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Abstract

Teleological essentialism proposes that people treat purposes as part of a
kind’s essence. This contrasts with standard psychological essentialism,
where essences are hidden causes that are discovered through science (e.g.,
DNA). Recent critiques of teleological essentialism argue that manipulating a
thing’s purpose affects people’s categorization judgments only indirectly via
diagnostic inferences about the underlying hidden causes. Here, we demon-
strate that the effect of teleology on categorization cannot be explained by
such diagnostic reasoning alone. In Experiment 1, a bee transformed to look
like a spider—retaining bee DNA but acquiring a spider’s purpose—is more
likely to be categorized as a spider. In Experiment 2, when DNA is explicitly
framed as the common cause of both a superficial feature and a purposeful
feature, altering the purpose affects categorization judgments more than al-
tering a superficial feature, even when the DNA is held fixed. Together,
our findings support teleological essentialism and show that purpose plays a
special role in categorization, one that cannot be explained merely in terms
of diagnostic inference.

Keywords: teleology; psychological essentialism; categorization; diagnostic
reasoning; causal interventions
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Introduction

How do we determine whether something is a bee? Here is one answer: if it looks
like a bee, then it’s a bee. But suppose that some scientists perform an operation on a bee.
They remove its wings and antennae, lengthen its legs and add a new pair of legs. After
the procedure, it looks like a spider. What is it after the procedure? Is it still a bee or is it
now a spider? If what it looked like was all that mattered, it would now be a spider. Yet
people judge that it’s still a bee (Keil, 1989).

People sometimes categorize things by their essence (e.g., Medin & Ortony, 1989)—
a thing’s true nature which cannot be directly observed yet gives it its identity (Gelman,
2003). So when a bee is made to look like a spider, people can go beyond what it looks like
and judge that it still has what makes it a bee—its essence. But what do people treat as
the essence?

According to standard psychological essentialism, people represent essences as hid-
den underlying properties whose specific nature may be unknown but is assumed to be dis-
coverable by science. For instance, people might elaborate the placeholder for the essence
of a bee in terms of its DNA(see, e.g., Gelman, 2003; Keil, 1989). According to teleological
essentialism, people represent essences in terms of purposes and so what something is for is
treated as its essence. The essence of a bee is its purpose—making honey and pollinating
flowers (see, e.g., Rose & Nichols, 2019).

Standard psychological essentialism and teleological essentialism diverge on a num-
ber of issues. Here we focus on one: the way in which manipulations of a thing’s purpose
affect categorization. According to standard psychological essentialism, essences are be-
lieved to cause category features. So if changing what something is for affects categorization
judgments, then it must do so because people are reasoning diagnostically from a change
in what something is for to a change in underlying causes. And it is those changes in the
underlying causes that determine people’s categorization judgments (Neufeld, 2021). In
contrast, teleological essentialism maintains that manipulating a thing’s purpose directly
influences how it’s categorized, even when a diagnostic inference is not licensed.

We begin by setting out standard psychological and teleological essentialism before
turning to the “diagnosticity objection” against teleological essentialism. We then present
evidence that the role of teleology in categorization can’t be explained by diagnostic infer-
ence alone.

Psychological essentialism

Psychological essentialism—the view that humans represent some categories as hav-
ing a true nature which is assumed to be shared among category members and responsible
for similarities among category members—is highly influential (e.g., Gelman, 2003; Gelman
& Wellman, 1991; Keil, 1989; Machery et al., 2023; Martin & Heiphetz, 2021; Medin &
Ortony, 1989; Rhodes, Leslie, & Tworek, 2012). Psychological essentialism does not, on its
own, make theoretical commitments on a range of issues. For example, it doesn’t make a
commitment on questions concerning the content of essences—are essences associated with
scientific information or some other kind of information? Nor does it make a commitment
on the structure of concepts—do essentialist concepts represent essences and observable
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features in terms of causal models or some other kind of structure?! Finally, it does not
make a commitment on what kinds are believed to have essences—are artifacts (e.g., clocks),
biological kinds (e.g., bees), and non-living natural kinds (e.g., water) all treated as having
essences? There are many possible versions of psychological essentialism, depending on how
one answers these questions. However, one version has dominated the literature: standard
psychological essentialism.

