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1. Models and Processes
Lecturer : Stephen A. Butterfill

After claiming that ‘chimpanzees understand … intentions … perception and
knowledge,’ Call & Tomasello (2008) qualify their claim:

‘chimpanzees probably do not understand others in terms of a
fully human-like belief–desire psychology’ (Call & Tomasello
2008, p. 191).

This is plausible. The emergence in human development of the most sophis-
ticated abilities to represent mental states probably depends on rich social
interactions involving conversation about the mental (Slaughter & Gopnik
1996; Peterson & Slaughter 2003; Moeller & Schick 2006), on linguistic abili-
ties,1 and on capacities to attend to, hold in mind and inhibit things (Benson
et al. 2013; Devine & Hughes 2014). These are all scarce or absent in chim-
panzees and other nonhumans. So it seems unlikely that the ways humans
at their most reflective represent mental states will match the ways nonhu-
mans represent mental states. Reflecting on how adult humans talk about
mental states is no way to understand how others represent them.

Heyes offers a diagnosis:

‘the core theoretical problem in contemporary research on ani-
mal mindreading is that … the conception of mindreading that
dominates the field … is too underspecified to allow effective
communication among researchers, and reliable identification
of evolutionary precursors of human mindreading through ob-
servation and experiment’ (Heyes 2015, p. 321).

But how can we more fully specify mindreading?

2. Minimal Theory of Mind
Lecturer : Stephen A. Butterfill

Which models of minds and actions underpin which mental state tracking
processes?

1 See Moeller & Schick (2006, p. 760): ‘Our results provide support for the concept that
access to conversations about themind is important for deaf children’s ToMdevelopment,
in that there was a significant relationship betweenmaternal talk about mental states and
deaf children’s performance on verbal ToM tasks.’ See also Milligan et al. (2007); Kovács
(2009).
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2.1. What Is a Model?
A model is just a way some aspects of the world could be. A model of minds
and actions is a way mental aspects of the world could be.

A model is something that can serve different purposes. Having a model
does not commit you to using it for any particular purpose. The model’s
usefulness does not depend only on its accuracy: the ease with which it can
be used to imagine, build or navigate matters. The best model for a given set
of purposes may not be the most accurate. Further, it can be advantageous
to have multiple models of a single thing. For example, building a house can
involve creating multiple models.

Theorists specify models in various ways including by giving a theory or by
constructing something physical.

A model is distinct from a theory. A model can be used to make claims about
the world, but the model itself entails nothing about how the world actually
is. By contrast, a theory does (Godfrey-Smith 2005).

In saying that an individual or a process relies on a model, we are attempting
to capture the way aspects of the world seem from the individual’s or pro-
cesses’ point of view. There is no commitment to any claim about how the
model relates to the individual or process. There is no suggestion, in saying
that an individual relies on a model, that they have a physical model; nor
that they know any of a theory which we, as theorists, use to specify the
model.

2.2. Minimal Theory of Mind
An agent’s field is a set of objects related to the agent by proximity, orienta-
tion and other factors.

First approximation: an agent encounters an object just if it is in her field.

A goal is an outcome towhich one ormore actions are, or might be, directed.2

Principle 1: one can’t goal-directedly act on an object unless one has encoun-
tered it.

Applications: subordinate chimps retrieve food when a dominant is not in-
formed of its location (Hare et al. 2001); when observed scrub-jays prefer
to cache in shady, distant and occluded locations (Dally et al. 2004; Clayton
et al. 2007).

2 Not to be confused with a goal-state, which is an intention or other state of an agent
linking an action to a particular goal to which it is directed.
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First approximation: an agent registers an object at a location just if she most
recently encountered the object at that location.

A registration is correct just if the object is at the location it is registered at.

Principle 2: correct registration is a condition of successful action.

Applications: 12-month-olds point to inform depending on their informants’
goals and ignorance (Liszkowski et al. 2008); chimps retrieve food when a
dominant is misinformed about its location (Hare et al. 2001); scrub-jays ob-
served caching food by a competitor later re-cache in private (Clayton et al.
2007; Emery & Clayton 2007).

Principle 3: when an agent performs a goal-directed action and the goal
specifies an object, the agent will act as if the object were actually in the
location she registers it at.

