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Abstract
In discussing instrumentalism in philosophy of science, John Dewey is rarely studied, but rather mentioned in passing, to credit him for coining the label. His instrumentalism is often interpreted as the view that science is an instrument designed to control the environment and satisfy our practical ends, or likened to the Duhemian view that scientific objects are useful fictions for organizing observable phenomena. Dewey was careful to qualify the first view and denied holding the second. Furthermore, the observable/unobservable distinction does not play any significant role in Dewey’s instrumentalism. The question then arises: Was the inventor of instrumentalism himself an instrumentalist? I present the key aspects of Dewey’s instrumentalism and contrast his views with the instrumentalism of Mach, Duhem and Poincaré. Dewey’s epistemological instrumentalism is global and not local; nevertheless, it is fallibilist and optimistic, rather than skeptical and pessimistic. Dewey’s ontological instrumentalism concerns the nature of scientific objects, regardless of whether they are observable or unobservable, and is fully compatible with realism about atoms or electrons. Dewey’s practical instrumentalism holds that because science provides understanding of the workings of nature rather than an exhaustive picture of reality, it is the best instrument we have for the enrichment of experience.
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Introduction

In the discussion of instrumentalism in philosophy of science, one immediately thinks of physicists and philosophers such as Ernst Mach, Pierre Duhem, Henri Poincaré, or the logical positivists (Stanford 2006; Rowbottom 2018; 2019, 1). John Dewey is rarely studied, but rather mentioned in passing, to credit him for coining the term “instrumentalism” (de Neufville 2018; Rowbottom 2018, 84).[endnoteRef:1] More generally, despite recent attempts to revive Dewey’s views in philosophy of science (Godfrey‐Smith 2002; Brown 2012; Kitcher 2012; Gronda 2020), his contribution is often overlooked or misunderstood. Dewey’s instrumentalism is often interpreted as the view that science is an instrument designed to control the environment and satisfy our practical ends (Misak 2013; de Neufville 2018), and/or likened to the Duhemian view that scientific objects are useful fictions for organizing and predicting observable phenomena (Reichenbach 1939). However, Dewey was careful to qualify the first view and denied holding the second (Dewey 1925/2008, 121, 1939/2008, 22). Furthermore, it appears that the observable/unobservable distinction, which is so important to the more “classical” versions of instrumentalism, does not play any significant role in Dewey’s instrumentalism, and that Dewey’s position is fully compatible with a certain form of realism about inferred objects such as atoms or electrons. [1:  Kyle Stanford (2016) is one exception since he devotes the first section of his chapter to the discussion of pragmatism (including James and Dewey) under the heading “Instrumentalism: the Very Idea.” ] 

The question then arises: Was the inventor of instrumentalism himself an instrumentalist?[endnoteRef:2] In this article, I present and clarify the specifically Deweyan brand of instrumentalism and contrast his views with the more “classical” instrumentalist views held by Mach, Duhem and Poincaré. In reexamining the views of the inventor of instrumentalism, I hope to contribute not only to the recent revival of instrumentalism in philosophy of science but also to its redefinition. While contemporary developments of instrumentalism in philosophy of science (Stanford 2006; Wray 2018; Rowbottom 2019) are largely continuous with classical instrumentalism, with an important emphasis on the observable/unobservable distinction and on anti-realism, Dewey’s work shows that there is another way of being an instrumentalist. [2:  Roberto Gronda explicitly answered “No” to that question (Gronda 2020, 178). Other Dewey scholars attempted to clarify Dewey’s instrumentalism instead (Godfrey‐Smith 2002; Rubeis 2017). ] 

The structure of the article will follow three dimensions that I distinguish in both Dewey’s and classical instrumentalism: epistemological, ontological, and practical.[endnoteRef:3] In the first section, I introduce Dewey’s epistemological instrumentalism about inquiry, propositions and conceptual structures. I compare it with the classical instrumentalist thesis (which contains both epistemological and semantic components) according to which (some) scientific theories and hypotheses should be conceived and evaluated as mere instruments for the prediction of phenomena rather than fact-stating and truth-apt statements. In the second section, I present Dewey’s views about the scope of science and the nature of scientific objects, and address the question of realism and antirealism regarding inferred scientific objects such as atoms or electrons. I contrast Dewey’s view with the classical instrumentalist claim that such objects are only useful fictions. In the third section, I present the practical dimension of Dewey’s instrumentalism, and clarify Dewey’s claims about the instrumental value of science in society.  [3:  Commentaries on Dewey’s instrumentalism have tended to focus only one aspect or dimension of Dewey’s instrumentalism at the expense of others. Peter Godfrey-Smith focuses exclusively on the ontological dimension: “Instrumentalism for Dewey is a view about the kind of structure that science aims to describe, not a view about a non-descriptive role for theories or the goals of scientific work” (Godfrey‐Smith 2002, S32). Sami Pihlström too, with a specific focus on the issue of scientific realism (Pihlström 2008). Larry Hickman (1992) focuses on the epistemological and practical dimensions, through the lens of the notion of technology and the breakdown between theory and practice. Giovanni Rubeis focuses on one aspect of the epistemological dimension (“Deweyan instrumentalism is best understood as a problem-solving approach”) and the practical dimension (“To Dewey, the real problem does not concern the ontological implications of scientific inquiry, but its practical consequences. (…) he aims at the possible modifications of values, beliefs, and social practices that result from scientific research”) (Rubeis 2017, 80). Gronda distinguishes between “logical instrumentalism,” the view that “logical elements are to be understood as instruments used to solve a problematic situation,” and “scientific instrumentalism” understood as an “ontological view” about scientific entities (Gronda 2020, 178 note 1), which also involves a “semantic thesis,” according to which “[s]cientific theories are not true or false” and “theoretical terms do not have meaning” (Gronda 2020, 177). Gronda’s argument in that chapter is that Dewey is not committed to scientific instrumentalism.] 


1. Dewey’s epistemological instrumentalism: the tools of inquiry

Dewey once presented instrumentalism as “the logical version of pragmatism” (1916/2008, 367), by which he meant that instrumentalism is the branch of pragmatism specifically concerned with inquiry and knowledge. Dewey first developed and defended his “instrumental theory of knowledge” or “instrumental logic”[endnoteRef:4] in Studies in Logical Theory (1903/2008), a position that he explicitly called “instrumentalism” in the reedition entitled Essays in Experimental Logic (1916/2008). He continued to develop and refine his theory of knowledge throughout his career, its most extensive and systematic exposition being found in Logic: A Theory of Inquiry (1938/2008). This very brief historical excursus seems to imply that a full exposition of Dewey’s epistemological instrumentalism requires a full exposition of Dewey’s theory of knowledge, since the two are equivalent. For both conceptual and pragmatic reasons, my preference is to restrict the label “instrumentalism” to the set of theses defended by Dewey that explicitly appeal to the analogy with tools and instruments – Dewey’s theory of knowledge goes well beyond this set of theses.  [4:  “Logic” should be understood in the old sense of the art of thinking and scientific reasoning, as in John S. Mill’s System of Logic. In Dewey’s Logic: A Theory of Inquiry (1938/2008), one can find accounts of judgment, warrant, propositions, fact, idea, induction, deduction, causal laws, etc.] 


Even with this restriction, Dewey’s epistemological instrumentalism has an obviously much broader scope than classical versions of instrumentalism: it is concerned with thought and knowledge, from the everyday to the scientific, whereas Mach, Duhem or Poincaré were concerned with the instrumental nature of (some) scientific hypotheses, such as the propositions concerning unobservable entities or universal laws. Following Stanford, we can say that Dewey’s epistemological instrumentalism is global, rather than local (Stanford 2016). Nevertheless, there are interesting points of convergence and divergence to be noted, both at the global and the local levels. I will present Dewey’s instrumentalist theses in turn, starting with the broadest level of analysis, concerned with the instrumentality of inquiry in the context of experience (section 1.1.), before turning to the levels concerned with the instrumentality of propositions and concepts in the context of inquiry (sections 1.2 and 1.3). I will compare Dewey’s theses with classical instrumentalism in section 1.4.

