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Mentalizing Objects

David Rose, Stanford University

[Our] beautiful fancies . . . illustrate the same kind of psycho-
logical processes and attempts to form a harmonious view of the
seen and unseen . . .

(Lyman, 1904, p. 247)

We have a full-blown mentalistic view of objects. It is the result of the
interdependence of folk psychology (i.e., our capacity for understanding
mental events and processes) and folk physics (i.e., our capacity for under-
standing non-mental events and processes). Specifically: when considering
events that don’t involve agents, we naturally default to tracking intentions,
goal-directed processes, or teleological causation, despite the fact that agents
aren’t involved. One tie that binds folk psychology and folk physics is
Teleological Commingling.

It is hard for us to view events in non-intentional, mechanical terms. We
have a deep-seated intentionality bias—defaulting to viewing the actions of
agents as intentional and extending this even to events that don’t involve
agents—that emerges in childhood and extends into adulthood. This kind of
teleological view of causation is extended beyond the realm of human action
because we pervasively detect agency cues. The most basic agency cue—and
the one that we are most sensitive to—is viewing events or sequences of
events as ordered or non-random.

This all gives rise to the Agentive Worldview. The Agentive Worldview is a
teleological worldview: we view nature as a whole as being infused with agency
and purpose. We view only agents as being capable of bringing about non-
random events. And we infer agency from the impression of non-random
events. Since most events are viewed as non-random—indeed the world is
viewed as displaying intricate design—we view nature as a whole as being
infused with agency and purpose. Teleological Commingling and the Agentive
Worldview it gives rise to are at the core of our conception of objects.
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These facts about object cognition press methodological problems for the
metaphysician who maintains that metaphysical theories of objects—where
two of the leading issues concern when composition occurs and how objects
persist—are beholden to common sense.¹ These philosophers aim to defend
the claim that our ordinary, natural view about the “highly visible objects
right before our eyes” is more or less correct (e.g., Korman, 2015 p. 1), to
show “how, reflectively, we can make sense of our unreflective common
sense worldview” (Thomasson, 2007, p. 3) and struggle “to keep a polite
straight face” when “deep ontologists” tell them that there are “apple trees
but no apples” (Hirsch, 2002, p. 67).

Some representative examples. Universalism—the view that composition
occurs under any circumstances whatsoever and is completely
unrestricted—is typically charged with and rejected on the basis of conflict-
ing with common sense.² Hirsch (2002) tells us that, “I understand perfectly
well what it means to talk (in plain English) about such things as cars, bees,
human beings, books, and the Eiffel Tower, or even to talk about such
marginal things as noses and car-hoods. But it’s crazy to say (in plain
English) that there exists something composed of my nose and the Eiffel
Tower” (p. 60). And Kriegel (2011): “Commonsense shuns [arbitrary]
fusions, but some philosophers—mereological universalists (e.g., Van
Cleve, 1986, 2007; Lewis, 1991)—embrace them. The folk’s intuitive verdicts
will be against ‘there is a fusion of this table and the moon’ . . .” (p. 198).
Universalism—or more generally any theory of composition that conflicts
with folk intuitions—is thus met with a “fatal objection,” charged with
generating “wildly counterintuitive consequences” and succumbing to
“mereological madness” (Markosian, 2014).

Mereological Essentialism—the view that objects cannot persist through
part alteration, that to gain or lose a part is to destroy an object (Chisholm,
1979)—is one representative view of persistence that is typically charged
with and rejected on the basis of conflict with common sense.³ As Sider
(2008) notes, if we accept Mereological Essentialism, then “most of our

¹ See, e.g., Baker (1997); Burke (1997); Hirsch (2002); Lewis (1986); Lowe (1983, 1995);
Korman (2009, 2015); Korman and Carmichael (2017); Kriegel (2011); Markosian (2014); Paul
(2012); Thomson (1983); Wiggins (1980).
² Universalism is just one representative example of a view of composition that is typically

charged with conflicting with common sense. But there are many others (see, e.g., Rose and
Schaffer, 2017a and 2017b for further documentation).
³ There are a number of other views of persistence that are typically charged with conflicting

with common sense. For some documentation, see, e.g., Rose (2015b).
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ordinary beliefs about tracing objects are badly mistaken” (p. 10). Such is
one of the leading reasons for rejecting Mereological Essentialism.

My plan isn’t to defend any particular theory of composition or persist-
ence. Instead, my plan is to problematize a central methodological assump-
tion underwriting opposition to theories of object composition and
persistence. The assumption: common sense deserves to be taken seriously
and if a theory conflicts with common sense then it is the theory that suffers
a serious disadvantage. Decisive—or at least, heavy—epistemic weight is
placed on common sense. It’s an epistemic difference-maker (Sider, 2013).

The pox I aim to cast isn’t targeted more generally at the role of common
sense in debates in metaphysics. Nor is it aimed more generally at any
metaphysical debate arising in connection with material objects that empha-
sizes common sense as a serious constraint on a theory. My focus is selective.
In particular, my focus is on two central issues—composition and
persistence—about the nature of material objects. If common sense deserves
to be dismissed in connection with these two central issues, then that suffices
to press a serious problem for a major approach to metaphysical theorizing
about the nature of material objects. I’ll argue that people’s intuitions about
composition and persistence are derived from a false view, the Agentive
Worldview. The ordinary view of material objects—rooted as it is in an
implicit, false theory—should be given no weight in metaphysical debates
about the nature of material objects. Common sense doesn’t deserve to be
taken seriously on these matters. That problematizes a prominent methodo-
logical assumption underwriting opposition to many theories of object
composition and persistence. But there are further consequences. My
view—that we have a deep-seated tendency to mentalize objects—has
important psychological consequences. Specifically: psychologists need to
rethink the standard view that folk psychology and folk physics are entirely
independent. Folk psychology and folk physics are partly interdependent.

The Plan: I’ll begin, in Section 1, by documenting some main findings—
and leading explanations—on folk teleology in object cognition. The explan-
ation I develop is that we mentalize objects. Section 2 presents evidence in
favor of this, first by discussing the standard psychological view that folk
psychology and folk physics are independent and then providing evidence
indicating that they are instead interdependent. More specifically, I argue
that the dependence is such that the operation on folk physics partly
depends on folk psychology. From these general facts about the functional
dependence of folk physics on folk psychology, in Section 3, I narrow in on
the specific aspects of folk psychology and folk physics featured in
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Teleological Commingling and connect Teleological Commingling to the
Agentive Worldview. Section 4 argues that no weight should be placed on
folk material object intuitions since they are tied into a false theory, con-
cluding that metaphysicians need to seriously rethink a major approach to
theorizing about the nature of objects.

1. Folk Teleology: Findings and Explanations

1.1 The findings

The empirical findings on folk intuitions of composition and persistence
indicate that the folk operate with a teleological view (Rose, 2015b; Rose and
Schaffer, 2017a, 2017b; Rose et al., 2017; Rose and Nichols, 2019, 2020. First,
composition.

Rose and Schaffer (2017a) found that when an agent superglues some
mice together with the intention of creating a bomb detector, participants
were significantly more inclined to think that the arrangement of mice
composed a larger object in comparison to a case where the agent had no
such intention in supergluing the mice together. This pattern isn’t restricted
to biological organisms. It extends to everything.

Participants were given a case featuring an unfamiliar artifact, a Gollywag.
In one case, Jones fuses some Gollywags together via supergluing and thinks
that the arrangement of Gollywags compose an object. In another, Jones
superglues the Gollywags together, has a sore back and so sits on them for
the rest of the day. At the end of the day, his back was no longer sore.
Participants were significantly more inclined to think that the arrangement
of Gollywags composed an object in the latter case.

Handshakes are also viewed similarly. So are rocks. Rose and Schaffer
(2017a) gave participants a version of van Inwagen’s “Handshake Case”
(1990). Two leaders of rival political factions decided to set aside their
differences and commemorate the event with a historic handshake. In one
case, they simply shook hands; in the other, their handshake served as a
model for a sculptor. In the former case, people didn’t think that the
handshake composed a larger object, with the leaders as parts. In the latter
case, they did. In a different study, participants were told about John, who
lived on the side of a mountain. One evening an avalanche occurred and
rocks were strewn across his lawn. In contrast to a case where John didn’t
think the arrangement of rocks had a purpose, when John did think they had

OUP CORRECTED PROOF – FINAL, 3/11/2021, SPi

  185

D
ow

nloaded from
 https://academ

ic.oup.com
/book/38938/chapter/338126701 by Stanford U

niversity user on 14 April 2024



a purpose, participants thought that “Rather than being a bunch of scattered
objects that do not in any way compose some one thing, the arrangement of
rocks actually compose something.”

A teleological view of composition is also displayed in counting (Rose and
Schaffer, 2017a). People were told that Jones had an old water heater in his
backyard. He tied a rope around it, tried to move it, but it wouldn’t budge.
Thinking the rope was too short he tied another piece to it. In one case, the
water heater still didn’t budge; in the other, it easily moved. When asked
whether Jones “created a single, unified object” or whether “When Jones tied
the pieces of rope together, he did not create a single, unified object out of
the rope. Rather, he simply had two, distinct pieces of rope.” participants
were significantly more inclined to think that Jones had two pieces of rope
when the water heater didn’t budge. When it did move, Jones had “a single
unified object.”

