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ABSTRACT
SCIENTIFIC WRITING AND THE COLLEGE CURRICULUM

By
Robert Charles Goldbort

The study of scientific writing--its rhetorical
evolution and special rhetorical features--emerged as a
scholarly concern during the 1930s. Two major views are
evident with regard to the precise origin of the "plain
style” in scientific discourse. The camp represented by
the ideas of Morris W. Croll and George Williamson holds
that the plain style of the modern scientists is rooted in
the Classical plain style of antiquity, i.e., that of
Tacitus and Seneca. Alternatively, R. F. Jones, Robert
Adolph, Richard Halloran, and Merrill Whitburn have argued
that the scientific plain style originated as a new
prosaic standard developed by Royal Society of London
founders in the seventeenth century. 1In the first
chapter, I support the second of these camps and argue for
an intellectual connection between the rhetorical theory
of Peter Ramus, Francis Bacon, and the plain style
strictures adopted by the Royal Society, as articulated by
its first historian Thomas Sprat.

In Chapter Two, I argue that the view of scientific



writing as "plain" is too limited and misleading; although
referentially such writing is indeed largely concerned
with material reality--or "thing-ness"--it is also true

that rhetorically it is not concerned solely with

technical exposition, but contains argumentative elements
as well, whether the audience is specialized or popular.
Moreover, in recent years some scientists have produced
literary works, especially fiction, in which expository,
suasive, and speculative elements are combined. The final
chapter focusses on scientific writing as a pedagogical
area. I suggest that the study of the rhetoric of science
must be a fundamental dimension of the liberal arts

curriculum, serving as an integrating tool with respect to

the now fragmented nature of undergraduate education.

Here I broaden the definition of scientific writing
further to include writing about science by those outside
the scientific community, essentially arguing that
scientific rhetoric is not the exclusive property of
scientist-writers. I show how thematic reading/writing
units--with a substantial component of scientific fiction
by literary artists--can be used to bring together the
language and rhetoric of both scientists and humanists to
bear on such central modern issues as the place of science

in society and the definition of science itself.
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INTRODUCTION

The issue of the relations between literary art and
experimental science was brought into prominence in this
century by C. P. Snow's metaphor of "the two cultures,”
which at once captured the distinctive character of our

present-day Weltanschauung and added to the modern lexicon

a simple phrase with which to hold up to closer
examination the centuries-old problem of clashing
intellectual traditions. Literature and science, in
Snow's view, are opposite but essential to one another,
their historical separation having seriously limited the
creativity and growth of both intellectual traditions
Importantly, the scientist-novelist cast the problem in
educational terms:
Curiosity about the natural world, the use of
symbolic systems of thought, are two of the most
precious and most specifically human of all human
qualities. The traditional methods of mental
development left them to be starved. So, in
reverse, does scientific education starve our
verbal faculties--the language of symbols is

given splendid play, the language of words is
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not. On both sides we underestimate the spread

of a human being's gifts.1
The ultimate significance of Snow, one might reply to his
severest critic F. R. Leavis, lies in his having sparked a
deeper, more sustained dialectic in education,
particularly within the college curriculum, regarding the
relationship of the humanities and the sciences in
education and in our lives.2

Snow brought to the fore questions of definition,

answers to which remain elusive, incomplete, and still in
the making. Do poetry and science represent diametrically
opposed qualities of the human spirit? Are they different
aspects of a single creative process the manifestations of
which coexist in a vital tension? Or, is it more accurate
to hold that the poetic and the scientific "are

fundamentally distinct yet partake of each other in a

1l snow (1964), 62-63. The core argument of Snow's
1959 Rede Lecture on "The Two Cultures and the Scientific
Revolution" first appeared as "The Two Cultures," New
Statesman, October 6, 1956. Successfully or not, "Snow
offers himself as a unique living bridge between the two
cultures®™ (Davis, 1964, 4).

2 The savage personal attack on Snow by F. R. Leavis
(1962) should be remembered only as a failure of nerve on
Leavis' part to engage in a more searching and honest (if
not more conclusive) kind of dialogue. Two examples that
come to mind here are the dinner conversation enacted by
Jacob Bronowski (1965) in "The Abacus and the Rose," the
three participants being a molecular biologist, a
professor of English, and a government education official;
and Edwin Schlossberg's (1973) imaginary discussion with
Albert Einstein and Samuel Beckett.
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manner that implies interdependence . « . a relationship
of complementarity rather than of coexistence or
conflict"? (Hoare 54, emphasis original). In the sphere
of education, such philosophic questions are bound up
inextricably with pedagogical theory and practice. The
individual and collective response to them by educators is
a major shaping force of what is taught, how it is taught,

and, ultimately, of the critical lens carried by students

into corporate boardrooms, government offices, voting
booths, courtrooms, laboratories, the arts, and generally
incorporated into their public and private lives.
Educational institutions can and must exercise strong
leadership in healing the cultural schism between the arts
and sciences. Perhaps it is stating the obvious to say
that our schools and colleges, far from being simply a
mirror of the culture we live in, are powerful agents of
change within that culture. The process of education
should lead to the attainment of more than employment or a
set of technical skills. The economic and practical
urgencies of life notwithstanding, the liberal
undergraduate curriculum should draw the learner toward
higher levels personal maturation and growth, perceptibly
altering his picture of reality toward a greater
comprehensiveness; it should engender a multi-dimensional
critical perspective which, in cyclical fashion, becomes

instrumental to further learning and growth. The struggle
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in our century to arrive at a new, post-modern conception
of reality, one which explains more truthfully the
relationship between two of its great intellectual
traditions, places considerable pressure on education to
contribute its share in this growth process. By a "post-
modern" view of reality I mean a view which is synthetic
(perhaps in the Hegelian sense), a sense of reality whose
character is neither strictly scientific nor humanistic in
spirit, but, in containing elements of each, permits a
more holistic outlook.

During the past 50 years, considerable commentary and
scholarship has appeared on the relationship between the
arts and sciences.3 One philosophical orientation which I
believe holds considerable potential for elucidating the
relationship between art and science is the principle of
"complementarity,"” a helpful explication of which is given
by Norman Rabkin (1967, 19-26). Rabkin traces the origin
of the idea to such physicists as Niels Bohr and J. Robert

Oppenheimer.4 In a lecture at the International Physical

3 Examples relevant to English studies range from I.
A. Richards' (1925, 1970) distinctions between the
scientific and non-scientific uses of language and
Marjorie Hope Nicolson's (1956) literature and science
"influence"™ studies to G. S. Rousseau's (1978) historical-
critical overview of the field of Literature and Science
and the critical essays by Patricia Bizzel (1979) and
Robert Connors (1983) on scientism in English studies.

4 Rabkin attempts to show how a number of
Shakespeare's plays--including Hamlet, Troilus and
Cressida, and King Lear--"are built on visions of
complementarity® (27).
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Congress in 1927, Bohr introduced and described the
concept of complementarity in atomic theory as "a new mode

of description designated as complementary in the sense

that any given application of classical concepts precludes
the simultaneous use of other classical concepts which in
a different connection are equally necessary for the
elucidation of the phenomena."™ 1In other words, while
scientists cannot limit their view of reality by the
results of particular experiments they have chosen to
perform out of a myriad experimental options, the
inferences they do make--while only partially reflecting a
more complicated reality--must perforce be expressed in
simple, logical, and coherent terms. The chief example to
which Rabkin constantly returns deals with the nature of
light. The fact that the latter may be seen in one
experiment as wavelike and in another as corpuscular does
not mean that one or the other view is the more truthful
one; our understanding of the physical nature of light is
dependent on the complementarity of these two views, since
one makes sense in the analysis of certain phenomena and
the other "works" in explaining other phenomena. Rabkin
points out certain analogies to problems in other areas
observed by Oppenheimer:

Indeed, an understanding of the complementary

nature of conscious life and its physical

interpretation appears to me a lasting element in
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human understanding and a proper formulation of
the historic views called psycho-physical
parallelism. For within conscious life, and in
its relations with the description of the
physical world, there are again many examples.
There is the relation between the cognitive and
the affective sides of our lives, between
knowledge or analysis and emotion or feeling.
There is the relation between the aesthetic and
the heroic, between feeling and that precursor
and definer of action, the ethical commitment;
there is the classical relation between the
analysis of one's self, the determination of
one's motives and purposes, and that freedom of
choice, that freedom of decision and action,
which are complementary to it.>

A key question here with respect to English education, in

the context of the relations between Snow's two cultures,

5 A recent argument for the complementarity of
intellectual traditions--surprisingly, in the relationship
between religion and science--is offered by the
theoretical physicist and Anglican priest John
Polkinghorne (1986). "Reality," writes Polkinghorne,

is a multi-layered unity. I can perceive another
person as an aggregation of atoms, an open
biochemical system in interaction with the
environment, a specimen of homo sapiens, an
object of beauty, someone whose needs deserve my
respect and compassion, a brother for whom Christ
died. All are true and all mysteriously coinhere
in one person. To deny one of these levels is to
diminish both that person and myself; to do less
than justice to the richness of reality. (97)
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is this: How does the notion of complementarity apply to
the area of composition studies, and particularly to the
teaching of scientific writing in the liberal arts
curriculum?

