SCHOOL OF SOCIAL SCIENCES
Psychology and Cognitive Sciences

Understanding Indirect Requests
Investigating the role of Theory of Mind abilities in
the neurotypical population and the Autism Spectrum

Eleonora Marocchini

A thesis submitted for the degree of

Doctor of Philosophy

July 2022

Contents

Disclosure ..................................................................................................................... 1
Introduction ................................................................................................................. 2
1.

Experimental Pragmatics ....................................................................................... 4

1.1.

What is Pragmatics? .............................................................................................. 4

1.2.

The Experimental Pragmatics framework .............................................................. 8

1.1.1. Four main levels of meaning............................................................................... 6
1.1.2. Types of implicatures ......................................................................................... 7
1.2.1. Neuropragmatics................................................................................................. 9
1.2.2. Behavioral Experimental Pragmatics ............................................................... 10
1.2.3. Main topics in Experimental Pragmatics ......................................................... 11

2.

Two types of pragmatics ...................................................................................... 17

2.1.

Pragmatics and Theory of Mind: a complex relationship .................................... 17

2.2.

Different types of pragmatics ............................................................................... 18

2.2.1. Linguistic pragmatics and social pragmatics .................................................... 22
2.2.2. Local vs. global processing ............................................................................... 25

3.

Indirect Speech Acts ............................................................................................ 26

3.1.

Austin: the father of the Speech Acts Theory...................................................... 26

3.2.

Searle: an alternative taxonomy........................................................................... 29

3.3.

Conventionalization: the case of indirect requests ............................................... 32

3.4.

Theories of ISAs comprehension: the case of indirect requests ............................ 36

3.5.

Experimental evidence on IRs comprehension ..................................................... 44

3.1.1. The three levels of a speech act ........................................................................ 27
3.2.1. The dimensions of variation of a speech act ..................................................... 30
3.2.2. The theoretical birth of indirect speech acts .................................................... 31

3.4.1.
3.4.2.
3.4.3.
3.4.4.

The inferential theory of speech acts and the standard pragmatic model ........ 37
The direct access view ...................................................................................... 39
Relevance-theoretic approaches to indirect speech acts.................................... 40
The graded salience hypothesis ........................................................................ 43

3.5.1. Conventionalized IRs processing ...................................................................... 44
3.5.2. Non-conventionalized IRs processing ................................................................ 46
3.5.3. Open questions on IRs comprehension ............................................................. 49
II

4.

Conventionalized IRs comprehension ................................................................... 51

4.1.

Introduction ......................................................................................................... 51

4.2.

Methods ............................................................................................................... 57

4.3.

Results ................................................................................................................. 63

4.4.

Discussion ............................................................................................................ 69

4.5.

Conclusion ............................................................................................................ 74

4.1.1. Indirect requests processing ............................................................................... 53
4.1.2. Conventionalized indirect requests processing ................................................... 55
4.1.3 Research questions and predictions .................................................................... 56
4.2.1.
4.2.2.
4.2.3.
4.2.4.

Participants ....................................................................................................... 57
Materials ............................................................................................................ 57
Procedure........................................................................................................... 61
Statistical analysis ............................................................................................. 62

4.3.1. Results of the IRs comprehension task .............................................................. 65
4.3.2. Results of the analysis of predictors .................................................................. 66
4.4.1. RTs analysis ...................................................................................................... 70
4.4.2. Predictor’s analysis ............................................................................................ 72

5.

Non-conventionalized IRs comprehension ............................................................. 76

5.1.

Introduction ......................................................................................................... 76

5.2.

Methods ............................................................................................................... 83

5.3.

Results of the pilot study ..................................................................................... 90

5.4.

Results of the online study................................................................................... 92

5.5.

Discussion ............................................................................................................ 95

5.6.

Conclusion ............................................................................................................ 99

5.1.1. Conventionalization and negative state remarks ............................................... 77
5.1.2. Non-conventionalized indirect requests processing ............................................ 78
5.1.3. Research questions and predictions ................................................................... 81
5.2.1.
5.2.2.
5.2.3.
5.2.4.

Participants ....................................................................................................... 83
Materials ............................................................................................................ 84
Procedure........................................................................................................... 88
Statistical analysis ............................................................................................. 89

5.3.1. Results of the IRs comprehension task .............................................................. 90
5.3.2. Results of the analysis of predictors .................................................................. 91
5.4.1. Results of the IRs comprehension task .............................................................. 93
5.4.2. Results of the analysis of predictors .................................................................. 94

III

6.

IRs comprehension in atypical development ....................................................... 101

6.1.

Introduction ........................................................................................................ 101

6.2.

Method ................................................................................................................ 108

6.3.

Results ................................................................................................................ 112

6.4.

Discussion ........................................................................................................... 116

6.5.

Conclusions ......................................................................................................... 122

6.1.1.
6.1.2.
6.1.2.
6.1.3.

IRs Comprehension in Typically-Developing Children ..................................... 101
Pragmatics in High-Functioning Autism .......................................................... 103
IRs comprehension in High-Functioning Autism .............................................. 105
Research questions and predictions .................................................................. 107

6.2.1. Participants ...................................................................................................... 108
6.2.2. Materials and procedure ................................................................................... 109
6.2.3. Coding and statistical analyses ......................................................................... 111
6.3.1. Results of the IRs comprehension task ............................................................. 114
6.3.2. Results of the BVL and ToM tasks .................................................................. 114
6.3.3. Results of the analysis of predictors ................................................................. 115

7.

Conclusions ....................................................................................................... 124

References ................................................................................................................ 132
Appendix A (Planned experiment on typical development) ...................................... 146
Appendix B (Supplementary materials for Chapter 4) .............................................. 149
Appendix C (Supplementary materials for Chapter 5) .............................................. 157
Appendix D (Supplementary materials for Chapter 6) .............................................. 166

IV

Disclosure
Parts of the present thesis are based on research articles that are either already published or
submitted for publication.
Chapter 3 is based on the following already published article:
Marocchini, E. & Domaneschi, F. (2022). “Can you read my mind?” - Conventionalized indirect
requests and Theory of Mind abilities. Journal of Pragmatics, 193: 201-221.
https://doi.org/10.1016/j.pragma.2022.03.011
Data and code used for the analyses are available on the Open Science Framework web platform
(link to the project: https://osf.io/nfuzd/).
Chapter 4 is based on the following submitted article:
Marocchini, E. & Domaneschi, F. “This paper is unread” Understanding negative state remarks
as highly indirect requests. Submitted.
Chapter 5 is based on the following already published article:
Marocchini, E., Di Paola, S., Mazzaggio, G., Domaneschi, F. (2022). Understanding indirect
requests for information in high-functioning autism. Cognitive Processing, 23(1): 129153. https://doi.org/10.1007/s10339-021-01056-z
Data and code used for the analyses are available on the Open Science Framework web platform
(link to the project: https://osf.io/p2dn5).