Across these various studies, there was no effect of whether the plurality
was in contact or fused together, of familiarity, of labeling the candidate
larger object or of quantifier variance. Instead, teleology was the only factor
relevant to whether people thought composition occurred. And teleological
considerations played a large role.

Intuitions about persistence display a similar pattern. Rose (2015b) gave
participants a case modeled on the Ship of Theseus example (see also Rose
et al., 2020). John—who was a woodworker and sailor—built a ship and over
the years all of the original parts were replaced. The original parts were kept
and when he had accumulated enough he built a ship using his original
plans. He thus had two ships. When given this case, participants were
divided. But when given a counterpart case, where the ship that had its
parts replaced worked perfectly and the ship made from the original parts
did not, people thought the original ship was the one with its parts replaced.
This pattern was reversed when the ship made from the original parts
worked perfectly and the ship with its parts replaced did not. And this
pattern continues to obtain even when organisms are used in place of a ship.

Rocks, clouds, and proteins also persist through part alterations provided
they preserve their purpose. For rocks, Rose (2015b) gave participants a case
where an individual, John, found a rock alongside a trail. The rock was
glowing and John noticed that it housed microorganisms which fed off
minerals in the rock’s interior. But the microorganisms began to die because
they couldn’t access the minerals deeper in the rock’s interior. The rock was
beginning to fade. So John tries an experiment: he smashes the rock into
three pieces with a hammer. In one case, the microorganisms continue to die
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and the thing fades to black; in the other, the microorganisms can now
access the minerals and the thing resumes glowing. In the former case,
participants thought that the rock was destroyed while in the latter case,
participants thought the rock survived being smashed by the hammer. The
same pattern obtains in similar cases where the rock—instead of being
smashed into three pieces—is either pulverized into dust or merely dented
with a hammer. And for clouds, Rose et al. (2017) found that participants
were significantly more inclined to think that a cloud forest that contained
large amounts of H₂O and provided a habitat for maintaining the local
ecosystem survived part replacement—large amounts of H₂O being dis-
placed by sulfur dioxide—when the cloud forest preserved its purpose of
maintaining the local habitat than when it did not. A similar pattern of
findings obtains in cases involving a cave that hosts bats, undergoes minor
or severe part alterations as the result of an earthquake, and either preserves
or loses its purpose. It also occurs when considering a protein that either
loses a small or large number of molecules and either preserves or loses its
purpose (for further findings, see Rose and Nichols, 2020).

The results on persistence aren’t due to salience effects, the type of object
considered or the extent of alterations the object underwent. Just as with
composition, teleology was the only factor relevant to whether people
thought an object persisted through part alterations. And the magnitude
of the effect of teleological considerations on persistence intuitions was
consistently large.

These are some of the main findings. Teleology plays a central role in
ordinary judgments of composition and persistence when:

(1) An agent is present and intentionally organizes some parts to either
generate or preserve a whole and (2) an agent is not present and so does not
intentionally organize some parts to either generate or preserve a whole.

And there are three leading explanations of this pattern of findings.

1.2 Creative intentions

One option is the “Creative Intentions Account” on which folk teleology is
centered on an assessment of the creative intentions of actual agents
(Korman and Carmichael, 2017). This assumes two things (see Rose,
2019). The first is that there should be an agent involved in organizing

OUP CORRECTED PROOF – FINAL, 3/11/2021, SPi

  187

D
ow

nloaded from
 https://academ

ic.oup.com
/book/38938/chapter/338126701 by Stanford U

niversity user on 14 April 2024



some parts and that this agent should either have or lack an intention to
create some further thing. The second is that in every case where partici-
pants are considering whether an agent has an intention to create some-
thing, they are treating the would-be object as an artifact. For
metaphysicians who maintain that theories of composition and persistence
are beholden to folk intuitions, the creative intentions account offers a novel
view. It might even offer respectable answers to the questions of when
composition occurs or how objects persist.⁴

The obvious problem with the Creative Intentions Account is that it
doesn’t explain the fact that the folk operate with a teleological view even
in cases where there is no agent and so no intentions are actually present.
There are other problems with the account (see Rose, 2019). But the fact that
it can’t explain the range of findings is reason to look elsewhere.

1.3 Normative view

Another option: De Freitas et al. (2017) suggest that valence—or valuing
certain features as good or bad—plays a key role in our conception of an
object (see also Tobia, 2015; Newman and Knobe, 2019). For instance,
participants were given a case where a university in Nazi-era Germany
was divided between focusing on academics or propaganda. It then either
underwent changes which resulted in the university focusing solely on either
academics or propaganda. Participants were significantly more likely to say
that the university persisted through improvement—focusing on
academics—than through deterioration—focusing on propaganda. On the
normative view, what is at the core of our conception of an object is
normative considerations.

I doubt that metaphysicians who think that theories of composition and
persistence are beholden to folk intuitions should take a normative view of
objects to provide a respectable account of when composition occurs or how

⁴ This Creative Intentions Account is specific to Korman and Carmichael (2017) and is the
version I am opposing throughout. Their proposal requires that there be an agent present. This
is an important ingredient in their defense of the respectability of folk intuitions about
composition against Rose and Schaffer’s charge that these intuitions result from a “benighted
superstition.” My proposal—that we mentalize objects—is compatible with a kind of creative
intentions account, though one that would be very different from Korman and Carmichael’s
account. This version would be one on which actual agents are not required for this kind of
intentional, goal directed, teleological view of causation to feature in composition and persist-
ence judgments.
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objects persist. Whether some candidate thing has or continues to have
some normatively good feature is no more relevant to the question of
whether there is an object or continues to be an object than is whether
someone is blameworthy to the question of whether they caused some
outcome. But a more basic problem with the normative view is that experi-
mental results show that normative effects don’t play any direct role in our
conception of an object: causal modeling results indicate that normativity is
screened off by teleology (Rose et al., 2020). In other words: the effect of
normativity on persistence intuitions is largely explained by teleology.
Teleology is at the core of our conception of an object.

1.4 Mentalizing objects

What explains the kind of teleological view that infuses the folk conception
of an object is that the folk operate with a mentalistic view of teleology. This
teleological view is an intentional, goal-directed view of causation.

Causal intuitions are affected by whether the event involved in bringing
about an outcome is construed intentionally or accidentally (Rose, 2017; see
also Lombrozo, 2010). People are substantially more likely to view an event
as bringing about an outcome when the event is viewed intentionally. For
instance, participants were told that a plant emits a toxin that coats its leaves
and prevents insects from eating it. The release of toxin is regulated by a
mechanism. Participants who read that the mechanism released excess
amounts of toxin that killed the plant were significantly more likely to
think that the mechanism caused the death of the plant when it was
described as intentionally, as opposed to accidentally, releasing excess
amounts of the toxin. This pattern is explained by the fact that the folk
tend to view reality as a whole as being infused with agency and purpose.
That is, implicit beliefs that nature is a living, powerful, goal-directed being
(e.g., Kelemen, 2012) explain why an intentional construal of events plays
such a substantial role in causal intuitions (Rose, 2017).

This kind of intentional, goal-directed, teleological causation at the core
of our conception of material objects plays a guiding role in our intuitions
about composition and persistence when agents are present: we track inten-
tions, goal-directed processes, in intuitingwhether composition or persistence
has occurred. But this kind of teleological causation also plays a role in our
intuitions about composition and persistence when considering events that
don’t involve agents: we naturally default to tracking intentions, goal-directed
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processes, despite the fact that agents aren’t involved. The intentional,
goal-directed, teleological causation at the core of our conception of material
objects serves dual roles in our view of material objects. It plays a generating
role in cases of composition and a sustaining role in cases of persistence. And
it serves these dual roles whether agents are present or not.

This is all due to a deeper fact about our psychological makeup; namely,
that folk psychology and folk physics are partly interdependent. The ten-
dency to mentalize objects is woven into our cognitive architecture. And
these deeper facts can’t be explained by the competing accounts of folk
teleology and its role in object cognition.

2. Folk Psychology and Folk Physics: Interdependent

2.1 The standard view

Folk psychology, broadly speaking, involves predicting and explaining the
behavior of agents; folk physics, broadly speaking, involves predicting and
explaining events involving non-agents. Psychologists tend to assume that
folk psychology and folk physics reflect two different kinds of causal cogni-
tion: folk psychology tracks “social causation”—which involves tracking the
intentions of an agent for the purpose of prediction and explanation—and
folk physics tracks “physical causation”—which involves tracking non-
intentional mechanical processes and forces for the purpose of prediction
and explanation (see e.g., Baron-Cohen, 1994; Baron-Cohen et al., 2001;
Kamps et al., 2017; Leslie, 1995; Premack, 1990). As Baron-Cohen et al.
(2001) put it: “folk psychology involves searching for the mental or inten-
tional causes behind agentive events, whilst folk physics involves searching
for the physical causes of non-agentive events” (p. 8).

