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Latour (1987) argues that social context and technical content are essential to written
texts. Positive and negative modalities function to convince the reader about the credibility
of the results of research given in scientific reports. This discussion will briefly consider
Latour’s modalities as components in the citation of literature.

Latour (1987) argumenta que el contexto social y el contenido técnico son aspectos
esenciales en los textos escritos. Las modalidades positivas y negativas funcionan para
convencer al lector de la credibilidad de los resultados de las investigaciones dados en

reportes cientificos. Esta presentacion considera, brevemente, las modalidades de Latour
como componentes de las citas literarias.
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Introduction

Scientific research produces articles. These articles advance science by reporting on the
emerging findings. However, not everything in science reporting can be considered a
fact or should be. Rather facts produce disputes which eventually lead to conjecture and
then to new facts and further conjecture. Disputes function as an energy which drives the
scientific process to constantly doubt, assess and test its assertions and accepted facts. It
is in the path of fact—conjecture—new facts—new conjecture that articles appear. They
are the written reports that argue for or against, that raise doubts, that accept facts as
indisputable and that present conjecture as arguable.

The scientist becomes a writer as he/she takes on disputes and seeks to reach an
audience of peer readers in his field. He is hypothesizing, revealing new results,
searching for the significance of those results, tying his results to the bank of accepted
facts, testing, raising doubts, and eventually making his point and drawing conclusions.
His skill at placing his results in the context of the disputes of his field and writing up
those results determines, in part, how successful he will be as a scientist and how
much impact his research will make in the field. That is, his results call for an ability
to be convincing to his colleagues and to stimulate reactions. In short, his status as a
researcher, needless to say, is closely tied to his status as a writer.

Latour (1987) has analyzed science and the process in which scientists are involved
in seeking to demonstrate how the social context and technical context interact in scien-
tific activity. He is interested in the product, writing, but more especially in the process
used to arrive at the product. He discusses controversies that appear in the literature or
research articles studying the strength of the rhetoric in them. He argues that technical
writers are involved in a process as they seek to create stronger rhetoric that proceeds
from the dichotomy between “ready-made science” and “science in the making”. He
uses the faces of Janus to represent this distinction in his discussion:

Science in Action

Ready Made Science Science in the Making
» Just get the facts * Get rid of all the
straight. useless facts.
+ Just get the most » Decide on what
efficient machine. efficiency should be.
* When things are true. * When things hold they
they hold. start becoming true.

Fig. 1 : Adapted from Latour (1987: 4, 7,9, 10,12). The two faces of science.
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Let us look at this area of reporting on scientific articles by considering the modalities,
positive and negative, that Latour discusses and present a model that may function as a
“shifting guide” for producing a scientific article. This paper suggests that the model can
be used in writing courses for postgraduates in the exact sciences or any writing courses
having as their objective the writing of scientific articles for publication.

At first Latour draws attention to the collective process scientists are involved in
constructing facts. He calls this the First Principle and underlines its importance when
he says the fate of what we say and make is in later users’ hands:

Buying a machine without question or believing a fact without question has the
same consequence: it strengthens the case of whatever is bought or believed, it
makes it more of a blackbox. To disbelieve a fact, so to speak, ‘dis-buy’ either a
machine or a fact is to weaken its case, interrupt its spread, transform it into a
deadend, reopen the blackbox, break it apart and reallocate its components
elsewhere....

Confronted with a blackbox, we take a series of decisions, Do we take it up? Do
we reject it? Do we open it? Do we let it drop through lack of interest?... .This is
what happens to others’ statements, in our hands, and what happens to our
statements in others* hands. To sum up, the construction of facts and machines is
a collective process. (29)

A close look at this principle and the questions Latour has raised reveals the ongoing
questioning involved in looking at one black box (a fact) and attempting to either close it
(make it an accepted fact) or open another (engaging in conjecture).