The view that literary art and experimental science

are complementary rather than conflicting human activities

permits a recognition of several meeting points between
English studies and science which, beside comprising an
exciting domain of scholarship, are of immediate and vital
concern in the classroom. One of these meeting points, a
discussion of which is undertaken in Chapter One, has to
to with the historical development of the "plainness"
ethic with respect to prose style--now coming to be known
as "the plain English movement."® It seems clear that a
major shaping force of English prose style since the
seventeenth century has been the linguistic strictures
promulgated by the Royal Society of London, as announced
by the Society's first historian, Thomas Sprat, in 1667.
Thus, it is certainly important for English educators to

understand how it is that the experimentalists came to

6 The recent history of this movement in government
and business is treated in different ways by Halloran and
Whitburn (1982) and- Janice C. Redish (1985). My own
treatment of the subject will consider the possible
seventeenth-century scientific basis of the plain language
ethic, and agrees with Halloran and Whitburn's historical
view. Redish does not address the question of the
historical origin of stylistic plainness, except to point
out that the current movement in government and business
dates to the 1970s.
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feel the way they did about the function and style of
discourse, and, beyond Sprat, how the scientific view of
discourse affects current attitudes toward language and
writing. Interestingly, too--and ironically--while the
community of scientific scholars collectively disallows
rhetoric, science itself cannot function without some sort
of rhetorical organization, i.e., a way of using language
which permits scientists to accomplish their specific
"routine" and broader, long-term ends. By manipulating
language, scientists attempt to construct as precisely and

convincingly as possible a representation of the world as

they see it; in effect, such representations are
imaginative rhetorical constructions. The link to
complementarity here is evident: Science simply cannot
operate without language. More, as Jacob Bronowski (1978)
asserts, science is a language; he puts forth the view
that the method of science, the objectification
of entities, abstract concepts, or artificial
concepts like atoms, is in fact a direct
continuation of the human process of language,
and that it is right to think of science as being
simply a highly formalized language (49).
According to Bronowski's "constructivist™ view of how
scientists use language,
we make, we construct, the laws of nature as we

see them. We cut up the environment into things;
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we make groups of things, concepts, classes, and
then reconstitute them in different forms of
sentences. And the whole of our imaginative
process is carried on in this way; that is, our
capacity to do this in the brain is built on the
fact that we are able to remember in symbolic
terms; we are able to attach symbols to our
memory and project them forward as foreéight, and
in this way we are able to manipulate by
imagination the environment as it might be. And
language is simply a way of doing that which is
communicable, but inside our heads we are using
this sort of language all the time in order, to
put it briefly, to imagine. And imagination is
essentially a constructivist activity. (1978,
50-51)
While Bronowski's notion of science as a highly formalized
language--one which is shaped by its own rhetorical
purposes and constraints--may seem sensible to literary
scholars, his contention (and my own) that the "plain"
language of science was invented by the Royal Society has

been for many years a subject of debate.”

7 The view that the modern plain style originated
with the Royal society is supported by such scholars as
Richard Foster Jones, Robert Adolph, and S. Michael
Halloran, but has been rejected by Morris W. Croll and
George Williamson, who attempted to make a case for the
primary influence of the Anti-Ciceronians of antiquity,
especially Seneca and Tacitus.
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Following my treatment in Chapter One of "The

Evolution of Scientific Writing," in Chapter Two I examine
and demonstrate "The Rhetorical Range and Diversity of the
Scientist as Writer."™ The central point made here is that
scientific writing, far from being isolated from the
rhetorical-humanistic tradition, actually is quite
immersed in it. This is true even of the more technical
aspects of scientific writing. "One of the common
misconceptions about language," writes W. Ross Winterowd
(1968),

is that the mathematical 'language' of science is

not loaded--that it is purely objective and that

it carries no emotional overtones. The

intimidated college freshman looking at a page in

the text for his required course in math would

certainly not agree that the precise language of

mathematics is ‘unloaded', and that the simple

equation E = MC2 is not perhaps one of the most

portentous utterences of our era (1).
Winterowd notes that general semanticists have pointed out
that there is nothing wrong with the fact that there
exists differences in meaning in our various uses of the
same word; thus, "any suggestion that we try to use

language neutrally is futile™ (2), and not even
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necessarily desirable.8 still another connection of
technical scientific writing to the rhetorical tradition
is P. B. Medawar's (1967) assertion that at the heart of
the scientific process is the telling of stories, for
a scientist, so far from being a man who never
knowingly departs from the truth, is always

telling stories in a sense not so very far

removed from that of the nursery euphemism--
stories which might be about real life but which
have to be tested very scrupulously to find out
if indeed they are so. (127, emphasis original)
Beyond the area of technical communication,
scientists have engaged (especially since the nineteenth
century) in other forms of writing, most notably in the
popularization of their work and discoveries.? Recent
examples are the writings of Isaac Asimov, Stephen Jay
Gould, Lewis Thomas, Carl Sagan, and the late Loren
Eiseley. Beside the growing importance of popular writing
in the scientific life, scientists have also written
fiction and poetry, though this is a relatively recent
development. Salient examples are the novels of Isaac

Asimov, Michael Crichton, and Gregory Benford, and the

8 For a provocative refutation of the notion that
technical writing is inherently more objective than other
kinds of writing, see David N. Dobrin (1985).

9 See for instance Julian M. Drachman's (1930)
historical discussion of scientific popularization.
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poetry of astrophysicist Alan Lightman and Czech
immunologist Miroslav Holub. This range and diversity of
writing by scientists (not to mention such important forms
as letters, autobiography, and government policy
contributions), shows both the continuity of scientific
communication with our long rhetorical tradition--
including the complementarity of objectivism and
subjectivism in the language--and the inseparabality of
the scientific life and manners from human values.

Following my treatment in the first two chapters of
the evolution and rhetorical richness of scientific
writing, in the third chapter--on "The Pedagogy of
Scientific Writing"--I turn to the practical concerns of
the classroom. Chapter Three addresses the uses of
scientific writing in a liberal arts curriculum; first, to
demonstrate the fact that science, no less than any other
intellectual tradition, cannot operate independently of
language. One important qguestion here, for instance, is
the stylistic one: Can the importance of clarity and
"readability"™ (Hirsch, 1977) and the uses of "opaqueness"
(Lanham, 1974) somehow be reconciled and recognized as
each making their unique contribution in all kinds of

writing, including scientific prose?10 Another concern is

10 see for instance Merrill D. Whitburn et al.
(1978) , who report on their classroom experiences with
encouraging the use by technical writing students of
certain rhetorical devices--with the aim being not only to
enhance clarity, but to nourish as well the personal and
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the pedagogical uses of scientific writing as a literary
theme, rather than as only a prose style. Here I will
argue that the scientific fiction and non-fiction written
by both scientists and humanists can be used to draw
students into the great ongoing dialectic in western
culture between literary art and experimental science.
This argument is accompanied by specific illustrations
with respect to reading/writing strategies.11 A central
part of my aim in the third chapter--as well as of the
dissertation as a whole--is to show how reading and
writing about the relationship between art and science
students can be used to engage students in forming their
own conception of the unique role and intellectual limits
of the two views of reality as well as of their vital
dependence on one another in the search for a holistic
view of reality.

The importance of the notion of complementarity as a
guiding principle for the undergraduate liberal curriculum

is suggested by A. N. Whitehead's observation of the utter

aesthetic dimensions of writing.

11 That scientific writing can be taught in a
humanistic context is evident in the examples of classroom
practice found, for instance, in Teaching Scientific
Writing (1978), edited by Stephen N. Judy (Tchudi) for The
English Journal. One of the instructors, E. Fred
Carlisle, shows for instance that the assumptions we make
about the relationship between language and science have
certain implications for our teaching practices--
especially with regard to the relations between writer and
subject, writer and audience, and the writer's value-
laden attitudes and his intentions.
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fragmentation of the college learning experience. In his

Aims of Education, Whitehead writes that there are

three main roads along which we can proceed with
good hope of advancing towards the best balance
of intellect and character: these are the way of
literary culture, the way of scientific culture,
the way of technical culture. No one of these
methods can be exclusively followed without grave
loss of intellectual activity and character. But
a mere mechanical mixture of the three curricula
will produce bad results in the shape of scraps
of information never interconnected or utilized.
(84-85)

Whitehead's argument holds important implications
for English as a liberal art, as a subject which offers
special opportunities for personal growth through the
appropriate structuring of language experiences; more
specifically, reading and writing activities can be
structured to encourage students to develop for themselves
a synthetic, post-modern picture of reality. By "post-
modern” I refer to the nascent recognition of the limits
of science by a culture whose credo since the seventeenth
century has been plus ultra, always more beyond. As
Kenneth A. Bruffee (1984) points out, the pressure is not
only on humanists to comprehend the scientific point of

view, but also, reciprocally, on scientists to understand
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what humanism is all about. 1In a deeply troubled world
which is trying desperately to pull itself together, the
study of scientific writing--in its historical,
linguistic, and rhetorical contexts--can help us begin to
repair the ideological wreckage of several centuries of
feuding intellectual traditions. "The clashing point of
two subjects, two disciplines, two cultures--of two
galaxies, so far as that goes--ought to produce creative
chances," wrote Snow (1964, 16). Since modern science,
like literary art, is rooted in language and the western
rhetorical tradition, what better place in the liberal
arts curriculum to study and foster their natural co-

operation than the English classroom?12

12 1mportant here is the concept of "organic
English,"defined by Stephen N. Judy (Tchudi) in his The
ABCs of Literacy (1980) as "a language-based curriculum
that takes as its overriding goal providing each student
with as many diverse, growth-producing experiences with
language as possible™ (178). See also the treatments by
Judy and Judy (1981) and Tchudi (1986) of writing as a
liberal art.