Folk psychology and folk physics are standardly viewed as independent
because they both deal with domain-specific information and represent core
domains of human cognition (e.g., Carey, 1985; Gelman and Hirschfield,
1994; Spelke, 2000; Sperber et al., 1995; Wellman and Inagaki, 1997). In
short: “These systems are distinguished . . . by the kinds of information they
must represent” (Kamps et al., 2017, p. 146). The assumption of independ-
ence is also reflected in the fact that folk psychology and folk physics are
empirically studied in isolation.

Most empirical work has focused solely on folk psychology. This work has
uncovered that from infancy we display signs that we track the mental states
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of agents (e.g., Baillergeon et al., 2016). For instance, we expect that agents
will undertake the most rational means to satisfy a goal (e.g., Gergely et al.,
1995), expect that agents act on the basis of their beliefs—including false
beliefs— (e.g., Onishi and Baillargeon, 2005; Surian et al., 2007), and expect
agents to know about seen but not unseen objects (Luo and Baillargeon,
2007; Kim and Song, 2015).

Developmental psychologists have provided a range of evidence concern-
ing the age by which children begin to use mental state vocabulary—
speaking for instance of “beliefs” and “desires”— in making genuine mental
state attributions (e.g., Shatz et al., 1983; Bartsch and Wellman, 1995; Tardif
and Wellman, 2000; see also Rose, 2015a for discussion). They have charted
out the emergence of our ability to distinguish knowledge from ignorance as
well as our ability to understand false beliefs, desires, and pretense. The
emergence of these capacities has been sequenced (e.g., Wellman et al., 2011;
Wellman and Liu, 2004), studied cross-culturally (see, e.g., Stich, 2013 for an
overview) and studied across a wide range of age groups—from infants to
older children and adults—and populations—from people who are deaf to
people who have Down’s Syndrome, Autism and Asperger Syndrome (e.g.,
Baron-Cohen et al., 1985; Baron-Cohen, 1995).

Other empirical work has focused solely on folk physics. Research with
infants suggests that we expect that larger objects cannot fit into smaller
ones, that objects cannot be unsupported, and that one object cannot pass
through another object (e.g., Leslie and Keeble, 1987; Baillargeon et al., 1995;
Spelke et al., 1995). But some of the earliest work on folk physics comes from
McCloskey et al. (1980) who showed experimental participants—adults in
this case—a C-shaped tube and asked them to predict the trajectory of the
ball as it exited the tube. Most people predicted that it would continue on a
curved trajectory. This “curvilinear impetus” also appears in our interactions
with objects (McCloskey and Kohl, 1983). In a similar vein, people also
make systematic mistakes in predicting how an object will fall. If asked to
predict the trajectory of an object dropped from a moving aircraft carrier,
most people will predict that it will fall straight down (McCloskey et al.,
1983).

Other aspects of folk physics that have been investigated include: falling
rate—we think that objects fall at a constant velocity proportional to their
mass (Shanon, 1976)—acceleration—we think that the speed of a thrown
object is greatest some distance after it is released (Hecht and Bertamini,
2000)—and the dynamics of rotation—we think that size makes no differ-
ence to the time it takes a wheel to roll down a ramp (Proffitt et al., 1990).

OUP CORRECTED PROOF – FINAL, 3/11/2021, SPi

  191

D
ow

nloaded from
 https://academ

ic.oup.com
/book/38938/chapter/338126701 by Stanford U

niversity user on 14 April 2024



Further work on folk physics has revealed that we make erroneous predic-
tions about the orientation of liquid in a tilted but stable glass (McAfee and
Proffitt, 1991), display a range of mistaken intuitions about magnetism and
electricity (Maloney et al., 2001), think that a thermostat controls the rate of
heat flow in the same way that a gas pedal controls the rate of gas flow into a
car engine (Kempton, 1987) and think electrical switches work like the
trigger of a gun: flipping a switch sends an impulse to a battery which
triggers current flow from the battery to the light bulb (Collins and
Stevens, 1984).

2.2 Evidence of interdependence

If the standard psychological view that folk psychology and folk physics are
independent is right, then disruption of the capacity for folk psychology
should not affect the capacity for folk physics. But a range of evidence
indicates that disruption of the capacity for folk psychology does affect the
capacity for folk physics. They are, at least in part, interdependent.
Specifically: folk psychology and folk physics are partly functionally
dependent. And this functional dependence has a direction. The operation
of folk physics depends in part on the operation of folk psychology. Folk
psychology is sometimes given functional priority.

Baron-Cohen et al. (2001) gave neuro-typical children and children with
Asperger Syndrome—who display deficits in their capacity for folk
psychology—the Folk Physics and the Folk Psychology Test. The finding:
those with Asperger Syndrome significantly outperformed their neuro-
typical counterparts on the Folk Physics Test. In fact, among the children
with Asperger’s Syndrome, performance on the Folk Physics and Folk
Psychology Test was inversely correlated.

Picture sequencing tasks display a similar pattern (Baron-Cohen et al.,
1986). In one condition, the mechanical condition, there were four pictures
showing: (1) a rock atop a hill (2) the rock toppling (3) the rock rolling down
the hill and (4) the rock knocking a tree over. In another condition, the
intentional condition, there were four pictures showing: (1) a girl setting a
teddy bear down, (2) the girl turning to pick some flowers (3) a boy taking
the teddy bear and (4) the girl seeing the teddy bear gone. Children in both
conditions were asked to order the events that appeared in the pictures.
Compared to neuro-typical children, children with Autism—who, like those
with Asperger Syndrome, display deficits in folk psychology—performed
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significantly better, indeed near perfect, in the picture sequencing task for
the mechanical condition. This pattern was reversed in the picture sequen-
cing task for the intentional condition: neuro-typical children performed
significantly better, near perfect. Overall: better performance in the inten-
tional condition resulted in worse performance in the mechanical condition
while better performance in the mechanical condition resulted in worse
performance in the intentional condition.

This basic pattern is also found in the “False Photograph Task” (Zaitchik,
1990) and “False Belief Task.” The False Photograph Task mirrors the
standard False Belief Task. In a standard False Belief Task a child watches
Actor A place an object in location x and then leave. Then Actor B moves the
object to location y and finally the child is asked “Where does A think the
object is?” In the False Photograph Task a child watches Actor A place an
object in location x and take a photo of it. Then Actor B moves the object to
location y and finally the child is asked “In the picture, where is the object?”
Leslie and Thaiss (1992) found that while children with Autism performed
significantly worse than neuro-typical children on the False Belief Task, they
significantly outperformed neuro-typical children on the False Photograph
Tasks. This basic pattern extends to cases where, instead of making judg-
ments about whether a photograph accurately represents the location of
objects, children use a diagrammatic map to make their judgments.

These findings aren’t peculiar to children. The same pattern of findings
has also been found with adults. Baron-Cohen et al. (1999) found that three
high-functioning individuals with Asperger Syndrome—a math professor,
an engineering student, and a computer science student—performed sig-
nificantly worse on the Folk Psychology Test and significantly better on the
Folk Physics Test than age-matched counterparts with university degrees in
the physical sciences.

The standard psychological view should predict that disruption of the
capacity for folk psychology should not affect the capacity for folk physics.
But this range of findings—from children to adults and across a range of
different task types—conflict with this: those with a neuro-typical capacity
for folk psychologizing display deficits in folk physics; those with deficits in
folk psychologizing—e.g., people with Asperger Syndrome or Autism—
display superior performance in folk physics. Changes in the capacity for
folk psychology are related to changes in the capacity for folk physics. That
suggests that folk psychology and folk physics are partly interdependent.
Specifically, it suggests that they are functionally dependent—the operation
of one depends in part on the operation of the other.
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Then again, blind people have a deficit in their capacity for visual
perception but display superiority in their capacity for audition. That
doesn’t suggest that vision and audition are interdependent. And it certainly
doesn’t suggest that they are functionally dependent. Audition obviously
doesn’t depend on vision. So why think folk psychology and folk physics are
any different?

Two reasons. First, concerning folk psychology and folk physics, the
neuro-typical case is one where people are better at folk psychology, worse
at folk physics. But with sense modalities—such as vision and audition—the
neuro-typical case is not one where people are, for instance, better at seeing
and worse at hearing. Second, the functional dependence between folk
psychology and folk physics has a direction: the operation of folk physics
depends on the operation of folk psychology. Kamps et al. (2017) gave
neuro-typical adults and adults with Williams Syndrome—who suffer
from, among other things, deficits in their capacity for folk physics—tasks
assessing folk psychology and folk physics. The main finding was that adults
with Williams Syndrome performed significantly worse than neuro-typical
adults on folk physics tasks but both groups performed similarly on folk
psychology tasks. This difference in the capacity for folk physics didn’t lead
to differences in the capacity for folk psychology. The evidence above
indicates that differences in the capacity for folk psychology lead to differ-
ences in the capacity for folk physics. So the operation of folk physics
depends in part on the operation of folk psychology. This contrasts with
sense modalities like vision and audition: being blind can lead to auditory
enhancements and being deaf can lead to visual enhancements (see, e.g.,
Lomber et al., 2010).