Standard psychological essentialism

Standard psychological essentialism has at least two central commitments. One is
causal essentialism. The other is scientific essentialism.

Causal essentialism concerns conceptual structure. Essences are represented as un-
derlying common causes that generate observable features of category members (Gelman,
2003; Medin & Ortony, 1989; Neufeld, 2022; Rehder, 2007, 2017). So, for instance, if we
treat bees as having an essence, then that essence is viewed as generating the typical features
of bees, such as stripes, wings, and stingers.

Scientific essentialism maintains that science uncovers the properties that make
things what they are (e.g., Kripke, 1980; Putnam, 1975). While laypeople often don’t know
what these features are, they treat causal essences as placeholders that will eventually be
filled out by scientific knowledge (Gelman, 2003; Keil, 1989). For instance, people might
elaborate the placeholder for the essence of a bee with scientific information, thinking that
its essence is its DNA (see, e.g., Gelman, 2003, pp. 138-139 and Neufeld, 2021, p. 5).

These two parts of standard psychological essentialism—causal essentialism and
scientific essentialism—fit nicely together. For biological kinds at least, the scientific essence
does cause the observable features. For instance, bee DNA causes bees to have stripes,
wings, and stingers. Yet, while standard psychological essentialism has been the dominant
view of essentialism for well over thirty years, recent work suggests that people sometimes
fill in the placeholder of an essence with teleological information.

Teleological essentialism

Teleological essentialism is the view that people represent essences, at least in part,
in terms of what they believe something is for (Rose & Nichols, 2019, 2020). In other words,
what something is for—its purpose—is treated as its essence. On this view, placeholders are
elaborated in terms of teleological information. With respect to bees, for instance, people
tend to think that their purpose is making honey and pollinating flowers (Rose & Nichols,
2019). So if a bee is changed so that it no longer makes honey and pollinates flowers, but
only spins webs to catch and kill insects, people think it no longer has the essence of bees
but instead has the essence of spiders. Consequently, people are more likely to categorize
it as a spider (Rose & Nichols, 2019).

Research has shown that across classic tests of essentialist thinking—from radical
transformation, to switched-at-birth and offspring tasks—what something is for plays a role
in determining what it is (see also, e.g., Rose, 2015; Rose & Nichols, 2020; Rose, Schaffer,

'"We follow Neufeld (2021) in using “essentialist concepts” to refer to concepts that encode beliefs that
some categories have essences. In doing so, we assume that not all concepts, for example “blue things”,
encode beliefs about essences.
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& Tobia, 2020). For instance, if a bee has its insides completely replaced with the insides
of a spider and now has the purpose of spiders, it is categorized as a spider. But if it has
spider insides and the purpose of a bee, it is categorized as a bee (Rose, Jaramillo, Nichols,
& Horne, 2022; Rose & Nichols, 2019). Moreover, if baby bees are placed in a cage full of
spiders, and end up spinning webs when they mature, people judge that they are spiders
(Rose & Nichols, 2019). And if a bee is transformed to look like a spider but preserves
the purpose of a bee, adults predict that its offspring will be bees (Rose & Nichols, 2019).
Together, these findings suggest that placeholders for essences are sometimes elaborated
in terms of purposes. However, one key objection to the findings that support teleological
essentialism is that they can be explained by familiar principles of diagnostic reasoning (Joo
& Yousif, 2022; Neufeld, 2021).

