstellar papers
from the Nangay radiotelescope and
also exclude papers from Nangay
which PMI classified as "Theory”. I
noticed that PMI in fact constructed
at least 6 categories, not 4 as they
stated in PMI (p. 1610), and
excluded also what they considered
as "Review” and "Instrumental”
papers from Nangay. Yet, as we see,
they included these for, e.g.
Westerbork. In addition, PMI's
labeling of some Nangay papers as
"Theory”™ includes examples of what
the French call “"modellisation," or
matching data to theory, or even
data presentation. For example, one
of the highly cited French papers
labeled by PMI as "Theory” and
omitted (7) even bears the sub-title
"Optical and 21-cm Line Data,"” is
not primarily theory and certainly
contains Nangay data. It is the
first in a series of three papers:
paper II and paper III are
subtitled, respectively, "Empirical
Properties” (8), and "Theory and
Applications"” (9). All three were
classed "Theory" by Plummer, Martin
and Irvine on their lists. Another
highly cited paper they list as
"Theory"” and exclude from counting
is not primarily a theory paper, but
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is a “Statistical Study of Integral
Properties of Galaxies Measured in
the 2l-cm Line."(10) There are more
examples of this, but “"Theocry”
papers were not a category lndicated
in IM, or MI.

It seems appropriate to point out
that IM's oral opinion poll question
cited above was to evaluate
"contributions to scientific
knowledge” and also that PMI's Table
I is titled "Indicators of
Contributions of 5 Observatories to
Radiocastronomy Research, 1969-1978"
(PMI, p. 1611). Thus they do not
compare the institutions on an equal
basis, and it is not clear to the
reader that they use additional
categories to exclude Nangay papers.
These categories are no% mentioned
in their earlier (IM, MI) papers
although PMI state (p. 1610) cthat
they are using the “same criteria”
and obtaining their values "in the
same fashion"” as 1in the earlier
studies.

One of the Martin and Irvine's
important partial indicators is the
number of highly cited papers
produced. We will use here their
choice "Papers cited 12 or more
times in a year” to represent highly
cited (PMI). Going back and
counting as did GK, and excluding
purely theoretical papers, I find 10
papers issuing from the Nangay
decimetric radiotelescope and cited
12 or more times im one year, in the
period 1969-1978. There are five
papers by the astrophysical team and
five by the geophysical team, plus
at least one "Theory"” article by the
Observatory Director which does not
link to the radiotelescope work.
These papers all were authored or
co-~authored by French
radioastronomers and physicists
using data gathered by the
decimetric radiotelescope at Nancay.
PMI (Table 1, p. 1611) give as the
number of highly cited papers
produced by the other four



observatories: 19 for Cambridge, 3
for Jodrell Bank, 7 for Westerbork,
and 2 for Bonn. If these figures
are correct, then Nancay certainly
is not last; it is arguably second
with 10 articles. If one limits the
Nangay observatory only to one
-portion of the output of ong of its
groups, thenh the number is 5. But
nowhere here does it seem one is
comparing "like with like" (IM, p.
1410).

Solar system radioastronomy and

geophysics
In their article, Gouguenheim and

Kaz&s point out that the Nangay
radiotelescope group has teams both
in “astrophysics and geophysics”.
In her letter accompanying the
publication lists ‘she sent to Martin
and Irvine 1in 1982, Dr. Gouguenheim
{11) indicated that the big
radiotelescope was used 20% of the
time for geophysics. PMI treat of
this use of the N angay
radiotelescope Iin their category
"physics of the Sun, the planets or
the ionosphere and geophysics.” In
their Table 2, titled "Comparison of
Values", one obtains for this solar
system astronomy and geophysics
research, figures which give a total
of 54 papers published in the decade
1969-1978, with a rather small
number of citations obtained. I was
astonished when I read this in PMI,
since I had some years ago become
acquainted with the excellent solar
system and geophysics work of the
Nangay radiotelescope. For a large
international sample of geophysics
and space physics literature
published during the years 1967-1973
in the Journal of Atmospheric and

Terrestrial Physics, 1 had performed
a discriminant function analysis
comparing expert opinion and
citation data (12}, Segregating
these data by country of author,
both as measured by expert
evaluation and by citations, the
highest national proportion of
highly rated articles was gained by

the French. 1In fact, 7 of 8 of the
most highly cited French articles
concerned use of the Nangay
radiotelescope (13). Given the
sample size and the nature of the
data, I take this to indicate that
the French geophysics and space
physics research produced by those
using the Nangay decimetric
radiotelescope was very good, and in
some cases among the very best, but
I do not claim it to have been
first, or third, etec. in ranking
among the other countries in the
sample.

Since I am most interested im the
solar system and geophysics, I set
out to measure the number of
French-produced articles in solar
system astronomy and geophysics
published 1969-1978, utilizing data
from the Nancay radiotelescope. 1In
effect, 1 attempted to replicate as
closely as possible the evaluation
of this literature made by PMI and
presented in their Table 2 titled
“Comparison of Values" (PMI, p.
1611). I searched the literature,
examined bibliographies and obtained
publication lists from the Director
of Nangay. I personally examined
each article. I discussed my
selections with radioastronomers and
with geophysicists at my own center.
Following PMI's (1984) published
plan of dividing the literature into
four categories (at that time I
didn't know that they had created at
least six categories for Nansay), I
excluded pure theory papers and
those not utilizing Nancgay
radiotelescope data. A rather
extensive search increased my total
of articles located over that in the
several bibliographies by about 10
to 15%. I located 106 articles in
solar system astronomy and
geophysics as against the 54 given
in PMI, for the period 1969-1978.
More important, I found that the
number of citations received, as
counted in the volumes of the
Science Citation Index, was larger




by a factor of from 4 to 6 and
that the mean citations per article
was from 2 to 4 times larger than
that given in PMI.

I should remark again that the idea
of categorizing articles uniquely
(as "Theory," "Observation,"”
“"Instrumentation,” etc.) not only is
difficult in practice but 1is
misleading for many articles in
geophysics and solar system
astronomy, and indeed in astroonomy
in general. Most articles are
multi-category. A common mode, to
take as example a recent article
co—~authored by one of my former
students, is to have 1)
Introduction; 2) Basie prineiples;
3) Initial Experiments; &)
Discussion. This article has almost
equal parts: Discussion of Theory
and Method, Observations, and
Instrumentation (l4). In any case,
I wouldn't defend my number of 106
articles as the only correct answer.
If 1 were to exclude several
articles which were mostly review,
but which contained Nancay data, the
mean citation rate of fhe remaining
articles would increase. Finding
the last 15% of the articles on my
list lowered the overall citation
average about 5%Z. Moving the 4-year
integrated citation averages (used
by PMI) through the decade produced
a variance of plus or minus
15%. The papers published in French
language journals, though the sample
was very small, received only about
half the citations per article as
those articles in English language
journals. This last result accords
approximately with results found for
biology and psychology articles for
francophone Quebec given by
Descarries~Berlinger (15) and in
general follows the results found by
Garfield (16). 1 think many readers
are familiar with the numerous
variables affecting citation
evaluation and usage.