Interdependence is radical. Less radical is that an agentive interpretation
of events that don’t involve agents over a non-agentive interpretation is
simply the result of a performance error. The contrast: interdependence
assumes that the functional priority given to the operation of folk psych-
ology arises in part because of architectural constraints, reflecting our basic
understanding of material objects; the performance error interpretation
denies this and assumes that the tendency to mentalize objects isn’t a result
of architectural constraints and doesn’t reflect anything about our basic
understanding of material objects. Put differently: interdependence is the
view that mentalizing objects is a feature of our competence, explained by
the interdependence of folk psychology and folk physics; the performance
error interpretation is that this instead arises due to features or
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circumstances extrinsic to our basic competence for understanding material
objects.

The fact that interdependence is radical might cast some doubt on the
view. And it might incline some toward the less radical performance error
explanation. But there is at least some reason for favoring interdependence.
If the tendency to mentalize objects is the result of some kind of perform-
ance error then it is a kind of performance error unlike any of the familiar
kinds of performance errors that are due to being inattentive or cognitively
overwhelmed. And it would be a very different kind of performance error
from those that are perhaps most well understood and documented such as
those occurring in language production. Unlike the differences between
neuro-typical individuals and individuals with Autism, Asperger’s and
William’s Syndrome on tasks assessing folk psychology and folk physics,
I am aware of no evidence of language production errors displaying a similar
pattern. And if we did find a case of language production error which
displays the same striking pattern of disruption and dependence that we
see in the case of folk psychology and folk physics then it seems that we
wouldn’t explain the occurrence in terms of extra-architectural consider-
ations of the kind the performance error theorist trades in. Instead, it would
seem that we would explain the pattern in terms of interesting and import-
ant architectural constraints of the kind that centrally feature in a
competence-based proposal.

Admittedly, these considerations aren’t decisive. It is notoriously difficult
to decide between a performance- and competence-based explanation of
psychological phenomena. But this fact works in favor of the more radical,
interdependence view: it is on at least as good a footing as a performance
error proposal.

3. Teleological Commingling and the Agentive Worldview

It’s an interesting question exactly what aspects of folk psychology and folk
physics are functionally interdependent. But concerning the tendency to
mentalize objects, the evidence indicates that when considering events that
don’t involve agents, we naturally default to tracking intentions, goal-
directed processes, or teleological causation, despite the fact that agents
aren’t involved. At least one tie that binds folk psychology and folk physics
is Teleological Commingling. Some of the main findings supporting this
suggest that we have a deep-seated intentionality bias, defaulting to viewing
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the actions of agents as intentional and extending this even to events that
don’t involve agents.

3.1 The intentionality bias

Start with the intentionality bias as exhibited with respect to agents. Rosset
(2008) gave experimental participants—all adults—a range of sentences
involving intentional or accidental actions. Some sentences were clearly
accidental such as “He sneezed from allergies” while others were clearly
intentional “She proofread her paper.” These were the control sentences.
The test sentences included both prototypically accidental events such as
“She burnt the meal” and prototypically intentional events such as “She
drove over the speed limit.” Participants were in either speeded or
unspeeded conditions and asked to judge whether the events in the target
sentences were intentional or accidental. The main finding was that partici-
pants in the speeded condition were significantly more inclined to judge
prototypical accidental events as intentional in comparison to the unspeeded
group. More surprisingly, this pattern even extended to unambiguous acci-
dental events such as “He sneezed from allergies.” This suggests that we have
a deep-seated intentionality bias: we initially judge all acts as intentional,
even acts that are almost always accidental, such as sneezing or tripping on a
curb. Due to this, it is more cognitively demanding to view events in
accidental terms. We have to override the intentionality bias and engage
in further processing to arrive at a judgment that the event in question is
accidental.

This is confirmed by a further study conducted by Rosset (2008). The
rationale: it has been shown that increased cognitive processing leads to
better recall (e.g., Shiffrin and Atkinson, 1969; Lockhart and Craik, 1990). If
we initially judge an act to be intentional—even when considering unam-
biguous accidental events—and have to override this intentional inference to
arrive at the judgment that the event is accidental, then judging events to be
accidental requires more cognitive processing than judging events to be
intentional. So we should have better recall for accidental events compared
to intentional events. And this is just what Rosset finds. Moreover, this
intentionality bias isn’t merely an artifact of being put under time pressure.
It arises spontaneously and naturally in the absence of time constraints.
People continue to default to viewing actions as intentional, even for proto-
typical accidental actions such as tripping on a curb, when asked to describe
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the image that first comes to mind. They only revert to a description of such
events as being an accident when explicitly reminded by the experimenter
that the events do sometimes occur by accident.

The intentionality bias also surfaces in childhood. Piaget (1932) claimed
that children operate with a strong default assumption where they view all
behavior as intentional. And Smith (1978) provides compelling evidence
for this.

Children were shown videos of three different types of event sequences.
The intentional condition showed a woman walk across a room, sit in a
chair, do arm exercises and chew something; the unintentional condition
showed a woman sneeze, yawn, cry “ow” when poked in the ribs with a stick
and laugh when tickled with a dust mop; in the object-like condition, the
woman was pushed around by a moving filing cabinet, her arm was hooked
and pulled up by the handle of an umbrella, she stumbled over a box, and
she slipped on a rug and fell into a chair. Four-year-old children viewed
sequences in every condition—intentional, unintentional, and object-like—
as being intentional. This basic pattern—viewing even non-intentional
events as intentional—has been extended by Colle et al. (2007), who find
that even three-year-old children over-ascribe intentionality, viewing acci-
dental and unintentional events as intentional.

We have a deep-seated intentionality bias that emerges in childhood and
extends into adulthood. But it could be that this intentionality bias is
restricted only to situations that involve agents. We might default to viewing
events involving agents as intentional, and it may be difficult to override this
tendency, but perhaps this doesn’t arise when considering events that don’t
involve agents. Thus, the main question is whether teleological causation—
viewing events in intentional, goal-directed terms—also extends to under-
standing events that don’t involve agents. It does. And that’s because we
pervasively detect agency cues.

3.2 The agency–non-randomness link

Self-propulsion is one agency cue that gives rise to viewing events in
intentional terms. For instance, Luo and Baillargeon (2005) had five-
month-old infants view a box move back and forth across an apparatus
floor. Two objects, A and B, were then placed on each side of the apparatus
wall. The children observed the box repeatedly approach and stop against
object A. Then the positions of objects A and B were switched and when the
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box approached object B, the infants looked reliably longer. This suggest
that the infants attributed an intention to the box and formed expectations
about its goals on the basis of this (see also, e.g., Csibra, 2008). This suggests
that self-propulsion is an important agency cue involved in the intentional-
ity bias. But self-propulsion isn’t the only agency cue, or even the most basic
agency cue, that prompts the intentionality bias.

I maintain that the most basic, general agency cue—and the one that we
are most sensitive to—is viewing events or sequences of events as ordered or
non-random. Self-propulsion is a special instance of this more general
agency cue. That’s because self-propulsion is viewed as the result of a non-
random process. Non-randomness is the more basic, general agency cue. We
view agents as being capable of bringing about non-random events. And we
infer agency from the presence of non-random events.

It begins in childhood. Friedman (2001) gave children cases where
sequences change from either ordered to disordered or from disordered to
ordered. For instance, participants viewed either a disordered set of colored
marbles that was then ordered by being arranged into colored columns or an
ordered set of colored marbles that was then disordered. When asked
whether a natural force, such as the wind, or a human could have brought
about the change, four-year-old children (and older children) judged that
the human could arrange the marbles from either being disordered to
ordered or from ordered to disordered but natural forces, such as the
wind, could only create arrangements that went from ordered to disordered.
This suggests that we associate agents with order.

Even infants associate agents with order. For instance, seven- and twelve-
month-olds were first shown either a self-propelled face-like ball with eyes—
which served as the agent—or a ball—which served as a non-agent. They
were then shown ordering and disordering events. In the ordering event,
infants saw a disordered pile of blocks; then an opaque barrier was placed to
occlude the blocks; the agent or the non-agent then moved behind the
barrier; and finally, the barrier was removed and infants saw the blocks in
an ordered arrangement (aligned into two columns by color). In the dis-
ordering event, the beginning and the end states of the blocks reversed. In
another study, twelve-month-olds were first familiarized with either an
agent (i.e., a human hand) or an inanimate object (i.e., a claw-like stick)
creating order or disorder using the same ordering and disordering events as
in the previous experiment. The results from both of these studies showed
that infants expected that agents were associated with state changes from
disorder to order whereas inanimate objects were not (Newman et al., 2010).
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These results indicate that we view agents—but not natural forces—as
bringing about ordered or non-random events. Natural forces can only
remove order, transforming ordered events to disordered events. Other
work shows that we infer an agent from ordered or non-random events.