1

Introduction
Indirectness characterizes human communication in an incredibly pervasive way. Any verbal or
non-verbal communicative attempt conveying an additional or different meaning than its
lexically encoded one can in fact be described as indirect (Brown & Levinson, 1987: 134).
Speech acts, and directives such as requests, in particular, make no exception: indirect
interrogative forms, for instance, are so commonly used in place of imperative, direct forms,
that they are often defined in the literature as conventionalized. Yet, there are many other, less
conventionalized, indirect ways to make a request that we use as frequently (if not more
frequently) than direct ones.
There might be various reasons for requests to be indirect, either because of politeness
(Searle, 1979: 36), as questions are less imposing than imperatives, or because of higher
informativeness (Zufferey, 2015: 12), as, for instance, asking for a name through the statement
“I forgot her name” explains the reason of the request while performing the request indirectly,
or, even, because indirectness allows for ambiguity – which can be relatively advantageous in
certain specific situations (Pinker, 2007: 446).
Indirect requests (IRs) have been widely investigated through empirical studies testing
the main theoretical accounts about their processing. In fact, IRs have been one of the first
pragmatic phenomena to be investigated through behavioral studies in the 1970s. For several
years this early interest in the matter seemed to be ceased, before more recent experiments with
modern techniques were conducted. Nevertheless, only a few studies have investigated the
cognitive functions underlying IRs comprehension and their possible correlation with the level
of indirectness of the request. Moreover, the literature on IRs both in typical and atypical
development is even more fragmented, even though the debate on pragmatic competence in
Autism Spectrum Conditions (ASC) and its relationship with ToM abilities has been lively and
well fed since the 1990s.
The aim of this doctoral project is to address this issue, with particular regard to Theory
of Mind, through a series of studies on children on the Autism Spectrum, typically developing
children and neurotypical adults. The project belongs to the framework of experimental
investigations on the cognitive functions involved in understanding pragmatic phenomena,
namely Experimental Pragmatics, a relatively new field that has its roots in Pragmatics and
Cognitive Psychology (Noveck & Sperber, 2004).
When it first started, the objective of this project was (1) to investigate conventionalized
and non-conventionalized IRs comprehension in (a)typical development and adulthood; and (2)
to provide some insight on the role of Theory of Mind abilities in IRs processing in general and,
possibly (3) its relationship with pragmatic abilities in ASC.
The thesis will be organized as follows: in Chapter 1 I will present the framework of
Experimental Pragmatics, its relatively short history and its scope of investigation; in Chapter
2 I will suggest the idea that there might be two types of Pragmatics and elaborate on where
IRs would fall in this divide; in Chapter 3 I will outline the original Speech Acts Theory, as
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presented in Austin’s and Searle’s works, with a focus on indirect speech acts and IRs in
particular, along with a thorough review of the literature on IRs comprehension to date.
The next sections should have hosted the objectives, methods, predictions and outcomes
of the three planned experiments on IRs comprehension in (1) children on the Autism Spectrum,
(2) typically developing children, and (3) neurotypical adults. However, the covid-19 pandemic
and the subsequent countermeasures made it impossible to proceed with the project as planned.
In fact, after experiment (1), I have only had the chance to run an incomplete pilot study in a
kindergarten for experiment (2), before the kindergarten, along with the whole country, went
in a lockdown. Since the data I gathered are too limited to constitute a proper chapter, I will
report on this incomplete pilot study in Appendix A.
In Chapter 4 and 5 I will therefore present two other experiments on conventionalized
IRs and non-conventionalized IRs comprehension in neurotypical adults that I had not planned
before the pandemic but I succeeded in conducting (online, then in person, and then online
again), according to the mutated (and mutating) circumstances. Due to the limitations these
circumstances put on the tools available for research, these experiments make use of a reading
times paradigm rather than the eye-tracker paradigm that I had planned to use for my third
experiment. However, as I will try and present and discuss in Chapter 4 and 5, this paradigm
seems to provide good measures of online processing.
In Chapter 6 I finally report on the first experiment on children on the Autism Spectrum,
as its focus was on non-conventionalized IRs comprehension, and could therefore be better
interpreted in light of the discussion in Chapter 5. Supplementary materials from Chapter 4, 5,
and 6 can be found in Appendix B, C, and D respectively.
Lastly, Chapter 7 hosts the provisional conclusions I tried to sketch at the end of this
devious journey and some final remarks on questions that are left open for investigation.
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1. Experimental Pragmatics
Abstract: In this chapter I introduce the field of Pragmatics and Experimental Pragmatics as a
framework, presenting some of its open questions. First, I present where it comes from: what questions,
phenomena, and methods it inherited from Pragmatics. Second, I go through the four levels of meaning
of an utterance in context, and, more specifically, through the different types of implicatures. Then, I
sketch the landscape of the discipline and its main topics, briefly introducing Indirect Speech Acts as
an instance of non-literal language. In conclusion, I report on the historical and current debate on the
relationship between Pragmatics and Theory of Mind.
Keywords: Pragmatics; Experimental Pragmatics; Implicatures; Figurative Language.

1.1.

What is Pragmatics?

Pragmatics is a subfield of Linguistics, that has its roots in Linguistics itself and in Philosophy
of Language. It is often described as the study of language use as opposed to language structure,
and it deals with the interaction between the linguistic meaning of an utterance and its context
(Sperber & Wilson, 2005). Other definitions that have been proposed comprise the study of the
speaker’s meaning and its relationship with language use, and the ability to use language (and
other paralinguistic means) to communicate in a specific context (Cummings, 2005; Huang,
2014; Levinson, 1983). The authors who are traditionally considered the founding fathers of
Pragmatics never used this term. These include John L. Austin and John R. Searle, who brought
us the theory of speech acts, and Herbert P. Grice, who built a theory of meaning that made it
possible to disregard the classic code model in favor of an inferential account of communication.
We will get back to Austin and Searle in the next chapter, when we introduce speech acts more
specifically. Grice (1957) focused on the level of utterances, i.e., the act performed by a speaker
uttering a linguistic sign. This perspective made it possible to distinguish between natural and
non-natural meaning.