The diagnosticity objection

The “diagnosticity objection” to the role of purposes in category membership judg-
ments suggests that essence placeholders are not elaborated with teleology. Diagnostic
reasoning involves making inferences from observed effects to their unobserved causes. If,
as standard psychological essentialism proposes, some concepts are structured around beliefs
about causal essences, then the influence of teleology on categorization can be explained
in a way that remains compatible with scientific essentialism. On this view, a scientific
essence is understood as the causal source of a category’s observable properties. Observing
those properties therefore licenses inferences about their hidden cause—namely, the essence
itself. Consequently, if a bee is altered to resemble a spider but continues to make honey
and pollinate flowers, participants may infer that, because it retains the purpose of bees,
it must also retain whatever underlies that purpose: the relevant scientific essence, in this
case, bee DNA.

If the diagnosticity objection were correct, it would imply that teleological informa-
tion plays little or no role in how people represent essences. However, as Toorman (2023)
argues, it is not clear that the diagnosticity objection succeeds. Classic transformation stud-
ies already involve properties that could, in principle, be treated as diagnostic evidence for
changes in underlying essences. In Keil’s original studies, for example, a raccoon is altered
to look like a skunk. Younger children tend to judge that it has become a skunk, whereas
older children tend to judge that it remains a raccoon (Keil, 1989). Standard psychological
essentialism does not usually explain this developmental shift by appealing to diagnostic
reasoning. That is, younger children are not typically said to infer from the animal’s new
appearance that its underlying scientific essence has changed, nor are older children said
to stop treating appearance as evidence that an essence has changed. Rather, the transfor-
mation paradigm is taken to reveal which properties children and adults treat as relevant
to category membership. The same point applies to cases involving teleology. If an organ-
ism’s purpose is changed and participants judge that its category membership changes, that
response need not show that they are merely using purposes as evidence that an underly-
ing scientific essence has changed. It may instead show that they regard purpose itself as
partly constitutive of what the thing is. Thus, unless there is some independent reason to
treat transformation to a thing’s purpose differently from perceptual transformations, the
diagnosticity objection risks being ad hoc.

Showing that the diagnosticity objection risks being ad hoc, however, does not



TELEOLOGY BEYOND DIAGNOSTICITY 5

Observation vs. Intervention

Seeing Doing

Disease Disease

QO 2%

p(D|S) > p(D) p(Dldo(S)) = p(D)

Figure 1

Diagnostic reasoning in situations involving observation and intervention. Diagnostic in-
ference is licensed when an effect is observed. If a disease D (e.g., a cold) is present and
causes some symptom S (e.g., fever), then the probability that a disease is present condi-
tional on observing the symptom is greater than the probability of the disease without the
symptom. But when the symptom is intervened on (e.g., one heats or cools one’s forehead),
it no longer provides evidence that the disease is present, as the intervention breaks the
usual link between cause and effect.

establish that participants are not in fact reasoning diagnostically. We therefore test the
diagnosticity objection empirically by capitalizing on a general principle of causal inference:
whereas an observed effect provides evidence about its usual cause, a produced effect by
an external intervention does not. If purpose continues to affect categorization when it is
changed by an intervention while its usual underlying cause is held fixed, then diagnostic
reasoning alone cannot explain the effect.

Diagnosticity and interventions

Our goal is to experimentally address the diagnosticity objection by presenting evi-
dence that diagnostic reasoning alone cannot explain the influence of teleological considera-
tions on categorization judgments. To do so, our strategy is to make use of causal interven-
tions, since they undercut diagnostic inference, and explore whether teleology nonetheless
affects categorization.

When reasoning about causes, different inferences are licensed depending on whether
a variable was observed or intervened on (see Figure 1). For example, if a symptom is
observed then it supports a diagnostic inference about its cause. If someone has a fever, for
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instance, this licenses the inference to an underlying cause, in this case, that they have a
cold.

Diagnostic reasoning relies on observations. Here, changes in effects imply changes
in underlying causes. If a patient went from not having a fever to having a fever, then that
would imply that the underlying cause has changed. If the patient had a cold, for instance,
and this was what was causing their fever, then not having a fever would imply that they
no longer had a cold.