Ma and Xu (2013) presented nine-month-old infants with a transparent
jar containing colored ping pong balls. A human hand or claw-like stick
drew balls from the jar; the ball was dropped down a slide and then
displayed in view for the infants. Two occluders were then introduced, one
that blocked only the display where the balls had been dropped and the
other that blocked the jar as well as the area above the jar so that the infants
could not see if a claw or hand was drawing balls from the jar. The occluder
blocking the display was then removed and the infants watched more balls
drop onto the display. In the regularity condition, the sample of balls
dropping onto the display was non-random, in a yellow-red-yellow-red--
yellow-red and so on sequence. In the random condition, the balls that
dropped onto the display were in a random sequence, for instance, a yellow-
red-red-yellow-yellow-yellow-red-yellow-yellow sequence. Sampling was
repeated three times in both the random and non-random conditions.
Finally, the second occluder was removed revealing either that the hand or
claw was drawing the balls.

The main findings: in the regularity condition, infants looked reliably
longer when they saw the claw compared to when they saw the hand; in the
random condition, infants showed no difference in looking times when they
saw either the hand or claw. The results suggest that infants inferred an
agent as the cause of a non-random sequence of events and were thus
surprised when a non-agent was revealed to have caused the non-random
sequence. We infer an agent from ordered or non-random events.

This pattern isn’t confined to infants. It is also exhibited in adults. Meng
et al. (2017) present findings with adults suggesting that agency detection is
tightly related to the subjective impression of non-randomness. Participants
viewed 256 binary sequences of length 8. One group of participants was
asked to classify the source of each sequence into agentive or non-agentive
entities while another group was asked to classify the source of each as either
a non-random or random process.

The main question is whether there is a strong correlation between
judgments of non-randomness and judgments of agency. There is. Indeed,
as Meng et al. (2017) note: “A hidden Markov model fit human data in both
tasks reasonably well and produced highly overlapping predictions for
subjective non-agency and subjective randomness, which suggests that
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people are solving highly similar problems when detecting agents and
violation of randomness” (p. 2702).

In another experiment, separate groups of participants generated sequences
that others would either view as agentive or non-random. “Sequences in these
two conditions had a substantial overlap, indicating common guiding prin-
ciples of agency and non-randomness generation” (p. 2703). This suggest an
important “agency–non-randomness link” and thus, taken together, and as
Keil and Newman (2015) note, we “associate only agents but not non-agents
with many kinds of ordered and non-random sequences” (p. 132). Due to the
pervasive detection of agency cues—order or non-randomness—the inten-
tionality bias extends even to events involving non-agents.

3.3 The Agentive Worldview

This all gives rise to the Agentive Worldview: we view nature as a whole as
being infused with agency and purpose. As Meng et al. (2017) remark:
“When we look at something as delicate and orderly as the eye, it is only
natural to believe that such a work of art must be designed by someone, an
intentional agent with a purpose in mind” (p. 2699). In contrast, it takes “a
very large leap of the imagination to think the other way around” (Dawkins,
1996, p. 7). We have a deep-seated cognitive compulsion to infer agents
from the perception or order or design (Bloom, 2007). Since most events are
viewed as non-random—the world is viewed as displaying intricate design—
we view nature as a whole as being infused with agency and purpose. The
Agentive Worldview is a teleological worldview where the perception of
order and design is viewed as being the product of intentions, goal-directed
processes, that emanate from agency.

Decades of research in scientific education support this (see Kelemen,
2012 for an overview). We tend to think that a “personified ‘Mother Nature’
responded to animal’s functional needs by generating or conferring the
functional part with a view to preserving the animal’s survival” (Kelemen,
2012, p. 4).⁵ That’s because our teleological views are “embedded within a
framework of intuitions characterizing Nature as a designing agent”
(Kelemen, 2012, p. 6). This begins early in childhood (e.g., Kelemen, 1999,
2004; Kelemen and DiYanni, 2005), extends throughout adulthood (e.g.,

⁵ See also Clough and Wood-Robinson (1985); Demastes et al. (1995); Jensen and Finley
(1995); Moore et al. (2002); Kampourakis and Zogza (2008); Gregory (2009); Evans et al. (2010).
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Casler and Kelemen, 2008; Kelemen and Rosset, 2009) and even persists
despite professional scientific training (e.g., Kelemen et al., 2013). We can’t
help but see order and design everywhere. And we have a deep-seated
cognitive impulse to associate order or design with agency.

Mentalizing objects appears to be a feature of our competence, due, at
least in part, to architectural constraints evidenced by differences between
neuro-typical individuals and individuals with Autism, Asperger’s and
William’s Syndrome on tasks assessing folk psychology and folk physics
(Section 2.2). It emerges early (Sections 2.2–3.2), extends throughout adult-
hood (Sections 2.2–3.3) and leads to substantial and pervasive effects on
judgments about objects even into adulthood (see Section 1.1; see also, e.g.,
Rose, 2015b; Rose and Schaffer, 2017a, 2017b; Rose, Schaffer and Tobia,
2020; Rose and Nichols, 2019; Rose and Nichols, 2020 for evidence favoring
the pervasive and substantial role this plays in judgments of composition
and persistence in adulthood). Our tendency to mentalize objects reflects a
basic way we understand the world.

Teleological Commingling and the Agentive Worldview it gives rise to are at
the core of our conception of material objects. The kind of intentional, goal-
directed, teleological causation at the core of our conception ofmaterial objects
serves dual roles in our view of material objects. It plays a generating role and a
sustaining role. On the ordinary view, cases of composition—when a whole
fuses some parts—are cases of teleological causation where the kind of inten-
tional, goal-directed process, plays a generating role, namely, in generating a
material object; moreover, on the ordinary view, cases of persistence—when
some whole survives part alterations—are cases of teleological causationwhere
the kind of intentional, goal-directed process, plays a sustaining role, namely in
sustaining a material object—a whole—through part alternations.

Teleological causation plays dual roles in ordinary object cognition. This
is rooted in the Agentive Worldview which is given birth by Teleological
Commingling.

4. Debunking the Folk View of Objects

These psychological facts about object cognition press methodological prob-
lems for metaphysicians who maintain that metaphysical theories of objects
are beholden to common sense. That’s because at least one constraint on a
metaphysical theory is that it shouldn’t conflict with what our best science
says about the world (see, e.g., Paul, 2012; Schaffer, 2016; Rose, 2019).
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There is an obvious respect in which the teleological view at the core of
the folk conception of material objects conflicts with what our best science
says about the world. The rejection of a teleological perspective on all of the
natural world traces at least as far back to the emergence of modern science
from medieval Aristotelianism. Moreover, the rejection of an agentive,
teleological perspective on the natural world is also one main reason that
modern day intelligent design “science” is widely rejected. A teleological
perspective where all of nature—every rock and cloud—is infused with
agency and purpose is part of a “superseded, pre-scientific muddle about
how the world works” (Hawthorne and Nolan, 2006; see also, e.g., Allen and
Bekoff, 1994; Mayr, 1998). Our best science indicates that our view of
material objects is based on false assumptions about reality. They are built
into our conception of material objects. The fact that people’s intuitions
about composition and persistence are derived from a false view—the
Agentive Worldview—problematizes the central methodological assumption
that metaphysical theories of material objects should be beholden to com-
mon sense. The ordinary view of material objects—rooted as it is in an
implicit, false theory—should be given no weight in metaphysical debates
about the nature of material objects.

The proposal that ordinary intuitions about composition and persistence
be dismissed because they arise from an implicit, false theory marks a
different route to undermining the evidential credentials of ordinary intu-
itions in metaphysical theorizing about the nature of material objects.
Familiar debunking arguments of ordinary intuitions of composition and
persistence have proceeded by arguing that teleologically infused intuitions
help supply an undermining defeater (Rose, 2015a; Rose and Schaffer,
2017a, 2017b; see also Kovacs, 2021) or that they are based in epistemically
defective processes (Rose, 2017; see also Nichols, 2014) and as such should
be dismissed. That ordinary material object intuitions are rooted in a false
view of reality offers an alternative to these familiar proposals.

It might seem that the kind of psychological facts about material object
cognition documented throughout only indicate that some people explicitly
endorse the Agentive Worldview. And for those who explicitly reject the
Agentive Worldview, their material object intuitions don’t derive from false
assumptions about reality. The empirical evidence discussed, far from
undermining a central methodological assumption that metaphysical the-
ories of material objects be beholden to common sense, has instead helped to
reveal which intuitions should be taken seriously and which should not.
Only those intuitions about material objects from those who explicitly reject
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the Agentive Worldview should be trusted. There is no reason to think that
those intuitions are similarly based on false assumptions about reality.

But the Agentive Worldview, like most intuitive theories, isn’t an explicitly
represented theory. It is doubtful that people can articulate the intuitive
theory of material objects they operate with. The theory is implicit. And the
kinds of processes involved in the application of an implicit theory operate
below the level of reflection. Though our implicit theory of material objects
is not consciously accessible and the underlying principles and processes
that play a role in the application of the theory are opaque and beyond the
reach of reflection, it is there all the same. And so even if people do not
explicitly explain order and design as being the product of intentions, goal-
directed processes, that emanate from agency, this doesn’t suggest that they
have somehow overcome the Agentive Worldview. Empirical evidence lends
itself: Kelemen et al. (2013) find that those who are less inclined to explicitly
endorse statements related to an Agentive Worldview—such as people with
PhD’s in the humanities and sciences—still displayed a similar pattern in
their tendency to accept teleological explanations for events that don’t
involve agents to those who do explicitly endorse elements of the Agentive
Worldview. Explicit rejection of the Agentive Worldview doesn’t indicate
that the theory has been replaced. Implicit theories, even false ones, can
continue to operate and feature in judgments, despite explicit disavowal of
the theory. Such is the case with the Agentive Worldview.