Natural and non-natural meaning. A sign has a natural meaning when its meaning is due to

things in the world being the way they are; a sign has a non-natural meaning when its meaning
is due to the communicative intention of a speaker using that sign to a specific audience in a
specific context. The famous example that Grice (1957) made to explain the difference between
the two was centered on the verb “to mean”. To start, take an utterance of (1).
(1) Those spots mean measles
This utterance is an example of natural meaning, because spots mean measles in any context
and regardless of the communicative intention of the speaker: this meaning is only rooted in
things in the world being the way they are. Now take an utterance of (2).
(2) Those three rings on the bell mean that “the bus is full”
4

This is an example of non-natural meaning: the meaning of the three rings was set by someone
who intended to communicate through it that the bus was full. As such, this sign meant
something just because someone intended to communicate something to a specific audience
through that sign.
Grice’s theory of communication is centered on non-natural meanings, framing
communication as a process of production and recognition of communicative intentions. In fact,
the comprehension of the meaning that the speaker communicates is, according to Grice, the
result of an inferential process based on linguistic and non-linguistic contextual factors that the
hearer has to take into account. A central tenet of Grice’s theory is the distinction between
sentence meaning and speaker’s meaning.

Sentence meaning and speaker’s meaning. A sentence meaning is the conventional meaning of

the communicated expression: the linguistic meaning of a type of utterance, regardless of the
context in which it is uttered. The sentence meaning is socially determined and shared among
the whole linguistic community speaking the same language. This linguistic meaning of the
expression can be considered as a cue in order to infer the speaker’s meaning. The speaker’s
meaning, instead, is what the speaker actually wants to communicate by uttering that
expression in a specific context and communicative interaction.
What is crucial to this distinction is that, as its existence suggest, the sentence meaning
and the speaker’s meaning do not always coincide. Moreover, the speaker’s meaning can be
divided into what the speaker explicitly says by using an expression (what is said) and what
they implicitly communicate (what is communicated). Grice was the first to explicitly
distinguish these two levels of meaning, that are still relevant to pragmatics as it is today.
We could briefly define what is said as determined by the sentence conventional meaning
along with reference fixing and disambiguation processes that are based in context. What is
communicated, instead, depends – according to Grice – to an overarching principle, the
cooperative principle, and some conversation maxims.

Cooperative principle and maxims of conversation. Grice (1989: 26) formulated the cooperative
principle as follows:

Cooperative Principle
Make your conversational contribution such as is required, at the stage at which it occurs,
by the accepted purpose or direction of the talk exchange in which you are engaged.
The cooperative principle can be implemented in conversation through speaker(s) and hearer(s)
following four “maxims” of conversation. The four Gricean maxims, in their last form (1989:
273), including some “submaxims” to make them clearer, are the following:

Maxim of Quantity

Make your contribution as informative as is required.
Do not make your contribution more informative than is required.
5

Maxim of Quality

Try to make your contribution one that is true, i.e.:
- do not say what you believe to be false;
- do not say that for which you lack adequate evidence.

Maxim of Relation or Relevance
Be relevant.

Maxim of Manner

Be perspicuous, i.e.:
- avoid obscurity of expression;
- avoid ambiguity;
- be brief (avoid unnecessary prolixity);
- be orderly;
- frame whatever you say in the form most suitable for any reply that would be regarded
as appropriate.
It is important to state here that both Grice’s cooperative principle and the maxims should not
be considered norms to be followed nor accurate descriptions of how a conversation normally
unfolds. On the contrary, Grice affirms that the speaker might actually want to explicitly violate
a maxim in order to convey their meaning. In this sense, it is the violation itself that gives birth
to what is (implicitly) communicated.
In sum, according to Grice, in order to understand the speaker’s meaning it is
necessary to take into account general background information, the shared knowledge
between the speaker and the hearer about what is said, the context of the utterance (both
linguistic and extra-linguistic), the cooperative principle, the maxims and their hypothetical
violation.

1.1.1. Four main levels of meaning
The current debate on meaning evolved from the Gricean view into the definition of four
different levels of meaning:
(i) the sentence meaning, defined on the basis of the conventional meaning of the communicated
expression, independent of context;
(ii) what is said, the literal, semantic meaning of a specific expression, i.e., the sentence meaning
enriched with information from the specific conversational context;
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(iii) presuppositions, the semantic content that is communicated as taken for granted, triggered
by what is said;
(iv) implicatures, the propositions that are implicitly communicated by an utterance, derived
on the basis of what is explicitly said, in addition to it.
In order to understand how these four levels of meaning interact on a single utterance, let us
look at example (3).
(3) Luca will stop smoking this week
The (i) sentence meaning does not, in any way, depend on the context, and in the case of (3)
could be described as follows: “[A person named] Luca will stop smoking this week [the week N
of the year N]”.
The level of (ii) what is said is enriched with information from the linguistic and extralinguistic context: in this case, there are no polysemic expressions, but there are linguistic
elements in need of saturation (i.e., determination of their semantic interpretation). In (3), there
is a demonstrative. So, in the context of a conversation held on the 6th of September, 2021,
what is said in this case would be “Luca will stop smoking between the 6th and the 12th of
September 2021”.
The level of (iii) presuppositions is also relevant. The utterance in (3) contains the change
of state verb to stop, triggering the presupposition that an antecedent and possibly still relevant
state of affairs existed, where “Luca has smoked” for a certain period of time.
To analyze the level of (iv) implicatures, let us imagine the utterance in (3) as part of
the following conversation between one speaker (S1) and another (S2):
(4) S1: Do you think it would be nice to buy a fancy cigarette case for Luca as gift?
S2: Luca will stop smoking this week
What is said by S2 in (4) does not answer S1’s question. As such, it is not relevant, i.e., it
violates Grice’s Maxim of Relevance. According to Grice, then, the violation would suggest S1
that there is some implicit content, i.e., the implicature: “Luca will stop needing a cigarette
case this week”.
A subsequent urge for pragmatic theory is therefore to define what is an implicature and
what types of implicatures can be identified.

1.1.2. Types of implicatures
Grice (1975, 1978) proposed three different types of implicatures: (i) conventional implicatures;
(ii) particularized conversational implicatures; (iii) generalized conversational implicatures.
Implicatures that are (i) conventional are implicit contents that are triggered by the
conventional meaning of the specific linguistic expression used in an utterance. Some examples
7

of these expressions could be: but, and, or, and again. These linguistic expressions suggest, in
turn, a sense of opposition, of addition, of disjunction, of repetitiveness. These are all
conventional implicatures.
Implicatures that are defined as (ii) particularized conversational implicatures, instead,
are implicit contents that are derived on the basis of the context of a specific conversation.
They are derived through inferential reasoning, following the violation of a maxim. Since they
can be inferred only thanks to the specific dynamics of the particular conversation in question,
these implicatures are labelled as conversational and particularized.
There are conversational implicatures that are not particularized: (iii) generalized
conversational implicatures. These are defined as implicit content that is usually communicated
implicitly through the use of a specific sentence form (Grice, 1975), regardless of context. Take,
for instance, an utterance of (5).
(5) Tomorrow Damiana will see a man
The generalized conversational implicature here is “Damiana is seeing a man who is not related
to her, nor known to the hearer”.
The four main levels of meaning, and the level of implicatures in particular, have recently
been under scrutiny through a range of new experimental approaches, contributing to the
contemporary debate on the plausibility of pragmatic theories from the point of view of human
cognition. These approaches fall into the broad category of the Experimental Pragmatics
framework, as defined in the next section.