However, diagnostic reasoning is undercut in cases of intervention. That is, diagnos-
tic inference from observed effects to causes is not licensed when these effects were brought
about through an external causal intervention (e.g., Sloman, 2005; Sloman & Lagnado, 2015;
Waldmann & Hagmayer, 2005). If, for instance, someone heated their forehead, then we
shouldn’t infer that they have a cold. Interventions on a variable in a causal network break
the incoming connections from its usual causes: the presence (or absence) of the symp-
tom now doesn’t provide any information anymore about how likely it is that the cause is
present.

Interventions on effects break the links from their usual causes. As such, they
undercut diagnostic inference. Transformation tasks involve interventions, and these tasks
provide some of the best evidence of essentialist thinking. So, if differences in teleology affect
categorization in transformation tasks even when it is clear that the purpose is brought
about through an external intervention that leaves the usual causes intact, then this effect
cannot be explained by diagnostic reasoning. We would then have evidence that in a central
test of essentialist thinking, teleology matters in its own right.

We conducted two pre-registered experiments that use transformation tasks involv-
ing interventions to determine whether the effect of teleology on categorization judgments is
explained by diagnostic reasoning alone (see Figure 2 for an overview). All analyses, data,
materials, and links to pre-registrations are available here:

https://anonymous.4open.science/r/teleology_beyond_diagnosticity
_anonymous-1302.

Experiment 1: Spiders with bee DNA

Experiment 1 addresses the diagnosticity objection by revisiting the central experi-
ment that the objection was raised against. In this experiment, a bee is transformed to look
like a spider and either makes honey or spins webs (Rose & Nichols, 2019). We use this
experiment here but introduce one crucial addition: we add that when changing the bee to
look like a spider, its DNA is held fixed, such that after the change, the creature still has
bee DNA. If participants categorize a creature with the purpose of a spider and bee DNA
as a spider, this couldn’t be explained by diagnostic reasoning.

Methods
Participants

We recruited 100 participants (age: M = 36, SD = 14; gender: 48 female, 50 male,
2 non-binary; race: 1 American Indian/Alaskan Native, 18 Asian, 8 Black, 67 White, 6 no
response/other) through Prolific. Participants received compensation at a rate of $12 an
hour.


https://anonymous.4open.science/r/teleology_beyond_diagnosticity_anonymous-1302
https://anonymous.4open.science/r/teleology_beyond_diagnosticity_anonymous-1302
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Overview of experiments. In Experiment 1, the pre-transformation animal is intervened
on so that it (A) changes only its features (F) or (B) its features and purpose (P). The
pre-transformation animal never has its DNA (D) changed. In Experiment 2, the pre-
transformation animal is intervened on so that it either (A) changes only its features (F),
(B) changes only its purpose (P), or (C) changes its DNA (D), which in turn changes both
its features (F) and purpose (P).

Materials

Participants were told that some scientists make a bee look like a spider. In doing
0, they do not alter the DNA of the original bee. The materials are shown in Figure 3.

Design and procedure

The experiment was programmed in jsPsych (de Leeuw, Gilbert, & Luchterhandt,
2023). Participants were randomly assigned to one of two between-subjects conditions:
Bee Purpose Changed or Bee Purpose Preserved. In both conditions, participants read a
vignette in which a bee was transformed to look like a spider. The conditions differed only
in what happened to the animal’s purpose after the transformation. In the Bee Purpose
Changed condition, the transformed animal came to have a spider purpose, namely spinning
webs. In the Bee Purpose Preserved condition, the transformed animal retained the original
bee purpose, namely making honey.

Participants then answered two comprehension questions on a separate page.? After

2The two comprehension questions were, “Suzy and Andy performed a special operation on a bee.,
and “The thing after the special operation only spins webs to catch insects and eat them.”. Participants
responded “yes” or “no”. After responding to both comprehension questions, they proceeded to the test
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To what extent do you think that the thing after the special
operation is a bee or spider?