15



CHAPTER I

THE EVOLUTION OF SCIENTIFIC WRITING

The study of modern scientific writing--its
emergence, development, and rhetorical aspects--is a
recently established academic specialization, in the
making roughly for 20 years.l3 scholarship and pedagogy
in the area have developed through the collective (and
sometimes collaborative) efforts of educators in a number
of academic "home" departments, including the sciences,
history, philosophy, psychology, communication,
journalism, speech, and English. In English departments
scientific writing is closely linked with, and owes a
great intellectual debt to, the field of "Literature and
Science." Research and criticism in literary-scientific
relations came of age at mid-century, with a rapidly
growing body of scholarship and strong representation
within the Modern Language Association. By 1951, Marjorie

Nicolson could say that "We had sown the wind, and are

13 Although scholarly attention to the uses of
language by scientists can be found much earlier, such as
I. A. Richards' discussion of "The Two Uses of Language"
(Chapter 34) in his Principles of Literary Criticism
(1925), Leonard Bloomfield's Linguistic Aspects of Science
(1939), and Theodore H. Savory's The Language of Science
(1953).

16
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reaping the whirlwind."l4 The founding of the Literature
and Science field is probably one of at least two major
forces (the other being the technologization of our
culture) giving impetus to scholarly activity in the area
of scientific writing, and to the rapid and widespread
development since the 1960s of college courses and
programs in science communication and scientific

writing.15

14 1 her remarks on the field in The Seventeenth
Century (1951, 1-9) and in the Preface to Science and
Imagination (1956), Nicolson cites as being among the
field's earliest influential works Carson Duncan's New
Science and English Literature (1913), I. A. Richards'
Science and Poetry (1926, 1935), Arthur O. Lovejoy's The
Great Chain of Being (1935), and the essays on prose style
by Morris W. Croll and Richard Foster Jones. During the
1940s, the M.L.A.'s Literature and Science group amassed
1,300 titles of books and articles published since 1930 on
literary-scientific relations. Other important
bibliographies on the relations between literature and
science are those by Fred Dudley (1968) and the annual
listings in the journal CLIO. Professor Nicolson herself
was not only instrumental in forming the M.L.A. group, but
trained dozens of scholars in the field over a fifty-year
period and "was the first scholar to make the field
respectable . . . a valid field for research, publication,
and professional advancement™ (Rousseau, 1978, 586).

15 see Lawrence P. Verbit's Directory of Science
Communication Courses, Programs, and Faculty (1983).
In the introduction of both this second edition and its
1978 predecessor (edited by Verbit, Sharon Friedman, and
Rae Goodell), the editors make distinctions between
"science communication" (writing for general audiences)
and "technical communication"™ (writing for specialized
audiences). "Scientific writing" is identified with
technical communication. Yet, the examples of pedagogical
approaches in the The English Journal issue I cited
earlier (note 1l1) demonstrate that teaching scientific
writing involves much more than teaching laboratory note-
taking and technical report writing. My own use of the
term scientific writing, as I explain in the second and
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Teaching and research in scientific writing, within
and without departments of English, coheres around a
number of central questions which relate in important ways
to the subject of this chapter, such as: What is
scientific writing? (To which the writing instructor will
quickly add, What is good scientific writing?) How does
it differ from other kinds of writing? What are its
historical origins? What is its place, respectively, in
our culture, in the western rhetorical tradition, in the
college curriculum? Such questions do not lend themselves
to easy or unequivocal answers; yet, they do identify the
field's chief preoccupations, and as such have a definite
relation to the present discussion of the evolution of
scientific writing.

In attempting to make sense of the origin and
development of scientific writing, the question of
definition is crucial. What is it, precisely, that we are
examining the evolution of? What does the term
"gscientific writing"™ mean? One can choose, for instance,
to restrict the definition scientific writing to mean
journal report-- i.e., to technical scientific exposition
in "plain®” prose. (Here, as will be seen, one encounters
the ongoing argument regarding the relative influence of

"Attic" prose or Scripture or London's Royal Society on

third chapters, is far more inclusive than that of Verbit
et al.'s definition.
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the rise of the plain prose ethic.) A definition of
scientific writing that is limited to technical
exposition, however, fails to recognize the even broader
extent to which science and rhetoric have been
historically associated. 1In the first place, it is clear
scientists write more than exposition in relation to their
work--argument and narrative have their important place,
too, even in technical writing. Second, scientists do a
modest amount of "low-tech" writing, including popular
exposition, issue-oriented works on science and human
values, autobiography, and even fiction and poetry with
scientific themes. Third, a good deal of writing about
science (from popularization to fiction) is the work of

non-scientists. Fourth, beside evolving as an ostensibly

identifiable and powerful prose form, and as writing with
a broad rhetorical range produced by scientists and non-
scientists alike, scientific writing has evolved, as I
indicated earlier, into a academic field of study; as
such, it has also evolved into its own niche in the
liberal arts curriculum. Scientific writing must be
defined, then, without excluding any of these various
senses of the term, for each of them is real; each of
these senses forms an integral part of the story of the
historical development of scientific writing. (The
present chapter addresses only the first of these four

aspects; the other three are taken up in in the following
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two chapters.)

I begin, then, with a consideration of the evolution
of scientific writing as a style of prose. The essays on
this subject by Morris Croll and R. F. Jones in the 1920s
and 1930s served to raise, if not solve, two major issues.
The first issue has to do with the precise origin of the
scientific style of prose: 1Is it rooted in the Anti-
Ciceronian prose of antiquity, exemplified by Tacitus or
Seneca? Or is scientific prose a different and new kind
of "plain style,” born with the modern scientific
revolution of the seventeenth century and, even more
specifically, with the fellowship of the Royal Society of
London? The second issue, mentioned earlier, is closely
tied to the first: Given the assumption that the plain
style has become a major prose model in the modern era,
the question presents itself: Which plain style?
Seneca's? That of religious discourse? The Royal
Society's? My intent, I would like to note at the outset,
is not to make a special case for a particular
phylogenetic influence in the rhetorical development of
scientific or "plain" discourse, but rather to underscore
the point that, despite the historical rejection of
rhetoric by the new scientists, scientific prose has
evolved within the western rhetorical tradition.

The scientific prose style was officially born in the

third quarter of the seventeenth century, with the
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agreement among the fellowship of the newly-chartered
Royal Society of London to abide by certain strictures in
their "manner of discourse."™ 1In the now familiar words of
Thomas Sprat, the Society firmly resolved
to reject all the amplifications, digressions,
and swellings of style: to return back to the
primitive purity, and shortness, when men
deliver'd so many things, almost in an equal
number of words. They have exacted from all
their members, a close, naked, natural way of
speaking; positive expressions; clear senses; a
native easiness: bringing all things as near the
Mathematical plainness, as they can: and
preferring the language of Artizans, Countrymen,
and Merchants, before that, of Wits, or Scholars.
(History, 113, emphasis original)l6
The key question which arises here is: Was the Royal
Society's "plainness" ethic with regard to prose style
something unprecedented, a totally new linguistic attitude
and practice, or did it have historical roots and
continuity with a rhetorical plain style tradition which

is not apparent from Sprat's attack on what he and his

16 Robert Adolph (1968, 114-115) points out that the
statutes on style discussed by Sprat referred to written
discourse as well as spoken, and to non-scientific learned
discourse as well. That Sprat's pronouncements on these
matters do not represent merely his own views (or those of
John Wilkins, for instance) has been shown by Margery
Purver (1967, 9-19) in her study of the Royal Society.
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fellow experimentalists saw as a vicious excess of speech?
For R. F. Jones, the plain style promulgated by the
Royal Society in the 1660s was indeed a new rhetorical
development--the genesis of both a modern scientific mode
of discourse and of the prose model for the modern
scientific age, right up to its continuing unfolding in
our own day. Scientific discourse arose, in Jones' view,
from the great distrust of language itself fostered by the
experimental scientists. It was a radical change in
attitude toward language and its functions which lay at
the heart of the new philosophers' perception of plainness
in written and oral discourse.l7 1In his essay "Science
and Language in England of the Mid-Seventeenth Century"
(1932), Jones writes that the stance of the new scientists
was that the truth of ideas regarding nature was
dependent upon accuracy of language, and that the
advancement of science must necessarily wait upon
the introduction of greater precision and clarity
into the use of words. This linguistic
reformation was to be achieved by a constant
narrowing of terms through strict definition, and

by the employment of words that would be exactly

17 Ang, though Sprat and the Royal Society spoke
mainly about learned discourse in all the disciplines, the
rather explicit implication in Sprat's History is that it
would certainly be patriotic to adopt this style of
discourse in our everyday lives--i.e., to make it a norm
in society at large.
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equivalent, not to hazy conceptions bred

in the minds of men by the loose usage of the

past, but to the objective truths of nature.