My list of 106 articles using data
from the Nangay radiotelescope
consists of 13 in solar system
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astronomy (interplanetary
scintillations, planet and comet
observations, etc.) and 93 in upper
atmosphere geophysics and space
physics (incoherent scatter measures
of electron density, electron and
ion temperatures and other plasma
parameters, gravity waves, etc.).
These last studies have been
performed by the geophysical team of
the Nangay radiotelescope from 1965
to the present, mostly by personnel
from a lazboratory (CRPE) formerly
called GRI. This laboratory's work
was very favorably treated in a
publication and citation study of
six French fundamental research
laboratories published by Larabi
(17, I8). Larabi's articles are
cited by Irvine and Martin (1) for
the reader "to know more"” and in
Martin and Irvine (2) as one of "the
few authors who have compared groups
of scientists ... ." 0ddly, though
their studies centered on the groups
at Cambridge and Jodrell Bank, MI do
not cite the book by Edge and Mulkay
(19), which is the most complete
study of groups in radio astronomy
and which concentrates on Cambridge
and Jodrell Bank.

I took PMI's list of 54 solar system
and geophysics articles and read
them. Eleven of the 54 indeed
concern solar system data cobtained
by the Nangay radiotelescope. That
number compares closely encugh to my
number of thirteen. One of the
remaining 43 articles on their list
utilizes the radiotelescope but is
misclassified by PMI as solar
(“"Kinematics of Neutral Hydrogen
Clouds in the Solar Vicinity from
the Nangay 2l-cm Absorption Study”
(20) concerns galactic astronomy,
not solar system.) The remaining 42
articles of their list of 54 do not
in fact use the Nangay
radiotelescope but use other radio
and optical instruments, both at
Nangay and at other observatories.
For example, "Study of a Jovian
Plasmasphere and the Occurrence of



Jupiter Radiobursts” (21) uses no
Nangcay radio or radiotelescope data
but“data from satellites Pioneer 6
and 7, Explorer 33 and 35, and Vela
2 and 3, plus radio observatories in
Colorado and Florida.

Concerning the 93 gedphysical
articles in my list of 106 solar
system and geophysical articles, PMI
have none at all, although their
Table "Comparison of Values" is
meant to include all the
bibliography. The reasons for this
omission are not c¢lear. In a note
of 16 April 1985, to be appended to
Gillmor (22), PMI maintain that
these articles were not included in
the bibliography sent to them by the
Nangay Director, Dr. Gouguenheim.
However, Dr. Gouguenheim (23)
indicates that she sent the same
lists to Gillmor that she sent to
PMI. 1In any case, the geophysical
bibliography was published (24)
almost two years before PMI's
article was published. PMI did not
respond to questions asked in
Gouguenheim's letter accompanying
the bibliography she sent to them in
June 1982 nor, according to
Gouguenheim (23), did she receive
any of their preliminary analyses of
the Nangay bibliography nor a copy
of their article, either in preprint
or final form. Thus, she was not in
a position to advise them whether
portions of the bibliography were
missing or whether articles were
misclassified in their analysis.

Counting, classifying and reading

articles

In their article, PMI suggest that
"one of the most plausible
explanations” for the divergence of
results 1is that Gouguenheim and
Kazds (3) included in their
publication and citation counts,
papers published by Nangay
astronomers using not Nangay but
other radio observatory data. They
say that 1f PMI's categories of
articles are added up in a certain
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way and include articles not using
the Nangay radiotelescope, then that
is one way in which "such an error
(sic) could have been committed.”
PMI are simply wrong in their
implication. According to PMI
(Table 2, “Comparison of Values"),
for the period 1969-1978, 75
"radioastronomy” articles were
published by Nancay radioastronomers
using only data other than from the
Nangay radiotelescope. PMI suggest
that if these 75 are added to the
other numbers of articles, then that
could explain GK's results. From my
examination of GK's data, they
counted only 9 articles classified
as other than Nancay by PMI. Some
of these were included because GK
considered them directly connected
with the radio observations at
Nangay, as they stated in their
article. For example "A Survey of
Galactic OH Clouds in the Direction
of Extragalactie Sources” (25) used
the Arecibo, Puerto Rico
radiotelescope. This was because
Kazés et al, took 62 extragalactic
sources found in the Nangay Hp
absorption survey and then searched
for OH using Arecibo at the
wavelength of 18 cm. This indeed is
one article which met GK's but not
PMI's definition. In other cases,
PMI incorrectly classified articles
as not using Nangay data. For
example, “"Gas Distribution, Motions
and Dynamics for Some Dwarf
Irregular Galaxies"” (26), contrary
to PMI, does include Nansay 21-cm
radiotelescope data.

In a recent examination of many of
their citation counts, I found
generally that GK did mot include
review articles, nor most articles
from conferences later published in
book form. GK analysed the papers
directly linked to the decimetric
radiotelescope group only, which had
produced about half the total
publications of the Nancay center as
a whole. I located some
publications which were missed or



not included by GK which I would
have included, both in the solar
system and geophysics and in the
galactic and extragalactic areas.
These included one highly cited
geophysical paper. But my article
and citation-.counts agree much more
with GK than with PMI. In
responding to GK, PMI presented
neither an analysis of a center, nor
cof a group, nor of a large
instrument.

In a recent communication (27),
Martin and Irvine have indicated how
necessary it 1s to read the science
articles they amnalyse in their
studies: "Without reading the
papers, it is generally impossible
to establish which research facility
has been used to produce the
experimental results..."”;
“"Similarly, reading is essential to
distinguish between experimental and
theoretical papers in a given field,
something which is vital from a
policy point of view..."; and "In
the case of the CERN study, for
example,... Here, there was no
option to a manual-scanning approach
because of the need to read large
numbers of physics papers...” By my
count, they must have read more than
12,000 articles in their various
studies in the past few years. I
have restricted myself in this
article only to about 200 articles
that I have read, from specialties
in which I have some substantive
knowledge, but some more gemeral
points arise concerning the PMI
study of the Nancay radiotelescope:

Some general points

— The partial indicators. These do
not seem to converge very well for
Nangay. The number of highly cited
papers is one of the key indicators
for Irvine and Martin. 1In their
radio astronomy study the total
number of such articles produced by
each observatory integrated over a
ten-year period varied only over a
range of from 2 to 7, with the
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outstanding exception of Cambridge
with 19. Of course, instead of 2
for Nangay as measured by PMI, GK
judged ; for the radiotelescope and
I judged 10. Beyond the question of
errors in bibliography lies the
difficulty of deciding
intellectually the provenance of
such key articles. It is doubtful
whether use of such small samples
can be defended either theoretically
or practically. Moed et al (28) (p.
188), note the difficulties which
can occur if even one very highly
cited article is omitted from the
bibliography of a group. And Ffor
the articles as a whole, the range
of the mean citation rates for the
four centers studied originally by
IM vary only by about plus or minus
25% (e.g., IM, Table 5, p. 1415),
considering the centers individually
or as elements within the group of
four. I found that, depending upon
how I chose my sample for the sclar
system astronomy and geophysics work
from the Nangay radiotelescope, 1
could find an overall variance of
the same amount. The oral opinion
poll conducted by IM asked about
contributions to scientific
knowledge, but it's not clear
whether those polled included a
large number of radio astronomers
familiar with solar and planetary
radicastronomy.