After running some tests, they found that the 5 ) 5 5 ) 5 3
thing’s DNA hadn't been altered after the itis definitely a © itisdefinitelya
special operation. S bee k spider )
Figure 3

Ezxperiment 1 overview. (A) Participants were told that some scientists make a bee look
like a spider without altering its DNA. (B) They then learned that after the procedure the
original bee’s purpose was changed to that of a spider (“Bee Purpose Changed”) or that
it had the purpose of bees (“Bee Purpose Preserved”). (C) Participants were then asked
whether its DNA was changed, whether it retained the purpose of bees, and whether it was
a bee or spider.

these comprehension checks, participants completed the key categorization measure, indi-
cating whether the transformed animal was a bee or a spider. They then answered two
follow-up questions assessing whether the animal’s DNA had changed and whether it re-
tained the purpose of bees; the order of these two follow-up questions was randomized. All
responses were made on 7-point scales (see Figure 3).

Results

Our pre-registered hypothesis was that changes in the creature’s purpose would
affect categorization judgments even when it is stipulated that the creature’s DNA has not
been changed. We first dummy coded our condition variable so that 0 = purpose preserved
and 1 = purpose changed. We then fit a Bayesian mixed effects model with purpose as a
predictor of category judgments, using the default priors from brms (Buerkner, 2017). In
reporting our results throughout, we will refer to a statistical result of interest as “credible”
when the 95% credible interval excludes 0.

The results are shown in Figure 4. As predicted, we found a credible effect of purpose
on participants’ judgments. The posterior estimate for purpose was positive, indicating that

trial.
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in the purpose changed condition, participants were inclined to think the thing changed
categories (i.e., the original bee is now a spider), and the 95% credible interval excluded 0,
M =2.25, 95% credible interval = [1.52,2.98].

Does it have different DNA Does it retain Is this a bee Intervention
after the operation? the purpose of bees? or spider? Target
100% A - ~ ~N
75% A
50% -
2 %7 @
£ N L J
<
2 100%
S ' o \
a AN
75%
50% -
(v
0% T T ¥ y ¥ == T T T T ¥ T T T T T T T ¥ ¥ K ~/
1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7
Same Different Retains Lost Bee Spider
DNA DNA Purpose Purpose
Bee Purpose Changed (N = 43)
Bee Purpose Preserved (N = 57)
.
Figure 4

Response distributions for the DNA, purpose, and categorization questions based on whether
the original bee preserved or changed its purpose after the procedure, along with the causal
model—with D (DNA), P (Purpose), and F' (Feature)—and interventions on variables for
each condition. Error bars are 95% bootstrapped confidence intervals. Vertical lines are
means with 95% bootstrapped confidence intervals as ribbons.

Our manipulations were also effective. To test this, we fit two additional mod-
els, one with condition as a predictor of DNA and one with condition as a predictor
of purpose. The 95% credible interval of the posterior for DNA did not exclude 0,
M = .57, 95% credible interval = [—0.12,1.24], indicating that in both cases, people were
similarly inclined to judge that the creature had bee DNA. The 95% credible interval of the
posterior for purpose excluded 0, M = 3.13, 95% credible interval = [2.37,3.89], indicating
that people were more inclined to think that the creature had the bee purpose when it still
made honey and pollinated flowers after the procedure.

Discussion

We found that a bee that was changed to have the purpose of a spider—spinning
webs—but still had bee DNA was categorized as a spider. Because DNA was explicitly
held fixed, this effect cannot be explained by participants inferring from the change in
purpose that the creature’s DNA had changed. Nonetheless, the change in purpose affected
categorization judgments.

However, participants could still have inferred that something else internal to the
animal had changed. Even so, this doesn’t support the diagnosticity objection as usually for-
mulated. The objection is not merely that participants think some internal change occurred;
it is that teleological information affects categorization only because it provides evidence
for an underlying scientific essence, such as DNA. Still, the broader possibility remains that
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participants interpreted the purpose change as evidence for some other unmeasured internal
change.