1.1. The instrumentality of inquiry

Dewey once wrote that “instrumentalism means a behaviorist theory of thinking and knowing. It means that knowing is literally something which we do” (1916/2008, 367). Because it does not explicitly appeal to the analogy with tools and instruments, I do not include it in the set of instrumentalist theses; nevertheless, it provides the context in which his epistemological instrumentalist theses should be understood. The idea is that reflective thinking, inquiry, knowing, is a goal-directed activity, which involves the use of means and tools; it is also a natural interaction in the world, which involves the transformation of existences through observation and experimentation. Dewey contrasts his view with what he calls the “spectator theory of knowledge,” which models knowing on the act of vision (Dewey 1934/1984, 19): the passive reception of information about states of affairs and entities complete in themselves and left untouched by the mind.

Thesis 1: The instrumentality of inquiry. Inquiry is instrumental to the resolution and reconstruction of problematic situations.

For Dewey, one of the most important philosophical implications of evolutionary theory is that reflective thinking (of which inquiry is the most developed and controlled manifestation) emerged as an adaptive response to troubling situations (1903/2008, 310). If human beings did not encounter any problems, there would be no need for inference and inquiry (1925/2008, 127), and therefore no knowledge per se – only differential responses and automatic adjustments to external conditions. Of course, the nature and range of the problems encountered by humans have tremendously evolved since the emergence of mind and thought. Nevertheless, inquiry should still be conceived as an activity of problem-solving (1938/2008, 109). We come to inquire when there is some doubt, some puzzlement about a particular matter. This goes for both common-sense and scientific modes of inquiry. The difference is that common-sense inquiries deal with primarily practical problems (in Dewey’s terms, problems of “use and enjoyment”), while scientific inquiries deal with problems that emerge from a specifically scientific subject-matter (1938/2008, 66-67, 81-82). As noted by Rubeis, who takes this thesis to be the central tenet of Dewey’s instrumentalism, this makes Dewey’s position closer to Larry Laudan’s view of science as a problem-solving enterprise (Rubeis 2017, 80). I will leave the practical and social implications of that view regarding the place of science in society for section 3, where I briefly discuss Dewey’s practical instrumentalism. 

1.2. The instrumentality of propositions

Thesis 2: Propositions as means of inquiry. Propositions advanced in the course of inquiry are means or instruments for the resolution of a problem and should be evaluated as such. (1938/2008, 281, 309; 1939/2008, 46).

Inquiry being a goal-directed activity, it requires means. According to Dewey, propositions advanced in the course of inquiries are the means of resolving the problem and reaching a warranted conclusion or judgment. Dewey further distinguishes between two types of propositions according to their function in reaching this goal: factual propositions (also called “material means”) and ideational propositions (also called “procedural means”) (1938/2008, 230, 287, 490, 513). Factual propositions provide the material for judgment, the data we set out with, and those we gain in the course of the inquiry through observation and testing. They “locate and circumscribe the problem” and “provide the evidence which tests solutions” (1938/2008, 288). In an inquiry aimed at identifying the illness of a sick patient, such propositions could be “This patient has jaundice” and “This patient has just returned from a trip to Angola.” Ideational propositions, on the other hand, suggest different ways of interpreting and dealing with the material, and “represent possible solutions” (288). Dewey calls them “procedural means” because ideas are not mere representations or statements of facts, but they “prescribe operations which, when performed, yield new data” (288). One example of such a proposition would be “This patient has malaria,” which suggests further observations and tests to be performed (e.g. a blood test). Importantly, Dewey’s distinction is functional: this means that whether a proposition is factual and ideational depends on the context and on the role it plays in a particular inquiry. As illustrated by Brown, “in a certain inquiry in chemistry, it may be appropriate to take certain atomic events as fixed facts, while in the bleeding edge of particle physics, the same things may be taken as ideas for testing (or even as rejected)” (Brown 2012, 292).

Dewey notes that every inquiry makes use of propositions prepared in advance for dealing with similar subject-matters and problems, “just as the manufacturer always has a lot of already extracted ore on hand for use in machine processes as it is wanted” (1916/2008, 341), and “a set of tools relevant to his line of activity” (1938/2008, 173). He makes a similar functional distinction regarding the stock of propositions that can be used across inquiries: “existential propositions” and “universal propositions,” where the former are propositions about matters-of-fact and the latter are propositions about conceptual structures (definitions, laws, principles) (1938/2008, 162). In the medical example, the doctor relies on general propositions about diseases and malaria in particular to suggest and develop her hypothesis, with existential propositions such as “Malaria is prevalent in Angola” or “Malaria typically involves symptoms x, y, z” and universals propositions such as “Malaria is a disease caused by Plasmodium parasites” (the definition of malaria, which also constitutes a rule for judging or determining whether something is malaria), which direct her observations and suggest possible operations to be performed. The same propositions are used in various other ways in research on malaria and infectious diseases.

From this view about the instrumental function of propositions, Dewey draws a controversial conclusion: propositions advanced in the course of inquiry have no truth-value, but instead are evaluated in terms of their efficiency in achieving their end, namely, solving a problem and attaining knowledge:[endnoteRef:5] [5:  This means that the instrumental efficacy of propositions should not be confused with the utility of a proposition in achieving practical or personal ends, as Russell sometimes interpreted it. According to Dewey, this misinterpretation comes from the confusion of claims Dewey made about “the instrumentality of propositions in the process of inquiry, to knowledge as warranted solution of a problem” with claims about “the instrumentality of attained knowledge, through development of intelligence, to enrichment of subsequent experiences” (1939/2008, 47). The two set of claims correspond to what I have called epistemological and practical instrumentalism, respectively.] 

[S]ince means as such are neither true nor false, truth-falsity is not a property of propositions. Means are either effective or ineffective; pertinent or irrelevant; wasteful or economical, the criterion for the difference being found in the consequences with which they are connected as means. (1938/2008, 287) 
This claim must itself be understood in the context of Dewey’s unorthodox definition of truth and his distinction between propositions and judgments. Dewey defines truth in terms of verification or warranted assertibility, which is therefore an epistemic and local property of judgments terminating inquiry.[endnoteRef:6] For Dewey, only the judgment terminating inquiry can be true or false, whereas propositions advanced in the course of inquiry have a tentative and hypothetical status with respect to the problem at hand. This does not mean that propositions such as “The patient has jaundice” could never have a truth value in a Deweyan sense. Dewey’s point is rather that in the specific context of an inquiry concerned with establishing whether a patient has malaria, the proposition “The patient has jaundice” is evaluated as a means to establish a conclusion about the patient’s disease (i.e., in terms of its relevance in solving the problem, how much it supports the hypothesis, etc.), rather than examined on its own terms. We could imagine an inquiry in which the establishment of the patient having jaundice is the primary concern, for example where there is suspicion that the patient faked their illness and used make-up. In that inquiry, the final judgment “The patient has jaundice” would be true (warranted). [6:  My interpretation goes against some recent interpretations according to which Dewey does not define truth in terms of warranted assertibility (Gronda 2020, 124–25; Capps 2018; 2021). Dewey quite explicitly defined truth in terms of verification in his early works, preferring the term “warranted assertibility” in his later works. The following passage is quite telling: “[A] verification is made to exist by the judgment through its proximate object, the utility of an experimental act. And hence known truth is made to exist. And in my vocabulary a known truth is alone called a truth, it being simpler to call the prior judgment a claim to truth or a hypothesis or a meaning” (1922a/2008, 22). In his later works, Dewey also accepts Peirce’s definition of truth as the ideal limit of indefinitely continued inquiry (1938/2008, 343, n.6 and 1939/2008, 56), but specifies that it is a definition of truth “as an abstract idea” and a regulative ideal, and hence does not apply “here and now to determination of the truth or falsity of a given proposition” (1939/2008, 56).] 


In defending this thesis, Dewey is arguing against “theories, traditional or contemporary, which isolate propositions from their contextual position and function in determination of final judgment” (1938/2008, 286), or which take the primary or only function of propositions advanced in the course of inquiry to be the representation of state of affairs. He is also arguing against a foundationalist model of justification and knowledge according to which all knowledge is either grasped immediately or derived from previously known premises. For Dewey, warrant or knowledge is produced by iterative improvement: “hypothetical (conditional) material (…) directs inquiry into channels in which new material, factual and conceptual, is disclosed, material which is more relevant, more weighted and confirmed, more fruitful, than were the initial facts and conceptions which served as the point of departure” (1938/2008, 145). A contemporary development of this view on justification and knowledge can be found in Chang (2004; 2022).

1.3. The instrumentality of concepts and conceptual structures
Thesis 3: Concepts as tools. “[C]onceptions, theories and systems of thought (…) are tools. As in the case of all tools, their value resides not in themselves but in their capacity to work shown in the consequences of their use” (1920/2008,163).