Cambridge has done outstanding work
in radioastronomy ever since the
ionospheric radio group at the
Cavendish under J. A. Ratcliffe
welcomed and encouraged Martin Ryle
Just after WWII. Ratcliffe's
emphasls upon Fourier synthesis
methods was a strong influence upon
the group's move to aperture
synthesis innovations and Ryle's
Nobel Prize in Physics was awarded
also for his ianstrumental and
methodological contributions (19,
29),

Similarly, the brilliant work in
pulsar physics of Tony Hewish



(co-winner of the Nobel Prize for
Physics) and colleagues grew from
his original studies of ionospheric
radio scintillations, and then
inter-planetary scintillations. But
from the various partial indicators
of PMI it seems difficult to
determine which observatory was
third, or fourth or last during the
decade 1969-1978. Nancay is
certainly not a "perfect” fit in
last place.

—Comparing “"like with like". As Dr.
Gouguenheim indicated in her 1982
letter to Martin and Irvine (1l1l),
the Nancay and Arecibo observatories
differ somewhat from other of the
nine radio observatories listed in
the IM oral opinion poll. Thus,
part of the divergence of indicators
may be because PMI are not comparing
"like with like". At the Arecibo
National Astronomy and Ionosphere
Center, 76% of the total available
observing time in 1984 was assigned
to 142 scientists from 68 U.S5. and
foreign institutions (30), in the
several specialties studied there
using the large radiotelescope. As
the size of a scientific institution
increases, there are certainly less
institutions "like" it to compare,
thus the definition, measurability
and reproducibility of "like”
becomes c¢ritical. Sometimes IM (1)
speak of “centres" (pp. 1407, 1412,
1413, 1414, 1415), sometimes of
“groups” (pp. 1407, l414), sometimes
of "observatories” (pp. 1409, 1412)
as if these are equivalent and
interchangeable terms. Yet, PMI (4)
add "radiotelescope” when speaking
of what had been evaluated by IM.

—Unique classification of scientific

papers. Classification of papers
uniquely as being "Observation" or
"Theory” or “"Instrumental” may
possibly work in the literature of
some disciplines where the social
roles of theoreticians and
experimenters are quite different
and clearly defined. It does not

(9]

work well in astronomy,
astrophysics, geophysics and the
space sciences. Simply too many
papers, journals, and research
efforts of individuals and teams are
heterogeneous. It is also not easy
to determine exactly where data or
observations are mentioned in an
article. Sometimes a paper will
contalin only a short mention of a
datum previously unreported which
then makes possible the reporting of
columns of data, perhaps from
another observatory. 1In addition,
in these fields, reporting of
ensembles of data from several
ocbservatories is common. Thus,
several of the ten highly cited
papers from the Nancgay
radiotelescope legitimately include
major data contributions from other
observatories in addition to Nangay.
Thus, somehow the "credit™ would
have to be weighed if one were to
apportion cited papers to various
observatories. The methods would
have to be clear and the results
consistent for such efforts to be of
real use to science policy.

=Use of bibliographical lists. The

use of publication lists supplied by
others is insufficient and as argued
above can lead to serious
mismeasurement. Some of these
problems can be avoided if the
investigators share their analyses
of observatory data and their lists
with Observatory Staff; but
bibliometric researchers realize
that no single bibliometric source
is complete. Observatories,
faculties and research departments
also differ in the thoroughness and
consistency of their bibliographical
efforts (Moed et al, p. 35) (28).
Obtaining a reasonably complete
bibliography rests in the end the
responsibility of the bibliometric
investigator.

In this analysis of research done
with the decimetric radiotelescope
at Nangay, France and examination of



previous evaluations of Nangay I
have been particularly concérned
with the solar system radiocastronomy
and geophysical use of the
radiotelescope, but I have also
_discussed some .of the galactic and
interstellar papers from-Nangay,
especially those which I found to be
“highly cited”. It seems both of
these types of papers were also
studied in Gouguenheim and Kazds'
article (3), and also in Martin and
Irvine's studies of radioastronomy
{1,2,4). 1t is important to search
for methods to be of use in science
policy studies, but I believe it
equally important for such methods
in use to produce consistent and
clear results. Just as the
successful final engineered product
must be better than the
gsealing-wax-and-string prototype, so
must sclence policy methods in use
be more consistent and reproducible
in their results than the social
sclence prototypes.
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Studies of Scientific Writing——-E Pluribus Unum?
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Ly

The rhetorical character of
scientific writing currently
interests many groups of scholars.
These differently motivated groups,
working from different conceptual
models and using different critical
methods, have attended to different
aspects of scientific writing.
Interdisciplinary awareness remains,
moreover, peripheral--a curiousity
for the curious and a source of
random inspiration. The framing
interests and disciplinary contexts
of each of the types of work
discourages systematic
interdisciplinary communication.
Nonetheless, this varied work has
gathered assorted odd shaped pieces
that may, with s8o0ome
interdisciplinary jiggling, be fit
together on a new framework. This
informal review starts to lay some
of the pieces on a shared table, so
that the work coming out of
different traditions may become more
vigsible to workers in the other
traditions. The brief comments
offered here are not intended to be
adequate summaries or definitive
judgments of the dincreasingly
exciting work being done out of the
various traditions. Nor should
simple characterizations provided
here be mistaken to mean that the
work has settled into the orderly
patterns of disciplinary middle age.
The rash judgments offered here are
only first approximation
descriptions to create some order
out of teeming chaos. The highly
selected citations only indicate
trends and actors and can serve as
no more than an entry way into each
of the fields discussed. Many
noteworthy publications that 1 am
aware of will not be mentioned, as
will the even larger number I am not
aware of. This essay aspires to
openings and does not pretend to
closures.

I first turn to the work currently
most visible to readers of this
journal, the studies of scientific
writing coming out of the sociology
of science, These studies treat
scientific communication as a
sub—-problem of the social structure
and dynamics of scientific
communities. Three different
approaches to scientific communities
have given rise to different
concerns with scientific discourse.
The first, and founding, approach to
the sociology of science 1is
interested 1in questions of how
gclence operates as a social system
to create communal achievements out
of the conflicting interests, ideas,
and findings of individual
scientista. The communication
system 1s seen as crucial to the
cumulative, codifying, and
integrative aspects of the
gscientific community. Studies of
the general features of the
communication system, including the
role of citation im the reward
system and the emergence of journals
and referee system, helped set the
context for more detailed studies of
textual features emerging from the
other approaches which followed.!