They were seeking an objective rather than

subjective, materialistic rather than

psychological basis for language. (150)18
This new attitude toward language should be no surprise,
Jones pointed out, in light of the great advancement of
mathematics in the seventeenth century, particularly with
respect to refinements in the use of mathematical
symbols.19 Linguistically, what the scientists found most
uncomfortable to live with was that, in the established
rhetorical tradition, a word could have multiple meanings
or the same meaning as other words. "The desire to make

the word match the thing," argued Jones, "to be in a

18 a11 page references for Jones are to the volume
of essays published in his honor, The Seventeenth Century
(1951) .

19 Both the modern conception of truth and the new
stylistic ideal were in the making decades before the
birth of the Royal Society, in the clear, concise, and
pointed expository prose with which Rene Descartes, one of
the Society's eventual and most distinguished members, set
forth his discovery of a new method of reasoning in his
1637 Discourse on the Method of rightly conducting the
Reason and seeking Truth in the Sciences. The cornerstone
of the Cartesian system of thought having been provided by
modern mathematics, it is this science which Descartes
uses in his three appendices to the Method (the Geometry,
the Meteorics, and the Dioptrics) to illustrate his new
method of objective and logical thinking. As I discuss
later, Bacon and Ramus (unlikely bedfellows as they are)
were even earler, founding influences on the development
of the new plainness ethic.
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strict sense a description of a thing or action, explains
their exaggerated antipathy to metaphors and figures of
speech"” (Ibid. 155).
In an earlier essay, "Science and English Prose
Style in the Third Quarter of the Seventeenth Century"
(1930), Jones held
that the attacks on the old, as well as the
formulation of the new, style find consistent
expression in those associated with the new
science, that the first organized scientific body
in England, the Royal Society, definitely adopted
a linguistic platform which exerted a powerful
influence on the style of its members even in
writings other than scientific, and that the
foremost exponents of the new style were members
of this society and in most cases deeply
interested in science. (76)
As salient champions of the emergent attitude toward
language and style, Jones cited such figures as John
Wilkins, Thomas Hobbes, Robert Boyle, Thomas Sprat, and
John Locke. Wilkins (a mathematician) was among the first
of the founding members of the Royal Society to promote
the new ethic of stylistic plainness, and, from the
standpoint of the history of ideas, he will probably be
remembered most for his attempt to establish a universal

scientific language based on mathematically precise
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symbols. Wilkins' earliest effort to promote a plain

style of discourse was in his Ecclesiastes, or, A

Discourse concerning the Gift of Preaching As it fals

under the Rules of Art (1646), where he declared in the

spirit of the new philosophy that the "phrase” in
preaching "must be plain and naturall, not being darkned
with the affectation of Schollasticall harshnesse, or

Rhetoricall flourishes."” 1In his 1668 Essay Towards a Real

Character and a Philosophical Language, a work sponsored

by the Royal Society, Wilkins tried to establish a
language for all learned discourse that was free from
ambiguity, a language that would permit description of
things and expression of thoughts with the accuracy and
clarity demanded by the new science.20

The creation of a universal language had been
attempted earlier by other members of the Royal Society,
as Jones notes. Wilkins, Robert Boyle, William Petty, and
the mathematicians Seth Ward and John Wallis assisted
Dalgarno in producing such a language in Delgarno's 1661

Ars Signorum, the aim of which, according to Dalgarno, was

20 on Wilkins' Real Character, and on other members
of the Royal Society--including Robert Boyle, Joseph
Glanville, and John Locke--who were especially influential
in the shaping of modern prose, see Wilbur Howell (1971),
448-502. With respect to the question of rhetorical
origin of the plainness ethic, Howell comments: "A
passion for the revival of a merely Senecan plainness in
style would scarcely seem able to account for the depth
and scope of Wilkins' passion for a new scientific medium
of communication"™ (464).
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"to remedy the difficulties and absurdities which all
languages are clogged with . . . by cutting off all
redundancy, rectifying all anomaly, taking away all
ambiguity and aequivocation."2l wilkins carried this idea
further by attempting, Jones writes, "to classify
everything in the universe, and then by a combination of
straight lines, curves, hooks, loops, and dots, to devise
for each thing a symbol which would denote its genus and
species" (155).22

The most detailed example offered by Jones of the
influence of the new stylistic ideal on non-scientific
writings is the series of increasingly plain-styled

editions of Joseph Glanville's Vanity of Dogmatizing

between 1661 and 1676. Jones compares a number of
passages from its first and third editions to demonstrate
Glanville's process of "reducing exotic and unusual words,
or "hard words', to more natural terms, as well as a
constant striving for a simpler, more direct expression"”
(96). Some of the shorter examples of revision in

Glanville's Vanity of Dogmatizing cited by Jones are:

21 guoted by Jones, "Science and Language in England
of the Mid-Seventeenth Century,"™ in The Seventeeth

Century, op. cit., 154.

22 while Wilkins was an early influence on establishing
the new stylistic orientation, in the first half-century of
the Royal Society's existence the most important influence
(according to Jones) in the development of the new style was
John Locke, who expressed his preference for the plain style
in Chapter x of Book III--titled "Of the Abuse of Words"--of
An Essay Concerning Human Understanding (1690).
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*Which is to us utter occult, and without the ken
of our Intellects' becomes “to which we are
altogether stranger'; "those abstrusities, that
lie more deep, and are of a more mysterious
alloy' = “the Difficulties that lie more deep';
‘those principiate foundations of knowledge' =
‘the Instruments of knowledge'; “Plato credits
this position with his suffrage; affirming' =
‘Plato affirms'; “is a difficulty which
confidence may triumph over sooner, the conquer'
= “is hardly to be conceived'; “is but as the
Birth of the labouring Mountains, Wind, and
Emptiness' = ‘stands yet unresolved';
‘preponderate much greater magnitudes' =
‘outweigh much heavier bodies'. (96)
Jones asserts that Glanville's revisions do not signify a
change in ideas, "but an alteration in treatment and
expression—only": e.g., the "Brownesque inversions" are
smoothed out, exclamatory sentences and rhetorical
questions give way to direct assertions, sentence length
is decreased, unusual Latinisms and exotic words are
replaced by more current words, emotional expressions are
tempered, and figurative language and poetic imagery are
removed. The comparison of the two versions of

Glanville's Vanity of Dogmatizing shows, in Jones' view,

"not only a change in style but also a vivid picture of
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the spirit of one age yielding to another™ (97).23
Morris W. Croll and, years later, George Williamson

maintained, in opposition to Jones' thesis, that the
seventeenth century plain style was neither a particularly
new nor a particularly scientific writing style. Croll
and Williamson saw modern scientific prose as a modified
form, a phylogenetic offshoot, of the classical plain
style of antiquity, a style exemplified by the writings of
Seneca and Tacitus and their modern disciples, Lipsius and
Montaigne. In a 1931 review of Jones' above-quoted essay,
Croll countered that Jones simplified the more complex
rhetorical history involved: "The scientific cult of
unrhetorical speech from 1650 onward," insisted Croll,

was a second, later stage in the history of the

same naturalistic tendency that shows itself in

the Anti-Ciceronian victory at the end of the

preceding century. It did not create a new, a

rival style to the Anti-Ciceronian; it only

introduced certain changes within the cadres of

that style. It was an attempt, a successful

attempt, to take the heat and fever out of the

imaginative naturalism of Montaigne, Bacon, and

Browne, to prune their conceits and metaphors, to

23 Jones' other main example, which he discusses in
less depth than Glanville, is the stylistic change in
Abraham Cowley's writing between his A Vision Concerning
Oliver Cromwell (1661) and "The Garden®" (1666).
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restrain the wild motions of their eloquence.
But it did not change the form and structure of
the prose of its time. (Fish, 1971, 91, emphasis
original) 24

In The Senecan Amble (1951), Williamson supports Croll's

view of the rhetorical history, and lumps together Sprat's
History and Wilkins' Essay, published a year apart, as
works holding to the same stylistic doctrine, a doctrine

which "ultimately returns to Ecclesiastes, where it is

associated with Seneca, not science" (295). It is this
Senecan style, persisting from the Anti-Ciceronian
movement of antiquity, rather than some new prose style
spawned by the modern scientific revolution, which for
Croll and Williamson has been the primary shaping force of
modern prose.