Experiment 2 was designed to address this possibility. There, we made the relevant
causal structure explicit, represented DNA as the common cause of both a creature’s purpose
and a non-functional feature, and tested whether interventions on purpose continued to have
a privileged effect on categorization when DNA was held fixed.

Experiment 2: Interventions in an explicit common-cause structure

Experiment 2 explicitly represents a common-cause structure with DNA as the root
cause and two effects of that cause. One effect involves a creature’s purpose (e.g., making
honey) while the other involves a superficial feature (e.g., having red spots). Having ex-
plicitly represented the causal structure, we will then explicitly represent interventions on
variables in the model. If explicitly representing that the purpose and feature occupy the
same position in a causal model—both are effects of a common cause—and have exactly
the same number of inputs and outputs, we find that interventions on the purpose play a
greater role in categorization than interventions on the feature, then that would continue
to suggest that the effect of teleology on categorization can’t be explained by diagnostic
reasoning.

Methods
Participants

We recruited 60 participants (age: M = 24, SD = 4.9; race: 1 Asian, 5 Black,
51 White, 3 no response/other) through Prolific. Gender was not collected. Participants
received compensation at a rate of $11 an hour.

Materials

The materials involved two novel creatures, a Xan and a Zerp (see Figure 5). For
both Xans and Zerps, their DNA caused their purpose and feature. Xans were described
as having red spots, the purpose of making honey, and as having XYZ DNA; Zerps were
described as having blue spots, the purpose of spinning webs, and as having ABC DNA.

Procedure

The experiment was programmed using jsPsych (de Leeuw, 2015). Participants were
first separately introduced to Xans and Zerps and told—as well as shown—that they have
particular causal structures (see Figure 5).

After learning about the two creatures, participants were told that two talented
and skilled scientists, Suzy and Andy, would be performing operations on the creatures.
They were then given five comprehension questions to make sure they understood the
differences between Xans and Zerps. If they missed one of the comprehension questions,
they would return to the beginning of the experiment, read about Xans and Zerps again,
and then complete the comprehension questions again. When all comprehension questions
were answered correctly, participants then proceeded to the testing phase. Here they were
given three test trials, in random order, that varied in what was intervened on.
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In one trial, the purpose was intervened on; in another trial, the spots were inter-
vened on. Lastly, we included, as a control, a trial where the DNA was intervened on which
led to both its purpose and features being changed (see Figure 5).

A

Xans have red spots. Their Zerps have blue spots. Their

Xan
purpose is to make honey. purpose is to spin webs.
And they have XYZ DNA. Cg-)p And they have ABC DNA.

Xans have the causal structure Zerps have the causal
shown here: structure shown here:

XYZ DNA causes Xans to have e ABC DNA causes Zerps to have
red spots and make honey. blue spots and spin webs.
[ﬁ Pre-transformation Post-transformation
B
,_J Xan

(&) @@@
() ©

(o] - ) . ~N
Do you think the creature after the special operation is a Xan or Zerp?
I :
Definitely a Xan k Definitely a Zerp
Figure 5

Experiment 2 overview. (A) Participants are introduced to Xans and Zerps. Xans are
depicted and described as having XYZ DNA that causes them to have red spots and make
honey. Zerps are depicted and described as having ABC DNA that causes them to have blue
spots and spin webs. (B) They then proceed to test trials where interventions are made.
Here the pre-transformation animal is a Xan. Participants see interventions on (1) its
spots, (2) its purpose, and (3) its DNA. (C) In each trial, they indicate whether the post-
transformation animal is a Xan or Zerp.

On each trial participants were asked whether the creature was a Xan or Zerp. All
ratings were made on a slider that ranged from 0 to 100 (the numbers were not displayed)
with anchors on each end that were either “definitely a Xan” or “definitely a Zerp”.

