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It appears simple that every entity
in our perceptual array is a thing
(object) or stuff (substance). Yet, a
recent article by Paulun and
colleagues reveals that there are
many puzzles to be solved about
how we perform this seemingly
simple perception.

In his writings on physics from the 4th cen-
tury BCE, Aristotle observed, ‘We say that
the nature of a thing is its form rather than
its matter’ [1]. This still rings true: we
make intuitive inferences about the physical
world frequently, rapidly, and effortlessly
[2]. One common example is the distinction
between things and stuff. Things are co-
herent entities; they tend to hold a constant
shape. Things can be picked up, stacked
to form towers, or thrown. However, the
world is not made of things alone. Liquids,
powders, and gels are examples of stuff
(or, in Aristotle’s terms, ‘matter’). Stuff can
swirl, drip, or be sticky. We use things
and stuff every day, yet history and re-
search have focused primarily on things,
not stuff. Happily, a recent article in Current
Biology finally puts stuff in the spotlight [3].

In their recent paper, Paulun and col-
leagues used fMRI to measure brain activ-
ity in adults as they watched captivating
videos of things and stuff. The main ques-
tion was: could the difference between
things and stuff serve as an organizing
principle of visual processing? More spe-
cifically, do objects and substances acti-
vate different cortical subregions in the
dorsal and ventral visual pathways? To

address these questions, adults watched
videos depicting two types of object (rigid
and squishy) and two types of substance
(liquid and granular) (Figure 1). The scenar-
ios varied across three types of event:
things or stuff going down stairs, hitting
an obstacle, or tilting back and forth inside
a transparent container.

The main findings revealed that both lateral
occipital cortex (LOC) and frontoparietal
‘physics network’ (FPN) were activated
by both types of stimulus, but crucially,
there were functional dissociations for
things and stuff. This study provides the
first neural evidence linking the perception
of substances to a specific subregion.
These substance-activated areas were
different from subregions activated for ob-
jects, regardless of motion type; that is,
whether they were traversing stairs, hitting
obstacles, or moving inside a container.
Importantly, there were no differences in
activity between objects that were rigid or
squishy, or between substances that
were liquid or granular. An interesting ave-
nue for future work would be to explore
whether such differences might be evident
in more subtle multivariate patterns of acti-
vation (e.g., [4]).

There is converging evidence for a distinc-
tion between things and stuff from a vari-
ety of disciplines. Paulun et al.’s work is
the first to provide evidence from neurosci-
ence. These findings corroborate behav-
ioral studies on infants. Five-month-old
infants have expectations that liquids
pour and sand accumulates [5]. In situa-
tions where concepts develop through
experience, but without instruction or de-
liberate reflection, development tends to
enrich conceptual abilities, not change
them fundamentally. Thus, studying the
origins of an ability can provide insight
into the mature ability [6]. Taken together,
these studies support the idea that, similar
to objects, there might be continuity in
how substances are represented through
development.
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Research in linguistics reveals a nuanced
interplay between how things and stuff
are formalized in grammar [7,8]. All lan-
guages express both count and mass
meanings at a lexical level. For example,
in English, nouns for objects can take plu-
rals, such as cups, and quantifiers, such
as five pens. There are mass nouns for
substances, for example mud and gold,
that rarely take plural forms (muds) or nu-
meric quantifiers (a gold). This linguistic ev-
idence aligns with the distinction between
objects and substances described by
Paulun et al. as well as the developmental
work. The nuance revealed in the linguistic
work is that, while all languages make an
object/substance distinction, there is vari-
ability across languages in how the syntax
is triggered by count and mass meanings.

Knowing that the distinction between
things and stuff is evident in higher visual
areas, such a LOC and FPN, but not in pri-
mary visual cortex, could have implications
for how computational models represent
objects and substances. This is important
because the next generation of artificial
intelligence (Al) might benefit from under-
standing the processing differences in
modeling how to represent objects differ-
ently from substances. As Paulun et al.
note in their discussion, physics engines
tend to represent things as a mesh and
substances as particulates. Future re-
search could investigate whether a
‘physics engine’ or a things-versus-stuff
dimension emerges naturally in the em-
beddings learned by image or video Al
models.

Studying the interplay between things and
stuff could lead to new insights that move
us closer to solving the remaining puzzles
concerning how we make intuitive infer-
ences about the physical world. One
unique aspect of the recent paper by
Paulun and colleagues is that the reported
difference in activation occurs within corti-
cal regions. Previous work using this para-
digm found different activation patterns
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Figure 1. Examples of things (objects) and stuff (substances). lllustrative stimuli contrasting objects
(‘things’) and substances (‘stuff’) as used by Paulun et al. [3]. (A) Things, such as rigid and deformable solids,
maintain their shape and move as coherent bodies. (B) Stuff, such as liquids and granular materials, flows or
disperses without a fixed form. Video stills courtesy of Vivian Paulun.

across cortical regions (e.g., faces and the
fusiform face area or places and the
parahippocampal place area). The results
of Paulun et al. are novelin that both object
and stuff activation occur within LOC and
FPN. Perhaps Aristotle was right that the
nature of the relationship between objects
and substances might be more flexible
than other organizing principles, such as
faces and places.
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