The fact that our implicit theory of material objects is false might be
viewed as having little impact on whether we should take it seriously in
metaphysical theorizing about the nature of material objects. Though the
ordinary view of material objects might be based on wildly inaccurate
assumptions about reality, it is perhaps “accurate enough.” In one sense,
ordinary views that are false might be “accurate enough.” Folk physics is an
implicit yet false theory that conflicts with our best scientific theories. This
poses few problems for ordinary navigation and interaction with the world.
But while an implicit yet false theory might be accurate enough for practical
purposes, it is doubtful that accurate enough for practical purposes confers
theoretical benefits. Whatever the merits of being accurate enough for
practical purposes that, for instance, folk physics offers, there is no reason
for thinking this lends to some kind of theoretical benefit when theorizing
about physics. If our best physical theories conflict with folk physics—an
implicit yet false theory—it is folk physics that shouldn’t be taken seriously
in theorizing about reality. Accurate enough in the practical domain might
amount to nothing more than epistemic futility in the theoretical domain.
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Once we have discovered that our ordinary view of materials objects is based
in an implicit, false theory of reality—the Agentive Worldview—then what-
ever practical merits might accrue in light of operating with a false view of
the nature of material objects, it is doubtful that this funds any benefits in
metaphysical theorizing about the nature of material objects.

It might instead be suggested that our tendency to mentalize objects isn’t
at the core of our conception of material objects. Perhaps our tendency to
mentalize objects is an incidental feature of object cognition, hanging at the
periphery of our core notion of an object. If so, then the psychological facts
that have been detailed about object cognition tell us nothing about what the
core of that view is like. And thus it is an open question as to whether the
core of the folk view of objects undermines metaphysical theories of objects
that are beholden to common sense.

The psychological facts, however, indicate that the tendency to mentalize
objects is built into our cognitive architecture. It begins early and is retained
throughout adulthood. This early emergence and retention throughout the
lifespan is characteristic of other intuitive views that we hold but which
conflict with our best science, such as the our tendency to think that whether
something is alive depends on whether it exhibits motion (e.g., Piaget, 2017
Richards and Siegler, 1986; Goldberg and Thompson-Schill, 2009). Like
other views we retain despite their conflict with our best science (see, e.g.,
Shtulman, 2017)—even after extended exposure to the relevant science (see,
e.g., Shtulman and Valcarcel, 2012)—our tendency to mentalize objects is
like a roach buried in our mental woodwork. But like these other views, and
unlike roaches, our tendency to mentalize objects isn’t easily exterminated
(see, e.g., Shtulman and Lombrozo, 2016). That’s because it is at the core of
our view of objects.

The tendency to mentalize objects also plays an extensive role in our
view of material objects, featuring centrally in many aspects of our
thinking about material objects. Teleological considerations don’t
just exert a powerful influence on intuitions about composition and
persistence. They also play a central and substantial role in essentialist
intuitions (Rose and Nichols, 2019, 2020). The fact that teleological
considerations play such an extensive role in our thinking about material
objects—centrally featuring in our thinking about essence, composition
and persistence—suggests that this isn’t simply some incidental feature
of object cognition which hangs at the periphery of our ordinary view of
objects. The tendency to mentalize objects is at the core of our view
of material objects.
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The irony is that metaphysicians who maintain that metaphysical theories
of objects are beholden to common sense have betrayed the ordinary view of
material objects. At best, what they take to be the common sense view of
material objects is at the fringes, the periphery, of common sense. The core
of the folk view of objects is mentalistic.

The “shallow ontologists” might struggle “to keep a polite straight face”
when “deep ontologists” tell them that there are “apple trees but no apples”
(Hirsch, 2002, p. 67). But in light of the psychological facts about ordinary
object cognition, the deep ontologist should struggle to keep a polite straight
face when the shallow ontologist—who is beholden to folk intuitions—
proclaims that composition occurs when the result has a purpose and that
objects persist provided they preserve their purpose. That’s because, in light
of the conflict between the scientific worldview and the folk worldview, the
folk view deserves to be dismissed. And since many metaphysicians think
that theories of composition and persistence should be beholden to folk
intuitions, metaphysicians need to seriously rethink a major approach to
theorizing about the nature of objects.

5. Conclusion

Folk teleology is at the core of our conception of an object. And this is due to
the fact that we mentalize objects. I have argued for this by first proposing
that the standard psychological view that folk psychology and folk physics
are independent (Section 2.1) is mistaken (Section 2.2). Changes in the
capacity for folk psychology are related to changes in the capacity for folk
physics. They are functionally dependent where the dependence is such that
the operation of folk physics depends in part on the operation of folk
psychology. This fact paved the way for an explanation of the tendency to
mentalize objects.

At least one aspect of folk psychology and folk physics that is related
involves an intentional, goal-directed kind of teleological causation.
Teleological Commingling suggests that we have a deep-seated intentionality
bias (Section 3.1), which is prompted by the pervasive detection of agency
cues with the impression of order or non-randomness being the most
general agency cue (Section 3.2).

Teleological Commingling and the Agentive Worldview it gives rise to are
at the core of our conception of objects (Section 3.3). And the kind of
teleological causation that plays a role in our view about objects serves
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dual roles: a generating role in cases of composition and a sustaining role in
cases of persistence. The ordinary view of composition and persistence—
infused as it is with a scientifically outmoded view of teleology and agency—
deserves to be dismissed (Section 4). But many metaphysicians want theor-
ies of composition and persistence to respect folk intuitions. The methodo-
logical focus thus needs to be dramatically shifted.

Acknowledgments

I would like to thank John Doris, Joshua Knobe, Shaun Nichols, Casey O’Callaghan,
Jonathan Schaffer, Stephen Stich, and John Turri for helpful comments on earlier
versions of this chapter. I would also like to thank the editors at Oxford Studies in
Experimental Philosophy and two anonymous reviewers for helpful feedback.

References

Allen, C. and Bekoff, M. (1994). Function, natural design and animal behavior:
philosophical and ethnological considerations. In N. S. Thompson (ed.),
Perspectives in Ethology, Vol. 11: Behavioral Design (pp. 1–47). New York:
Plenum Press.

Baillargeon, R., Kotovsky, L., and Needham, A. (1995). The acquisition of
physical knowledge in infancy. In D. Sperber, D. Premack, and
A. J. Premack (eds.), Causal Cognition: A Multidisciplinary Debate
(pp. 77–116). Oxford: Clarendon Press.

Baillargeon, R., Scott, R. M., and Bian, L. (2016). Psychological reasoning in
infancy. Annual Review of Psychology, 67, 159–86.

Baker, L. R. (1997). Why constitution is not identity. Journal of Philosophy, 94,
599–621.

Baron-Cohen, S. (1994). How to build a baby that can read minds: cognitive
mechanisms in mindreading. Current Psychology of Cognition, 13, 513–52.

Baron-Cohen, S. (1995). Mindblindness: An Essay on Autism and Theory of
Mind. Boston, MA: MIT Press/Bradford Books.

Baron-Cohen, S., Leslie, A. M., and Frith, U. (1985). Does the autistic child have
a ‘theory of mind’? Cognition, 21, 37–46.

Baron-Cohen, S., Leslie, A. M., and Frith, U. (1986). Mechanical, behavioural
and intentional understanding of picture stories in autistic children. British
Journal of Developmental Psychology, 4, 113–25.

OUP CORRECTED PROOF – FINAL, 3/11/2021, SPi

206  

D
ow

nloaded from
 https://academ

ic.oup.com
/book/38938/chapter/338126701 by Stanford U

niversity user on 14 April 2024



Baron-Cohen, S., Wheelwright, S., Spong, A., Scahill, V., and Lawson, J. (2001).
Are intuitive physics and intuitive psychology independent? A test with
children with Asperger Syndrome. Journal of Developmental and Learning
Disorders, 5, 47–78.

Baron-Cohen, S., Wheelwright, S., Stone, V., and Rutherford, M. (1999).
A mathematician, a physicist and a computer scientist with Asperger syn-
drome: performance on folk psychology and folk physics tests. Neurocase, 5,
475–83.

Bartsch, K. and Wellman, H. (1995). Children Talk about the Mind. New York:
Oxford University Press.

Bloom, P. (2007). Religion is natural. Developmental Science, 10, 147–51.

Burke, M. (1997). Coinciding objects: reply to Lowe and Denkel. Analysis, 57,
11–18.

Carey, S. (1985). Conceptual Change in Childhood. Cambridge, MA: MIT Press/
Bradford Books.

Casler, K. and Kelemen, D. (2008). Developmental continuity in teleo-functional
explanation: reasoning about nature among Romanian Romani adults.
Journal of Cognition and Development, 9, 340–62.