This difficult question of the precise rhetorical
origin of scientific prose remains largely unsettled. For
both camps, Bacon's discourse style and stylistic
philosophy figure centrally in their respective
explanations for the modern reform in prose style, which
achieved full strength by the third quarter of the
seventeenth century. Both sides agree that Bacon did give

shape to the stylistic platform of the Royal Society, but

24 Fish's collection contains two of the Croll essays
which argue for the Senecan influence: "Attic Prose:
Lipsius, Montaigne, Bacon" (1923) and "The Barogque Style
in Prose" (1929).
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the question lingers as to whether he did so as a Senecan
or as a visionary and rhetorically gifted promulgator of a
truly novel and modern stylistic ideal, of a new plainness
ethic for the scientific age.25 While Croll, R.S. Crane
(Fish, 92-93), and Williamson view Bacon as a Senecan,
Jones and a number of others see him and the Royal Society
as the creators of a new, distinctly "scientific" plain
prose style, a style grounded not on theoretical
conceptions and disputations of pre-conceived ideas, but
on the independent existence of material reality.
Jones' contention that scientific prose constituted a new
measure of stylistic plainness is supported by Robert

Adolph in his The Rise of Modern Prose Style (1968). For

Adolph, scientific writing emerged, like the Royal Society
itself, with new Baconian spirit of utilitarianism in the
seventeenth century--a spirit which viewed "thing-ness" in
a light different from that of the Senecans. "Unlike all
the theoreticians of the classical plain style," writes
Adolph,

Bacon means by ‘things' objective physical

reality and its causes, existing before and after

the writer's perception of them and independent

of him. The Baconian writer, like his ideal

25 The studies by Brian Vickers (1968) and James
Stephens (1975) are helpful in understanding the
surprising differences between the plain style of the new
scientists and Bacon's own prose style.
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researcher, submits his mind to these things,
rather than constructing a mental edifice of his
own according to some ideal pattern or looking
within himself to relate the physical world to
his own private concerns. But in the classical
plain style “things' are intellectual and
subjective, not physical and objective. 1In

Croll's words [Style, Rhetoric, and Rhythm, 95],

the res are "the candor of the soul . . . the
secret experiences of arduous and solitary minds
. « » exploring unfamiliar truth by the unaided
exercise of its [the soul's] own faculties'.
Baconian theory, with its emphasis on the
passivity of the faculties, and its distrust of
their unguided exercise, is in effect a denial of
the classical plain style, as well as Christian
mimesis. (168, emphasis original)
However, whether one labels Bacon, in his push for
plainness, as a Senecan or Aristotelian, as belonging to
the Anti-Ciceronians of his time, or as a Utilitarianist,
still does not provide a satisfactory answer to the
question of the precise origin of scientific prose and its
characterization as a "new" style of discourse. It seems
likely that several rhetorical movements or traditions,
preceding and contemporaneous with Bacon, all contributed

to the making and the taking hold of the scientific plain
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style, whether the latter is viewed as a modified
classical plain style or as a truly new plain style.26
Furthermore, it is noteworthy that beside the

classical plain style, there is the tradition of the

26 In his 1930 essay "Science and English Prose Style
in the Third Quarter of the Seventeenth Century,” R. F.
Jones distinguished between the stylistic platform of the
Baconians and the Anti-Ciceronians by pointing out that
the desire to discover knowledge which would more
fully satisfy the demand for reality was
responsible for both revolutions, but the
stylistic movements that accompanied them pursued
different and divergent courses. The Anti-
Ciceronian style found its theories in Aristotle
and its models in such Latin writers as Lucan,
Juvenal, Persius, Tacitus, Pliny, and especially
Seneca; science renounced Aristotle and all his
works, and sought for no models in the ancients.
Instead of a conscious literary style, such as
the other movement was developing, the new
philosophy found in the very nature of its
material a manner of expression characterized by
the lack of literary qualities. The former
style, which was far from denying itself the
assistance of rhetoric, made use of aphorism,
antithesis, paradox, and especially metaphors;
the latter, which eschewed all rhetorical
flourishes, laid not the slightest claim to these
qualities, and against metaphors . . . carried on
a constant and uncompromising warfare. Again,
neologizing was a distinct characteristic of the
Anti-Ciceronians, and freakish Latinisms and
strange words were admitted into their works; the
scientist, on the other hand, abhorred all such
importations, preferring ‘the language of
Artizans, Countrymen, and Merchants' to the
"hard" words of scholars. (The Seventeenth
Century 104-105, emphasis added)
With respect to "neologizing®, it is ironic that, while
the new scientists strove for greater simplicity, clarity,
and precision in their language, the host of new
scientific terms (such as in medical biology) which
appeared from the seventeenth century onward had the
effect of rendering scientific language a closed system to
those outside the sciences (see Savory, 1967, 47-64, on
"The Growth of the Language of Science").
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Scriptural plain style, which had become established among
Puritan preachers by Bacon's time.27 Though it is
difficult to determine the influence of this religious
plain style on the discourse style favored by the
experimentalists, the same rhetorical revolution that
affected the preaching style of the Puritans may also have
had a strong facilitative effect on the adoption by Bacon
and his disciples of the scientific plain style. The
revolution to which I refer is English Ramism, the appeal
of which was considerable from the fourth quarter of the
sixteenth century to the end of the seventeenth century.
More specifically, I mean the logician Peter Ramus'
success in promulgating, throughout the English
educational system, the view that the art of rhetoric
should be concerned only with the third and fifth parts of
traditional rhetoric, style and delivery (invention and
arrangeﬁent belonging under logic). Ramist rhetoric, as
George Kennedy (1980) notes, "is a powerful force
throughout the seventeenth century in France, England, and
Puritan America"™ (212). To suggest that Ramistic doctrine
influenced the Baconians' rhetorical philosophy (or at
least that Bacon's rhetorical theory is in certain

respects consistent with Ramus's), may seem surprising in

27 see Perry Miller (1939, 331-361). Also, Janel M.
Mueller (1984, 111-112 and 177-180) notes the Lollard
tradition with respect to Scriptural plain style, dating
back to the fourteenth century in England.
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light of the well-known fact that Bacon was critical of
Ramus's method.28 However, in his study of Ramus' 1577

Dialectique in contrast to Bacon's Novum organum (1619)

and De augmentis (1623), Craig Walton (1971) argues that

"two chief elements of Bacon's mature writings were chief
elements in Ramus' work, and that they were developed in
ways remarkably close to those of Ramus" (290-291).29 1If
the early evolution of scientific prose style is to be
adequately understood, it will be worth exploring here a
possible Ramus-Bacon connection in the area, not of
logical method, but of rhetorical theory, involving
specificially Ramus' reduction of rhetoric essentially to
style.

The possibility of a Ramist facilitative role in the

28 Kennedy (1980, 216) points out that there are two
references to Ramus in Bacon's Advancement of Learning
(1605), one of which is by name and complimentary
(2.17.12), while the other characterizes Ramus's
discussion of method "weakly inquired" (2.17.1).

29 The two Ramist elements incorporated into Bacon's
method on which Walton elaborates are, first, "the
definition of and distinction between ‘invention' and
*judgment'," and, second, "a shift of emphasis from formal
causes as static definitions of substances and properties
to articulation of operative principles as interdependent
variables in explanation™ (291). For a similar connection
between Ramus and one of the founding members of the Royal
Society, John Wilkins, see Howell (1971, 454-455), who
points out that that Wilkins could have learned of Ramism
from William Perkins' 1592 Prophetica, one of the
treatises recommended by Wilkins as a supplement to his
theory of preaching. According Howell (1956, 206) the
first translation of the Prophetica from Latin into
English is Thomas Tuke's 1606 The Arte of Prophecying, or,
A Treatise concerning the sacred and onely true manner and
methode of Preaching.
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origin of a modern plain style, one which I now raise,
does not appear to have been considered by Croll or
Williamson, both of whom stressed the Anti-Ciceronian
influence; nor is Ramus mentioned by Jones or Adolph in
their studies of the genesis of a scientific discourse
model. Given the strong appeal of Ramism in England by
time of the Baconian instauration, the unexplored possible
relationship between Ramist rhetoric, which emerged in the
1540s, and the scientific plainness ethic evident in

Bacon's 1605 Advancement, seems to represent a gap in the

study of the intellectual currents bearing on the
emergence of a scientific style of prose. Arguments have
been advanced for the special influence on the evolution
of a scientific prose style of Anti-Ciceronianism, or of
the empiricist outlook, or of the plain Puritans, or of
utilitarianism. I believe other scholars have missed
possibility of Ramus-Bacon connection. Specifically, I
will argue that Ramus' reduction in the scope of classical
rhetoric to the devices of style facilitated Bacon's
usurpation and reconstruction of rhetoric for scientific
purposes, and the replacement during the seventeenth
century of the Ciceronian stylistic ideal by the stylistic
program of the new scientists.

