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Extended Abstract

Producing scientific knowledge of the world is mediated by the use of scientific theories and
models. In recent decades, this mediation has been extensively explored by philosophers of
science as part of their theories of scientific representation, i.e. the relation between scientific
theories/models and the world, which enables one to predict, explain, and understand it
successfully. Given different answers to the question of whether these tools simply mirror
the world or bear a more complex relation to it, there remains a question which will be
addressed in this article: how does scientific realism, i.e. the thesis that claims some sort of
correspondence between our theories and the world, deal with these accounts? Is the thesis
consistent with them, or must the scientific realist choose among them? To examine these
questions, | will first argue that there exists some kind of incomparability between scientific
realism and the accounts of scientific theories; an issue | will call the problem of
incommensurability. After discussing the existing solutions to it, I will explore how scientific
realism engages with the three main approaches to scientific representation, i.e. similarity-
based, agent-based, and hybrid ones.

Before delving into the solutions to the problem of incommensurability, let us briefly
consider scientific realism both as a thesis and as a program, as well as the different
approaches to analyzing scientific representation. Howard Sankey, in his book Scientific
Realism and the Rationality of Science, rigorously defines this stance in terms of several
components, to which he adds a thesis I call the completeness of linguistic correspondence
for truth. According to this thesis, the truth of a scientific-knowledge claim depends solely
on the way the world is, not, for instance, on one’s thoughts or actions. Scientific realism as
a program, however, is more than a thesis; it also includes the manner in which the thesis is
supported. Different arguments for scientific realism share an explanatory scheme in which
the explanandum is the success of science and the conclusion is the (approximate) truth of
mature scientific theories. In other words, they are successful because they are
(approximately) true; a thesis that may be called the explanatory status of truth. Its
conjunction with the former thesis implies the completeness of linguistic correspondence for
success, according to which the success of scientific theories depends merely on their
correspondence with (a part of) the world.

The epistemic and practical achievements of science, however, are not connected only
with truth and scientific realism, but also with the relation of scientific representation.
According to the substantialist approaches to this conception, scientific theories and models
enable one to attain cognitive virtues because they represent the world scientifically. This
claim may be dubbed the thesis of the explanatory status of scientific representation. But
what is scientific representation? From a broad perspective, we can identify three approaches
to this notion. On the similarity-based approach, a model or theory represents its target simply
because there is a kind of similarity—for example, a structural one—between them, echoing
the thesis of completeness of linguistic correspondence for truth, which here may be called
the completeness of structural correspondence for scientific representation. Combining the
former with the latter, however, implies the thesis of completeness of structural
correspondence for success, according to which the success of scientific theories depends
solely on their structural correspondence with reality. The agent-based approach maintains
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that scientific representation depends only on an agent’s actions, including the way she
interprets the sources of representation. Finally, the hybrid approach regards neither mere
structural correspondence nor mere agent action as sufficient for scientific representation,
but rather both together. Having considered scientific realism and the different approaches to
scientific representation, however, it seems their (in)consistency cannot be examined,
because while the former deals with linguistic entities and features, e.g. sentences and truth,
the latter engages with non-linguistic entities and relations such as scientific models and
structural correspondence. Indeed, they are incommensurable. That said, there is an intuition
supporting the idea that while the similarity approach is consistent with scientific realism,
the other two are inconsistent with it.

Although not explicitly, some philosophers have addressed the problem of
incommensurability. Following Patrick Suppes, Steven French has argued that a scientific
theory may be presented from epistemic and representational points of view. While in the
former a theory is presented linguistically as the vehicle of an epistemic attitude, in the latter
a theory is presented non-linguistically (e.g., set-theoretically) as a representation of the
world. In this way, we may connect scientific realism with an account of scientific
representation. Indicating a solution similar to French’s, James Nguyen has suggested a more
radical strategy for dealing with the problem. Within his view, scientific realism can be
spelled out in terms of non-linguistic notions such as representation and accuracy, although
he does not show how this new form of scientific realism stands in relation to different
approaches to scientific representation. Finally, Frigg and Nguyen have claimed that
scientific models, and the way in which they represent their targets, may be accompanied by
truth-apt descriptions. In this way, the representational status of scientific models is
connected with the truth of their descriptions, thereby making scientific realism
commensurable with theories of scientific representation.

Having addressed the problem of incommensurability, we can now examine how
scientific realism relates to the three main approaches to scientific representation. To this
end, | consider representatives of each approach and argue that none proves consistent with
scientific realism. First, the scientific realist is challenged by the structural similarity view, a
version of the similarity-based approach. On this view, scientific representation depends not
only on a morphism between a model and the world but also (non-constitutively?) on
pragmatic-contextual factors. This undermines the thesis that structural (linguistic)
correspondence suffices for representation (truth), and thereby also the claim that such
correspondence suffices for success; both commitments of the scientific realist. The DEKI
account of Frigg and Nguyen, under the agent-based approach, poses further difficulties.
Here the thesis of completeness of structural (linguistic) correspondence for representation
(truth) is abandoned, and the explanatory role of representation (truth) in scientific success
is likewise denied, since accuracy is treated as a problem beyond the reach of any theory of
representation. Finally, the hybrid approach fares no better. On the inferential view of Bueno
and Colyvan, for instance, scientific representation is constituted by a combination of agent-
dependent actions and structural similarities between source and target. In this way too, the
thesis of completeness of structural (linguistic) correspondence for success, central to
scientific realism, is rejected.
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