Chisholm, R. M. (1979). Objects and persons: revision and replies. Grazer
Philosophische Studien, 7, 317–88.

Clough, E. E. and Wood-Robinson, C. (1985). How secondary students interpret
instances of biological adaptation. Journal of Biological Education, 19, 125–30.

Colle, L., Mate, D., Del Giudice, M., Ashwin, C., and Cohen, S. B. (2007).
Children’s understanding of intentional vs. non-intentional action. Journal
of Cognitive Science, 8, 39–68.

Collins, A. and Stevens, A. L. (1984).Mental Models of Complex Systems (Report
No. 5788). Cambridge, MA: Bolt, Beranek and Newman.

Csibra, G. (2008). Goal attribution to inanimate agents by 6.5-month-old
infants. Cognition, 107, 705–17.

Dawkins, R. (1996). The Blind Watchmaker: Why the Evidence of Evolution
Reveals a Universe Without Design. New York: W.W. Norton.

De Freitas, J., Tobia, K., Newman, J. E., and Knobe, J. (2017). Normative
judgments and individual essence. Cognitive Science, 41, 382–402.

Demastes, S., Settlage, J., and Good, R. (1995). Students’ conceptions of natural
selection and its role in evolution: cases of replication and comparison.
Journal of Research in Science Teaching, 32, 535–50.

Evans, E. M., Spiegel, A. N., Gram, W., Frazier, B. N., Tare, M., Thompson, S.,
and Diamond, J. (2010). A conceptual guide to natural history museum

OUP CORRECTED PROOF – FINAL, 3/11/2021, SPi

  207

D
ow

nloaded from
 https://academ

ic.oup.com
/book/38938/chapter/338126701 by Stanford U

niversity user on 14 April 2024



visitors understanding of evolution. Journal of Research in Science Teaching,
47, 326–53.

Friedman, W. J. (2001). The development of an intuitive understanding of
entropy. Child Development, 72, 460–73.

Gelman, S. and Hirschfield, L. (1994). Mapping the Mind. Cambridge: Press
Syndicate, University of Cambridge.

Gergely, G., Nádasdy, Z., Csibra, G., and Bíró, S. (1995). Taking the intentional
stance at 12 months of age. Cognition, 56, 165–93.

Goldberg, R. and Thompson-Schill, S. (2009). Developmental “roots” in mature
biological knowledge. Psychological Science, 20, 480–7.

Gregory, T. R. (2009). Understanding natural selection: essential concepts and
common misconceptions. Evolution: Education and Outreach, 2, 156–75.

Hawthorne, J. and Nolan, D. (2006). What Would Teleological Causation Be?
Metaphysical Essays. Oxford: Clarendon Press.

Hecht, H. and Bertamini, M. (2000). Understanding projectile acceleration.
Journal of Experimental Psychology: Human Perception and Performance,
26, 73–6.

Hirsch, E. (2002). Against revisionary ontology. Philosophical Topics, 30,
103–27.

Jensen, M. S. and Finley, F. N. (1995). Teaching evolution using historical
arguments in a conceptual change strategy. Science Education, 79, 147–66.

Kampourakis, K. and Zogza, V. (2008). Students’ intuitive explanations of the
causes of homologies and adaptations. Science and Education, 17, 27–47.

Kamps, F. S., Julian, J. B., Battaglia, P., Landau, B., Kanwisher, N., and Dilks,
D. D. (2017). Dissociating intuitive physics from intuitive psychology: evi-
dence from Williams’ syndrome. Cognition, 168, 146–53.

Keil, F. C. and Newman, G. E. (2015). Order, order everywhere, and only an
agent to think: the cognitive compulsion to infer intentional agents.Mind and
Language, 30, 117–39.

Kelemen, D. (1999). The scope of teleological thinking in preschool children.
Cognition, 70, 241–72.

Kelemen, D. (2004). Are children “intuitive theists”? Reasoning about purpose
and design in nature. Psychological Science, 15, 295–301.

Kelemen, D. (2012). Teleological minds: how natural intuitions about agency
and purpose influence learning about evolution. In K. S. Rosengren,
S. K. Brem, E. M. Evans, and G. M. Sinatra (eds.), Evolution Challenges:
Integrating Research and Practice in Teaching and Learning About
Evolution. Oxford: Oxford University Press.

OUP CORRECTED PROOF – FINAL, 3/11/2021, SPi

208  

D
ow

nloaded from
 https://academ

ic.oup.com
/book/38938/chapter/338126701 by Stanford U

niversity user on 14 April 2024



Kelemen, D. and DiYanni, C. (2005). Intuitions about origins: purpose and
intelligent design in children’s reasoning about nature. Journal of Cognition
and Development, 6, 3–31.

Kelemen, D. and Rosset, E. (2009). The human function compunction: teleo-
logical explanation in adults. Cognition, 111, 138–43.

Kelemen, D., Rottman, J. and Seston, R. (2013). Professional physical scientists
display tenacious teleological tendencies: purpose-based reasoning as a cog-
nitive default. Journal of Experimental Psychology: General, 142, 1074–83.

Kempton, W. (1987). Two theories of home heat control. In D. Holland and
N. Quinn (eds.), Cultural Models in Language and Thought (pp. 222–42).
Cambridge: Cambridge University Press.

Kim, E. and Song, H. (2015). Six-month-olds actively predict others’ goal-
directed actions. Cognitive Development, 33, 1–13.

Korman, D. (2009). Eliminativism and the challenge from folk belief. Noûs, 43,
242–64.

Korman, D. (2015). Objects: Nothing Out of the Ordinary. Oxford: Oxford
University Press.

Korman, D. and Carmichael, C. (2017). What do the Folk think about compos-
ition and does it matter? In D. Rose (ed.), Experimental Metaphysics
(pp. 197–206). New York: Bloomsbury.

Kovacs, D. (2021). Intuitions about objects: from teleology to elimination.Mind,
130, 199–213.

Kriegel, U. (2011). Two defenses of common sense ontology. Dialectica, 65, 177–204.

Leslie, A. (1995). ToMM, ToBy, and Agency: core architecture and domain
specificity. In L. Hirschfeld and S. Gelman (eds.), Domain Specificity in
Cognition and Culture (pp. 119–48). New York: Cambridge University Press.

Leslie, A. and Keeble, S. (1987). Do six-month-old infants perceive causality?
Cognition, 25, 165–288.

Leslie, A and Thaiss, L. (1992). Domain specificity in cognitive development:
neuropsychological evidence from autism. Cognition, 43, 225–51.

Lewis, D. (1986). On the Plurality of Worlds. Oxford: Basil Blackwell.

Lewis, D. (1991). Parts of Classes. Oxford: Blackwell.

Lockhart, R. S. and Craik, F. I. (1990). Levels of processing: a retrospective
commentary on a framework for memory research. Canadian Journal of
Psychology, 44, 87–112.

Lomber, S. G., Meredith, M. A., and Kral, A. (2010). Cross-modal plasticity in
specific auditory cortices underlies visual compensations in the deaf. Nature
Neuroscience, 13, 1421–7.

OUP CORRECTED PROOF – FINAL, 3/11/2021, SPi

  209

D
ow

nloaded from
 https://academ

ic.oup.com
/book/38938/chapter/338126701 by Stanford U

niversity user on 14 April 2024



Lombrozo, T. (2010). Causal–explanatory pluralism: how intentions, functions,
and mechanisms influence causal ascriptions. Cognitive Psychology, 61,
303–32.

Lowe, E. J. (1983). On the identity of artifacts. The Journal of Philosophy, 80,
220–32.

Lowe, E. J. (1995). Coinciding objects: in defense of the ‘standard account’.
Analysis, 55, 171–8.

Luo, Y. and Baillargeon, R. (2005). Can a self-propelled box have a goal?
Psychological reasoning in 5-month-old infants. Psychological Science, 16,
601–8.

Luo, Y. and Baillargeon, R. (2007). Do 12.5-month-old infants consider what
objects others can see when interpreting their actions? Cognition, 105,
489–512.

Lyman, W. D. (1904).Myths and Superstitions of the Oregon Indians. Worcester,
MA: American Antiquarian Society.

Ma, L. and Xu, F. (2013). Preverbal infants infer intentional agents from the
perception of regularity. Developmental Psychology, 49, 1330–7.

McAfee, E. A. and Proffitt, D. R. (1991). Understanding the surface orientation
of liquids. Cognitive Psychology, 23, 669–90.

McCloskey, M., Caramazza, A., and Green, B. (1980). Curvilinear motion in the
absence of external forces: naive beliefs about the motion of objects. Science,
210, 1139–41.

McCloskey, M. and Kohl, D. (1983). Naive physics: the curvilinear impetus
principle and its role in interactions with moving objects. Journal of
Experimental Psychology: Learning, Memory, and Cognition, 9, 146–56.

McCloskey, M., Washburn, A., and Felch, L. (1983). Intuitive physics: the
straight-down belief and its origin. Journal of Experimental Psychology:
Learning, Memory, and Cognition, 9, 636–49.