Thesis 2 was concerned with the instrumentality of all propositions. However, Dewey gives a special instrumentalist treatment to conceptual structures, which include definitions, laws, and principles, stated in universal propositions. They can be interpreted in terms of Arthur Pap’s “functional a priori,” who explicitly took his inspiration from Dewey.[endnoteRef:7] According to Dewey, because universal propositions “are of the nature of rules” (1936/2008), they cannot be true or false, but can only be evaluated instrumentally. For example, the definition of malaria as a disease caused by the presence of Plasmodium parasites in the blood cannot be true or false, since it functions as a rule for judging whether a case is one of malaria or not.[endnoteRef:8] By contrast, the existential proposition “Malaria is prevalent in Angola” could be tested and found true or false in the course of an empirical inquiry.  [7:  On Pap’s functional a priori, see (Stump 2011; Misak 2022). Dewey’s position is also close to C. I. Lewis’ “pragmatic a priori” and Frank Ramsey’s “variable hypotheticals”.]  [8:  Given Dewey’s functionalism, it is perfectly possible to say that the proposition regarding the cause of malaria used to be an existential proposition, which was then elevated as a universal proposition definitory of what it is to be malaria.] 


What interests me here is Dewey’s treatment of scientific concepts in particular. It is well beyond the scope of this paper to give a full account of Dewey’s theory of concepts, but it should be noted that Dewey’s theory is non-representationalist: it does not take representational notions (such as truth and reference) to explain meaning. Instead, Dewey’s theory is both a mixture and variant of verificationism,[endnoteRef:9] operationalism,[endnoteRef:10] and holism:[endnoteRef:11] meanings are “rules for using and interpreting things; interpretation being always an imputation of potentiality for some consequence” (1925/2008, 147). According to Dewey, all concepts serve various purposes, the most general ones being classifying things into kinds in order to anticipate behaviors and navigate our environment. Common-sense concepts are tied to practical matters of “use and enjoyment.” For example, our common-sense concept of water is tied to activities of drinking, washing, etc.: water is that liquid substances which quenches thirst, washes clothes, puts out fire, etc. By contrast, scientific concepts are devised so as to “[further] discovery, invention, and the control of the forces of nature” (1933/2008, 260): their purpose is to “guide inquiry as inquiry” (274). For Dewey, this has consequences for the way scientific concepts are devised and defined: [9:  “The scientific conception of [whiteness] … is a definition of conditions to be satisfied if a proposition, ‘This is white,’ is warranted” (Dewey 1938/2008, 257).]  [10:  Concepts or ideas designate “operations to be performed” (Dewey 1934/1984, 92, 110-111, 133, 153, 1938/2008, 135, 320).]  [11:  “Any word or phrase has the meaning which it has only as a member of a constellation of related meanings” (1938/2008, 55); in scientific language, “[e]ach meaning that enters into the language is expressly determined in its relation to other members of the language system” (1938/2008, 56). For an extensive account of Dewey’s theory of meaning, and its relation to other theories of meaning, see (Gronda 2020, chap. 2). For an account of the “Deweyan conception of concept” see (Westerblad Forthcoming).] 

Scientific conceptions, like other instruments, are hand-made by man in pursuit of realization of a certain interest – that of the maximum convertibility of every object of thought into any and every other. (1934/1984, 109)
For example, given the definition of temperature as a measure of molecular motion, a proposition concerning the temperature and volume of a gas can be converted into a proposition about the number of molecules present in the gas. According to Dewey, in order to facilitate such conversions and applications, scientific concepts “select conditions of causation, production, and generation as their characteristic material” (1933/2008, 246). Importantly, the material of scientific concepts is just one of “many ways of thinking things in relation to one another” (1934/1984, 109), rather than the revelation of a fundamental order of nature. Dewey’s target here is a representationalist view of concepts, according to which the content and function of concepts is given by their reference to entities already individuated (or sorted into kinds) in the world, or to fixed properties of things.

1.4. Comparison with classical instrumentalism: global vs. local?

There are important differences between Dewey’s position and classical instrumentalism, which should not be obscured by the apparent similarity of their claims. At first sight, it seems that Dewey’s instrumentalism is simply the global version of classical instrumentalism: applying to all propositions and all concepts what classical instrumentalists said about some propositions and some concepts. Classical instrumentalists wrote that hypotheses about unobservable entities and laws of nature have the status of instruments, and should be evaluated as such, rather than as true or false statements about how the world is. Duhem wrote that “propositions introduced by a theory (…) are neither true nor false; they are only convenient or inconvenient” (Duhem 1906/1982, 334). Mach stressed that the atomic theory is “a mathematical model for facilitating the mental reproduction of facts” (Mach 1893, 492). Poincaré believed that conventions such as geometrical axioms and classifications played a constitutive role in scientific theories but were neither true nor false (Poincaré 2012, 45, 350, cited in Ivanova 2015b). Other hypotheses, such as those of atomic theory, had an altogether lower kind of usefulness: “Hypotheses of this kind [such as that of the atom] have only a metaphorical sense. (…) They may be useful to give satisfaction to the mind, and they will do no harm as long as they are only indifferent hypotheses” (Poincaré 1905, 164). 

If Dewey’s view was simply the global version of classical instrumentalism, it would entail a global antirealism, according to which none of the objects we talk about (electrons, dinosaurs, sun, apples…) exist, as well as a global skepticism, casting doubt on all of our empirical knowledge. This is not the case. While Dewey’s epistemological instrumentalism is global, it is not the global version of classical instrumentalism, since it requires a different view of propositions and concepts altogether. Classical instrumentalism  is usually defended against the background of a traditional (representationalist) view of propositions and concepts. By contrast, on Dewey’s view, all propositions and concepts are conceived in terms of the work they do for us in concrete situations; none of them are conceived in terms of their relation to reality in abstraction from any context of use. 

Once this is understood, we can see that Dewey’s epistemological instrumentalism  does not entail global antirealism at all, but leaves open the possibility for piecemeal realist commitments to some objects but not others. Far from casting doubt on the judgments we make in our everyday life and in our scientific inquiries regarding what exists, Dewey’s epistemological instrumentalism explains how we judge something to be the case, to be of a kind, to have a certain property, and how these judgments are warranted. To Murphy, who accused him of denying the possibility of knowing what antecedently exists, Dewey replies that entire chapters of his Logic are “devoted to stating what happens when one investigates, say, ‘some (hitherto) unperceived antecedent existence,’ (…) or some past event like the ‘batting averages of all members of the New York Yankees in 1921,’ or ‘the cause of infantile paralysis’” (1939/2008, 45).
 
How is this compatible with a non-representationalist view of concepts? I have noted that for Dewey, a concept specifies (in a universal proposition) a rule that prescribes operations to be performed and conditions to be satisfied for any observed material to be warrantedly asserted or determined to be of a kind. In the case of atoms, “the equations as far as atoms as existences are concerned (…) state conditions to be satisfied by any observed material if it is warrantedly asserted to be atomic” (1940/2008, 151). I will have more to say about the question of realism and Dewey’s attitude towards atoms and electrons in section 2. For now, it suffices to note that Dewey’s epistemological instrumentalism does not rule out in advance the existence of scientific objects such as atoms or electrons. Instead, it makes room for a kind of pragmatic or internal realism (by contrast with metaphysical realism), according to which judgments regarding existence are made in the course of empirical inquiries, based on the conceptual structures we have crafted, none of which copy the intrinsic structure of reality.

Dewey’s epistemological instrumentalism does not entail global skepticism either. Dewey agrees with classical instrumentalists that the scientific concepts of electron or atom do not represent or refer to mind-independent entities (in the sense of pre-individuated entities that remain forever outside our observation). He also emphasizes that scientific concepts constantly undergo revision, and that we should expect them to continue to do so in the future. However, he does not see these points as indicating a failure on the part of our scientific concepts. The expectation that, in order to have genuine epistemic worth, scientific concepts should represent or refer to mind-independent entities, or that scientists should settle on definitions and theories that finally and exhaustively capture the intrinsic nature of such mind-independent entities, rests on a misunderstanding of scientific concepts, their function, and their objects:
If scientific conceptions were valid in the degree in which they are revelations of antecedent properties of real Being and existence (…), there would be something disturbing in their continual revamping. The claim of any one of them to be valid would suffer discredit. Not so, if they are instrumentalities which direct operations of experimental observations, and if the knowledge-property resides in conclusions. Fruits remain and these fruits are the abiding advance of knowledge. (1934/1984, 153-154)
Dewey’s optimism contrasts with the “pessimistic meta-induction” found in the contemporary literature on scientific realism. For Dewey, given the function of scientific concepts in guiding and facilitating inference, the history of science shows continual improvement of instrumentalities. 