A second soclological approach,
following in the wake of Kuhn's
pointing to the role of smaller,
local research communities in the
emergence of science, is concerned
with the structure and interactions
within scientific specialties.
Citation behavior in articles became
a clue to the changing morphology of
research communities. Deeper looks
at the citation behavior led to
examinations of the social and
symbolic meanings embedded in
reference to the work of others and
of the process of consensus
formation. This work has generally
attempted to establish systematic



patterns involving larger numbers of
participants in comparative
studies.2

The final sociological approach
focuses on the individual scilentist
rather than the specialty or larger
pocial system of science. 1In order
to account for sclentific activity
without considering science as any
different from any of the other
communal activities that
soclologists study, investigators in
this approach have concerned
themselves with how individuals and
groups advance their interests
within the scientific community.
Accordingly, analysis has aimed at
deconstructing the naive "scientific
account” of the meaning of
scientific texts, and showing how
scientific communications advance
personal interests. Features of
language indicating persuasion,
indexicality, and other forms of
social presentation of the self are
most readily found in individual
texts and case studies, for at this
level of analysis we can most
readily see the hand-to-hand combat
of individual and group
advancement .3

This latter approach has strong ties
to a broader socilolinguistic
movement to analyse community
organization and interaction through
the study of discourse, sometimes
assoclated with ethnomethodology as
well as with an interests/power
model of interactions. Oral
language has generally received most
of this kind of attention, but
written language has recently been
looked at more. Service
professions~-such as law, medicine,
clinical psychology, and social
work—— which establish through
interactions a power relatiomship
between professional and client have
provided the primary research
sites.” One motive for examining
scientific discourse within this
tradition is that the scientific
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community is perceived as one of the
major sources of power in
contemporary society.

A different tradition of work on
scientific writing, not so visible
to readers of this journal, comes
out of applied language studies.
The fields of technical writing,
composition, and English for
specific purposes, have begun
looking into the character, role,
and acquisition of written language
skills within scientific and
technological communities in order
to prepare students linguistically
for such careers.

Technical writing until recently
defined its task in ahistorical,
asoclological terms: to foster
clear, precise, efficient
communication in essentially fixed
genres. Following this tradition
and bolstered by the plain language
movement, the Document Design Center
in the United States and the Primary
Communications Research Unit in
Britian promote and disseminate
studies into formats and styles most
readily understood.? Recently in
technical writing, however, some
attention has turned to the actual
role played by writing in technical
organizations, the writing choices
made by technical writers, and the
processes by which they make these
choices. Questionnaire, interview,
and observation studies have begun
to reveal the social dynamics of
technical communication--that
writers are strategic social
reasoners, that texts are indexical
forms of social action, and that
writing processes are shot through
with collaborative and agonistic
social processes.6 Recently, as
well, the writing across the
curriculum movement has made
particular disciplinary forms of
writing an issue for all teachers of
writing. Studies in composition are
beginning, largely following the
cognitive psychology model, which



has dominated composition research
in the last decade. As in the
technical writing studies,
investigation into the process has
begun to reveal its soclially
imbedded quality.”

English for specific purposes, a
specialization of English as a
second language, in general follows
a lingulstic model. It treats
sclentific English as a special
register of standard English,
incorporating particular
vocabularies and grammatic/syntactic
features. Catalogues of such
features in different disciplines
and professions--gathered with an
instruetional aim--provide
suggestive comparative material
about the character of communication
in different fields, as do a few
explicitly comparative studies.
Studies of the strategic rhetoriecal
use of particular linguistic
features, such as the use of wverb
tense in reviews of literature to
indicate evaluative attitudes, also
shed light on the dynamics of
communication.® Recent interest in
the larger forms of organization and
genre and in the kinds of contextual
knowledge to be gained from
informants, again suggests a growing
interest in a historical, socially
active understanding of texts.

Literary studies provides a third
tradition recently taking notice of
sclentific writing. Scientific
texts, particularly the more overtly
evocative ones such as The Origin of
Species, are now being examined as
special forms of literature, as are
scientific popularizations. Studies
of the cross~influences of science
and literature which previously had
been most concerned with the
influence of science on imaginative
writing have started to look at the
influence of literary practice on
Sscientific formulation. This
connection between scientific and
imaginative literature has seemed
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particularly poignant in nineteenth
century studies. The movement
towards seelng scilentific writing as
literary creations has been aided by
contemporary theories of literature
which have devalued referentiality
and thus returned scientific texts
to the realm of human imaginative
constructions, though more subtle
formulations that go beyond the
primitive opposition of naive
positivism and naive relativism have
yet to be made forcefully. Such
more subtle formulations, I believe,
are necessary to defined the special
characteristics of scientific texts
which maintain referential ambitions
whether or not they achilieve the
eplstemological magic of referential
certainty.lo

A limited amount of work has
attempted to bridge the three
approaches presented so far: social
studies, applied language, and
literary. The purveyors of this
work have had literary training and
thus are aware of the complexity of
textual meaning and the variety of
dimensions on which meaning is
conveyed. 1In attempting to address
more practical issues of
composition, they have seen the
necessity of providing a richer
description of the kinds of texts
the students are being taught to
wrlte and of the processes of
creating these texts. To help
enrich their understanding of text
and process, they have turmed to
soclal studies of science and have
adopted sociological models of
scientific community. Their
analyses reveal how the complex
features of text and textual change
embody and realize social
dynamics.11

Individuals in both the history and
philosophy of science have, as well,
been drawn to the reexamination of
classic scientific texts, driven by
issues and dynamics of their own
fields. 1In the history of science,



the deepening understanding of the
variety of intellectual projects
engaged in by scientists and the
changing intellectual and social
contexts which individual scientists
have worked in has led to a more
rhetorical understanding of certain
texts. That is, the texts  are no
longer seen as a series of
propositions to be placed within the
framework of emerging scientific
knowledge, but are rather seen as
integrated wholes, imaginative
constructs portraylng complex world
views (which would lead to more
humanistic literary readings), but
even more, most receantly as
particular ways of addressing the
world, audience and problems (which
might be thought of as situated
rthetorical readings)--seeing the
symbolic formulations as a result of
epistemology, local disputes, and
social relations.