Design

The order of the three trials was randomized. We also counterbalanced whether
a Xan or a Zerp underwent transformation. When Zerps were transformed, participants
were told that Suzy and Andy would be performing special operations on Zerps and the
rating scale was anchored to the left with “definitely a Zerp”. When Xans were transformed,
participants were told that Suzy and Andy would be performing special operations on Xans
and the rating scale was anchored to the left with “definitely a Xan”. The slider handle
only appeared when participants clicked on the scale.
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Figure 6

Response distributions for trials where only spots were changed, only the purpose was
changed, or everything was changed. Error bars show 95% bootstrapped confidence inter-
vals. The green vertical lines are means, and the ribbons show 95% bootstrapped confidence
intervals.

Results

Our pre-registered hypothesis was that interventions on the creature’s purpose would
have a greater effect on categorization than interventions on the creature’s features, even
though it is made explicit that the DNA is held fixed. We also predicted that since our con-
trol condition involved intervening on the DNA and this led to changes in both the purpose
and features—a total transformation—this would have the greatest effect on categorization
judgments.

We fit a Bayesian regression model with intervention as a predictor of categorization
judgments. We then tested, using emmeans, whether 95% of the posterior distribution of
the difference between purpose and spots was greater than 0 (see Figure 6). We found
that it was M = 18.2, 95% credible interval = [10.4,26.9]. This indicates that interven-
tions on purpose had a greater effect on categorization judgments than intervention on
spots. We also found that 95% of the posterior distribution of the difference between
DNA and spots, M = 64.3, 95% credible interval = [56.5,73.1], and DNA and purpose,
M = 46.0, 95% credible interval = [37.2,53.7], were greater than 0. As expected, when a
creature is completely changed, this has a greater effect on categorization.
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Discussion

When explicitly representing a common-cause structure in which DNA jointly de-
termined a creature’s purpose and its spots (a superficial feature), interventions altering the
creature’s purpose exerted a greater influence on categorization than interventions altering
its spots. This pattern is difficult to reconcile with a diagnostic reasoning account. Because
both purpose and spots were represented as effects of the same underlying cause and oc-
cupied equivalent positions within the causal structure, differences in diagnostic inference
cannot explain why purpose changes mattered more.

However, perhaps participants assumed that DNA was more strongly connected to
purpose than to spots. If so, a change in purpose would provide stronger evidence for a
change in DNA than a change in spots would (e.g. because there are other factors than DNA
that can affect the spots but not the purpose). But purpose and spots were both represented
as effects of DNA, and the relevant changes were explicitly described as interventions. Since
interventions on effects undercut diagnostic inference to their usual causes, an externally
induced change in purpose should not provide evidence that DNA changed simply because
DNA normally causes purpose.

As expected, our control condition showed that altering the common cause pro-
duced the largest shift in categorization. In the model, changing the cause changes its
downstream effects. Thus, interventions on DNA altered every variable in the structure,
whereas interventions on purpose or spots altered only a single property.

The results of Experiment 1 showed that when DNA was explicitly held fixed, chang-
ing a creature’s purpose influenced categorization judgments. Experiment 2 extends this
finding by demonstrating that the privileged influence of purpose persists even when purpose
and features are represented as effects of a shared underlying cause. Together, these find-
ings indicate that teleological effects on categorization cannot be explained by participants
inferring changes in DNA from changes in purpose.

General Discussion

A central challenge for teleological essentialism is to show that the influence of pur-
pose on categorization is not merely diagnostic. Prior work suggests that people sometimes
categorize things by what they are for. But this pattern admits an alternative explanation:
perhaps people use purpose only as evidence for an underlying scientific essence, such as
DNA. On this diagnosticity objection, when a creature’s purpose changes, people infer that
its underlying essence has changed, and it is this inferred change in essence—not purpose
itself—that drives categorization.