Does this not amount to a kind of skepticism after all, according to which science develops instrumentalities for prediction and control, but cannot give us any knowledge about what exists or how the world works? This is how Sterling Lamprecht interpreted the passage just cited. In his response to Lamprecht, Dewey writes that his view should not be “interpreted as setting up an antithesis between improvement of instrumentalities and ‘knowledge of what nature has been and is’” (Dewey to Lamprecht, 1940.07.24 [13221]). Instead, his theory of inquiry explains “the functional office of ideas, hypotheses, theories, as instrumentalities of the operations by which improved consequences or fruits in existential knowledge are attained” (ibid., emphasis mine). This is the point I made above, on Dewey’s treatment of judgments regarding existence. The fact that our conception of malaria does not pick out a pre-individuated disease in the mind-independent world, but is a conceptual tool that was forged in a long process of inquiry guided by theoretical and practical interests, does not mean that we cannot gain knowledge about the effect of malaria on human cells, its prevalence in certain regions, the most effective ways to cure it, etc. – on the contrary, such knowledge is gained and facilitated by the directive use of a fruitful conception. 

Sometimes, we do get things wrong, as when scientists hypothesized that malaria was a disease caused by a kind of miasma in the air. Even then, we can acknowledge the instrumental value of defective conceptions in directing observations and advancing knowledge. The same goes for the old theory of atoms:
Hypotheses which have later been rejected have often proved serviceable in discovery of new facts, and thus advanced knowledge. A poor tool is often better than none at all. (…) In many cases, as in the older theory of the nature of atoms, it is now clear that their worth was independent of the existential status imputed to their subject-matter. (1934/1984, 153)
Prospectively, we should also be ready to accept that some of the entities to which we are now committed might turn out not to exist, or that our concepts of them will change so much that it will no longer be legitimate to say that they exist. Dewey is therefore a fallibilist, not a sceptic: “In scientific inquiry, the criterion of what is taken to be settled, or to be knowledge, is being so settled that it is available as a resource in further inquiry; not being settled in such a way as not to be subject to revision in further inquiry” (1938/2008, 16). 



2. Dewey’s ontological instrumentalism: the objects of science

In his later works, Dewey characterized instrumentalism as a “theory (…) about the proper objects of science” (1925/2008, 121). This dimension of Dewey’s instrumentalism is mostly present and developed in Experience and Nature (1925/2008) and The Quest for Certainty (1934/2008). In this section, I will present the set of instrumentalist theses that are concerned with defining the object of science and dispel important misunderstandings of Dewey’s view, regarding the question of realism and antirealism about unobservable objects in particular.

In order to understand Dewey’s view, it is crucial to distinguish between three questions related to the ontological status of scientific objects. The first question is about the object of science, in the sense of its scope. What are scientific claims about? What is science concerned with? Does science reveal what things really are, the reality underlying the appearances? The second question is about the nature of scientific objects. What makes an object a scientific object, by contrast with objects of experience (objects of enjoyment and use, objects of desire and aversion, aesthetic objects, etc.)? The third question is about the existence of the entities postulated or described in our theories. Do atoms, black holes, proteins really exist?

Classical instrumentalists are concerned with the first and third questions: science is concerned with the observable realm, and its claims cannot reach into the depths of unobservable reality (first question). Therefore, we have reasons to doubt the existence of unobservable entities postulated by scientific theories, and we should treat them instead as useful fictions or symbolic devices that help us systematize and predict observable phenomena (third question). As will become clear, there is little overlap between classical instrumentalism and Dewey’s position when it comes to ontological instrumentalism: Dewey’s ontological instrumentalism is only concerned with the first and second questions, Dewey’s answer to the first question is different from the classical instrumentalist one, and Dewey’s answer to the third question – when he does approach it – tends towards realism. The misinterpretation of Dewey’s claims in an antirealist sense mostly comes from reading his answers to the first and second questions as answers to the third question. I will treat them in turn, before comparing Dewey’s views with classical instrumentalism.

2.1. Contextualization of Dewey’s theses

Before I present Dewey’s two theses (in response to the first and second questions just mentioned), I briefly present the intellectual context in which Dewey made these claims, which is crucial to understand them. Dewey is defending his instrumentalist theses in response to a specific philosophical problem: that of the relation and alleged conflict between common sense and science, or the world of experience and the world of physical objects.[endnoteRef:12] The problem is as follows. By contrast with Aristotelian science, modern science has eliminated all reference to qualities from its object. Scientific objects are so remote from ordinary objects that they seem to be incompatible. This apparent conflict is illustrated by Eddington’s “two tables”: it seems that experience and science tell us there is not one, but two tables, with incompatible properties: in experience, we interact with the ordinary table, which has “extension,” is “comparatively permanent,” “colored,” and “substantial,” while science tells us about an entirely different object, a colorless swarm of electrons which “is mostly emptiness” (Eddington 1928, ix–x). If we choose to trust the results of natural sciences, as it seems we should, do we have to conclude that the world of our experience is in some sense illusory or unreal? This problem is particularly pressing, since it not purely intellectual, but also has practical consequences. Modern science not only expulsed secondary qualities such as colors and sounds from its object, but also emotions, values, and ends. In Dewey’s words, this creates a “serious metaphysical problem; namely, that of the relation of a mechanical world as the object of knowledge to ends; the reconciliation of antithetical worlds of description and appreciation” (Dewey 1925/2008, 109).  [12:  This is the problem Dewey sets out to formulate and tackle most explicitly in Experience and Nature and The Quest for Certainty (as I have already noted, these are also the two works in which Dewey formulates his ontological instrumentalism). According to Stéphane Madelrieux, this problem guides Dewey’s whole philosophy: “This problem and this project motivate and finalise all of Dewey’s theses and concepts, which as a consequence cannot be isolated from one another without losing sight of the broader solution they each partially contribute to, without losing sight of the fact that they are all suggested as possible solutions to this problem” (Madelrieux 2016, 25).] 


Philosophers have either concluded that qualities and values are not genuinely real (they are merely phenomenal or subjective); or they have elevated values to a higher (supra-empirical or supra-natural) realm, inaccessible to the methods of experimental science, appealing instead to moral authorities found in religion and elsewhere. Dewey’s instrumentalist claims about the object of science can be read as offering dissolutions of the philosophical versions of the problem, while his practical instrumentalism offers a solution to the genuine problem, which is concerned with the place of science in society.

2.2. First question: the scope of science

Thesis 4: The scope of science. Science is only concerned with certain aspects or phases of nature, i.e., “nature in its instrumental characters” (1925/2008, 111), “nature as a system of interconnected changes” (1934/1984, 103).

What matters in this thesis is the restricted scope of science, rather than the content given to this scope: I will examine in more detail what these “instrumental characters” and “interconnected changes” consist in when examining Theses 5 and 6, which are concerned with the nature of scientific objects.

According to Dewey, the traditional formulation of the problem of the conflict between common-sense and science relies on a hidden premise (in italics below):
If science be perfect grasp, or envisagement of being, and if science terminate with a mathematico-mechanical world, then, in the second place, we have upon our hands the problems of reality and appearance. (1925/2008, 111, emphasis mine)
According to that premise, science not only provides us with knowledge of the world, but purports to give us a complete and exhaustive picture of reality (towards which our current science is converging). In other words, “the object of science defines the true and perfect reality” (1925/2008, 110). Combined with the observation that the object of physics is “the mathematico-mechanical world,” which does not contain experienced objects and qualities such as colored tables or moral values (second premise), it follows that such experienced objects and qualities are not part of the furniture of the universe (conclusion). Tables do not really exist but are swarms of electrons, love is nothing but the release of certain hormones such as oxytocin, dopamine, and serotonin in the body, etc.

Dewey’s thesis 4 is intended as a replacement of the first premise. Against this metaphysical and reductionist version of scientific realism, Dewey offers a kind of perspectivism:[endnoteRef:13] [13:  For an overview of the literature concerning the similarities between (Deweyan) pragmatism and perspectivism, see (Gronda 2020, vii–viii note 2).] 

