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Abstract

One of the most significant topics in the philosophy of science literature is the debate between
scientific realism and anti-realism. In recent years, a considerable amount of literature has
emerged on scientific progress accounts. The aim of this article is to explore the relationship
between scientific realism/anti-realism and scientific progress accounts. Scientific realism, in
this article, refers to epistemic realism, which posits that mature and successful scientific
theories offer an (approximately) true description of the world. In contrast, advocates of
epistemic anti-realism reject the possibility of acquiring knowledge about unobservable entities.
Scientific progress accounts fall into four categories based on their intended purpose: epistemic,
semantic, problem-solving (functional), and noetic. This article argues that the epistemic and
semantic accounts, which rely on the concept of truth, are based on scientific realism. The
problem-solving account is considered an anti-realistic approach since it replaces the criterion of
truth with the ability to solve problems. The primary argument of this article is that although the
noetic account appears to use the concept of truth in its explanation, it prioritizes understanding
over truth in determining the preferred theory. This means that the criterion for selecting the
preferred theory is not approximation to the truth, but rather understanding. As a result, the
noetic account is based on an anti-realistic approach.
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Introduction

The thesis of epistemic realism posits that successful and mature scientific theories are
(approximately) true. Also, various accounts of scientific progress focus on specific objectives
within science. This article argues that the epistemic and semantic approaches align with a realist
perspective, while the problem-solving (functional) and noetic accounts have anti-realist
foundations.

Scientific realism

Generally, three theses of scientific realism can be identified: the metaphysical (ontological)
thesis, the semantic thesis, and the epistemic thesis. The metaphysical thesis asserts that the
world exists independently of the mind. The semantic thesis claims that propositions concerning
unobservable entities can be evaluated as true or false implying that all scientific propositions
have meaning whether they relate to observable or unobservable entities. The epistemic realism
thesis argues that we can acquire knowledge about reality including knowledge about
unobservable entities. To be more precise, the claims about theoretical entities in scientific
theories are not only meaningful but also provide an almost true depiction of reality.

In this article, realism refers specifically to epistemic realism, which encompasses three
main aspects: 1) the existence of a mind-independent world, 2) the attribution of truth or falsity
to scientific propositions concerning unobservable entities, and 3) the claim that the propositions
in mature scientific theories regarding theoretical entities are nearly true. On the other hand, one
advocate of epistemic anti-realism is Bas van Fraassen’s constructive empiricism. According to
this perspective, van Fraassen denies the capacity to acquire knowledge about unobservable
levels. In this view, the goal of science is not truth but rather empirical adequacy. This means
that the objective of scientific endeavor is not to uncover the truth, but rather to construct models
that are empirically sufficient.

Scientific progress accounts

Regarding the concept of scientific progress, four accounts have been presented. In the epistemic
account, the goal of science is to increase knowledge or justified true belief. Therefore, scientific
progress occurs as we accumulate knowledge. In the semantic account, the objective of science
is to approach closer to the truth (verisimilitude). This implies that science progresses when our
theories are more truth-like. In the problem-solving (functional) approach, the concept of truth is
set aside, and the focus shifts to problem-solving or fulfilling specific functions within science.
In this account, scientific progress is marked by the development of new theories that effectively
solve more problems compared to previous ones. In the new functional approach, scientific
progress is defined in terms of the usefulness of the problem-defining and problem-solving.
Advocates of the noetic account consider increased understanding to be the goal of science. In
other words, science advances when scientists grasp how to correctly explain or predict more
aspects of the world.

Scientific progress accounts and scientific realism

In both the epistemic and semantic accounts, truth plays a pivotal role. Justified true belief serves
as a necessary condition for acquiring knowledge. In the epistemic account, it is possible to
acquire knowledge about theoretical entities. Thus, we can infer that the epistemic account is
rooted in scientific realism. In the semantic account, the ultimate aim of science is to achieve
complete truth. While achieving complete truth in theories may not be certain within this
approach, it is possible to demonstrate their approximate truth. Therefore, according to this
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account, mature scientific theories are considered to be almost true. Consequently, this account
aligns with scientific realism.

In presenting the problem-solving approach, Laudan explicitly argues against truth being the
objective of science, as there is no criterion available to gauge the attainment of truth. In other
words, if we define the success of scientific theories based on their ability to solve scientific
problems, this success does not necessarily indicate the truth of the theory. While mature
scientific theories may demonstrate success and possess the capability to solve numerous
problems in comparison to earlier theories, this accomplishment does not directly correlate to the
truthfulness of the theory. Consequently, this approach adopts an anti-realist perspective towards
science.

In the noetic account, priority is given to understanding over approximation to the truth,
despite the presence of both criteria. To clarify further, if there are two competing theories, with
one being more aligned with reality but the other providing a greater level of understanding, the
second theory is considered preferable. Moreover, the concept of the model in the noetic
approach resembles the concept of the model in the doctrine of constructive empiricism. This
implies that scientific theories do not necessarily provide a true depiction of the world, but rather
act as models designed to enhance our understanding. This perspective on scientific theories is
anti-realist since it contradicts the thesis of epistemic realism, which asserts that mature scientific
theories offer an (almost) true description of the world.

Conclusion

In summary, this article puts forth the following assertions:

® The epistemic and semantic accounts offer explanations for scientific progress within the
framework of scientific realism.

® The problem-solving (functional) account takes an anti-realist standpoint by explicitly
discarding the notion of truth. Although some argue that the new functional approach can be
classified as a realistic perspective, the article contends that it still remains anti-realist.

® The noetic account inherently embraces an anti-realist position. It considers scientific
theories as models that prioritize enhancing understanding rather than providing a relatively
accurate description of the world.
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1. Boyle's law
2. Literally true story
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