The articles as final products contain answers to questions. The discourse of the
scientific argumentation is there. To describe statements in the argumentation Latour uses
positive (+) and negative (-) modalities to illustrate how the statements in a sentence reflect
the disputes being carried on in a field. A positive modality appears as a sentence sta-
tement leading away from the conditions of production. By that, Latour means that the
statement is one of fact and the scientists do not conjecture about its state. The factual
acceptance of the statement allows the writer to move on to his re-son for mentioning
the fact. Negative modalities, on the other hand, lead a statement in the direction of its
conditions of production and explain its weakness or strength. In both cases, (+) and
(-), the construction of facts is integral to the collective process being carried out by
scientists and reported upon. (See Appendix A.).

To understand Latour more fully it is useful to consider an example of his that takes
a given statement as a fact (black box) and shows its insertion in other statements and its
association with these statements. As he points out, a sentence is neither a fact nor
fiction. It is made so by other sentences and its status depends on these later statements:

You make a statement more of a fact if you insert it as a closed, obvious, firm and
packaged premise leading to some other, less closed, less obvious, less firm
and less united consequence. (25)
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The example Latour gives is the black box, a closed file, an indisputable assertion:

The primary structure of Growth Hormone Releasing Hormone (GHRH) is
Val-His-leu-Ser-Ala-Glu-Lys-Glu-Ala. (23)

As it is placed in a sentence, it becomes either (+) or (-).
Positive if it is treated as a fact and the researchers begin to look for cures for dwarfism:

Now that Dr. Schally has discovered [the primary structure of GHRH], it is
possible to start clinical studies in hospital to treat certain cases of dwarfism
since GHRH should trigger the Growth Hormone they lack.(23)

or negative and the acceptability of Dr. Schally’s research is doubted:

Dr. A. Schally has claimed for several years in his New Orleans laboratory that
[the structure of GHRH was Val-His-Leu-Ser-ALA-Glu-Glu-Lys-Glu-Ala].
However, by troubling coincidence this structure is also that of haemoglobin, a
common component of blood and a frequent contaminant of purified brain
extract if handled by incompetent investigators. (23)

Thus we can see that statements such as these lead to the context of the researchers’
affiliation with groups of scientists .They serve as signposts indicating to the reader the
resources the writer can depend upon to advance his argument and generations of research
appear —1st, 2nd, 3rd— the latter ones citing the previous.

Ist generation

2nd generation

3rd generation

Fig. 2: Adapted from Latour (1987:40).
(Fig. 1.4).
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These generations of research stack up until ultimately they (theoretically) become
positive modalities leading to the closed black box, acceptance as fact, or they stack up
as negative, raising disputes. The goal of such statements in the context of the research
problem and its findings is to be accepted by scientific peers, receive recognition
(hopefully favorable), be acknowledged and cited.

Fact or theory?

The interplay between (+) and (-) modalities appears when one reads a scientific article.
In fact, they can be analyzed in statements or blocks of statements. One way I would like
to suggest for viewing the proposal of a theory and its eventual acceptance or rejection
as a fact is to draw on Latour’s concept of (+) and (-) modalities and place them on an
axis which intersects the opposite axis which represents theory and fact. Along the
continuum of theory to fact, language realizations can be found. Consider this model:

THEORY

Fig. 3: Theory/Fact Model.

The gray area represents the possibilities of positive statements at any point on the
continuum from when a theory is proposed to when it is accepted as fact. Statements
such as “X has been postulated by Y’ and “X has been presented as evidence” suggest
positive modality about midway along the axis. Other positive statements confirm the
reception of colleagues in the field and point to this acceptance as a fact. These statements
appear at the end of the axis, ones such as “It is generally accepted that...” and “It is well
known that...”
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To further see how this relationship of the continuum of two axes works and how
and where linguistic realizations appear, it is useful to turn to two articles published by
five marine biologists. (See Appendix B-1 and Appendix B-2.)!

Note the following statement in the second paragraph of the abstract (Appendix B-1)
stating “Previous reports of temperature ranges for sardine and anchovy spawning
have not taken into account the distribution of SST and have mostly referenced the
cooler spawning area of the species”. This statement represents negative modality, one
that the researchers use as the reason for their study. They immediately point out that
“sardines spawn in a much wider temperature range (13°-25° C) than anchovy (11.5°-
16.5° C)” and continue to give facts that create positive modalities. The findings of
Lluch-Belda et al. suggest further detailed analyses are needed.