The controversial French educator and logician Pierre
de la Ramee (1515-1572), popularly known as Peter (or

Petrus) Ramus, "has continued to interest scholars
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throughout the centuries," as Peter Sharratt (1987) notes,
"especially scholars of rhetoric and logic, and all those
concerned with humanism, and with the history of ideas,
and, since Ramus attempted to re-organize the encyclopedia
of all the arts, with the theory and practice of
education" (7).30 Ramus's interests, as both an educator
and scholar were wide-ranging, including grammar,
rhetoric, logic, geometry, algebra, arithmetic, mechanics,
optics, physics, ethics and religion, "all linked together
by his obsession with education" (Sharratt 34). Despite
the financial hardship of his early years, he persisted at
Paris and in 1536 earned a Master of Arts, following his
defense of the thesis that "Whatever is to be found in
Aristotle is false" (Duhamel, 1949, 163). Although his
radical doctrine was not so much an attack on Aristotle
himself than on his medieval disciples, his reform
efforts--directed widely throughout the liberal arts
field--resulted in a new program for teaching the trivium,
and his treatment of rhetoric, as written out by his close

associate Audomarus Talaeus (or Talon), enjoyed a strong

30 Beside Sharratt's bibliographic essay, especially
helpful background sources in my discussion of Ramus and
his influence have been Duhamel (1949), Howell (1956, 146-
281); Nelson (1947); Ong (1958, 1971), and Tuve (1947,
331-353 and 384-388). Other important sources,
particularly with respect to Ramus and Bacon, are cited in
the following pages.
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following in England.31
For the present context, the important aspect of
Ramus's reform of the logic, rhetoric, and grammar taught
in his time is that, motivated by what he saw as a
theoretical redundancy and indecisiveness in these
fundamental liberal arts, he ordained that instruction in
invention and arrangement be assigned to logic only, and
that the study of rhetoric be limited to style and
delivery; grammar was to be concerned with etymology and
syntax. This new system, in Ramus's view, allowed logic
and rhetoric to work together like the head and heart in
the expression of our thought, and corresponded to the
two universal and general gifts given to man by
nature, reason and speech. The first is the
concern of dialectic, the latter of grammar and
rhetoric. Dialectic seeks to establish the all-
round strength of the human reason in the
discovering and disposing of matter. Grammar
seeks the purity of speech in the words and
syntax to speak or write well. Rhetoric
demonstrates how to ornament an oration with

tropes and figures and the dignity of proper

31 Evidence of the popularity and persistence of
Ramus's rhetoric in England between the 1570s and the
early eighteenth century can be found in Howell, 1956,
247-280.
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delivery.32
It is in this ordained theoretical split between logic and
rhetoric, with no overlap in their respective aim and
scope, that the Ramist system departs most significantly
from the classical tradition of Aristotle and Cicero.
Ramus would not grant the possibility that the four great
Classical procedures for producing a communication could
constitute one process in dialectic and another in
rhetoric, settling for him the confusion between rhetoric
and logic--a confusion which he attributed to Aristotle
and which he felt was magnified by Cicero and
Quintilian.33 Before turning to the matter of Ramus's

influence in England and, specifically, on the Baconians,

32 Translated by Duhamel (1949, 163) from Ramus's
Rhetoricae distinctiones in Quintilianum (1559).

33 Howell (1956) points out that it is in the French
version of Ramus's 1543 Dialecticae Libri Duo that he
states most firmly the essential point in his reform of
scholastic logic and traditional rhetoric. 1In the
Dialectique (1555), Howell writes, Ramus indicates "his
belief i1n one system of logic for both science and
opinion, and in one theory of invention and arrangement
for both logician and rhetorician, whereas the
scholastics, following Aristotle and Cicero, preferred two
systems of logic, one for science and the other for
opinion, and two systems of invention and disposition, one
in the field of scientific and the other in the field of
popular discourse” (155). A delineation of the
historical, logical, practical,and natural factors which
led Ramus to make what he did of the arts of logic and
rhetoric can be found in in both Howell (1956) and Duhamel
(1949). 1In the division between logic and rhetoric which
he adopted, Ramus was a disciple of Rudolph Agricola--
whose most influential work (written in the 1470s or
1480s) was De Inventione Dialectica--and of Agricola's own
disgiple, Johannes Sturm, whose lectures he attended at
Paris.
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I note again that the limitation of rhetoric to style and
delivery (the latter largely ignored by later Ramists) was
formally established by Ramus's friend and collaborator in
educational reform, Talaeus, whose intention in his 1544

Institutiones Oratoriae (known also as Rhetorica) was to

do for rhetoric was Ramus had done a year earlier for

logic:
Peter Ramus cleaned up the theory of invention,
arrangement, and memory, and returned these
subjects to logic, where they properly belong.
Then, assisted indeed by his lectures and
opinions, I recalled rhetoric to style and
delivery (since these are the only parts proper
to it); and I explained it by genus and species,
(which method was previously allowed to me); and
I illustrated it with examples drawn both from
oratory and poetry. Thus these present precepts
are almost wholly in words drawn from those
authors; but as this first and rude outline has
unfolded, the precepts have been tested by the
judgment of both of us, and disposed in order,
and ornamented and treated by kind.34

The spread of Ramism in England, as a number of

authors have shown, was rapid, wide-ranging, and by no

34 rranslated by Howell (1956, 148-149) from
Talaeus's 1544 preface to the Rhetorica.
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means a frivolously regarded phenomenon, affecting various
aspects of English cultural and intellectual affairs,
including the mechanical arts, historiography,
jurisprudence, political science, and religion (the
Puritans embraced Ramus's reform efforts). 1In the
universities, interest probably began with Gabriel
Harvey's 1575 and 1576 lectures (partly published in 1577

as the Rhetor and the Ciceronianus) on Ramist rhetoric at

Cambridge, which were guided by the chief purpose of
instituting the Ramist re-distribution of the five great
arts of Ciceronian rhetoric, making numerous references to
Agricola, Sturm, Ramus, Talaeus, and Foclin (author of a
1555 French translation of Talaeus's 1544 Rhetorica).
Other English editions, translations, and interpretations

of Ramist rhetorics include Dudley Fenner's The Artes of

Logike and Rethorike (1584),35 Abraham Fraunce's Arcadian

Rhetorike (1588), John Barton's The Art of Rhetorick

Concisely and Compleatly Handled (1634), Alexander

35 rThis anonymously published work consists of a
translation of the main heads of Ramus's 1556 Dialecticae
Libri Duo (the briefest Latin expression of his logic) and
the first English translation of the main heads of
Talaeus's 1544 Rhetorica. As Ong (1949-1953) has shown,
Fenner's 1584 Rethorike was one of three anonymous units
of a 1651 work titled A Compendium of the Art of Logick
and Rhetorick in the English Tongue, the other two units
being Robert Fage's translation of Ramus's Dialecticae
Libri Duo and Thomas Hobbes' English abstract of
Aristotle's Rhetoric. Remarkably, according to Father Ong,
the Rethorike of Fenner appeared in 1681 as an anonymous
Art of Rhetorick appended to Hobbes' condensed version of
the Rhetoric of Aristotle, and until 1951 was accepted as
part of Hobbes' canon.
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Richardson's notes on "Talaeus his Rhetorick"™ in his

Logicians School-Master (1657), and John Newton's An

Introduction to the Art of Rhetorick (1671). The

popularity of Ramist rhetoric is also evident from its
widespread incorporation in texts for schoolchildren, the
most famous example (and one of the leading textbooks of
the seventeenth century) of which is Charles Butler's

Latin version of Talaeus, Rhetoricae Libri Duo (1598);

Butler inspired such treatments of Ramist rhetoric for

schoolchildren as William Dugard's Rhetorices Elementa

(1648; fifth ed. by 1657), presenting Talaeus's rhetoric
in the form of a catechism, Charles Hoole's A New

Discovery of the o0ld Art of Teaching Schoole (1660), and

the 1671 Rhetorick of John Newton mentioned above. Even
into the early eighteenth century, interest in Ramist
rhetoric is evident in such publications as a ninth

edition of John Smith's 1657 The Mysterie of Rhetorique

Unvail'd in 1706 and an abridgement of the latter by one
"J. H., Teacher of Geography" in 1739. What I have wished
to show thus far in my discussion of Ramist rhetoric is
that for well over a century (between Gabriel Harvey's
lectures on Ramism at Oxford and John Newton's catechism
of Talaeus for schoolchildren) the view was popular in
English schooling that the art of rhetoric consisted
essentially of a consideration of the third part of

Ciceronian rhetoric--of the tropes and figures that
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"adorn" the real substance of discourse, which is
generated and ordered using the principles of logic.36

What does all this have to do, then, with the
evolution of scientific prose (and, indeed, of a
scientific rhetoric)? Short of providing conclusive and
irrefutable evidence of a Ramist influence on the new
scientists' style of prose and view of rhetoric, the
difficult guestion of influence can be approached by
underscoring certain aspects of Ramist rhetoric which (as
I hope to illustrate momentarily) are reflected in the
function given to rhetoric, and the attitude adopted
toward language and communication, by the New
Philosophers. First, I call attention to the fact that,
unlike the earlier "stylistic rhetoric" tradition which

had only emphasized style,37 Ramist rhetoric made style

36 "In the period between 1600 and 1621," according
to Howell (1956), "the English Ramists had almost no
rivals among their own countrymen in the the dissemination
of rhetorical ideas . . ." (364).

