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Introduction

This article concerns a well-known distinction in analyzing the notion of understanding. Within this categorization, this
cognitive achievement comes in three types: propositional, explanatory (or more generally interrogative) and objectual. To capture
how the distinction is drawn, consider understanding as a cognitive attitude pertaining to a cognitive subject. This attitude has an
object and a vehicle. The former is what is supposed to be understood, and the latter is the means by which the object is understood.
In propositional understanding, the vehicle is a proposition and the object is a fact, the vehicle in explanatory understanding is an
explanation for a why-question as its object and finally for objectual understanding the former is a model, theory or, more generally,
a scientific account whose object is some phenomenon. The question here is whether objectual understanding reduces to propositional
understanding. After reviewing some important arguments for and against such a reduction, | will discuss how the notion of scientific
representation may shed light on our conception of this reduction.

Objectual Understanding Beyond Propositional Understanding

Arguments against the reduction may be divided into substantial and non-substantial ones. While the substantial arguments
emphasize that the vehicle of understanding has a non-propositional format, non-substantial ones conclude the irreducibility of
objectual to propositional understanding, without characterizing the format of the vehicle. Advancing an instance within the latter,
Kvanvig (2009a) has attempted to show that in cases in which the phenomena in question have an indeterministic nature, someone
may understand the phenomena objectually, though propositional understanding is absent, for indeterministic phenomena are not
(causally) explainable. Along this line, Baumberger (2014) argues that objectual understanding has a holistic nature, which is not
reducible to a collection of explanatory, and therefore of propositional, understandings. One of the most important, substantial
arguments in favor of the irreducibility of objectual to propositional understanding has been advanced by Elgin (2017). She submits
that the vehicle of understanding, particularly in scientific practice, is not a class of propositions, for instance, of a scientific theory,
but rather a set of intertwined claims, epistemic norms and methods for determining how theoretical equations are to be solved, among
other elements. For her, not only is objectual understanding not propositional, but the latter epistemically depends on the former.
Similar to Elgin’s project, which focuses on the holistic nature of ‘scientific accounts’ as the vehicles of scientific understanding,
Carbonell (2023) has recently proposed an account of understanding in which vehicles have a graph-theoretic characterization,
showing they are not propositional.

Reducing Objectual Understanding to Propositional Understanding

The idea of reductionists, however, may be supported by challenging the above argument. Khalifa (2013), for instance, tries
to show that Kvanvig’s attempt is doomed to fail. Analyzing his argument, Khalifa shows that it is based on an assumption lacking
good grounds, the most significant of which is what he refers to as CEID, i.e. contrastive explanation implies determinism (Khalifa,
2013, p. 1161). He holds that it is true that an indeterministic phenomenon cannot be explained contrastively, and therefore cannot be
understood explanatorily, but he argues that it cannot be understood objectually, too. After all, one who understands an indeterministic
phenomenon objectually has some discriminating information pertaining to the outcomes of the phenomenon, whereas in this case
there is no such information, as Kvanvig assumes. Thus understood, Kvanvig’s argument is a case for reductionism, which is the
exact opposite of what he demands. Nevertheless, there are some points concerning Khalifa’s analysis. First, the object of
understanding indeterministic phenomena may be non-contrastive, though such a reply cannot revive Kvanvig’s rationale, since in
these cases we are given two completely different understandings: an explanatory understanding whose object is contrastive and an
objectual understanding whose object is non-contrastive. Therefore, examining the latter’s reducibility to the former is no longer
relevant. Thus, as the second point, the main question would be whether non-causal explanatory understandings suffice to attain the
related objectual understanding, for which the holistic arguments against reducibility seem to pose some obstacles to this sufficiency.

Objectual Understanding, Propositional Understanding and Scientific Representation

As previously stated, understanding as a cognitive attitude relies on a vehicle through which an object is cognized. In science,
this vehicle includes theories, models, diagrams, data, tables, and other elements that, in the literature of philosophy of science, are
called scientific representations. The crucial point is that understanding a phenomenon scientifically requires relevant scientific
representation to be understood first. In other words, understanding phenomena in the world is grounded in understanding some theory
or model that represents the phenomena scientifically. As such, we arrive at the following claim on scientific understanding:

Scientific Understanding (First Version): Cognitive subject C understands object (or target) T scientifically if, firstly,
scientific representation S represents T scientifically, and secondly, C understands S
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Given this characterization and drawing on Carbonell's graph-theoretic account of understanding, we are presented with two
graphs pertaining to two objects of understanding—i.e., a model or theory and a phenomenon in the world. Besides these, there exists
a map between the two graphs, which is nothing but the basis for scientific representation. Understood in this way, we arrive at the
following claim:

Scientific Understanding (Second Version): Cognitive subject C understands object (or target) T through scientific
representation S if;

a. Cattributes graph Geto T;

b. Cattributes graph G to S;

c.  Srepresents T scientifically through map | between G, and Gs;
d. Cunderstands S through graph G,.

This characterization provides us with a holistic-structuralist notion of scientific understanding of phenomena in the world,
which is not reducible to propositional machineries, though determining the nature of understanding a scientific model or theory
requires further philosophical inquiry.

Conclusion

We understand not only the world but also the scientific theories and models that make such understanding possible. Indeed,
it is the relationship of scientific representation between theories and the world that bestows understanding of the world. However, if
scientific representation is based on a non-propositional relation between two non-propositional entities—such as a graph-theoretic
map between two graphs—then we are provided with a strong basis for the view of the irreducibility of objectual understanding to
propositional understanding, at least in scientific contexts.
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