1.2. The Experimental Pragmatics framework
Experimental Psychology has a long history of research on language and communication.
Nevertheless, Experimental Pragmatics is a relatively new field. This is not surprising, for three
main reasons. The first one is that applying methods of Experimental Psychology to Pragmatics
is not straightforward. In fact, the founding fathers of Pragmatics, such as Austin or Grice, did
not describe nor account for individual pragmatic abilities. Experimental Pragmatics developed
from analytic Philosophy, whose questions about meaning in context weren’t focusing on
language cognition.
The second reason is that Pragmatics developed from contemporary formal Linguistics,
which posited two problems to its development: the first was the dominance of generativism
(Chomsky, 1957), that posited a distinction between competence and performance – and
consigned Pragmatics to the performance domain; the second was intuitive introspection as the
most common methodology among formal linguistics researchers. This constituted an issue as
introspection might not be the most adequate method for Pragmatics, considering it focuses on
communication between people (Breheny, 2011).
The third reason is that the theoretical position of the modularity of mind initially
rejected the possibility that there might exist a single module for pragmatic processing (Fodor,
1983) that would require dedicated, independent analysis. The modular theory of mind rather
8

posited that central cognitive systems would be in charge of pragmatic production and
comprehension, as it involved many different elements that could not be processed by a specific
module.
Cognitive Pragmatics constituted a first effort towards the study of Pragmatics under a
modular view. The term was used for the first time by Kasher (1991, 1994), who suggested that
pragmatic competence could be conceived of as partially modular, i.e., divided into two different
types of competence: (i) purely linguistic pragmatic competence, which is modular (though the
set of modules ruling it would be different from Fodor’s modules) and deals with specific
pragmatic phenomena (e.g., basic speech acts, turn-taking); and (ii) non-linguistic pragmatic
competence, which is ruled by general cognitive systems, dealing with the pragmatic phenomena
that rely on non-linguistic information (e.g., indirect speech acts, non-literal language). In the
same years, Sperber and Wilson (1986) rejected the idea of an autonomous module dealing with
pragmatic processing only. More recently, their position on modularism changed. It now stands
for a specific module for pragmatic processing, that resulted from the evolution of a more general
human ability of “mind-reading” (Sperber & Wilson, 2002). We will review their view of
pragmatics in more detail in the next section.
These theoretical models and research in Cognitive Pragmatics have paved the path for
an experimental turn, investigating whether the theories in question are cognitively plausible,
i.e., can be supported by experimental data. This turn has given rise to Experimental
Pragmatics as a field.
There are two main subfields under the same broader label of Experimental Pragmatics,
namely Neuropragmatics, concerned with experimental data on brain activity linked to
pragmatic phenomena (Bambini & Bara, 2012:1-22) and Behavioural Pragmatics, concerned
with the phases and actual mechanisms linked to pragmatic processing, through a behavioural
methodology (Breheny, 2011: 561-585).
The Experimental Pragmatics approach shapes the possibility to prefer a theory over
another not on the basis of internal consistency and comprehensiveness, as in Theoretical
Pragmatics, but based on experimental tests (Noveck & Sperber, 2004: 8). In fact, Experimental
Pragmatics proceeds through confirmation or rejection of theoretical pragmatic hypotheses on
grounds of empirical investigation.

1.2.1. Neuropragmatics
Neuropragmatics can be conceived of as the subfield of the neuroscience of language that
investigates the neural mechanisms involved in processing the pragmatic level of language. Its
main concern is to work towards a clearer picture of the cerebral localization of pragmatic
production and comprehension, i.e., of the brain processes underlying the construction of
meaning-in-context for communication (Bambini & Bara, 2012).
Drawing on both philosophical, linguistic and psychological frameworks and wider fields
of social cognition and language neuroscience, Neuropragmatics includes neuropsychological
techniques as well as neuroimaging research in both healthy and pathological conditions.
However, this often translates in a clinical point of view on pragmatic processes, aimed at
9

investigating impairments that seem to cause pragmatic deficits in neurodevelopmental
conditions and a wide range of psychiatric diseases (Cummings, 2009). This contributed to the
late rise of the subfield, as pragmatic deficits were not reported until the last few decades.
Traditionally, the vague observations made on high-level (“supra-ordinal” and “subtle”)
language processing and, subsequently, pragmatic processing, led to models based on a localistic
perspective, assuming a neat dichotomy between the brain’s hemispheres; the left would be
focusing on rational and analytical thinking, and the right would be devoted to intuitive
thinking and emotion processing. As a consequence, non-literal phenomena would be processed
through neural processes located in the right hemisphere (Joanette et al., 1990). This view is
now considered obsolete and is frequently referred to as the “myth of the right hemisphere”
(Domaneschi, 2016), as we move towards a model constituted of wide bilateral networks. In
fact, pragmatic processing seems to bilaterally recruit both frontal and temporal regions, with
the two hemispheres collaborating to construct and support pragmatic processes (Bookheimer,
2002).
The resulting description of pragmatics is in line with a network model that is rooted in
the engagement of a wide range of areas focusing on several linguistic and cognitive abilities,
ranging from semantic competence to mind-reading skills, reflected in the cognitiveneuroscientific studies on the matter (Bressler & Menon, 2010).
The most common methods in Neuropragmatics are functional neuroimaging techniques
such as positron emission tomography (PET), electroencephalogram (EEG), and functional
magnetic resonance imaging (fMRI). These techniques allow for investigation of the relationship
between the functions of specific brain areas and their activity as measured by the observable
physical and chemical reactions to ad hoc stimuli. More specifically, EEG measures
electromagnetic activity through small, metal electrodes attached to the scalp, while PET and
fMRI measure neuronal activation reflected by changes in blood flow in the different areas of
the brain.
Neuropragmatics employed these techniques to investigate several classic pragmatic
phenomena: speech acts, non-literal phenomena, and discourse. We will review some of the
neuropragmatic literature focusing on speech acts in the next chapter.