[Science is] the thought of reality from a particular point of view: the most highly generalized view of nature as a system of interconnected changes. (1934/1984, 103)
[T]he business of science is [not] to give a complete picture of reality or nature. (…) [S]cience is concerned exclusively with those phases of reality which lend themselves to these processes of application and conversion. (1922b/2016, 2.2526-7) 
[bookmark: _Hlk104822366]For example, the scientist considering an eclipse qua object of science is not concerned with it as a “total concrete phenomen[on],” including its particular beauty. The scientist “is only interested in certain phases of eclipses – those that lend themselves to conversion, application, etc.” (1922b/2016, 2.2527), such as the time at which the eclipse happens in a certain place, insofar as this can tell us something about the movement of the planets or gravitational effects. This is why scientific inquiry requires an “abstracted gaze” (1925/2008, 108). The mistake of some philosophers was to take this temporary neglect of individual and qualitative traits, necessary for the conduct of inquiry, for a sign of the ontological primacy of the subject-matter of science (dependencies, relational orders) over that of experience (ends, values, aesthetic qualities), or of the nonexistence of the latter. Instead, on Dewey’s view, the objects of science and the objects of experience are to be understood as ontologically on a par: “The traits possessed by the subject-matters of experience are as genuine as the characteristics of sun and electron” (1925/2008, 14). (This quote foreshadows Dewey’s answer to the question “Do electrons exist?,” which I address in section 2.5.)

2.3. Second question: the nature of scientific objects

I now come to Dewey’s answer to the second question, namely: what is the nature of scientific objects? What characterizes objects of science as such, by contrast with objects of primary experience, desire, aversion, aesthetic appreciation? Before examining Dewey’s answer to these questions, it is important to note Dewey’s technical use of the term “object.” Dewey defines objects as “things with a meaning” (1925/2008, 132) or “events with meanings” (1925/2008, 240). They are things, events or existences that are (at least partially) individuated, conceptualized, and identified: “tables, the milky way, chairs, stars, cats, dogs, electrons, ghosts, centaurs, historic epochs and all the infinitely multifarious subject-matter of discourse designable by common nouns, verbs and their qualifiers” (1925/2008, 240). Dewey contrasts “objects” with “naked existences” (1925/2008, 245) or “bare occurrence” (1925/2008, 246) – existences that have not been conceptualized. This means that scientific objects are things as they are conceived of and interacted with in scientific activities. The importance of this point will soon become clear. 

In answer to the question regarding the nature of scientific objects, Dewey makes two distinct points which can be found in the exposition of a thought experiment:
Suppose one of those persons of extraordinarily keen vision who abound in the Grimm fairy tales were in fact to see, sensibly to perceive, an object which had all the qualities a physicist attributes to the atom. He would surely see something. But would he see an atom in the definite sense of seeing that which is an object of physical science? (…) It depends. If he himself has had a scientific training and if in sensibly perceiving this particular thing he explicitly identifies it as having [1] all the relational properties required by the scientific theory of atomic structure, the answer is Yes. But if he sees it merely as another man of lesser power of vision sees a rock, the answer is No. (…) [I]t is not just the thing as perceived, but the thing as and when it is placed [2] in an extensive ideational and theoretical context within which it exercises a special office that constitutes a distinctively physical scientific object. (1939/2008, 23)
The way this thought experiment is set up shows two things. First, that Dewey’s claims are concerned with the second question, concerning the nature of scientific objects, rather than with the third question, concerning their existence. This is why Dewey accepts, for the sake of the illustration, that atoms exist. Secondly, the fact that atoms are unobservable with the unaided eye is irrelevant for his answer to the second question (it is also irrelevant for his answer to the third question, regarding their existence). This is why he assumes, for the sake of the illustration, that atoms are now observable, further assuming that they are corpuscle-like. These two points are crucial to understand Dewey’s claims, since reading them as claims about the ontological status (in the sense of existence or non-existence) of atoms yields a completely different (and mistaken) interpretation (examined in section 2.5). Dewey’s answer to the second question is best distinguished in two separate theses, indicated by [1] and [2] in the passage quoted above.

Thesis 5: The nature of scientific objects [1]. Scientific objects are relational. 

According to Dewey, in modern science, all physical properties and entities are defined in relationally, in terms of the way they behave, interact, change with respect to one another. Take our immediate sensations of hot and cold: they are qualitatively unique experiences. By contrast, the scientific conception of “heat [as] a mode of motion” allows for hot and cold to be “treated as an event measured in terms of units of velocity of movement, involving units of position and time, so that it can be connected with other events or changes similarly formulated” (1934/1984, 104).

[bookmark: _Ref105054289]Dewey’s main target here is a view of scientific objects as individual substances with intrinsic properties, which he believes to have been destroyed by the recent developments of experimental science. While in Aristotelian science, scientific objects were still conceived as qualitative and individual things, mechanistic and experimental science have made scientific objects general and relational. According to Dewey, Newton still held onto the view that science gives us a picture of the intrinsic and immanent properties of things, such as mass, whereas the relativistic framework makes all properties relational, including mass (1934/1984, 104). For Dewey, this development is in accordance with the operationalist view of concepts as prescribing operations to be performed, rather than representing mind-independent entities: physical objects and properties are then understood in terms of the “correlations of changes” instituted by such operations (158).[endnoteRef:14]  [14:  This thesis presents some points of convergence with (epistemic) structural realism, according to which science gives us knowledge of the relations between things rather than the nature of things. A full comparison falls outside the scope of this paper. On that topic, see (Godfrey‐Smith 2002; Godfrey-Smith 2010; Gronda 2020, 188–95). An important difference, noted by Gronda but downplayed by Godfrey-Smith, is that the “relations” constituting the objects of science for Dewey are the formulations of “the existential connections that are produced and brought about within experimental contexts of activity” (Gronda 2020, 201). Interestingly, and perhaps not surprisingly, connections have also been noted between classical instrumentalism and structural realism, notably Duhem and Poincaré (Ivanova 2015).] 


[bookmark: _Hlk106119235]Let us now return to the illustration. Someone who does not possess scientific training can be said to see an atom in the sense of seeing the same thing as that which is identified by the scientist as an atom. However, she would not see the same object, and hence technically, she cannot be said to see an atom, in the sense of the scientific object defined in physical science – the thing would appear to her like an ordinary rock. Malderieux makes Dewey’s point clearer by making a parallel with an actual rock. I interact with a rock that blocks my way by moving it aside; in that case, I interact with it as an ordinary, qualitative, individual object. If I identify the glacial striations on the rock and connect them to climate history, I “place the rock in the theoretical and relational context that constitutes it as a distinctively scientific object” (Madelrieux 2016, 148). The difference between (the things and processes that scientists would identify as) atoms and rocks is that the former are only talked about, thought about, interacted with (consciously) in a scientific context, i.e., as objects of science.

Dewey’s thesis about the relational nature of scientific objects provides another way of dissolving the problem of the conflict between the world of science and the world of common-sense: “The relations a thing sustains are hardly a competitor to the thing itself” (1934/1984, 105). Trying to reduce objects of experience to objects of science, claiming the latter are more real than the former, would be like claiming that the milky way as an object of astronomy is more real than the milky way as experienced by us on a clear night, or that malaria as an object of medical science is more real than the illness experienced by the patient.

Thesis 6: The nature of scientific objects [2]. Scientific objects have a functional role in a certain context.
This thesis is to be related to Dewey’s conception of concepts as instruments serving certain functions and interests presented in section 1.3. Since objects are conceptualized things, necessarily, scientific objects will also be characterized and identified in terms of the function they play in a certain context. The most general function of scientific objects is the promotion of inference: being able to convert a proposition about an object into a proposition about another object, explain how a phenomenon arises, describe the way things interact with one another, etc. As Dewey notes, “[f]or purposes except that of general and extensive translation of one conception into another, it does not follow that the ‘scientific’ way is the best way of thinking an affair” (1934/1984, 108-109). I do not think of water as H20 when I am merely interested in drinking water or washing my clothes, but when I want to make water out of oxygen and hydrogen, or when I want to explain why water and oil don’t mix. 
This thesis about the functional nature of scientific objects also contributes to the dissolution of the conflict between scientific and common-sense objects. As Gronda notes, “the very idea of substitution is grounded in the assumption that ordinary and scientific objects are substantially identical in their function and scope of application” (Gronda 2020, 185). For Dewey, the experienced table and the swarm of electrons are both perfectly “legitimate” objects in their own context (Dewey 1939/2008, 21): “[T]he table as a perceived table is an object of knowledge in one context as truly as the physical atoms, molecules, etc., are in another situational context and with reference to another problem” (22). 