The philosophy of science has also
given rise to a few attempts to look
at scientific texts as complex
communicative documents, written
documents embodying choices. These
studies have been driven by the more
general philosophic problem of
rationality and rational procedures,
which seem increasingly hard to find
in the complex world of actual human
relations and even harder to tie
down in the world of abstractions.
In the turn to history and actual
practice to see what procedures
scientists and other people engaged
in rational enterprises engage in,
the fine grain of textual structure
and textual interactions gain new
significance. Rather than trying to
reduce sclentific formulation to a
limited set of abstracted
"acceptable procedures” there is a
new attempt to discover the full
complexity and variety. Toulmin,
Kuhn, Fleck, and Popper each discuss
the production of knowledge within
scientific communities, raising
central questions about the
patterns, habits, and procedures of
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formulation. Perelman most
explicitly reopens rhetoric as the
centerpiece in the understanding of
human rationality.13

In philosophy's rediscovery of the
importance of rhetoric,
contemporary rhetoricians (in
American universities exiled to
speech departments for the last
half-century) have regained vigor
and started to engage in philosophic
combat on behalf of their position.
In only a few instances however, has
this resulted in close rhetorical
analyses. Most notable has been
Campbell's studies of Darwin's
rhetorical situation and rhetorical
response.l4

Perhaps the largest potential
impetus for textual studies of
knowledge these days lies in
practitioners of various disciplines
who, by various means, have come to
be interested in the discourse of
their own field with the aim of
somehow improving work in their
field. These individuals range in
their stance from the meticulous
craftsman who simply wishes to
understand his linguistic tools, to
the sensible human who wishes to get
his colleagues to understand they
are only speaking in prose, to the
ironic eritic who would puncture the
prose balloons, to the radical
reformer who would create new ones.
The social sciences have been more
interested in this lingulstic
self-examination than the natural
sclences in the past twenty years,
largely motivated by internal
debates over what the character of a
science of human behavior and
interaction should be.

Anthropology has undergone the most
thoroughgoing self examination of
its rhetoric, particularly
concerning the character and
authority of ethnography. Geertz
most visibly reopened the question
of how to write ethnography-—how to



capture the lives of others on
paper, and the effect of different
descriptive techniques on the
character of anthropological
knowledge. The debate opened by
Geertz has widened to consider the
‘complex of social and political
relations realized in ethnmographies.
Questions have proliferated. For
what communities are the texts
written and for what purpose? Where
does authority ipn ethnographical
reporting come from? What is the
proper literary role (as both author
and character) of both
anthropologist and informant? What
is the kind of cultural knowledge
one can properly (iotellectually and
morally) convey? What are the power
consequences of different forms of
texts? What is anthropology that it
produces ethnographies?l5

Other social sciences have not
produced such a thoroughgoing
literary self-examination, but have
been the subject of more scattered
analyses. In sociology, Brown
proposes a more ironic language for
sociology; Gusfield understands the
literature on drunk driving research
in dramatic rhetorical terms——that
is, he treats the emergence of a
scholarly literature itself as a
social-historical phenomenon;
Beonett, in a similar vein considers
the role of the genre of oral
history within criminology. 1In a
series of papers on economics,
McCloskey points out, despite an
overt disciplinary ideology of
scientific objectivity and formal
logic, economists actually argue in
ways best described by the terms of
classical rhetoric. Elsewhere in
the social sciences, from political
science to theology, the rhetorical
issues ip the framing of knowledge
are being examined.l6

All the studies I have discussed, in
all their variety, see scientific
writing as complex and difficult,
requiring more detailed study.
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Scientific writing is no longer seen
as a simple, undifferentiated
phenomenon that gains its character
by a direct correspondence with the
facts of nature. The social actions
and relations embodied in scientific
texts have gained increasing
attention, and the knowledge
symbolically captured in the text
needs to be understood through the
intellectual, rhetorical,
linguistic, and social procedures by
which that knowledge is created and
framed. Local context and
histeorical background shape the text
and define available choices for
symbolic representation. Individual
and disciplinary control of the
writing seems to require mastery of
these social, historical, and
symbolic issues as they manifest
themselves in the smallest textual
features. Scilentific writing
appears to be a multi-dimensional
game, with the game and available
moves changing form through time.

Although one can imagine, as I have
in the previous paragraph, how the
various pileces of work may fit
together to suggest a deepened view
of scientific writing, none of the
separate lines of study can by
itself move to such a comprehensive
view. As long as scientific writing
remains only a secondary problem,
subordinated to other disciplinary
interests, each field will maintain
a narrow focus on specific features
and functions of sclentific writing.
Scientific writing must be seen as a
problem area in itself.
Furthermore, none of the disciplines
has the range of concepts and tools
to develop the integrated picture.
The study of writing, rhetoric,
linguistics, sociology, history,
philosophy each has different things
to lend to the study, whether in
detailed analytical tools, powerful
concepts, depth of contextual data,
or frameworks for conceiving
problems and interpreting data.

The study of scientific writing is



truly an interdisciplinary problem.
To claim that the study of any
single dimension of scientific
communication can provide an
adequate account of the entire
phenomencn will inevitably lead to
distortions on both the practical
‘and theoretical levels—-whether by
reformists developing new rhetorical
prescriptions for their disciplines
based on a single-dimensioned model
or by philosophers who would reduce
claim-making to a single
straightforward set of procedures.
Sociology——no matter how strong it
is, and no matter what essential
parts of the game 1t accounts
for--cannot draw the complete
picture, nor will its account of
sociological dynamics be accurate
without taking into account the
changing epistemological ambitions
of the community or the dynamics of
literary traditions and linguistic
innovations. Nor can linguists and
writing teachers effectively define
and teach language features without
understanding how these features fit
into the social and natural worlds
that frame symbolic activity.
even the special purposes of each of
the interested disciplines would
gain from an interdisciplinary
perspective.

Awareness of the multiplicity of
traditions now finding scientific
writing a significant research site
constitutes the next stage of
developing an interdisciplinary
research program into the language
of knowledge. If the conjunctions
of this review excite greater
interdisciplinary reading and
deepening research in a range of
approaches, occasions for more
complete and formal sharing of
interests, knowledge, and approaches
should lie in the future. The shape
of the joint venture will become
clearer, when (and if)} it unfolds.
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Claims: The Social Comstruction
of Two Biology Articles,” Social
Studies of Science, forthcoming.
For example, P, Dear, "The
Constitution of Authority in the
Early Royal Society,"” Isis,
forthcoming; B. Eastwood,
"Descartes on Refraction:
Scientific versus Rhetorical
Method," Isis 75 (1984), pp.
481-502; S. Shapin, "Pump and
Circumstance: Robert Boyle's
Literary Techrology,” Social
Studies of Science 14 (1984),
J. Agassi, Faraday as a Natural
Philosopher (University of
Chicago Press, 1971), chapter 5;
M.A. Finocchario, Gaillileo and
the Art of Reasoning:
Rhetorical Foundations of Logic
and Scientific Method Boston
Studies in the Philosophy of
Science 61 (Reidel, 1980); L.
Fleck, Genesis and Development
of a Scientific Fact, Bradley
and Trenn, trans. (University of
Chicago Press, 1979); T.
Kuhn, The Structure of
Sclentific Revolutions, second
edition (University of Chicago
Press, 1970); K. Popper
Objective Knowledge: An
Evolutionary Approach (Oxford
University Press, 1979); C.
Perelman and
Olbrechts-Tyteca, The New
Rhetoric: A Treatise on
Argumentation (University of
Notre Dame Press, 1969), S.

" Written

[z0]

14.

15.

l6.

Toulmin, Human Understanding:
The Collective Use and Evolution
of Concepts (Princeton
University Press, 1972).