1.2.2. Behavioral Experimental Pragmatics
Behavioral Experimental Pragmatics uses methods traditionally employed by Cognitive
Psychology in order to test the psychological plausibility of pragmatic theories through
empirical investigation. Its main interest lies in the exact way pragmatic processes unfold, i.e.,
their timing and different phases. These are investigated through experimental tasks addressing
both utterance production and linguistic intuitions in language comprehension with particular
attention to implicit meanings (Gibbs, 2004: 51). This paradigm (from the data to the theory)
is sometimes integrated and sometimes overshadowed by another perspective belonging to the
Experimental Pragmatics framework: that of the already mentioned investigation, through
experimental data, of the cognitive functions underlying pragmatic processes, both in
neurotypical and atypical populations (from the data to the cognition).
10

The most common methods in Behavioral Experimental Pragmatics include truth
evaluation tasks or other (binary) acceptability judgments, Likert rating scales (usually ranging
from 1 to 5 or 7), story completion tasks, picture-matching tasks, self-paced reading tasks,
measuring accuracy, reading and reaction times. More recently, eye-tracking techniques has
been increasingly adopted in Behavioral Experimental Pragmatics investigations, recording
pupil dilation and eye movements through ad hoc digital cameras set-ups.
The topics investigated by Experimental Pragmatics are the same phenomena described
by earlier theoretical approaches to Pragmatics. However, as the field started to rise as a distinct
area of research, a strong focus on the literal vs. figurative meaning divide individuated specific
sub-areas of investigation. For this reason, in what follows I will present how Experimental
Pragmatics conceives its main topics, drawing both on the concepts that I have previously
introduced and the new lens that empirical research has provided to look at them.

1.2.3. Main topics in Experimental Pragmatics
We have seen that there are four main levels of meaning of an utterance: the sentence meaning,
what is said, presuppositions, and implicatures. The sentence meaning, as we have already said,
is its literal meaning. The other three levels, are all subject of pragmatic processes and are,
therefore, the object of study in Experimental Pragmatics.

The level of what is said
Some pragmatic phenomena unfold at the level of what is said. This is the case of ad
hoc construction of concepts and reference assignment. These are relatively recent interests in
the Experimental Pragmatics literature, and are known as pertaining to the realm of Lexical
Pragmatics. Lexical Pragmatics was born under a relevance-theoretic framework, as according
to Relevance Theory linguistic expressions, even highly conventional ones, encode an incomplete
content, in need of enrichment by contextual information (Sperber & Wilson, 1986). This
process, that allows us to get from the conventional meaning to a specific concept through
contextual modulation, is known as ad hoc concept construction, and primarily involves two
opposite kinds of processes: narrowing and broadening (Carston, 2002).

Narrowing. On the one hand, narrowing is the process occurring for terms that are used to
express a more specific meaning than the conventional meaning of the term in question. For
instance, consider the utterance in (6).
(6) Gian has drunk enough tonight
The verb to drink has a conventional meaning that is broader than the specific meaning
conveyed by this utterance. In fact, the contextual information enriches the content so that the
(narrower) ad hoc concept for the utterance in (6) becomes “to drink alcohol”, and the
interpretation of the utterance becomes “Gian has drunk enough alcohol tonight”.
11

Broadening. On the other hand, broadening is the process occurring for terms that are used to

express a more general meaning than the conventional meaning of the term in question. For
instance, let us look at the utterance in (7).
(7) Cecilia wants a CocaCola
It is highly probable that Cecilia would accept any drink that mimics a CocaCola that the bar
can provide, even though it is not of the named brand. In this case, the term CocaCola is used
in a broader sense: it expresses the (broader) ad hoc concept of “something like CocaCola”, “a
drink that has roughly the same properties that CocaCola has”. According to Carston (2002),
this is what a linguistically encoded concept always does: conveying a list of properties, that
trigger specific implications in specific contexts, depending on the salience of some of these
properties in said contexts. This way, the ad hoc concept is derived. Relevance Theory does not
claim that this process is sequential: it rather holds that it occurs in parallel (Wilson & Carston,
2007). In fact, comprehension is rooted in a “mutual parallel adjustment” process between
forward and backward inferences (Carston, 2013). Forward inferences are triggered by the
linguistically-encoded concept, start from the most salient meanings, and generate contextual
assumptions and, potentially, conclusions. Backward inferences stem from the conclusions
triggered by contextual elements, and get to those premises that are logically linked to them,
selecting the meanings that achieve an optimal relevance.
Experimental Pragmatics is still dealing with the empirical scrutiny of this relevancetheoretic model, whose psychological plausibility is yet to be demonstrated. Other theorists, in
fact, challenge the idea that the process of understanding language is inferential in nature
already at the level of what is said. For instance, Recanati (2004) suggests a divide between
associative processes occurring automatically at the level of what is said and inferential
processes, that are controlled, at the level of implicatures.

Reference assignment. When referring to an individual or an object, a speaker may use a

description or a proper noun. The hearer then needs to assign a reference to said description or
noun. Reference assignment can be considered a pragmatic phenomenon as a difference between
the speaker’s meaning and the sentence meaning (in a Gricean perspective) in some cases of
reference assignment arguably exists. For this reason, Saul Kripke (1977) distinguished between
semantic reference and speaker’s reference, where the semantic reference can be defined as what
is denoted by an expression according to its conventional meaning, while the speaker’s reference
can be defined as the individual or object the speaker is referring to through a specific expression
in a specific context. This distinction is useful to understand those cases where the reference is
understood even though the description is semantically incorrect. For example, imagine that I
referred to one of my friends sitting in a room through the utterance in (8).
(8) Giorgio is the one reading a graphic novel
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The hearer of this utterance could get who I am referring to even though Giorgio might be
reading a novel rather than a graphic novel, or even just looking at his planner. However, in
this case the speaker’s reference would not equal the semantic reference. This is matter of
investigation for Experimental Pragmatics, as it is still to be determined how different variables
- such as linguistic information, shared assumptions, and individual differences - are relevant to
the speaker’s reference resolution (see, for example, Brennan & Clark, 1996; Domaneschi et al.,
2017; Keysar et al., 2003).

The level of presuppositions
The level of presuppositions has been disregarded for a long while, but it is now a topic of
interest in Experimental Pragmatics.
As mentioned earlier, the level of presuppositions includes the information that the
speakers takes for granted. This information is communicated through a presupposition that is
activated by a lexical or syntactic trigger. For example, take an utterance such as (9).
(9) The head of the Human Resources team got a pay raise
The definite description “The head of the Human Resources team” triggers the presupposition
of existence of a head of Human Resources. An updated taxonomy of presupposition triggers,
as well as a thorough investigation of their role and of the processing patterns of different
presupposition trigger types, is one of the main issues at hand for Experimental Pragmatics on
this level of meaning. Other open questions include what mental states the speakers have
towards presupposed information, and the “projection problem”: the problem of how complex
sentences inherit presuppositions from their parts. Alternative theories on these questions are
being tested in the field of Experimental Pragmatics, although research on this topic is still
recent (see Domaneschi, 2016; Schwarz, 2014).

The level of implicatures
Lastly, the most researched level in Experimental Pragmatics tradition is arguably that of
implicatures, with a particular focus on scalar implicatures and figurative language.