[bookmark: _Hlk106119540]I have noted affinities between Dewey’s view of the scope of science and perspectivism, and other commentators saw connections between Dewey’s view about the nature of scientific objects as relational and (epistemic) structural realism. But what makes Dewey’s theses properly instrumentalist? The fact that the phases of nature that science is concerned with, the relational orders that science discloses, increase our instrumental control: 
The office of physical science is to discover those properties and relations of things in virtue of which they are capable of being used as instrumentalities; physical science makes claim to disclose not the inner nature of things but only those connections of things with one another that determine outcomes and hence can be used as means. (Dewey 1925/2008, 6; see also 1925/2008, 127, 1934/1984, 103)
This is the final step in the dissolution of the conflict between common-sense and science. Water as an object of science cannot be a “rival for position in real being with the water we see and use.” Instead, it is an “added instrumentality of multiplied controls and uses” (Dewey 1934/1984, 85).

2.4. Comparison with classical instrumentalism: the irrelevance of the observable/unobservable distinction

The main point of difference between classical instrumentalism and Dewey’s instrumentalism, in their treatment of all three questions, is the irrelevance of the observable/unobservable distinction for Dewey. “Science,” “scientific knowledge,” “scientific objects” encompasses both observable and unobservable subject-matter (electrons and eclipses, black holes and fossils), and Dewey’s claims about the scope of science, as well as his claims about the nature of scientific objects, concerns both indifferently.[endnoteRef:15]   [15:  The irrelevance of the observable/unobservable distinction for the formulation of Dewey’s views on the object of science was noted by Godfrey-Smith (2002, S33) and Madelrieux (2016, 83).] 


This is a major point of contrast, since classical instrumentalism relies on the observable/unobservable distinction to formulate its epistemological and ontological theses. For Duhem, Mach, and Poincaré, scientific claims that go beyond the observable phenomena, when taken literally, are a matter of metaphysical speculation.[endnoteRef:16] The postulation of theoretical entities is not meant to refer to real unobservable entities, but rather to organize and systematize empirical laws.  [16:  E.g. “all metaphysical elements are to be eliminated as superfluous and as destructive of the economy of science,” where “metaphysical elements” involve talk of unobservable entities (Mach 1900/1914, x, cited by Rowbottom 2018, 85). Duhem denies that “theories have any ability to penetrate beyond the teachings of experiment or any capacity to surmise realities hidden under data observable by the senses” (Duhem 1906/1982, 274), by which he means that theories do not provide any “metaphysical explanation” (277). Poincaré leaves the question of whether ether exists to “metaphysicians” (Poincaré 1905, 211).] 


In Experience and Nature, Dewey explicitly rejects the traditional ontological and epistemological interpretations of the observable/unobservable distinction. According to the traditional ontological interpretation, the distinction is that between two realms of existence: reality and appearance, things in themselves and phenomena, where the former is more real, more fundamental, than the latter. According to the epistemological interpretation, the distinction is that between the objective and the subjective, what is really known and what is merely illusory. In both cases, the unobservable is ontologically or epistemically superior to the observable. In the instrumentalist reading of the observable/unobservable distinction, the order of superiority is reversed. The unobservable realm is unreal or fictional, the object of speculative or metaphysical inquiry (understood in a derogatory sense), while the observable realm is alone known to be real and the legitimate object of knowledge.

[bookmark: electron][bookmark: 4][bookmark: rank4][bookmark: 10004]By contrast with these traditional formulations, which make a substantive distinction between the observable and unobservable, Dewey formulates a functional distinction between “appearing” and “unappearing” (Dewey 1925/2008, 112). According to Dewey, the basis for the distinction “lies in the need for inference” (112): what is appearing can be immediately experienced, while access to the unappearing extensively relies on inference. We can directly observe light, but we have to infer photons; we can directly observe stars, but we have to infer black holes – that is all there is to it. Unobservable entities are neither more nor less real than observable ones, and knowledge of unobservable entities is neither superior nor inferior to that of observable ones. Importantly, Dewey’s functional interpretation of the distinction means that “unobservable” cannot be understood as “lying forever beyond any possibility of observation.” Unobservable objects are “independent” rather than “transcendent objects,” following Shook’s distinction: “Unlike the transcendent entity, which by definition never comes into the range of experience, the permitted independent entity can naturally come into and pass out of the range of human experience” (Shook 2002, 104). Dewey writes: “at present atom and electron are objects of thought rather than of observation” (Dewey 1939/2008, 151). However, as Dewey acknowledged, the development of experimental techniques such as microscopes rendered observable processes that used to be beyond the reach of the unaided eye,[endnoteRef:17] and “tracks” of electrons were produced and observed in cloud chambers or by means of experimental techniques such as spectroscopy.[endnoteRef:18] Given the experimental techniques necessary in order to produce effects that are interpreted by physicists as electron-phenomena, such objects are “transformed objects,” in the sense defined by Shook: “a transformed object created by a theory [exists] within the experience of those trained in the theory. The transformed entity is an independent but not transcendent entity, since it can be experienced, yet it is experienced as the sort of thing that exists whether or not it is experienced” (Shook 2002, 104). [endnoteRef:19] [17:  “In one sense an object observable under the microscope, tho not by the unaided eye, is macroscopic – qua observed it falls in [the observable qualitative field]” (1934.10.31? (07358): John Dewey to Joseph Ratner).]  [18:  In a letter to Ratner, Dewey reports a conversation with his physicist daughter Jane Dewey, who had worked with Bohr and Heisenberg and whose research at the time of the letter focused on spectroscopy: “I asked her is the electron wasn’t a perceived object not a conception or theory and she said certain tracks had been observed, and in a sense the electron was an object of perception” (1934.12.07 [07361]: John Dewey to Joseph Ratner; awkward syntax in the original).]  [19:  Although Shook himself interprets the postulated theoretical entities of science as transcendent objects rather than transformed independent objects, he acknowledges that “the concept of an ‘atom’ has recently expanded beyond its original transcendent meaning, because new technologies have allowed us to observe individual atoms using an electron microscope” (Shook 2002, 110). See note 25 for further discussion.] 


Dewey’s view does seem to be close to classical instrumentalism when he points to the function of scientific objects in connecting together observable phenomena: “To link the things which are immediately and apparitionally had with one another by means of what is not immediately apparent (...) depends in turn upon the system of mathematical-mechanical systems which form the proper objects of science as such” (112). However, Dewey’s functional distinction between appearing and unappearing suggests a realist, rather than antirealist, interpretation of such “links.” Dewey invites us to “conceive of the world of immediately apparent things as an emergence of peaks of mountains which are submerged except as to their peaks or endings”: this means that “the connecting links (…) are there, but are not [immediately experienced]” (112). Dewey even accepts to say that science is concerned with an “underlying ‘reality’” by contrast with “surface ‘appearance’” – only he insists that these categories do not indicate any ontological primacy, but are instead determined “by the function of inquiry” (113). 

As Godfrey-Smith notes, Dewey “is not trying to restrict the ‘reach’ of scientific theories into the hidden structure of the world; he is making a claim about what kinds of things the theories are reaching for” (Godfrey‐Smith 2002, S33): relational orders and dependencies, most of which are unappearing (not immediately experienced) but none the less real. Against classical instrumentalists, Dewey believes that scientific theories do explain, and not only organize or classify, appearances. Against (some) scientific realists, Dewey does not believe that “explain” means “explain away.” 

2.5. Third question. Do atoms exist?

Dewey’s claims about the scope of science (Thesis 4) and the nature of scientific objects (Theses 5 and 6) were interpreted as antirealist – claims about the nonexistence of scientific objects or their reduction to theoretical constructs. Some of the formulations he uses are misleading. In a development of Thesis 4, he claimed that “the proper object of science” is “the conceptual order,” which he defines as “the scheme of constant relationships by means of which spare, scattered and casual events are bound together into a connected history” (Dewey 1925/2008, 113). Concerning Thesis 5, the following quote was also interpreted by Reichenbach as a confirmation of Dewey’s antirealism about scientific objects:
[T]he physical object, as scientifically defined, is not a duplicated real object, but is a statement (…) of the relations between sets of changes the qualitative object sustains with changes in other things. (Dewey 1934/1984, 105)
These two quotes sound a lot like classical instrumentalist claims. However, once replaced in the right context, it is easy to see that they do not entail that kind of antirealism. 