For example, J. A. Campbell,
"The Polemical Mr. Darwin,” The
Quarterly Journal of Speech 61
(1975), pp. 375-390.

For example, J. Clifford, "On
Ethnographic Authority”
Representations 1 (1982), pp.
118-146; J. Fabian, Time and the
Other: How Anthropology Makes
its Object (Columbia University
Press, 1983); C. Geertz, The
Interpretation of Cultures
(Basic Books, 1973); C. Geertz,
Local Knowledge (Basic Books,
1983); G. Marcus and D. Cushman,
"Ethnographies as Texts,” Annual
Review of Anthropology 11
(1982), pp. 25-69.

R. Brown, A Poetic for Sociology
(Cambridge University Press,
1977); R. Gusfield, "The
Literary Rhetoric of Science:
Comedy and Pathos in Drinking
Driver Research,” American
Sociological Review 41 (1976),
pp. 16-34; J. Bennett Oral
History and Delinguency {Chicago
University Press, 1981): D.
McCloskey, "The Rhetoric of
Economics,” Journal of Economic
Literature 21 (1983), pp.
481-517; D. MecCloskey, "The
Literary Character of
Economics,"”" Daedalus 113:3
(Summer, 1984), pp. 97-120; a
forthcoming issue of Daedalus is
devoted to a colloquium on the
rhetoric of the human sciences.
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SOCIETY FOR SOCIAL STUDIES OF SCIENCE: 10TH ANNUAL MEETING

REGISTRATION AND RESERVATIONS

Please clip and return the following form, with a check in the appropriate
amount payable to Society for Social Studies of Science, to Thomas F. Gierym,
Indiana University, Ballantine Hall, Room 744, Bloomington, IN 47405. Motel
and meal reservations mist be received by October 4. Room rates are $34.00 for
singles and $40.00 for doubles. Of the three tours scheduled for Friday
afternoon (see the preliminary program), we will need to errange transportation
for the tour of Troy's historic industrial and architectural sites. Please
indicate if you plan to participate in this tour so that we may make appropriate
arrangements.

------------ cut and send bottom portiom with check - = = = = = - =

Conference registration (Professional $25, Student $15). « + « o « » &

Lunch @ $6 each day Priday . « « « »
Saturday . . .
Sunday « « « + -

-
L[ ] L] L] L]
a & = @

Breakfast session on Sunday € $5 (see program) . .
Banquet @ $20 . . . 4 ¢ o ¢ s 4 e e s e s s s s e .

TOTAL . . . §

Please reserve a room at the Holiday Inn for these nights:

Oct. 24 Oct. 25 ‘ Oct. 26 ____ Oct. 27 _____
for
one person/one double bed______ two people/one double bed
or two people/two double beds

Yes, 1'd like to take the tour of historic sites.

Name Send to:

Address Thomas F, Gieryn
Ballantine Hall, Room 744
Indiana University
Bloomington, IN 47405

Telephone
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SEE REVERSE OF THIS PAGE FOR

RESERVATIOR FORM AND REGISTRATION INFORMATION FOR

1985

4S MEETINGS
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. TRAVEL ARRANGEMENTS TO THE 1985 MEETING

The 1985 meetings, hosted by the BRPI Department of Science and Techmology
Studies, will be held on campus and at the Troy Holiday Inn, 6th Avenue &
Fulton, (518) 274-3210. Troy is on the Hudson River in New York's Capital
District, 150 miles north of New York City, 180 miles weat of Boston, and 240
miles south of Montreal.

Airline comnections via Albany Airport are relatively frequent, though not
cheap. There are over 30 commuter flights a day to New York, and about 15 to
Boston. There is direct service on major carriers from Atlanta, Chicago,
Philadelphia, Pittsburgh, and Washington. S8ervice to all these destinations on
Sunday afternoon and evening, when most attendees will be departing, is good.
For those flying to the New York metropolitan area, there is direct limousine
service to Albany from JFK, LaGuardia, and Newark airports (327 one way).
Advance reservations are required, and can be made by calling Hudson Valley
Airporter at (518) 465-1523,

Amtrak train service via Albany-Rensselaer station is fairly good from New
York (Grand Central, not Penn Station), Montreal, and Buffalo-Rochester. Albany
and Troy are also served by Greyhound, Adirondack Trailways, and Vermont
Transit.

Taxi service from the airport and the Turf Inn (terminus of the limousine
line) is $9.50 for one person; the charge for each additional person is $1.50.
From the train or bus stations in Albany the fee varies around $12 to $15 for
1-2 people, with a small additional charge for luggage. .

Driving — from the north, take I-87 south toward Albany to I-90, take I~90
east toward Boston to I-787, take I-787 north toward Troy to exit marked "Route
7 East, Bennington, Troy," cross Collar City Bridge over Hudson River, exit to
right before end of bridge onto 6th Avenue leading to Downtown Troy; continue
through three signals to Holiday Inn on left.

— From the wast, take New York Thruway (I-90) east to Exit 24, take I-90
east toward Boston to I-787, take I-787 north toward Troy, and proceed as in
"from the north" above.

—- From the south, take New York Thruway (I-87) north to Exit 23, take
I-787 north toward Troy, and proceed as in "from the north" above.

— From the east, take Massachusetts Turnpike to New York Thruway, pick up
I-90 west at exit B-3, take I-90 west to I-787, take I-787 north toward Troy,
and proceed as in "from the north” above.

For further information, write:

48 local Arrangements Committee
Science and Technology Studies
Rensselaer Polytechnic Institute
Troy, New York 12180-3590

Or phone any member of the cosmittee: Linnda Ceporael, Tom Carroll, Ed Hackett,
Sal Restivo, Ned Woodhouse, or Rick Worthington at (518) 266~6574; or
Maurice Richter at (518) 869-6720 (evenings and weekends).
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SOCIETY FOR SOCIAL STUDIES OF SCIENCE
10TH ANNUAL MEETING
RENSSELAER POLYTECHNIC INSTITUTE, TROY. NY
OCTOBER 24-27, 1983