37 Examples of early stylistic rhetorics include the
anonymous Rhetorica ad Herennium (the oldest extant Latin
treatment of rhetoric and prose style), Cicero's Orator
and De Oratore, Quintilian's Institutio Oratoria, the
Venerable Bede's Liber de Schematibus et Tropis (the first
stylistic rhetoric written in England, circa 701). 1In his
treatment of "The Rhetoric of Style," Howell (1956, 116-
137) identifies these works as part of "a recognizable and
distinctive pattern of traditional rhetorical theory in
England . . . openly committed to the doctrine of style as
the most important aspect of training in communication,"
though also "openly mindful that invention, arrangement,
memory, and delivery, or combinations of two or more of
them, conceived in sum as Cicero had anciently dictated,
were also legitimate parts of the full rhetorical
discipline”™ (116). Howell's treatment of stylistic
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the whole of rhetoric (delivery was essentially
forgotten), thus degrading the art itself. As Norman E.
Nelson (1947) notes, "anyone who has respect for the art
of oratory as the all-important instrument of free and
democratic institutions
cannot help but hold Ramus in part responsible
for separating logic from rhetoric in such a way
that the inventional or logical part of oratory,
which was to Aristotle the whole of the art, was
removed, leaving rhetoric nothing but stylistic.
Anyone who has read the pitifully dull manuals of
schemes and tropes which constitute most of the
so-called rhetorics of the Renaissance must be
saddened to see how a great art of civilization
has fallen till it deserves Socrates' insulting
comparison to the ‘knack' of cookery. (17)
Significantly, despite the fact that interest in Ramus's
educational and rhetorical doctrine dropped off markedly
in England by the last quarter of the seventeenth century,
the practical interchangeability of the words "rhetoric"
and "style" had by this time become a culturally-
entrenched perception (one that has persisted to the

present). The scenario I picture here is one in which

rhetoric ends with Henry Peacham's 1577 The Garden of
Eloquence, "the last English treatise on the tropes and
figures to appear in print before 1584, when the earliest
English version of Ramistic rhetoric was published"™ (137)
--i.e., Fenner's translation of Talaeus.
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this general perception of rhetoric as style only (a
degenerated and weakened rhetoric), coupled with the new
attack against a Ciceronian superfluity of discourse,
immensely facilitated the Baconians' rejection--indeed,
their utter denial--of traditional rhetoric. The modern
scientists (Bacon among them in his thinking and spirit if
not in actual practice) attempted to overpower, and to do
away with, even the little that had been left to classical
rhetoric by Ramus, style itself, and in the process to
substitute a new scientific rhetoric. The details and
consequences of this proposed scenario can be appreciated

more fully with a closer look at Bacon's Advancement.

It will be useful to begin with W. S. Howell's (1956)

perspective on the crucial role played by the Advancement

in the development of a new rhetoric:
This remarkable work, which influenced English
learning of the seventeenth century as did no
other contemporary work, contained some ideas on

rhetoric which were in opposition not only to

Ramistic theory but also to the traditional

rhetoric of the early Renaissance. This
opposition grew as the seventeenth century
advanced. The Royal Society, which carried out
scientific investigations in the manner proposed
by Bacon, and which was to some extent the finest

result of Bacon's pioneering thought, had finally
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to develop a system of communication suited to

the transfer of information from one scientist to

another, and from scientist to public, and the

rhetorical theory which underlies that system is

a step towards the creation of a new rhetoric.

(9, emphasis added)
Emphasized here are the few, but important, words with
which the present discussion of Ramism, style, and modern
science does not wholly agree. Actually, Howell himself
says something significantly different from this, and in
my own view more accurate, when later in the same work he
characterizes Bacon as a figure who "stands as a composite
of scholasticism, of Ramism, and of something that looks
to the future" (375, emphasis added). Such differing and
in a sense contradictory views seem to reflect an
incomplete state of understanding regarding the question
of the precise historical relationship--on such levels as
ideology, rhetoric, and practicality--and in such spheres
as education and science--between Ramus and Bacon.
Moreover, studies dealing with the Bacon-Ramus connection
focus mainly on differences in their systems of logic and

method, on their respective dialectics, with essentially

no consideration given to the possible connections in the

context of rhetorical history.

Lisa Jardine (1974), for instance, is representative

of the currently popular view regarding the existence of
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any connection between the dialectics of Bacon and Ramus
when she writes that
as far as Ramism is concerned, whilst clearly
aware of Ramist controversy (he alludes to it as
having moved a ‘controversy in our time' [III,
403], and criticizes some specifically Ramist
texts), Bacon's only direct borrowing appears to
be his use of the word “axiom' atypically as
Ramus uses it, for any proposition used as a
premise for argument" (8).
While Bacon generally did not find Ramism very palatable,
this is not necessarily so with regard to Ramist rhetoric.
In his reform of rhetoric, Ramus seems to have set out, in
the same stock-taking spirit as Bacon, to deliberately
change the stylistic orientation of learned and/or popular
discourse. The Bacon-Ramus rhetorical connection, if in
fact it is real, involves the crossing of intellectual
paths at the right time and place to potentiate an already
growing reaction to orthodoxy and tradition. I hope to be
able to show in my brief consideration of Bacon's

Advancement that Bacon appears not to have been wholly

anti-Ramist, as seems widely held, and that Bacon's

conception of rhetoriﬁ is actually Ramistic in outlook.
As aleady mentioned, for Bacon, and certainly later

in the century for Sprat and the Fellowship of the Royal

Society, traditional rhetoric came to mean a waste and an
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abuse of language, both because of what they perceived as
an excessive verbiage in the expression of thought--i.e.,
a emphasis on words for their own sake--and a lack of
sound matter about which to communicate.38 Thus, in Book

II of the Advancement Bacon reproves those who, in the

Renaissance tradition of stylistic rhetoric, pursue to

excess a Ciceronian charm and copiousness in their

discourse, leading them to
hunt more after words than matter: and more after
the choiceness of the phrase, and clean
composition of the sentence, and the sweet
falling of the clauses, and the varying and
illustration of their works with tropes and
figures, than after the weight of matter, worth
of subject, soundness of argument, life of
invention, or depth of judgment. (119)39

This view of rhetoric, or essentially of what was left to

rhetoric by Ramus, is the driving force behind Bacon's own

38 while here we are dealing with the 100-year period
encompassing both English Ramism and the Baconian
instauration--roughly 1575 to 1675--it should be noted
that Bacon's re-definition of traditional rhetoric, Ramist
elements included, only grows in importance over the
centuries, both for modern science and in the eyes of
western culture generally, with the great influence of the
ideas of such figures as Rene Descartes, Isaac Newton, and
John Locke, as well as with the great accomplishments of
modern science itself.

39 Page references are to the edition of the
Advancement by Spedding, Ellis, and Heath (1864-1874).
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attempt to reform rhetoric.40 1In the second book of his
treatise (260-300), Bacon re-distributes the major parts
of Ciceronian rhetoric and uses them in a wider context
than any single discipline, while limiting the term
rhetoric itself to a rationally-ruled utilitarian
function. This limited function of rhetoric is assigned
to his modified concept of the Ciceronian art of delivery
as "the expressing or transferring of our knowledge to
others"™ (282), to which Bacon also refers as Elocution
(the traditional term for style) and Tradition.41l

Bacon's treatment of Tradition is partitioned into
its Organ, its Method, and its Illustration--functions
which are carried out, respectively, under Grammar, Logic,
and Rhetoric. When he comes to his consideration of
Illustration, the specific role of which is to make

knowledge clear to its intended audience,42 Bacon first

40 Especially helpful here are the studies by Charles
Whitney (1986), James Stephens (1975), and Karl R. Wallace
(1943).

41 »The Intellectual Arts are four in number," Bacon
declares, "divided according to the ends whereunto they
are referred: for man's labour is to invent that which is
sought or propounded; or to judge that which is invented;
or to deliver over that which i1s retained. So the arts
must be four; Art of Inquiry or Invention: Art of
Examination or Judgment; Art of Custody or Memory; and Art
of Elocution or Tradition" (260-261, emphasis original).