Dewey followed three strategies in replying to Reichenbach. First, he explicitly rejected Reichenbach’s interpretation of his claims as entailing “the doctrine of the ‘non-reality’ of scientific objects,” and also distanced himself from the instrumentalism of Duhem:
Duhem (...), many years ago presented a view which amounted in effect to saying that scientific objects are symbolic devices for connecting together the things of ordinary experience. Others have held that they were devices for facilitating and directing predictions. Now my view does not go as far as these. (Dewey 1939/2008, 22-23)
[bookmark: 10005]Secondly, Dewey reminded Reichenbach of the context in which he was making this claim and the view he was arguing against: the view that scientific objects are somehow “rivals of or substitutes for objects as directly perceived and enjoyed” (1934/1984, 109). In the passage quoted by Reichenbach, Dewey insists, against Eddington, that the swarm of electrons does not constitute a duplicated table: 
[bookmark: _Hlk104823667][It is] not the existence of a swarm of atoms (electrons etc.) in rapid movement which was denied, but the notion that this swarm somehow constitutes a ghostly kind of table, instead of being just what it is in terms of electrons, deuterons, etc. (22)
Thirdly, Dewey restated his answers to the second question, namely, his claims about the relational nature of scientific objects, adding that since relations are real, scientific objects are real. His claims entail antirealism only for someone who endorses “the traditional particularistic empiricism according to which ‘relations’ have not the empirical reality possessed by things and qualities” (20).

Commentators mostly followed Dewey in restating his view of scientific objects and emphasizing his realism about relations, and focusing on a comparison of Dewey’s views with structural realism (Godfrey‐Smith 2002, 31–32; Gronda 2020, 186–87). However, this is not sufficient. Focusing on Dewey’s answer to the second question (scientific objects are relational) is a diversion from the third question: do atoms, electrons, etc., really exist? 

[bookmark: _Hlk106024623][bookmark: _Hlk104823780][bookmark: _Ref105143713][bookmark: _Hlk104823980][bookmark: _Hlk105143389][bookmark: 2][bookmark: rank2]The reason why Dewey avoids a direct answer to the third question is probably that, for Dewey, this is a question for scientists to settle by means of empirical inquiry, not for philosophers to decide from their armchairs.[endnoteRef:20] Repurposing an answer that Dewey made to Russell,[endnoteRef:21] we can say that “this sort of telling is the specific business of the inquiries themselves” (Dewey 1939/2008, 31). What philosophers can do is to examine the logic of inquiry into existence and existential propositions, which Dewey does at length in the Logic. In this respect, Dewey’s treatment of the existence of unobservable objects is the same as for observable objects: “the question whether or not a sea-serpent exists,” or “the question of whether the ether or atoms actually exist,” is “the attempt to determine whether there are existences answering the description” (1938/2008, 356). As far as Dewey knows (or rather, as far as scientists currently know), atoms exist.[endnoteRef:22] Of course, Dewey is a fallibilist: it might be that physicists got it wrong, and atoms do not really exist; that is to say, there are no existences in the sense prescribed by the concept.[endnoteRef:23] At the time when Dewey was writing The Quest for Certainty (1934), the existence of atoms was considered to be a more or less settled matter, but not that of electrons, for example: “It is still questioned whether many of the objects of the most valuable and indispensable hypotheses in present use have actual existence; the existential status of the electron is still, for example, a matter of controversy” (1934/1984, 153). A few years later, he includes electrons with atoms and other objects in the accepted results of science, writing for example that “[a]ssociated behavior is characteristic not only of plants and animals, but of electrons, atoms and molecules; as far as we know of everything that exists in nature” (1938/2008, 62). In any case, there is no reason to think that, because atoms and electrons are inferred rather than immediately perceived, we should not believe in their existence. As Pihlström notes, “[a] philosophical skepticism about (…) the existence of unobservable theoretical entities would have been an utterly unpragmatist and unnatural attitude, from Dewey's point of view” (Pihlström 2008, 35). The reasons for believing or doubting their existence are not philosophical, but have to do with how well-confirmed the theories are, the quality and quantity of experimental results that bear them out, etc. In that sense, the question “Do atoms really exist?” is of the same kind as the questions “Does the Earth really have a liquid outer core 2891 kilometers below the surface?” [endnoteRef:24] or “Do cells really exist?.” [20:  Stump argues that this was the position held by Poincaré as well: “[Poincaré] does not hold that theoretical objects are unknowable in principle, rather, he thinks that one must look at the state of experimental research at the time to see whether or not belief in the existence of a particular theoretical entity is justified” (Stump 1989, 339, cited in Ivanova 2015, 83).]  [21:  Russell had complained that in Dewey’s theory of knowledge, “[w]e are told very little about the nature of things before they are inquired into” (Dewey 1939/2008, 31).]  [22:  I therefore disagree with Shook’s interpretation that, even if “Dewey’s philosophy recognizes, against narrow positivism, that the sciences should be permitted to postulate transcendent entities that permit scientific explanation of experienced events,” Dewey nevertheless “refuses to take a realistic attitude toward such ‘objects’” (Shook 2002, 105). According to Shook, Dewey cannot be committed to the existence of postulated objects such as electrons, because “their meaning as hypothetical is exhausted by their definitions,” and such definitions, stated in universal propositions, “are not answerable to observations because they do not make existential claims in the first place” (Shook 2002, 107). However, as Gronda notes, “when the predicate of the judgment – in which universal propositions eventually converge – is existentially predicated of the subject, the meanings contained in the predicate are attributed to the signiﬁcances of the object,” and “[a]t this level, we are ontologically committed to the existence of the transcendent postulated entities that are formulated in universal propositions” (Gronda 2020, 203). More generally, Shook’s view rests on the interpretation of scientific objects such as atoms and electrons as “transcendent,” that is, by definition beyond the reach of observation. As I have shown in section 2.3, Dewey thought that such objects could be part of the observational matrix of experimental practices; hence it is best to construe them as “transformed independent objects.”]  [23:  A realist attitude about atoms is compatible with our concepts of atoms and electrons continuing to evolve, but a non-realist attitude would be warranted if our theories and conceptual structures undergo such substantial change that it would be best to discard the notion of atom altogether, in the same way that the notions of ether or phlogiston were discarded. However, given Dewey’s non-representationalist view of concepts, there is no fact of the matter regarding whether our concepts of atom, phlogiston, or ether genuinely “refer”: it is a contingent fact that we chose to retain the word “atom” across the history of science to designate such radically different objects, but chose to discard the word “phlogiston,” instead of redefining the notion as “easy-to-remove electrons” (Chang 2015, 40). In fact, the notion of ether has made a recent comeback in quantum theory by being redefined as “quantum vacuum.”]  [24:  This example comes from George E. Smith, who points out that the question “Do electrons really exist?,” when asked independently from the question about the empirical confirmation of a theory, is as pointless as asking a similar question regarding the Earth’s inner core (Smith 2007).] 


While Dewey’s instrumentalism is compatible with realism about scientific objects such as atoms and electrons in the sense just stated, the remaining differences with standard scientific realism should not be underestimated.[endnoteRef:25] Standard scientific realism combines representationalism (on the side of theories and concepts) and metaphysical realism (on the side of objects). On the metaphysical realist view, atoms and electrons exist as pre-individuated entities “out there,” independently of theories, models, and experimental practices. This means that our definitions and theories are attempts to accurately represent something that is already well-defined or has a “nature” independently of us. An example of this view is Stathis Psillos’ metaphysical thesis that “the world is already ‘carved up’ in natural kinds, i.e. (…) it already possesses a natural-kind structure” (Psillos 1999, 38). Another way of understanding this view is the idea that any intelligent being would, with sufficient time and resources, reach the same definitions and theories about such entities – this idea was expressed by physicist and Nobel Prize winner Sheldon Glashow: “Any intelligent alien anywhere would have come upon the same logical system as we have to explain the structure of protons and the nature of supernovae” (cited in Hacking 2001, 74–75). By contrast, on Dewey’s view, definitions, concepts, and theories are human inventions directing and furthering inference and practice. Therefore, it makes no sense to ask whether they accurately “represent” their referents, but it makes sense to ask whether they successfully guide experimental practice, how well-confirmed they are, etc. Importantly, claims about the existence of scientific objects are internal to inquiry: “To say that the atom is now a physical reality and not a definition really means that it applies to a range of undoubted physical phenomena” (1935.06.05 (07402): John Dewey to Joseph Ratner). Dewey belongs to a long line of pragmatists that deny representationalism and metaphysical realism but endorse a kind of pragmatic or internal realism (Hilary Putnam, Philip Kitcher, Cheryl Misak, Henrik Rydenfelt, Hasok Chang, to cite but a few). Since many self-identified scientific realists would consider the standard scientific realist position described above as extreme, they would do well to turn to Dewey for a genuine alternative to the current positions in the debate. [25:  I thank an anonymous reviewer for pushing me on this point.] 


