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In Discipline and Experience, Peter Dear weaves together a number of narratives of experimental practice in order to detail the development of the concept of experience in seventeenth-century Europe.  During this period there was a growing ambiguity as to what kinds of experience should count as valid for the creation of legitimate knowledge: from the Aristotelian conception of universal experience (which, as Dear reveals, had great staying power throughout much of the period) to the historically specific form of experience championed by the Royal Society.  And it is the shifting disciplinary framework of seventeenth-century knowledge producers that provides the key contexts in which certain kinds of experience could or could not be articulated: The rise of the hybrid discipline of physico-mathematics made possible important new ways of articulating and justifying knowledge claims that were not available in the traditionally superior discipline of natural philosophy: “The mathematical sciences spilled over into the domain of natural philosophy, carrying over practices that, with altered connotations, quickly became the hallmarks of experimental inquiry” (246).

As a whole, Dear’s argument may be taken as a revision of a kind of “Boyle-o-mania” that has colored science studies scholars’ understanding of 17th century conceptions of experiment: the enormous influence of Shapin and Schaffer’s Leviathan and the Air-Pump and Shapin’s Social History of Truth have made Robert Boyle’s conception of experimental philosophy (which entailed a sharp emphasis on the experimental report as a historical narrative of a specific event, as well as a suspicion of mathematics, indeed of theorizing and hypothesizing in general) come to be seen as paradigmatic of the scientific revolution.  Dear takes on the dominance of that model through a detailed look at the literary technologies of other key seventeenth-century experimental movements (mostly connected with mathematics) arguing that the early Royal Society’s “experimental philosophy was not the highroad to modern experimentalism; it was a detour” (3).

The emphasis of Dear’s study is not on new historical evidence: many of his sources are classics in the field (Galileo’s work on the moons of Jupiter, Pascal’s reports on the Toricellian experiments, Newton’s letter to Henry Oldenburg), while most others are connected with the scientific debates raised by these classic texts.  Only in two early chapters dealing with Jesuit mathematics does Dear go into detail in a less canonical area.  Rather, Dear’s emphasis is on a novel approach to understanding these works’ significance.  Dear intentionally focuses on how experiments were understood, how they were reported, and how they functioned in the making of knowledge, rather than on the practice of actually doing the experiments.  (For example, in response to standard questions as to whether Galileo actually did the experiments he is famous for, Dear argues that it doesn’t really matter: it is the way in which experiences were reported that counts.)  In his introduction, Dear suggests that his study will be something like a discourse analysis of experimentalism: “This book establishes linkages through an examination of commonalities of linguistic philosophical practice” (4-5).  He attempts to treat scientific discourse itself as a kind of practice that helped to constitute what would count as experimental knowledge at the time (thus the token allusion to Foucault in his title).

In the body of the work, Dear takes us on a tour of the key sites for the growth of physico-mathematics.  He begins in the Jesuit colleges of the late sixteenth and early seventeenth centuries.  The rigid disciplinary framework of these colleges made any shifts in disciplinary boundaries particularly explicit.  Jesuit mathematicians, led by Christopher Clavius, made moves to establish mathematics on an equal footing with the more prestigious discipline of natural philosophy, but were subject to contradictory constraints: On the one hand, they had to meet the philosophical demand that knowledge be based on universal experience, while on the other hand traditional practice in the mathematical sciences consistently stepped beyond this form of experience to contrived and specialized experiences (via, for example, the use of specialized experimental instruments such as telescopes).  Thus “Jesuit mathematicians began to validate the use of singular experiences made using contrived apparatus because the existing practices of their disciplines, besides needing to be defended methodologically against Jesuit critics, restricted the availability of their results” (32).

The chief value of Dear’s book is in its analyses and dissections of various historically specific constitutions and uses of experiment.  Dear shows that the experiment didn’t just arrive on the scene in the seventeenth century as an unproblematic methodology and approach: there was a long period of integration and refunctionalization of the concept.  For Galileo, for instance, experiments were “tantamount to the invocation of thought experiments: the reader [was] reassured that the world’s working in a particular way [was] entirely to be expected, entirely consonant with ordinary events” (126).  Dear follows parallels and lines of influence form Galileo, through Mersenne, to Descartes: Mersenne picks up on Galileo’s use of experiment to establish tokens of common experience, but still takes reason to be paramount: reason disciplines the unruly senses.   Descartes is more radical still: he is certainly an important figure for the rise of a certain kind of mathematical philosophy, but for him all explanations are ultimately based on reason, with experiments providing only the details to be explained.

Along the way, Dear makes mention of various other, sometimes quite surprising, sources of legitimate experience: shipbuilding, navigation, natural magic, and even children’s games: As long as scientific experience was identified with common experience, the field was wide open to an array of popular experiences.  In a striking instance, Dear offers a new perspective on Galileo’s experiment measuring the “natural conflict” between water and air: Alexandre Koyré famously asserted that Galileo did not actually perform these experiments, but Dear shows that they were simply adaptations from a popular natural magic trick meant to be performed with water and wine at dinner parties.

With Dear’s treatment of Pascal, the growing contradictions between historically specific experimental procedures and the presentation of experience as universal comes to a head: Although Pascal is famous for having certain experiments carried out in a very specific time and place (his brother-in-law’s ascent of the Puy-de-Dôme in order to measure the weight of the air), the way in which he made his philosophical argument still took this historically-specific event as a token instance of an experience that anyone could reproduce by walking to the top of a tall building.  Pascal published tables of data for his barometric device, except that the tables did not present the raw figures: they were extrapolations from the theoretical model that Pascal has constructed, which the experiments were meant simply to corroborate.