Applications: some false belief tasks (Onishi & Baillargeon 2005; Southgate
et al. 2007; Buttelmann et al. 2009).

3. Signature Limits
Lecturer : Stephen A. Butterfill

A signature limit of a model is a set of predictions derivable from the model
which are incorrect, and which are not predictions of other models under
consideration.

Automatic belief-tracking in adults, and belief-tracking in infants, are both
subject to signature limits associated with minimal theory of mind (Wang
et al. 2015; Low&Watts 2013; Low et al. 2014; Mozuraitis et al. 2015; Edwards
& Low 2017; Fizke et al. 2017; Oktay-Gür et al. 2018; Edwards & Low 2017,
2019; contrast Scott et al. 2015).

3.1. Objections
1. Low &Watts (2013) is replicable, but the paradigm involves confounds

and so the results do not provide good evidence of belief tracking
(Kulke et al. 2018).3

3 Kulke et al. (2018) argue that although the paradigm from Low & Watts (2013) replicates,
attempts to modify it to avoid confounding factors do not produce comparable results.
In full:

‘There are two broad possibilities why only the Low and Watts (2013)
paradigm was robustly replicated. One possibility is that this paradigm is
particularly valid (perhaps because of lower processing demands or other
relevant task factors) and therefore the most sensitive and suitable one to
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Figure 1: Signature limits illustrated. A response-by-content interaction
that is robust across age-groups. Source:redrawn from Low &Watts (2013)

2. Infant belief-tracking is not subject to the signature limit about iden-
tity (Scott et al. 2015).

3. ‘the theoretical arguments offered […] are […] unconvincing, and [
ldots] the data can be explained in other terms’ (Carruthers 2015b; see
also Carruthers 2015a).

4. Automatic Mindreading in Adults
Lecturer : Stephen A. Butterfill

Is mindreading automatic? (More carefully: Does belief tracking in human
adults depend only on processes which are automatic?)

A process is automatic to the degree that whether it occurs is independent
of its relevance to the particulars of the subject’s task, motives and aims.

There is evidence that some mindreading in human adults is entirely a conse-
quence of relatively automatic processes (Kovács et al. 2010; Schneider et al.

tap implicit theory of mind. The contrary possibility is that this task may
be particularly prone to alternative explanations because of potential con-
founds’ (p. 8)

This motivated them to consider modified versions of the paradigm avoiding con-
founds, but:

‘the original pattern of belief-congruent looking could be reproduced only
under conditions in which the belief congruency of the locations is con-
founded with additional factors, and therefore, this pattern might not reflect
belief-based anticipation’ (p. 9)

5



Butterfill Moral Psychology: Lecture 04

2012; van der Wel et al. 2014; Edwards & Low 2017, 2019), and that not all
mindreading in human adults is (Apperly et al. 2008, 2010; van der Wel et al.
2014).

Qureshi et al. (2010) found that automatic and nonautomatic mindreading
processes are differently influenced by cognitive load, and Todd et al. (2016)
provided evidence that adding time pressure affects nonautomatic but not
automatic mindreading processes.

There is also limited evidence that people are unaware of automatic belief
tracking processes:

‘Participants never reported belief tracking when questioned in
an open format after the experiment (“What do you think this
experiment was about?”). Furthermore, this verbal debriefing
about the experiment’s purpose never triggered participants to
indicate that they followed the actor’s belief state’ (Schneider
et al. 2012, p. 2)

4.1. Objection
Level 1 perspective-taking in the Samson ‘dot task’ does not appear to be
more automatic than Level 2 perspective-taking (Todd et al. 2020).4 This
finding is puzzing if we take the evidence for automatic belief-tracking at
face value: why would belief-tracking but not level-1 perspective taking be
automatic? Todd et al.’s finding is also incompatible with, and therefore
evidence against, the conjecture that automatic belief-tracking processes rely
on minimal theory of mind because minimal theory of mind involves Level-1
perspective-taking.