Maloney, D. P., O’Kuma, T. L., Hieggelke, C. J., and Van Heuvelen, A. (2001).
Surveying students’ conceptual knowledge of electricity and magnetism.
American Journal of Physics, 69, S12–S23.

Markosian, N. (2014). A spatial approach to mereology. In S. Kleinschmidt (ed.),
Mereology and Location (pp. 1–23). Oxford: Oxford University Press.

Mayr, E. (1998). The multiple meanings of teleological. History and Philosophy
of the Life Sciences, 20, 35–40.

Meng, Y., Griffiths, T., and Xu, F. (2017). Inferring intentional agents from
violation of randomness. Proceedings of the 39th Annual Conference of the
Cognitive Science Society.

OUP CORRECTED PROOF – FINAL, 3/11/2021, SPi

210  

D
ow

nloaded from
 https://academ

ic.oup.com
/book/38938/chapter/338126701 by Stanford U

niversity user on 14 April 2024



Moore, R., Mitchell, G., Bally, R., Inglis, M., Day, J., and Jacobs, D. (2002).
Undergraduates understanding of evolution: ascription of agency as a prob-
lem for student learning. Journal of Biological Education, 36, 65–71.

Newman, G. E., Keil, F. C., Kuhlmeier, V. A., and Wynn, K. (2010). Early
understandings of the link between agents and order. Proceedings of the
National Academy of Sciences of the United States of America, 107, 17140–5.

Newman, G. E. and Knobe, J. (2019). The essence of essence.Mind & Language,
34, 585–605.

Nichols, S. (2014). Process debunking and ethics. Ethics, 124, 727–49.

Onishi, K. H. and Baillargeon, R. (2005). Do 15-month-old infants understand
false beliefs? Science, 308, 255–8.

Paul, L. A. (2012). Metaphysics as modeling: the handmaiden’s tale.
Philosophical Studies, 160, 1–29

Piaget, J. (1932). The Moral Judgment of the Child. New York: Free Press.

Piaget, J. (2017). The Child’s Conception of Physical Causality. Routledge.

Premack, D. (1990). The infant’s theory of self-propelled objects. Cognition, 36,
1–16.

Proffitt, D. R., Kaiser, M. K., and Whelan, S. M. (1990). Understanding wheel
dynamics. Cognitive Psychology, 22, 342–73.

Richards, D.D. and Siegler, R.S. (1986). Children’s understanding of the attri-
butes of life. Journal of Experimental Child Psychology, 42, 1–22.

Rose, D. (2015a). Belief is prior to knowledge. Episteme, 12, 385–99.

Rose, D. (2015b). Persistence through function preservation. Synthese, 192,
97–146.

Rose, D. (2017). Folk intuitions of actual causation: a two-pronged debunking
explanation. Philosophical Studies, 174, 1323–61.

Rose, D. (2019). Cognitive science for the revisionary metaphysician. In
A. Goldman and B. McLaughlin (eds.), Metaphysics and Cognitive Science
(ch. 14). Oxford: Oxford University Press.

Rose, D., Machery, E., Stich, S. et al. (2020). The Ship of Theseus puzzle. In
T. Lombrozo, J. Knobe, and S. Nicols (eds.), Oxford Studies in Experimental
Philosophy, Vol. 3 (pp. 158–74). Oxford: Oxford University Press.

Rose, D. and Nichols, S. (2019). Teleological essentialism. Cognitive Science, 43,
e12725.

Rose, D. and Nichols, S. (2020). Teleological essentialism: generalized. Cognitive
Science, 44, e12818.

OUP CORRECTED PROOF – FINAL, 3/11/2021, SPi

  211

D
ow

nloaded from
 https://academ

ic.oup.com
/book/38938/chapter/338126701 by Stanford U

niversity user on 14 April 2024



Rose, D. and Schaffer, J. (2017a). Folk mereology is teleological. Noûs, 51,
238–70.

Rose, D. and Schaffer, J. (2017b). Folk mereology is teleological: expanded
version. In D. Rose (ed.), Experimental Metaphysics (pp. 135–86). New
York: Bloomsbury.

Rose, D., Schaffer, J., and Tobia, K. (2017). Teleology and rocks, clouds and
proteins. Unpublished data.

Rose, D., Schaffer, J., and Tobia, K. (2020). Folk teleology drives persistence
judgments. Synthese, 197, 5491–509.

Rosset, E. (2008). It’s no accident: our bias for intentional explanations.
Cognition, 108, 771–80.

Schaffer, J. (2016). Cognitive science and metaphysics: partners in debunking. In
B. McLaughlin (ed.), Goldman and his Critics (pp. 337–68). Oxford: Blackwell.

Shiffrin, R. M. and Atkinson, R. C. (1969). Storage and retrieval processes in
long-term memory. Psychological Review, 76, 179–93.

Shtulman, A. (2017). Scienceblind: Why Our Intuitive Theories About the World
Are So Often Wrong. London: Hachette UK.

Shtulman, A. and Lombrozo, T. (2016). Bundles of contradiction: a coexistence
view of conceptual change. In D. Barner and A. S. Baron (eds.), Core
Knowledge and Conceptual Change (pp. 53–71). Oxford: Oxford University
Press.

Shtulman, A. and Valcarcel, J. (2012). Scientific knowledge suppresses but does
not supplant earlier intuitions. Cognition, 124, 209–15.

Shanon, B. (1976). Aristotelianism, Newtonianism and the physics of the lay-
man. Perception, 5, 241–3.

Shatz, M., Wellman, H. M., and Silber, S. (1983). The acquisition of mental
verbs: a systematic investigation of the first reference to mental state.
Cognition, 14, 301–21.

Sider, T. (2008). Temporal parts. In T. Sider, J. Hawthorne, and
D. W. Zimmerman (eds.), Contemporary Debates in Metaphysics
(pp. 241–62). Blackwell.

Sider, T. (2013). Against parthood. In K. Bennett and D. W. Zimmerman (eds.),
Oxford Studies in Metaphysics, volume 8 (pp. 237–93). Oxford University
Press.

Smith, M. C. (1978). Cognizing the behavior stream: the recognition of inten-
tional action. Child Development, 49, 736–43.

Spelke, E. S., Phillips, A., and Woodward, A. L. (1995). Infants’ knowledge of
object motion and human action. In D. Sperber, D. Premack, and

OUP CORRECTED PROOF – FINAL, 3/11/2021, SPi

212  

D
ow

nloaded from
 https://academ

ic.oup.com
/book/38938/chapter/338126701 by Stanford U

niversity user on 14 April 2024



A. J. Premack (eds.), Causal Cognition: A Multidisciplinary Debate
(pp. 44–78). Oxford: Clarendon Press.

Spelke, E. S. (2000). Core knowledge. American Psychologist, 55, 1233–43.

Sperber, D., Premack, D., and Premack A. J. (eds.) (1995). Causal Cognition:
A Multidisciplinary Debate. Oxford: Clarendon Press.

Stich, S. (2013). Do different groups have different epistemic intuitions? A reply
to Jennifer Nagel. Philosophy and Phenomenological Research, 87, 151–78.

Surian, L., Caldi, S., and Sperber, D. (2007). Attribution of beliefs by 13-month-
old infants. Psychological Science, 18, 580–6.

Tardif, T. and Wellman, H. (2000). Acquisition of mental state language in
Mandarin- and Cantonese-speaking children. Developmental Psychology, 36,
25–43.

Thomasson, A. (2007). Ordinary Objects. Oxford University Press.

Thomson, J. (1983). Parthood and identity across time. Journal of Philosophy, 80,
201–20.

Tobia, K. (2015). Personal identity and the Phineas Gage effect. Analysis, 75,
396–405.

Van Cleve, J. (1986). Mereological essentialism, mereological conjunctivism, and
identity through time. Midwest Studies in Philosophy, 11, 141–56.

Van Cleve, J. (2007). The moon and sixpence: a defense of mereological univer-
salism. In: T. Sider, J. Hawthorne, and D. W. Zimmerman (eds.),
Contemporary Debates in Metaphysics. Oxford: Blackwell.

Van Inwagen, P. (1990). Material Beings. Ithaca, NY: Cornell University Press.

Wellman, H., Fang, F., and Peterson, C. C. (2011). Sequential progressions in a
theory of mind scale: longitudinal perspectives. Child Development, 82,
780–92.

Wellman, H. and Inagaki, K. (1997). The Emergence of Core Domains of
Thought: Children’s Reasoning About Physical, Psychological, and Biological
Phenomena. San Francisco, CA: Jossey-Bass.

Wellman, H. and Liu, D. (2004). Scaling of theory of mind tasks. Child
Development, 75, 523–41.

Wiggins, D. (1980). Sameness and Substance. Cambridge: Cambridge University
Press.

Zaitchik, D. (1990). When representations conflict with reality: the preschooler’s
problem with false beliefs and ‘false’ photographs. Cognition, 35, 41–68.

OUP CORRECTED PROOF – FINAL, 3/11/2021, SPi

  213

D
ow

nloaded from
 https://academ

ic.oup.com
/book/38938/chapter/338126701 by Stanford U

niversity user on 14 April 2024