In the final chapter Dear shifts to the English case: he spends just enough time on the early Royal Society to highlight the salient distinctions between the picture of physico-mathematics that he has been building and the particular non-mathematical and a-theoretical version of experimental philosophy of Boylean experimentalism.  Finally, these two distinct versions of experimentalism are brought into glorious synthesis via Dear’s heroic figure, Newton, who combines the best of both worlds.  Dear suggests that both streams were ultimately doomed if left to themselves: Boyle could only accumulate experiences without any hope of a theoretical end, while the continental abhorrence of specialized experiment constrained the gathering of facts:

The event experiments of a Robert Boyle aimed at disclosing localized natural behavior; those occasionally found in mathematical practice had aimed at the vindication of the physico-mathematician’s competence (as a repository of legitimate experience) to speak for nature.  The difference between the two collapsed when Newton imported the former into the latter, while the Royal Society’s experimental philosophers imported the latter into the former.  (242)

Although the picture of Newton as hero is a bit of a cliché, Dear does make the point that the “significance of Newton’s handling of experience makes sense only when seen in light of the story that leads up to it” (248).  For Newton mathematical knowledge of the world was about particular kinds of mathematical objects “created by active construction – not contingently, but in their very essence” (212).

An important caveat: Although this is a book about the “mathematical way in the scientific revolution” this is not a book that deals with mathematics in the strict sense of that term.  Rather, Dear surveys the many ways in which certain mathematical methods and ideas were imported into natural philosophy and became the basis for a new kind of natural philosophy.  The absence of a truly “experimental” physics could lead to the strange state of affairs in which the mathematician could be taken as providing the raw facts for the natural philosopher, or physicist, to explain.

One of the effects of the constantly changing panorama of characters that he adduces is to suggest an incredibly diverse array of what could be considered mathematical method during this period: Galileo, Mersenne, Descartes, and Newton all had quite different notions of what they were up to: for Descartes the invocation of math was often little more than the invocation of a certain attitude, or subjectivity, whereas for Newton it really meant a particular object of study.  The irony is present in Dear’s title: it isn’t immediately clear what “experience”, his key concept, should have to do, strictly speaking, with mathematics.  Dear does a wonderful job of demonstrating that the concept of experience and the discipline of mathematics really did become intertwined; but what this means for Dear’s object of study should be clarified: “Mathematical” functioned as a rhetorical topos, not so much characterizing what a text would talk about, and in many cases not even how it talked about it, but how it was meant to be read, and who the author took himself to be.

Dear makes a number of gestures toward his own theoretical and methodological frameworks throughout the book: chief among these are his claims to be doing something like a linguistic analysis of experimental philosophy.  Other examples are a broad sweep of the philosophical theory of metaphor, analogies between scientific and religious themes (for example: method as the “holy ghost” of science), and a theory of tradition that specifically sanctions change.  Generally these ideas disappear from the book as quickly as they appear, leaving the reader a little unconvinced as to their explanatory value.  This is perhaps the danger of writing a book that takes on so many of the key issues of seventeenth-century science: the quick pace leaves the text seeming a bit out of breath at times.

Dear’s claim to be doing a kind of linguistic and discourse analysis is particularly prominent.  But “linguistic” overreaches what is really going in this text: Aside from the well-known distinction between an experience described as “what happens” versus as “what happened,” there is very little evidence in this book that is specifically linguistic.
  Dear does describe changes in how certain key words were used (“experience”, “philosophy”, “postulate”, “nature”) but this is presented more as a historical analysis of concepts than of language.  Nevertheless this is a book of history and Dear should be applauded for making forays into problems of linguistic analysis in the works under study.  But perhaps what Dear is up to could better be summarized as an account of how the rhetorical and literary forms of seventeenth century experimental writings informed the way that knowledge could be constructed.
  The analysis is rhetorical insofar as Dear emphasizes that these descriptive practices were deployed for particular strategic ends such as persuasion and credibility (disciplinary as well as epistemological); it is literary insofar as he documents that the background in which these early scientific writers were writing was the literary and humanist tradition.  Although experimentalists eventually departed from these traditions, Dear emphasizes that they did so in a wholly continuous way.

Certainly none of these methodological shortcomings are outright flaws: rather, they simply open up a lot of room for further work in the area: To what extent could an argument be made for the importance of specifically linguistic and literary practices in early modern experimentation?  What was the importance of the genre of the letter on the early history of experimental writing?  Is it something linguistically specific about the writing of the mathematical sciences that helped it to play the crucial role that Dear claims it ended up playing in the seventeenth century?  All important questions, all awaiting definitive answers.
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� A similar lacuna is noticeable in the otherwise excellent contributions to the collection of essays edited by Dear called The Literary Structure of Scientific Argument.  The attempt at a novel interdisciplinary approach is undermined by a too exclusive reliance on historians for what could be a more ambitious project.





� The move is reminiscent of similar moves by Shapin in articles such as “Pump and Circumstance: Robert Boyle’s Literary Technology” and “Cordelia’s Love: Credibility and the Social Studies of Science.”  In “Pump and Circumstance” Shapin is really able to bring to fruition his particular methodological approach to reading as Boyle as a literary experimenter, and one never quite feels the same pay-off in Dear’s approach.