4 These authors comment:

‘not only did we consistently observe that altercentric interference was
weaker when the avatar’s perspective was less relevant to participants’
task goal; we also consistently failed to observe any evidence of alter-
centric interference in L1-VPT in these conditions’ (Todd et al. 2020, p. 16).

and

‘reducing the goal-relevance of a cartoon avatar’s perspective weakened
both Level-1 and Level-2 visual perspective calculation. … both Level-1
and Level-2 visual perspective calculation may be dependent on hav- ing
a (remote) goal to process a target agent’s perspective’ (Todd et al. 2020,
p. 18).
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Figure 2: A modest dual-process theory claims only that two or more
processes are distinct Source:homemade

5. A Dual Process Theory of Mindreading
Lecturer : Stephen A. Butterfill

What is a dual-process theory? In general, a modest dual-process theory
claims just this:

Two (or more) mindreading processes are distinct: the condi-
tions which influence whether they occur, and which outputs
they generate, do not completely overlap.

A key feature of this dual process theory is its theoretical modesty: it involves
no a priori commitments concerning the particular characteristics of the pro-
cesses. Identifying characteristics of the process is a matter of discovery.
Further, their characteristics may vary across domains. The characteristics
that distinguish processes involved in goal tracking may not entirely over-
lap with those that distinguish processes involved in segmenting physical
objects and representing them as persisting, for example.

In the case of mindreading, we can elaborate a dual-process theory by start-
ing with automaticity, as this is one of the most-studied features, and add a
claim about signature limits which appears to be partially supported by the
available evidence:

Dual Process Theory of Mindreading. Automatic and nonauto-
matic mindreading processes are independent in this sense: dif-
ferent conditions influence whether they occur and which as-
criptions they generate (see Automatic Mindreading in Adults
(section §4)); and the automatic processes only rely on a mini-
mal model of minds and actions (see Signature Limits (section
§3)).
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5.1. A Developmental Theory
1. Automatic and nonautomatic mindreading processes both occur from

the first year of life onwards.
2. The model of minds and actions underpinning automatic mindreading

process does not significantly change over development.
3. In the first three or four years of life, nonautomatic mindreading pro-

cesses involve relatively crude models of minds and actions, models
which do not enable belief tracking.

4. What changes over development is typically just that the model under-
pinning nonautomatic mindreading becomes gradually more sophisti-
cated and eventually comes to enable belief tracking.

5.2. Objections
Christensen & Michael argue that the dual process theory is less well sup-
ported overall than an alternative:

‘A cooperative multi-system architecture is better able to ex-
plain infant belief representation than a parallel architecture,
and causal representation, schemas and models provide a more
promising basis for flexible belief representation than does a
rule-based approach of the kind described by Butterfill and Ap-
perly’ (Christensen & Michael 2016; see also Michael & Chris-
tensen 2016; Michael et al. 2013).

6. Conclusion: Models and Processes
Lecturer : Stephen A. Butterfill

In attempting to understand the ontogentic development of mindreading, we
have been confronted with, and attempted to answer, two puzzles:

1. How do observations about tracking support conclusions
about models?

2. Why are there dissociations in nonhuman apes’, human
infants’ and human adults’ performance on belief-tracking
tasks?

The proposed answers are:

1. Using the method of signature limits (conjectures about
models generate predictions about otherwise unexpected
patterns of failure in tracking; see Signature Limits (section
§3)).
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2. Because there are multiple kinds of belief-tracking process,
which (i) rely on disinct models of minds and actions; and
(ii) have different influences on responses (see A Dual Pro-
cess Theory of Mindreading (section §5)).

Glossary
automatic On this course, a process is automatic just if whether or not it

occurs is to a significant extent independent of your current task, mo-
tivations and intentions. To say that mindreading is automatic is to
say that it involves only automatic processes. The term ‘automatic’
has been used in a variety of ways by other authors: see Moors (2014,
p. 22) for a one-page overview, Moors & De Houwer (2006) for a de-
tailed theoretical review, or Bargh (1992) for a classic and very readable
introduction 4–6

minimal model of minds and actions A model specified by a minimal the-
ory of mind. 7

minimal theory of mind A theory of the mental in which: (a) mental states
are assigned functional roles that can be readily codified; and, (b), the
contents of mental states can be distinguished by things which, like
locations, shapes and colours, can be held in mind using some kind of
quality space or feature map. 6, 9
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