42 1t is Howell's view that Bacon's "chief
contribution to modern rhetoric consists in his theory of
tradition, and in his emphasis upon rhetoric as the
supreme illustrator of knowledge for any audience, learned
or popular® (375, emphasis added).
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acknowledges and praises the Rhetorics of Aristotle and
Cicero. "Notwithstanding," he then writes, "to stir the
earth a little about the roots of this science, as we have
done of the rest:
The duty and office of Rhetoric is to apply

Reason to Imagination43 for the better moving of

the will. (297, emphasis original)
Karl R. Wallace (1961, 115) has suggested that the core of
Bacon's entire rhetorical theory may be encompassed by the
just-quoted sentence paired with the following one from

Bacon's 1623 De Augmentis:

Rhetoric is subservient to the imagination, as

Logic is to the understanding; and the duty and

office of rhetoric, if it be deeply look into, is

no other than to apply and recommend the dicates

of reason to imagination, in order to excite the

appetite and the will. (Works, IV, 455)
Essentially, in Bacon's scheme of the intellectual arts,
rhetoric assumes a subservient, diplomatic role in
enabling the forging of a stable alliance between Reason
and Imagination, thereby preventing the latter from

associating itself too closely with the passions and

43 The editors' own footnote here reads: "Rhetoric
being to the Imagination what Logic is to the the
Understanding."
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causing the will to act irrationally (Howell 371—372).44
It is here, finally, that we encounter the Ramist

association with Bacon's rhetoric. "By viewing the
imagination and reason as definitely distinct faculties,"
notes Edward P. J. Corbett (1971) in his condensed survey
of rhetoric,

Bacon lays the groundwork for the great amount of

subsequent discussion about the separate

provinces and the separate cultivation of these

faculties; and of course he is thereby fostering

the Ramistic dichotomy between logic and

rhetoric. (613, emphasis added)
It is this Ramist separation of logic and rhetoric which
left to rhetoric and imagination a relatively minor place
in learning and discourse--while of course considerably
elevating logic--that explains not only the new place and
scope in learning allowed by Bacon to rhetoric, but
Bacon's views on discourse style as well. Bacon actually
adopts and preserves Ramus's view of rhetoric as being
essentially the handmaiden of logic, a view which forms
the basis for his advocating that style was to be at the
service of res rather than verba.

Here we encounter again the new passion for--and, in

44 By "excite the appetite and will"™ (my emphasis)
Bacon seems to mean not excitation in an emotional sense,
but rather intellectually, "appetite" referring to
curiosity.
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due time, faith in--"thing-ness" and practicality which,
as Adolph (1968) argues, arose with the period's
utilitarian spirit. It should be noted here that the
modern spirit of utilitarianism holds an important place
in the educational ideology of both Ramus and Bacon.
Bacon's sense of practicality and utility is clear not

only in his Advancement, but also in his unfinished

utopian tale The New Atlantis (published almost 20 years

after the Advancement), with its detailed picture of the

scientific activities of Salomon's House, the end of which
is the useful application in society of the results of
scientific experimentation. Ramus's utilitarian spirit,
on the other hand, manifests itself differently. For
instance, one of the guiding principles of the French
educator's reform of the liberal arts involved his
adherence to a naturalistic practicability which insisted
that every art should imitate nature. As Duhamel (1949)
has noted, a substantial part of the rhetorical and
logical examples used by Ramus "are taken from ‘“nature’,
from the orators and poets, instead of being manufactured
to illustrate theoretical principles"™ (168). For Ramus,
quoting from Vergil or Cicero gave to his logic and
rhetoric a certain objectifiable thing-ness, analogous in
texture and feeling to the importance for the new
scientists of physical nature. Anthony Grafton and Lisa

Jardine (1986) express the broader, more fundamental sense
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in which Ramus's ideas for educational reform are
associated with utility (a sense different from Bacon's
materialistic one) when they write that it was
natural for Ramus to make his practical
interventions into contemporary intellectual
debate in the form of a revised programme of
education--one centered on grammar and dialectic
(probabilistic argument), and aimed at
proficiency in that range of arts skills which
will make the product of his school an able and
active member of contemporary society. The “new
philosophy' of the school of Agricola and Erasmus
makes utility its main criterion for success:
utility being taken to mean, productive of the
kind of competence which will make an individual
a responsible, moral and active member of the
civic community. (163, emphasis original)
These examples of Ramus's concern with usefulness and
practicality seems to be precisely the context in which R.
Hooykaas stated that ". . . with Ramus we see the
transition from the ‘literary empiricism' . . . of the

humanists to the “scientific empiricism' of Bacon."45

45 quoted by James J. Murphy (1977) in his review of
Ramus's 1549 Rhetoricae distinctiones ifi Quintilianum
(Arguments in Rhetoric Against Quintilian). Ong (1971)
has pointed out that the Ramist passion for logical
analysis of utterances, including those of the poets, had
the consequence of fixing attention on the written word
rather than the spoken word, which fixation "makes human
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Ultimately, then, the limitation of rhetoric to style
by Ramus had the effect, first, of isolating--and thereby
of drawing more negative attention to--not only style
itself, but to the Ciceronian manner of discourse which
was becoming offensive in a utilitarian age; and,
consequently, of facilitating Bacon's own usurpation and
transformation of rhetoric which, at least on the surface,
allowed precious little room for elogquence. Ramus gave
Bacon impetus and justification for promulgating a style
ruled by the dictates of logical reasoning (though Bacon
and his disciples would not have consciously referred to
the new scientific manner of discourse as a "style"). 1In
any event, the great exemplars of logical reasoning over
the past three centuries came to also represent, not by
accident, the new models of prosaic plainness: such works

as Rene Descartes' Discourse on Method, Isaac Newton's

Principia, John Locke's Essay on Human Understanding, and

expression less a conveyance of a truth or of wisdom and
more of an object upon which one performs an operation.
Ramist analysis strengthens the tendency to regard the
word as a thing" (162, emphasis added). Also, that
Ramus's application of the concept of utility differed
from Bacon's ought not blind us to Ramus's apparent
captivation by the era's scientific spirit, in the form of
his rather serious, if only modestly successful,
involvement with modern mathematics; see for instance John
F. Daly's (1973) discussion of Ramus's Arithmeticae Libri
Duo and Scholarum Mathematicarum Libri Unus et Triginta,
both published in 1569. Duhamel (1949) points out, too,
that Ramus's interests were not limited to the "exoteric"”
arts (grammar, rhetoric, and dialectic), and that of the
"esoteric" or "acromatic" arts (mathematics, physics, and
metaphysics) he favored mathematics, although he did write
a Scholarum Physicarum and a Scholarum metaphysicarum.




54

Charles Darwin's Origin of Species.46 In the end, the

connection proposed here between Ramus and Bacon is an
ideological one, as historical pieces to the puzzle of the
evolution of a scientific prose style. When Ramus
weakened the intellectual power of classical rhetoric by
limiting its scope to stylistic ornamentation,

Bacon's attempt to "stir the earth a little about the
roots"™ of classical rhetoric was made that much easier by
his only having to center his critique chiefly on

stylistic philosophy and practice.47 Essentially what

46 These works are "plain" in the sense that they
rely on illuminating their subject matter by the
principles of logical (inductive and deductive) reasoning
as applied strictly to natural phenomena, with a
rhetorical style that is straightforward. However, as
will become apparent in the following chapter, the works
of such writers, and of scientific writing more generally,
turn out upon closer scrutiny not to be so thoroughly
plain, and, on the contrary, actually to depend in
important ways on metaphorical expression, among other
rhetorical devices.

47 As to the question of any direct influence of
Ramus on Bacon, Craig Walton (1971) notes that while he
has found no evidence that Bacon actually read Ramus's
original works,

not all of Ramus' thought was lost to the
Ramists, who in turn greatly shaped the schools
in Bacon's lifetime. There is circumstantial
evidence that Bacon grew up in an atmosphere of
Ramist interpretation and critique, and that
Ramus' stipulative definition of "invention" as
first-order discovery, a usage counter to its
usage in the history of rhetoric, was understood
and employed artfully in England, e.g., by
Milton. (294)
According to Howell (1956), by the 1580s Scholastic logic
in England was replaced by Ramism, the latter dominating
the British grammar schools over Bacon's lifetime and
throughout the seventeenth century.
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Bacon sought for science, and later Sprat and Wilkins
sought for the English tongue generally, was a style of
discourse that was to be appreciated not for its beauty of
expression, for the words themselves, but for its
effectiveness in conveying natural facts in the
straightforward, unadorned, concise, carefully measured
wording required to convey those facts. Rationality, not
stylistic virtuosity, was to be the hallmark of modern
discourse. From the seventeenth century onward, the
Ciceronian style isolated by Ramus was to be engaged in a
perpetual Battle of the Styles (to paraphrase Swift) with
the new plain style of the Baconians.

However, the crucial point for our purposes regarding
the attempts by both Ramus and Bacon to subvert by
reformulation the rhetorical tradition is that it is clear
that the activity and language of science did evolve in a
rhetorical context, though the scientific community has
not consciously conceptualiz