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In Fruitfulness: Science, Metaphor, and the Puzzle of Promise, Chris Haufe offers an account of 
scientific theory development influenced by Thomas Kuhn, Henri Poincaré, and others that 
identifies the expected future fruitfulness of a theory as a primary criterion for its selection. 
Theoretical fruitfulness, Haufe argues, can offer genuine epistemic warrant for scientific practice 
and account for the actual history of science, which does not generally show a pattern of theory 
selection based on more commonly assumed criteria like increased knowledge or solved problems. 
This is an accessible yet sophisticated book that takes seriously the privileged epistemic status 
claimed by scientific knowledge, while avoiding canned rationalist approaches to how scientific 
knowledge is acquired. 
 Kuhn’s account of theory development in The Structure of Scientific Revolutions provides a 
starting point for Haufe, and is reviewed in the first two chapters. Kuhn, despite offering a radical 
picture of scientific practice, was still beholden to traditional understandings of epistemic warrant 
to the extent that adopting new theoretical paradigms could only be seen by him as an irrational 
“leap of faith.” Haufe seeks to follow Kuhn’s lead in identifying the future-directedness of theory 
choice in science, while making a case for paradigm shifts as not well-characterized as leaps of 
faith. The main difficulty here is to pursue “the search for an alternative species of epistemic 
warrant in science that satisfies a variety of constraints imposed upon us by the history of science” 
(25). Haufe, true to this vision, deploys sophisticated examples from throughout the history of 
science to make his case, building on the work introduced to philosophy of science by Poincaré 
with a number of more recent examples in physics. 
 In chapter 3, Haufe presents the argument of Kuhn’s Structures as seeking to answer, “the 
puzzle of promise,” or the question of what makes a particular scientific theory promising for 
future scientific practice. Kuhn comes part way to a solution, arguing that solved problems create a 
promising model for how future problems can be solved. This is both too narrow, though 
(sometimes work on even unsolved or already-solved problems generates scientific promise) and 
too self-defeating (insofar as Kuhnian science rests on ultimately non-rational criteria for scientific 
development). Haufe argues that the solved problem identified by Kuhn is only a special case of a 
more general family of scientific problems relevant for the framing of scientific theories: that of 
solvable problems. 
 In chapter 4, Haufe proposes that solvable problems stand as models for future work by being 
exemplars for how similarly solvable problems can be structured. Further, Haufe argues, against 
Kuhn, that there are in fact specific features of problem structures that can be identified as making 
them salient; pursuit of a research problem is not simply an act of faith, but is warranted by 
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conformity to criteria present in the problems. Following Nelson Goodman’s theory of 
exemplarity, a scientific problem can be an exemplar for other problems by possessing attributes 
and referring to a wider set of problems. 
 Chapter 5 uses the important work of Elisabeth Camp on metaphor and framing in scientific 
inquiry to develop the conception of theory paradigms as a way of framing problems. Haufe shows 
why a particular frame would be normative for scientific practice: a framing of a problem is 
preferred not because of how it opens solutions about the nature of the world, as Kuhn would have 
it. Rather, frames are chosen because they allow us to generate problems that are solvable. 
Prioritizing solvability over solutions themselves also explains an important effect of paradigm 
shifts: they “mop up” past normal scientific practice that has been rendered unhelpful (i.e., by 
“developing failed problem solving efforts into solved problems” with the application of a new 
framing [133]). Chapter 7 looks to a theory of metaphor to show how research framing can 
generate new ways of looking at a problem. Eventually metaphors die and become mundane truths, 
and scientific frames are similar: what was once provocative and out-of-the-box thinking becomes 
de rigueur theory. 
 Chapter 8 argues that the aesthetic properties of simplicity and familiarity in theory choice are 
pursued, over against other aesthetic qualities like novelty,  to reduce “cognitive effort” in science, 
as a sort of path of least resistance. The motivation of aesthetic judgment in theory choice grounded 
in Quine’s insight about the influence of familiarity on effectiveness of thinking. Haufe shows that 
despite the seeming novelty of new scientific framings, their attractiveness is largely connected to 
past practice, because scientists can better anticipate the effectiveness of new families of problems 
for generating solutions in cases that are familiar. Novelty comes after the fact and from the fruits 
of the theory itself in new and newly solvable problems. 
 The final chapter of the book reads as somewhat disconnected from the argument that comes 
before, defending the rationality of scientific practice against the idea that revolutionary theories in 
science are “close shaves” dependent on various historical contingencies rather than rational 
warrant. Haufe, though, is here arguing against a similar problem that he had earlier in the book 
with Kuhn’s “leaps of faith,” only now he defends the rationality of scientific discoveries against 
the similarly non-rationalist idea that they are “strokes of luck.” The concluding chapter therefore 
offers a bookend in consideration of the dialectic between reason and history as explanatory for 
scientific inquiry that Haufe poses. 
 Finally, one of the main claims that guides Haufe is the idea that the solvability of a problem is 
of greater value to science than an actual solution to any given problem. This can be stated in a 
strong version, that “truth is not a governing epistemic ideal in scientific inquiry,” (190) or in a 
weak version (not “weak,” really, but modest), that “the unit of scientific achievement is not the 
solved problem per se. Rather, it lies somewhere between the solved problem and the unsolved 
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problem.” (231). Haufe’s argument is better stated when he avoids saying or implying that 
scientists simply aren’t interested in solved problems. Normal science is interested in solving 
problems, and sees these solutions as truth-oriented (132-134). And the intention of solvability is, 
of course, also the actualization of solutions. In other words, the importance of the fruitfulness of a 
framing, as well as its aptness, just means that the task of theory choice is one of maximizing the 
eventual solutions that science can achieve, rather than the immediate solution(s). 
 Whether solutions count as solutions because they keep the engine of paradigm development 
running or because they expand knowledge, though, is an important next question to ask. A 
consideration of normal science, and whether scientific solutions count as solutions because they 
expand knowledge of a world or because they strengthen the framing of the family of problems 
from which they arose, would be necessary for a full account of just how constructivist Haufe’s 
proposal is. 
 Haufe’s book is an important work in the philosophy of science that will, like any good framing 
of a scientific problem, be fruitful for related work moving forward. It poses the problem of 
explaining theory choice as balancing normative assumptions and historical practice, and in this 
framing it joins a wide range of current philosophers’ work – from Richard Eldridge in the 
philosophy of history to Hans Joas and Daniel Chernilo in social theory. The main benefit from 
these efforts (alluded to as well in Haufe’s discussion of science studies in the final chapter) is a 
shift away from problematic relativism and toward an adequate recognition of the epistemic value 
of history, metaphor, and framing in rational inquiry. 
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