Scalar implicatures. Referring back to the different types of implicatures presented in section

1.1.2, scalar implicatures can be conceived as an instance of generalized conversational
implicatures. Sometimes referred to as quantitative implicatures, scalar implicatures are
implicated contents that imply that the speaker would have used another, more informative,
term belonging to the same scale (we will elaborate more on this later) if they wanted to convey
a more informative meaning. For instance, take an utterance of (10).
(10)

Some of the chapters of this thesis are published articles

This utterance implicitly conveys the utterance in (11).
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(11)

Not all of the chapters of this thesis are published articles

From a Gricean point of view, the implicature is generated because, in light of the Cooperative
Principle (presented in section 1.1), the speaker is expected to follow the Maxims and, in
particular, the Maxim of Quantity, which demands the speaker to be reasonably informative.
In fact, the speaker could have uttered the utterance in (12), instead.
(12)

All of the chapters of this thesis are published articles

If they uttered (10) instead of (12), the hearers assumes it is because they considered (12) to
be uncertain or false. It has to be noted here that (10) and (12) are not incompatible. The
speaker could, in fact, utter (13).
(13)

Some of the chapters of this thesis are published articles; in fact, they all are

This means that the utterance in (11), i.e., the scalar implicature, is cancellable. It is not part
of the meaning of the utterance in (10): it is a generalized conversational implicature that the
use of some generates, as some and all are on the same implicative scale.
An implicative scale can be conceived of as a set of alternative terms that belong to the
same grammatical category, that are ordered in terms of informative value. In this case, for
instance, the scale would include (in this order): <one, few, some, many, most, all>.
The rationale of implicative scales is that every term on the scale implies the previous
ones, i.e., some implies one and few, and all implies some as well as many and most. At the
same time, using a lower term on the scale implies that the higher points of the scale would not
be true. In fact, some implies not all.
This is just an example of an implicative scale, but there are several. Levinson (1983)
makes some examples, among which: <or, and>; <good, excellent>; <sometimes, often,
always>; <average, big, huge>.
Uttering a sentence whose content refers to a less informative term on one of these
implicative scales generates the scalar implicature: that content does not hold with reference to
a more informative term on the same scale. However, this is a pragmatic interpretation of the
terms belonging to the implicative scale. A logic interpretation of (10) would, in fact, be the
utterance in (14).
(14)

Some and possibly all of the chapters of this thesis are published articles

The Gricean view of scalar implicatures, mentioned above, seems to be cognitively implausible:
in order not to get to the logical interpretation, the hearer needs to take into account the
concurrent alternative terms the speaker could have used if they meant that. More plausible
theoretical accounts of scalar implicature processing have been formulated, more recently, by
Levinson and by Relevance Theory scholars.
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On the one hand, Levinson (2000) proposed a Gricean model conceiving all generalized
conversational implicatures (including scalar implicatures) as presumptive meanings, i.e.,
default interpretations derived through the use of both context and, importantly, past
experience. These interpretations are automatically derived as primary, most accessible
interpretations. A processing prediction stemming from this account is that they would be
processed in a shorter time as compared to their logical interpretation.
On the other hand, Relevance Theory proposes (Sperber and Wilson 1986; Carston 2002)
that their pragmatic interpretation is inferentially derived, following the communicative
principle of relevance, only when the pragmatic interpretation is the most contextually relevant.
The logical interpretation would still usually be the primary, less cognitively demanding,
interpretation.
Experimental Pragmatics scholars tested these two theories, with no conclusive results.
Studies by Noveck (2001) and Bott and Noveck (2004) seem to suggest that Relevance Theory’s
view is more plausible, though recent studies by Reboul (2004) as well as Panizza, Onea, and
Mani (2021) provided some evidence that scalar implicatures are processed online, as the
utterance unfolds, suggesting a weaker role of context and a view of scalar terms as early triggers
for the implicature. We will elaborate more on this later.

Figurative language. Phenomena pertaining to the figurative language category include

metaphors, metonymy, irony, and, arguably, indirect speech acts. All of these phenomena share
the same main question: what is the role of the literal meaning of an utterance containing
figurative language in understanding the figurative meaning.
The most studied phenomenon has historically been metaphor, but theories that have
arisen to account for metaphor are now considered and tested as theories potentially accounting
for figurative language in general. Three are the main accounts in question: the literal first
hypothesis, the direct access view, and the graded salience hypothesis.
The literal first hypothesis is a theory stemming directly from the Gricean standard
pragmatic model. According to the standard pragmatic model, figurative language
comprehension occurs through three steps: (i) the literal meaning of the expression (i.e., what
is said) is the first necessary step; (ii) the literal meaning is rejected as inappropriate; (iii)
another meaning, implicit and figurative, is sought due to the literal meaning inappropriateness.
This is what the literal first hypothesis holds as well: that the literal meaning of figurative
language phenomena is the first to be computed, by default. Let us look at the metaphor in
(15).
(15)

That dancer is a butterfly

According to the literal first hypothesis, the hearer would go through the literal meaning, i.e.,
“That dancer is a butterfly”, which violates the Gricean Maxim of Quality (because its content
is false), and it would therefore be recognized as inappropriate. The hearer would then look for
a metaphorical interpretation, i.e., “That dancer is light” or “That dancer is gracious”. This
would constitute a greater processing effort than the mere processing of the literal meaning,
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which would result in longer processing times. Evidence in favor of this account can be found
in early works by Clark and Lucy (1975).
On the contrary, the direct access view holds, as its name suggests, that figurative
language is accessed and comprehended directly, with no need to go through the literal meaning
of the expression. Under this view, the hearer directly selects the interpretation that is
contextually more appropriate, making the figurative interpretation part of what is said. Among
the main scholars in favor of the direct access view, we can find Raymond Gibbs (2002),
contextualists (Recanati, 2004), and some relevance theorists such as Carston (2010). Some of
their work in Experimental Pragmatics seem to provide evidence that processing times do not
differ between figurative and literal expressions, or even differ in favor of a faster processing for
figurative (and, particularly, idiomatic) interpretations (Glucksberg, 2001). Under this view,
cases where figurative language processing takes longer are interpreted in terms of lower or
higher conventionality of the expression (more on this later), rather than as evidence in favor
of the literal interpretation being a necessary first step for processing.
The last account, Giora’s (2003) graded salience hypothesis, proposes an alternative
account rooted in the principle of salience, defined on the basis of conventionalization and
frequency. The first meanings to be processed are the most salient ones. In a sense, this account
allows for a twofold model like the standard pragmatic model does, but the two mechanisms
unfold in parallel: while one operates on the linguistic information, retrieving semantic meanings
from lexicon and prioritizes the most salient ones (in a bottom-up fashion), the other one
operates on the contextual information, prioritizing meanings that are appropriate for a specific
context (in a top-down fashion). This twofold process stops when among these meanings there
is a sufficiently appropriate meaning, making it a shorter or longer process depending on the
salience of the prioritized meanings. In the case of non-familiar metaphors, the most salient
meaning could appear to be the literal one; as a consequence, the process is longer because it
results not to be appropriate from a contextual point of view.
We will see in more detail how these accounts can apply to indirect speech acts in the
next chapter.
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2. Two types of pragmatics
Abstract: Evidence from experimental research on the phenomena presented in the previous section
suggests that not all pragmatic phenomena are created equal. Experimental Pragmatics hosted several
theoretic efforts to account for these differences, and a particular emphasis has been given to the role of
Theory of Mind abilities. In this chapter, I report on the historical and current debate on the relationship
between Pragmatics and Theory of Mind, and I present the hypothesis of a divide between different
types of Pragmatics. In particular, I sketch an overview of a recently proposed framework dividing
between Linguistic- and Social-Pragmatics, in order to better frame indirect speech acts in this
theoretical landscape.
Keywords: Experimental Pragmatics; Theory of Mind; Linguistic-Pragmatics; Social-Pragmatics.