REVISED PROGRAM
THURSDAY, OCTOBER 24

Thursday, 5pm Publication Commiliee
Thursday. 7pm Coeuacil Meeting

FRIDAY, OCTOBER 25
Fridzy, 7am 1936 Pregram Commitiee
Friday. 9-11:45am

The culteral coding of scisatific activity
Chair, D.E. Chubin, Techology and Science Policy, Georgia Institute of Technology
K. Amann, and K. Knorr-Cetina, University of Bielefeld, "The body of the scientist”
K. Knorr-Cetina and K. Amann, University of Bielefeld, "How scientists think™
R. Giere, Indiana Uaiversity, “The scientist as satisficer”
Ullica Segerstrale, Smith College, “The sociobiology debate revisited”
E. Manier, UND, "The cultural coding of neurobiology and cognition”
Eceasmetric, bibliemetiric. and seciemetric anzlyses of scieace aad technelegy
Chair: Wesley Shrum, Louisiana State University
Loet Leydesdor{f, Amsterdam, " Journal-journal citations as indicators of change”
Arthur Diamond, Ohio State, “Career consequences for a scientist of a mistaken
research project”
Sharon Levin & Paula E. Stephan, Georgia State, "Age, productivily and academic
position: the effects of using selected samples”
Larissa A Lomnitz, M. W. Rees, Leon Cameo, University of Mexico
"Publication and referencing patterns in a Mexican research institute”
Michelle Lamont, Stanford University and University of Texas, Austin, "Changes in
the human sciences and macrostructural changes in Quebet”
John A. Stewart, Univ. of Hartford, "Drifting continents and colliding interests: A
quanitative appiication of the interests perspective”
Lowell Hargens, Univ. of 1llinois, “Disciplinary differences in journal acceptance
rates”
The secial preductien of scieace
Chair, John Wilkes, Worcester Polytechnic Institute
John M. Wilkes, WPI, David Vachon, St. Joseph's College, and Brian Starr, WPI,
“Cognitive orientation, background and sex as determinants of career
choice in the sciences”
Nina Teren, Hebrew University of Jerusalem, "Numbers, social characteristics and
inequality: women in academia”
Robert McAulay, Vassar College, "Romanticism, powerlessness and deviant
paradigms”
Gary Downey, VYPI Science Studies, “Cultural identily and the claims of the Unjon
of Concerned Scientists”
Gary Bowden, McMaster Universily, “Organizational culture, professional culture
and the production of scientific knowledge: USGS crude oil estimates”
Friday, 1:30-5pm
Teur of ninetesath century industrial sites of Troy. NY
Hands-en tour: RPI microcemputer lab: capabilities, aetworking, applications
Tour/discussion: RPI Ceater for Iaduzirial Innevation: [ndustry-University
Relations
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Friday, 1:38-3:25pm

Advizory systems and the process of policy makiag in centreversial research
areas
Chair, Pnina G. Abir-Am, Harvard
J. Genuth, MIT, "Science advice Lo the President and the debate over NSF~
A. Pickering, University of Illinois, °Constructing consensus: world views,
~ institutional structures and policy making in recent high energy physics”
A. Rip, University of Amsterdam, "The mutual dependence of risk research and
) political context”
Paul Hoch, "Advisors of the Counci! for Academic assistance and policy toward
relugeee scientists in the [930s°
P. G. Abir-Am, Harvard, “Theoretical controversy and decision making in trans-
disciplinary areas: phasing out physico-chemical morphology in the 1930s"
Everett Mendelsohn, Harvard, Commentator

Friday, 3:30-5:30pm

Naturalistic expianations of scienatilic kaswledge
Chair, Ronald N. Giere, Indiana University
Stave Fuller, University of Colorado, Boulder, "The demarcation of science: a
probfem whose demise has been exaggerated”

C. Kwa and A. Hiddinga, University of Amsterdam, “Metaphors in science”

R. P. Hagendijk and J. Cramer, University of Amsterdam, “Cognitive structure:
intellectual traditions and the Tlexibility of scientists”

R. W. Hadden, McMaster University, “Mathematics, relativism, and David Bloor"

Kay Oehler and E. R. Fuhrman, VPI, “Discourse analysis: problems and prospects”

Friday. 7pm 4S Banquet Bernal Award Bernal Address

SATURDAY, OCTOBER 26
Szterday. 9am

China's pelicy ler scieatific research and iandustrialization
Chair, Dennis Simon, MIT

Anthropelegical studies of scieatific aad techaelegical communities
Chair, Sharon Traweek, MIT

Scott Cook, Harvard, “Flutes as artifacts: the culture of [{fute craftsmanship”

Suzanne P. de Atley, MIT, "The context of production: traditional pottery
manufacture in Karatsu, Japan”

Frank Dubinskas, MIT, “Mutable communications technology and organizational
change”

Jean Jackson, MIT, “Anthropological models of lieldwork in traditional and
laboratory settings”

Brigitte Jordan, Michigan State University, “Artifacts and the social allocation of
knowledge in obstetric settings”

Lucy Suchman, Xerox Palo Alto Research Center, “Action and interaction in cogni-
tive science” :

Saturday, 1:30-3:25pm

The rolevance of history aad philosophy of scieace fer scionce studies
Chair, Edward Manier, University of Notre Dame
Dudley Shapere, Wake Forest University, "External and internal factors in the
development of science”
Discussants: Thomas Carroll, RPI/MIT and Steven Turner, Notre Dame
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Secielegy of techaelagy
Chair, Ron Westrum, Eastern Michigan University

M. Mackenzie, NYU, P. Keating and A. Cambrosio, University of Montreal
“Science/industry: monoclonai antibodies”

W. B. Lacy and L. Busch, Univ. Kentucky "Biotechnology and agricultural science”

Deborah Mayo, VPl “Policy values and epistemic values”

Boelie Elzen, Twente University of Technology. Nethertands ,”Development of the
uitracentrifuge”

Thomas J. Misa, University of Pennsylvania, "The context of technological know-

2 ledge: "iron’ and ‘steel’, 1873-1880"
Gil Peach, Pacific Power & Light, “Argumentation in applied research”
Pelicy prisrities and research geals
Co-Chair: 5. Zeldenrust, University of Amsterdam & Wesley Shrum, Louisiana St. U,

H. Dits, University of Amsterdam, “Political direction of scientific research:
sirategic retreat on objectives”

5. Zeldenrust, Univergity of Amsterdam, "Strategic action in the laboratory: inter-
organizational resources and constainls in industrial and university
research”

Arie Rip and A. J. Nederhof, University of Amsterdam, “Implementation of Science
Policy Priorities: The case of biotechnology in the Netherlands”

P. Vergragt, and . Bijlema, Univ of Groningen, "The social construction of indus-
trial innovations”

Satorday, 3:30pm

Three mile island
Chair, John Wilkes, Worcester Polytechnic [nstitute

R. C. Mitchell, Resources [or the Future, "Public support for nuclear power in the
post-TMI era”

A. Mazur, Syracuse Universily, “The media and Three Mile Island”

E. Walsh and Sherry Cable, Penn State University, "Differential routes to activism
in the TMI struggle”

C. P. Wolf, Potytechnic Institute of New York, "Lessons learned: institutional
response and conceptual advances growing out of the TMI incident”

J. Reed, Qak Ridge National Laboratory, and J. Wilkes, WP{, “Public knowledge
and interpretation of puclear power before and after TMI"

M. A. Dew and E. Bromet, Peychiatry, U. Pittsburgh, "A matter of perspective:
community residents’ and nuclear plant workers' long term reaction to
the TM!| accident”

Bibliemetric evsluation of research
Chair, Nicholas Mullins, Yirginia Polytechnic Insitute and State University

AF. ). van Raan and H. F. Moed, Leiden, “Use ol bibliometric data as tools for uni-
versity research policy”