3. Practical instrumentalism

Dewey’s practical instrumentalism is concerned with “the functional relation of attained knowledge to non-cognitive forms of experience” (1939/2008, 47) – for example, the role of scientific knowledge in solving practical problems – which he claims is a problem belonging specifically to “moral theory in its social aspects” or “social theory in its moral aspects” (47). Dewey regretted not having sufficiently separated the contexts of his instrumentalist claims pertaining to moral or social theory (i.e., practical instrumentalism) from those pertaining to the theory of knowing (i.e., epistemological instrumentalism) (48). 

Thesis 7: The instrumentality of experimental knowledge. Experimental knowledge is the sole instrumentality for regulating the occurrence and distribution of valuable experiences and for giving them increased depth of meaning (paraphrased from 1939/2008, 48).

This thesis is to be read in the context of the alleged conflict between common sense and science, the world of science and the world of experience. According to Dewey, the setting up of an irresolvable epistemological and ontological conflict between the two created or facilitated a tendency to look away from science and experimental methods and appeal instead to moral authorities in the practical domain:
The contrast is with those theories which hold that transcendent a priori principles, rational intuitions, revelations from on high, adherence to established authorities in state and church, inevitable social revolutions, etc., are the agencies by which experienced values are to be made more secure and more extensively enjoyed. (1939/2008, 47, see also 1934/1984, 157)
By contrast, Dewey’s conception of the object of science and scientific objects as “added instrumentalit[ies] of multiplied controls and uses” (Dewey 1934/1984, 85) rather than rival or remote realities leads to a view of science as instrumental to human ends, and even the best instrument we can hope to have. For Dewey, science’s instrumental value in political, social, moral contexts is at least threefold: methodological (in offering the best methods of inquiry to date, on which inquiries in other domains should be modelled), epistemically (in providing useful data on which to base our decisions in the moral, social, political domains) and technologically (in providing the means of controlling the production and elimination of things evaluated positively or negatively). For Dewey, the genuine “problem” of the relation between common sense and science concerns the task of integrating the results and methods of experimental sciences in the moral, social and political domains.

Sometimes, Dewey seems to make stronger claims than this. Some readers, both in Dewey’s and in our time, have interpreted Dewey as claiming that the goal of scientific inquiry is to improve human lives and resolve the local problems of humans (or worse, to serve the particular ends of individual inquirers), as opposed to giving us knowledge or understanding of the world. [endnoteRef:26] This interpretation seems to be grounded in textual evidence. Dewey did claim that scientific inquiry as a human enterprise can be ultimately traced back to practical problems of lived experience,[endnoteRef:27] and that scientific knowledge finds its fulfilment when it is applied back in lived experience.[endnoteRef:28] This seems to imply, not only that scientific knowledge is instrumentally useful, but that the very goal of scientific inquiry is to produce results that will have useful application, and that the value of scientific knowledge is indexed to its instrumental usefulness. However, Dewey emphasized both the continuity and the separation between common-sense and science. After noting that science grew out of the practical problems of common-sense, Dewey’s point was that science became “increasingly remote from the situations of use and enjoyment in which it originated” (1938/2008, 77), and now has its own subject-matter and problems. In fact, he explicitly claimed that, contrary to common-sense inquiry, in which “knowledge occurs for the sake of settlement of some issue of use and enjoyment” (i.e., a primarily practical issue), scientific inquiries “have knowledge as their goal” (1938/2008, 66-67).  [26:  According to Morris R. Cohen, one of Dewey’s contemporaries, Dewey committed the “genetic fallacy” common to the “enthusiastic devotees of the idea of universal evolution,” in “confusing the organic origin of knowledge and its present human value” (Cohen 1954/2009, 298). Misak attributes to Dewey the view that “[b]iologically-based imperatives such as the drive to survive and the necessity of cooperation are the only imperatives that can drive inquiry” (Misak 2013, 119). De Neufville attributes to Dewey the view that “the value of any idea is determined by its usefulness in helping people to adapt to the world around them” (de Neufville 2018).]  [27:  “Scientific subject-matter and procedures grow out of the direct problems and methods of common sense, of practical uses and enjoyments” (1938/2008, 71).]  [28:  “"Pure" science is of necessity relational and abstract: it fulfills its meaning and gains full truth when included within a course of concrete events” (1925/2008, 129); “What is sometimes termed ‘applied’ science, may then be more truly science than is what is conventionally called pure science. For it is directly concerned with not just instrumentalities, but instrumentalities at work in effecting modifications of existence in behalf of conclusions that are reflectively preferred” (128).] 


Regarding Dewey’s claims about science gaining full truth when “applied,” in the context in which this claim comes from, “application” should be very broadly understood in the sense of providing understanding of empirical phenomena: “what makes any proposition scientific is its power to yield understanding, insight, intellectual at-homeness, in connection with any existential state of affairs, by filling events with coherent and tested meanings” (1925/2008, 130).[endnoteRef:29] What Dewey is criticizing is the construction of beautiful theories that have no empirical bearing whatsoever, and no empirical test in sight (an example today could be string theory), or the interpretation of the abstractions of mathematics and physics as statements of how things really are:  [29:  In that particular respect, Dewey’s view appears to be more congenial to the contemporary form of instrumentalism developed by Rowbottom, which focuses on understanding as the aim of science (Rowbottom 2019). ] 

Application is not for the sake of something extraneous, for the sake of something designated an utility. It is for the sake of the laws, principles, ideals. Without actuality of application (...) they possess neither truth nor falsity, since without application they have no bearing and test. Thus they cease to be objects of knowledge, or even reflection; and become detached objects of contemplation. (1925/2008, 325; see also 1934/1984, 174)
In fact, Dewey warns against the dangers of subordinating scientific inquiry as a whole to practical ends. He notes that while many scientific discoveries have originated in the search for practical applications, this fact is an “incident of human history rather than of scientific inquiry as such,” and that if this “animating interest were to become general, the undoubted effect is limitation of inquiry and thereby in the end of the field of application” (1925/2008, 130). The subordination of science to practical applications would restrict the scope of science and limit its course in advance instead of fostering the exploration of new problems and avenues of inquiry. Dewey’s ontological instrumentalism is therefore connected with, but distinct from, his practical instrumentalism: “Science is the study of instrumental properties of things without regard for immediate practical uses” (Godfrey‐Smith 2002, S32).

Dewey would probably agree with Mach that “[t]he biological task of science is to provide the fully developed human with as perfect a means of orientating himself as possible” (Mach 1959), in the sense that science does not aim at giving us a final and exhaustive picture of reality, but its results are always brought back to the environment we live in – even the farthest galaxies are part of our world. However, this is perfectly compatible with the practice of science being unsubordinated to practical ends and the results of science providing us with understanding of how the world works.

4. Conclusion 

[bookmark: _Hlk96359480]Dewey’s philosophy of science represents the spirit of instrumentalism, both in its classical and contemporary versions: a special attention paid to scientific practice, a modest but realistic view of the scope of science, and a study of the various uses to which concepts and theories are put. However, classical instrumentalists did not go far enough: they still held onto a representationalist view of concepts and theories, which they saw as legitimate in the case of statements about the observable. Faced with the difficulties of maintaining the representationalist view in the case of concepts and theories about the unobservable, they concluded that such statements are a matter of metaphysical speculation. This leads to difficulties when it comes to drawing the line between the observable and the unobservable, the legitimate object of knowledge and the merely instrumental. Why should we be instrumentalist about atoms and electrons, but not about dinosaurs and the inner core of the Earth? What about black holes or DNA? In many ways, Dewey’s instrumentalism is deeper and more coherent than classical instrumentalism. The realization that concepts are not revelations of antecedent properties of Being, but constructions that guide our observations and interactions with our environment, goes for all concepts: sun and energy, table and phonon. On Dewey’s instrumentalism, scientific inquiry does give us insights about the workings of nature. Nevertheless, it will always be a human way of thinking and dealing with things, and only one among many. Science will never replace nor compete with other ways of using, enjoying, and valuing things in our environment, but is instead the best instrument we have for the enrichment of values. 
[bookmark: _Hlk96274273]
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