2.1.

Pragmatics and Theory of Mind: a complex relationship

The first theoretical and experimental works in the Experimental Pragmatics field traditionally
considered pragmatics as overlapped with Theory of Mind (Bosco et al., 2018). Theory of Mind
(ToM) is defined as the ability to attribute mental states to oneself and other people to make
predictions about their behavior (Premack & Woodruff, 1978). Since, within a Gricean view,
pragmatics corresponds to the ability to produce and recognize communicative intentions, post
Griceans hold that it should be associated with mind-reading abilities (Sperber & Wilson, 2002).
The nature of this association, though, is yet to be defined. One interpretation of the association
would be to consider pragmatics as a sub-module of ToM: ToM would be dedicated to more
general mind-reading abilities and pragmatics would be rooted in a more specific mind-reading
process of intentions recognition (Sperber & Wilson, 2002). It is undisputed that understanding
people’s mental states is a requirement for communicating effectively (Cummings, 2015; Happé
& Loth, 2002), but recent studies suggest that pragmatics has its specific developmental and
decay patterns, separate from ToM’s (Bosco et al., 2018; Domaneschi & Bambini, 2020).
Importantly, ToM is gradually acquired during childhood (Wellman and Liu, 2004), with
different milestones for first-order ToM abilities, which seem to be acquired between 4 and 6
years of age (Fernández García et al., 2021; Wimmer and Perner, 1983) and second-order ToM
abilities, whose early competence seem to emerge around the age of 6 and 7 years (Osterhaus
and Koerber, 2021; Perner and Wimmer, 1985). ToM’s improvement actually continues
throughout (pre)adolescence (Bosco et al., 2014; Dumontheil et al., 2010), but it is completely
acquired before adulthood. For this reason, studies in the developmental domain have been
particularly important for highlighting both the potential influence of ToM abilities on
pragmatic tasks and the fundamental difference between ToM and pragmatic competence.
These studies have valuably contributed to highlight that pragmatic competence involves a
cluster of cognitive functions varying across phenomena and populations (Bosco et al., 2018;
Domaneschi & Bambini, 2020). As a consequence, the idea that pragmatics overlaps with ToM
has recently been questioned, in favor of a view of pragmatic competence that does not coincide
with ToM abilities, but, rather, relies more on other linguistic and cognitive abilities or on ToM
depending on the phenomenon or task.
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2.2.

Different types of pragmatics

Discourse on the prominence of the role of ToM abilities in pragmatic comprehension recently
inspired internal classifications of pragmatic phenomena on that basis. However, the idea that
not all pragmatic inferences are equal is not new to the pragmatic literature. Several proposals
to account for differences in processing between pragmatic phenomena emerged from theoretical
to clinical pragmatics, from Sperber (1994), Levinson (2000) and Recanati (2004) to O’Neill
(2012), Kissine (2016), and Andrés-Roqueta and Katsos (2017). In fact, research on a variety
of clinical conditions (and, particularly, on the Autism Spectrum) enriched the picture with
population-specific hypotheses that might have an impact on the status of pragmatics.
In what follows, I will try to sketch some of the most influential among these proposals.

Generalized and particularized implicatures
A difference between generalized and particularized pragmatic inferences has been suggested by
Levinson (2000). In fact, Levinson expanded upon the Gricean notion of generalized implicatures
(Grice, 1975), presented in subsection 1.1.2, that characterized them as those that “would
normally (in the absence of special circumstances)” be carried by “the use of a certain form of
words”. Levinson’s proposal for generalized conversational implicatures defines them as default
inferences, i.e., implicatures that we would normally and automatically infer in the absence of
evidence to the contrary. Conversely, particularized implicatures depend heavily on the context
and would not arise in different contexts. An example of this would be the following:
(16)

S1: Did the children’s summer camp go well?
S2: Some of them got stomach flu
Generalized Implicature: Not all of the children got stomach flu
Particularized Implicature: The summer camp didn't go as well as hoped

As the example in (16) suggests, on the one hand the particularized conversational implicature
depends on the context provided by S1, and would not be generated if the context was, for
instance, a question about whether all the children were able to sit their exams (Carston, 2004a).
On the other hand, the generalized implicature would be generally generated in any context.
According to Levinson (2000), these two pragmatic inferences work in completely
different and distinct ways. In fact, while generalized conversational implicatures are based on
three informative principles (comparable to the Gricean Maxims of Quantity and Manner),
leading hearers to employ a corresponding heuristic1, particularized conversational implicatures
Levinson’s three heuristics are called the Q, I, and M heuristics, and are defined as follows:
Q-HEURISTIC: What isn't said to be the case is not the case.
I-HEURISTIC: What is said in a simple (unmarked) way represents a stereotypical situation.
M-HEURISTIC: What is said in an abnormal (marked) way represents an abnormal situation.
1
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depend on some (unspecified) maxim of relevance, responsive to particular contextual
assumptions.

Primary and secondary types of pragmatic processes
Recanati (2004) proposes the existence of two different types, i.e., primary and secondary, of
pragmatic processing. These two types of processing differ in terms of output and of actual
process. On the one hand, we could define secondary pragmatic processes as Gricean inferences,
that are based on intention recognition and hypotheses on the speaker’s mental states. These
are needed in order to derive secondary meanings, i.e., meanings that diverge from the literal
content of an utterance. On the other hand, primary meanings are derived through primary
pragmatic processes, operating locally, on the basis of the linguistic structure of an utterance.
Primary pragmatic process do not rely on ToM, and are subject only to accessibility
considerations, i.e., to the possibility to access the primary meaning of the utterance through
the lexical items included in said utterance. In fact, primary pragmatic processes consists of the
selection of the most accessible among the concurrent semantic values (of a lexical item included
in an utterance) and of the compositional computation of the primary meanings. This contextdependent processes at the basis of primary meanings computation include saturation of
indexicals, narrowing and broadening, more generally enrichment, including generalized
conversational implicatures as described earlier in section 1.1.2.
Recanati’s (2004) view is somewhat opposed to the modular view of Relevance Theory,
though Sperber (1994) also distinguishes between different interpretative procedures, as we will
see in the following paragraph.