Fran Narin, Computer Horizons, “Dilferences between centers and indlvidual in-
vestigators in dental research”

S. Gillmor, Wesleyan Univerzity, “The radiotelescope at Nancy"

B. Martin & J. Irvine, S.P.R.U., Sussex, "Radio Astronomy Revisited"

Susan Cozzens (NSF) discussant

Science in develeoping countries
Antonio Botelho, MIT, "Struggling to survive: the Brazilian Association for the
Advancement of Science and the authoritarian regime (1964-80)
Calvin Morrill, Harvard, "Transfer of scientific knowledge to developing countries:
a view from a Brazilian lield laboratory”
Yakov M. Rabkin, University of Montreal, “Emergence of scientific cultures in
developing societies”
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SUNDAY. OCTOBER 27
Sunday, 7am, Breaklast A. H. Teich, AAAS, "Education in Science, Enginearing, and Public
Policy™ ($5 payable at registration)
Suanday, 9am

The role of piclorial representations in science
Co-Chair, Samuel Edgerton, Williams College and Roger Krohn, McGill University
Samue! Edgerton, Williams Coilege, "Imaging astronomical phenomena in outer
R space: modern science’s debt to modern abstract art”

R. Krohn, McGill University, "Visval displays as social cognition: evidence and
argument in limnology "

David Park, Williams College, “Now you see it"

Bruno Latour, Ecoles des Mines, Paris "[to be announced]™

Frentiers ia bibliemetrics: today and temerrow
Chair, Susan Cozzens, National Science Foundation

H. Roberts Coward and J. Jeffrey Franklin, Center Tor Research Planning. "The
interaction of science and technology: exploring the relationship of a
bibliometric model to patents”

Carole Ganz Brown (NSF) and Joseph Sneed (Colorado School of Mines), “Setting

scientific priorities: the intallectual structure of a scientilic discipline”

Charles U. Lowe, NIH, E. Nadel and E. C. Rogers, “Tracking a research [ront by co-

term clustering in NIH grants, 1974-1984"

Susan Cozzens, NSF, “Accomplishments and chalienges for bibliometrics in policy
research” :

Michel Callon and Jean P. Courtial, Ecoles des Mines, Parig, “The translation model
and its exploration through co-word analysis: using graphs for
negotiating research policies”

Henry Small, Institute for Scientific Information, “The future of bibliometrics”

Soaday, {:30pm

Science Policy Studiexs: Panel
Chair, Nicholas Mullins, Virginia Polytechnic Insitute and State University
C. Kruythosch, NSF,
J. Holmfeld, Congressiona! Committee on Science and Technology,
P. Healy ESRC, London
Social constructien of science and techaslegy
Chair, Ruth Cowan, SUNY at Stony Brook
Susan Douglas, Hampshire College, “The role of amateurs in the formation of radio
networks”
Mark Rose, Michigan Technological University, “On the Formation of electric
networks in Denver and Kansas City”
Stuart Leslie, Johns Hopkins University, “Steeple building at Stanford: the boun-
dary problems of post-war engineering and physics”
Constructien of research [islds
Chair, Joan Fujimura, Tremont Institute, San Francisco
Martin H. Krieger, University of Southern California, “The physicist's toolkit™
Joan Fujimura, Tremont Institute, ~Construction of ‘do-able’ cancer research”
Iskender Gokalp. CRNS, Paris, “A study in the constitution of a frontier scientific
field: the case of turbujent combustion”
Lois Peters, New York University, and Henry Eskowitz, SUNY
“Computer Science: Convergence and specialization in the growth of
scientific disciplines”
Program committee, Teath Annual Meeting, 1935
Edward Manier. Ristory and Philosophy of Science, University of Notre Dame, IN 46556, Chair
Chris Caswill, SSRC, | Temple Avenue, Londen. EC4 YOBD
Ruth Cowan, History, SUNY-Stonybrook, NY 11794
Susan Cozzens, Policy Research and Analysis, National Science Foundation, Washington 20550
Karin Knorr-Cetina, Sociology, University of Bielefeld, West Germany PO 8640 4800 BIfid |
Wesley Shrum, Sociology,Lovisiana State University, Baton Rouge, L. 70803
John Wilkes, Social Psychology, Worcester Palytechnic Institute, Worcester Ma 01609
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SOCIETY NEWS
Secretary Scott Long Announces Council Members' Terms

The following communication has been received from

Secretary Scott Long. It is printed here to maximize
this information to the membership.

The membership of the 4S Council has been
adjusted to make it conform with the guide-

lines of the Society. Members of the Council
are:

With terms expiring in 1985:
Harry Collins
Sal Restivo
Ron Westrum

With terms expiring in 1986:
Marcel La Follette
David L. Hull
Marc DeMay

With terms expiring in 1987:
Bruno Latour
Ruth Cowan
Steven Shapin

Secretary Long also noted that he, as Secretary, and
Tom Gieryn, as Treasurer, have finally been able to replace
Lowell Hargens who held the position of Secretary/Treasurer
for many years. "It is a clear indication of his contribution
to the Society that it took two of us to replace him."
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ANNOUNCEMENTS

American Institute of Physics

"MOMENTS OF DISCOVERY" AUDIOVISUAL TEACHING PACKAGE AVAILABLE

" Teachers of physice or astronomy and of history or sociology of science
will welcome a new audio-visual package designed to show the human
dimensiona of scientific discovery. Issued by the Center for History of
Physice of the American Institute of Physice, the package contains two
units: “The Discovery of Nuclear Fission" and "An Opticel Pulsar Dis-
covery." The first unit includes audioc recordinge of the actual voices
of Bohr, Rutherford, J.J. Thomson, Fermi, Einstein, Sgzilard, and others,
woven into a 36-minute narrated account of the discovery of nucleer
fission. The second unit includes what may be the only live recording
of a8 moment of discovery as it was taking place; two young scientiste
inadvertently tape-recorded their voices on the night they found the
firat opticel pulsar. Fascinating excerpts are included in a 44-minute
cassette along with interviews of the ecientists and narration by Philip
Morrison.

Both units are accompanied by extensive Teachers' Guides with reprinted
readings and documents, euggestions for use inside and outside the
classroom, &and student exercises. There are also acripts with the
complete text of the cassettes, illustrated with photographs and dia-
grame, and a set of 20 photographe with pictures of the physicists.
Aimed at students first encountering a serious course dealing with
science, whether in high school or college, the units will be found
useful for bringing alive a variety of concepts both ecientific and
humanistic.

"Moments of Discovery” was developed with funding from the National
Science Foundation, the Heineman Foundation, and the Friends of the AIFP
Center for History of Physice, and is therefore available at a subei-
dized cost. It is sold as & package (binder containing two cassettes,
two Teachers' Guides, two illustrated scripts, and slides) for $85.00
including postage and handling; add $2.50 billing charge if the order is
not prepaid. Address orders or inquiries to Audiovieusl 5, Center for
History of Physics, American Institute of Physics, 335 East 45th St.,
New York, NY 10017.
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