In the Introduction of Appendix B-2 we find a statement of tacit knowledge about
the collapse of the sardine population.

It is generally accepted that an intense fishery can at least potentiate the collapse
of a population, and perhaps delay its recovery if the population has been
severely depleted. (50)

The selection of verbs is another way modalities appear. Note these examples through
the first pages of the Introduction:

Bakun (1990) suggested that...,
Lange et al. (1990) obtained...
Lange et al. found...

Ahlstrom noted...

The verbs convey degree of assertion by the researchers.

Other formulaic indicators signal inconclusive evidence, ones such as “Unfor-
tunately”, “However”, and “Evidence must be considered inconclusive because... ” The
researchers used these ways of citing data based on low periods of sardine abundance
and point out the lack of indicators of primary production during a high abundance mode.

Discussion

The application of the axis model serves as a way of visualizing the shifting movement
in written discourse that advances the argument that best serves the writer. During the
phases of decision-making about what to include and how to express it, the writer is

1. I taught the technical writing course, La Elaboracion de Reportes Cientificos, at El Centro de Investiga-
ciones Biologicas del Noroeste, S.C., May 1996. The two published articles in Appendix A and B were
used in that course.
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compelled to convince the scientific audience of the importance of his research to the
scientific community. To do so, he has to decide about what information should be included
and how to include it. He may profit during this process from being guided by an awareness
of the shifting nature of his argument back and forth in disputes about his specific problem.
As he, in effect, is choosing how he wants to express himself linguistically along the axis
of theory to fact and the axis of positive to negative modality and is revealing his affiliation.

This paper has sought to propose a way of visualizing Latour’s poles of modality
that could be applied to analysis of research articles when one reads receptively but also
to the productive skill of composing. Latour describes the social context in which scientists
work, the activities they carry out and the dynamics of the scientific setting and, most
importantly, the interaction between scientists which produces research and articles. He
aims at tying technical activity to the social setting as he seeks to find out how it is that
scientists produce their articles. This discussion has looked only at his aspect of modality
and its application to written texts and found that a way of drawing together the (+) and
(-) modalities is needed, especially as modalities are applied to the writing of technical
articles.

References

HUCKIN, T. N. and L. OLSEN (1991) Technical Writing and Professional Communication for
Nonnative Speakers of English. New Y ork, McGraw-Hill, 662-665.

LATOUR, B. (1987) Science in Action. How to Follow Scientists and Engineers through Society.
Cambridge, MA, Harvard University Press. Chapter 1, 21-62.

LLUCH, D., HERNANDEZ-VAZQUEZ, S., LLUCH-COTA, D. B., SALINAS-ZAVALA, C. A,
and R. A. SCHWARTZLOSE (1991) “Sardine and anchovy spawning as related to temperature
and upwelling in the California current system”, CalCOFI Rep., vol. 32.

LLUCH, D., HERNANDEZ-VAZQUEZ, S., LLUCH-COTA, D. B., SALINAS-ZAVALA, C. A.,
and R. A. SCHWARTZLOSE (1992) “The recovery of the California sardine as related to
global change”. In: Sardine Recovery and Global Change, CalCOFI Rep., vol. 33, 50-59.

SWALES, JOHN M. and C.B. FEAK (1994) Academic writing for graduate students. A course for
Nonnative speakers of English. Ann Arbor, MI, The University of Michigan Press, 179-205.



140 Phyllis M. Ryan

APPENDIX A
original statement (A is B)
— negative modalities M-(A is B)
E positive and negative modalities M + - (A is B)
g so and so (has shown that (A is B))
P no modality at all (A is B)
% tacit knowledge (silence)
=

incorporation (instruments)

Fig. 4: Adapted from Latour (1987:44)
(Fig. 1.6)

TOWARDS ARTEFACT
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APPENDIX B-2