We tested this objection by asking whether purpose still affects categorization when
the relevant diagnostic inference is blocked. Across two experiments, it did. In Experi-
ment 1, participants categorized a transformed bee as a spider when it acquired the purpose
of spiders, even though its DNA was explicitly held fixed. In Experiment 2, we made the
causal structure explicit: DNA caused both a creature’s purpose and a non-functional fea-
ture. Even then, intervening on the creature’s purpose had a greater effect on categorization
than intervening on the feature, despite both being effects of the same underlying cause.
Together, these findings suggest that purpose affects categorization in a way that cannot
be explained by diagnostic reasoning alone.
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Our experimental strategy turned on the fact that interventions on effects block
the relevant diagnostic inference to their usual causes. If a creature is merely observed to
spin webs, that may provide evidence that it has the underlying essence of spiders. But if
the creature is made to spin webs by an external intervention, and its DNA is explicitly
held fixed, then spinning webs no longer provides evidence that its DNA has changed.
This is the crucial point for the diagnosticity objection: when a purpose is changed by
intervention while its usual underlying cause is held fixed, a continued effect of purpose on
categorization cannot be explained by an inference from purpose to underlying scientific
essence (e.g., Sloman, 2005; Sloman & Lagnado, 2015; Waldmann & Hagmayer, 2005).

Experiment 1 used this strategy to revisit the central kind of case that motivated
the diagnosticity objection. Participants learned that scientists transformed a bee so that
it looked like a spider, while explicitly leaving its DNA unchanged. When the transformed
creature retained the purpose of bees, participants tended to categorize it as a bee. But when
it acquired the purpose of spiders, participants tended to categorize it as a spider. Because
the creature’s DNA was stipulated to remain bee DNA, this effect cannot be explained by
participants inferring a change in DNA from a change in purpose. Nonetheless, changing
the creature’s purpose affected categorization.

Experiment 2 extended this result by making the causal structure explicit. Par-
ticipants learned about novel creatures whose DNA caused both a purpose and a physical
feature. This allowed us to compare interventions on two effects of the same underlying
cause. If purpose influenced categorization only because it was diagnostic of DNA, then an
intervention on purpose should not have a privileged effect once participants were shown
that the purpose and feature occupied equivalent positions in the causal structure. Yet in-
terventions on purpose shifted categorization judgments more than interventions on spots.
Thus, even when purpose and a non-functional feature were both represented as effects of a
common cause, purpose played a larger role in determining category membership (see also
Lombrozo & Rehder, 2012).

The control condition in Experiment 2 also behaved as expected. When DNA itself
was changed, participants showed the largest shift in categorization. This is unsurprising:
in the explicit causal model, DNA was the common cause of both the creature’s purpose
and its feature. Intervening on DNA therefore changed the whole causal structure, whereas
interventions on purpose or spots changed only one downstream property. This pattern
suggests that participants were sensitive to the causal model. But crucially, among the
downstream effects, purpose mattered more than a non-functional feature.

Together, these findings suggest that the effect of teleological considerations on
categorization cannot be explained by diagnostic reasoning alone. This does not mean that
diagnostic reasoning never plays a role in categorization. Nor does it mean that people never
categorize biological kinds by appeal to underlying scientific causes. Indeed, our results are
compatible with the idea that people sometimes use purposes diagnostically, and that they
sometimes treat DNA or other hidden causes as central to category membership. The point
is instead that diagnostic reasoning is not sufficient to explain the role of purpose in these
cases. Even when the relevant diagnostic inference is blocked, purpose continues to affect
categorization.

These findings therefore support teleological essentialism. They suggest that people
do not merely use what something is for as evidence for some deeper, scientifically construed
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essence. Rather, purpose can itself play a role in how people determine what something is.
At least in some central tests of essentialist categorization, what something is for matters
in its own right.

Conclusion

Teleological essentialism is the view that people treat what something is for—its
purpose—as part of its essence. Recent work supporting teleological essentialism has been
argued to be explained by people making diagnostic inferences from changes in purpose to
changes in underlying causes of that purpose, namely, DNA. Here, we showed that effects of
teleology on categorization can’t be explained by diagnostic reasoning alone. This suggests
that the role of teleology in categorization isn’t straightforwardly explained in a way that is
entirely compatible with standard psychological essentialism. Instead, these results provide
support for teleological essentialism.
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