From naive optimism to sophisticated understanding
As we have mentioned before, Relevance Theory holds that the range of possible interpretations
of a statement is narrowed on the basis of a cognitive principle of optimal balance between
processing efforts and cognitive effects that require these efforts. As for the way this
interpretation is reached, Sperber and Wilson (2005) as well as Carston (2004b) and other
Relevance theorists, state that all implicatures are inferred by the same process, that is always
context-driven.
However, Sperber (1994) illustrated how different interpretative procedure could be put
in place depending on, for instance, the hearer’s age. The simplest one would be the
interpretative procedure that Sperber named naive optimism, which consists in inferring from
the communicative stimuli the informative intention that is perceived as the most relevant from
the hearer’s point of view. This strategy, according to Sperber (1994), would be used by young
children. However, the speaker’s meaning could differ from what is perceived as relevant from
the hearer’s egocentric point of view. As a consequence, the naive optimism interpretation
strategy will only be successful in cases where the speaker is benevolent and competent enough
to realize what is relevant and salient for their hearer in that specific moment.
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A more powerful interpretation strategy is cautious optimism, which consists in
attributing an interpretation that the speaker might have considered relevant enough and most
easily accessed, rather than the most accessible relevant interpretation form the hearer’s
egocentric point of view. A competent hearer would, in fact, allow for the possibility that the
speaker has misjudged what would be the most accessible and relevant interpretation to the
hearer. As a result, this second strategy can be successful if the speaker is benevolent; they do
not need to necessarily be competent.
The optimal interpretation strategy is sophisticated understanding. This consists in
attributing the informative intention that the speaker is likely to have intended to make
mutually manifest to them and their addressee. In this sophisticated strategy, the speaker does
not need to be benevolent nor competent. They are only assumed to intend to seem benevolent
and competent. In this case, then, even if the intention fails, interpretation might succeed.
In most communicative situations, according to Sperber (1994), naive or cautious
optimism can be used as “default” interpretation strategies (that do not require explicit
representation of the speaker's mental states), while the higher metarepresentational levels that
are necessary for sophisticated understanding are not needed. However, if the optimistic
strategies fail, competent hearers can then use sophisticated understanding, performing complex
metarepresentational inferences.
This view states the existence of several interpretative strategies, with different levels of
complexity. Crucially, however, under a relevance-theoretic framework, the output of any of
these interpretative strategies would always consist in attributing an informative intention to
the speaker. For this reason, Relevance Theory would still speak in favor of a unitary pragmatic
module.

Egocentric and inter-subjective pragmatics
Looking at experimental data coming from research on the Autism Spectrum, Kissine (Kissine,
2016) modified Sperber’s (1994) proposal of different interpretative strategies by taking ToM
explicitly into account.
Kissine renamed naive optimism as egocentric relevance, which does not require ToM
and is based on egocentric considerations only. Its output consist in representing a certain
content (rather than the speaker's informative intentions), and it is limited to primary
meanings, and “(some) indirect speech acts” (Kissine, 2016).
The concept of cautious optimism evolved in that of allocentric relevance, which does
require implicit first-order ToM. Similar to egocentric relevance, allocentric relevance evaluates
whether a certain represented content is compatible with the speaker's perspective.
Lastly, sophisticated understanding evolved in “Gricean”, sophisticated interpretation.
This interpretation strategy is only possible when second-order ToM is available, as it involves
complex inferences about the speaker's communicative intentions. As a result, it allows for irony
comprehension.
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This hierarchy of interpretative strategies fits better with the existing data from atypical
populations, as egocentric relevance seem to be at work for most autistic2 people and allocentric
relevance for typically developing children, at least before the age of seven (Kissine, 2012). In
fact, as we will discuss more thoroughly in chapter 6, there is conflicting evidence on pragmatic
abilities in autism. Most autistic children seem not to pass first-order ToM tasks (Baron-Cohen,
2000), but they perform well in some pragmatic tasks, which, Kissine argues, might belong to
pragmatic processes of this first kind, that are based on egocentric relevance, such as scalar
implicatures, metaphors, and some indirect requests (Kissine et al., 2012, 2015; Norbury, 2005;
Pijnacker et al., 2009). However, most of them seem to have difficulties with faux-pas detection
in conversation and irony (Deliens et al., 2018; Eales, 1993).
As Kissine suggests, such a selective pragmatic profile in autism would be more difficult
to explain on a modular theory of pragmatics, while the presented hierarchy and the existence
of egocentric pragmatic processing would render a specific and unitary pragmatic module
unnecessary. Kissine also argues that a psychologically plausible model of pragmatics should
treat between types of meanings à la Recanati (i.e., primary vs. secondary) and types of
pragmatic processes à la Sperber (i.e., accessibility-based vs. Gricean) as independent
dimensions that do not correlate. Kissine views them as context-sensitive pragmatic processing
options and contextually-dependent selection of interpretative norms, respectively. Though this
model remains, as per the author’s explicit admission, largely speculative, the existence of a
specific and singular pragmatic module is not needed under this view.

Cognitive, social, and mindful pragmatics
O’Neill (2012) also came to reason on potentially different strategies in pragmatic processing
from the clinical and developmental pragmatics perspective. O’Neill proposed a framework
where pragmatics is composed of three different components, i.e., cognitive, social, and mindful
pragmatics. Each of these components draws, respectively, on cognitive, social, and cognitivesocial knowledge. These three domains of knowledge are frequently discussed in the clinical and
developmental literature as underlying pragmatic abilities (O’Neill, 2012: 263).
Under this view, cognitive pragmatics includes pragmatic principles such as
conventionality and contrast, or the individuation of deictics, as even though the information
depends on a specific perspective, the point of view that has to be taken into account is not
related to an individual person, but it is, rather, specific to the location, time and general role
of the people involved in the conversation.
Contrary to the more common use of this expression, O’Neill then defines social
pragmatics as including “rule-based adaptations of language”, such as polite forms and forms
of address, but also other adaptations that are not rule-based but can still be traced back to
features and conventions regarding different interlocutors. The way it would contrast with
cognitive pragmatics is that it invokes knowledge that is less about the cognitive perspective of
The present thesis respects the preference of the autistic community in terms of use of an identity-first language
when referring to autistic people. For an exhaustive explanation of the reasons behind this choice, see (Botha et
al., 2021).
2
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speaker and hearer and more about the communicative expectations (though not yet the actual
mental states) of other people. However, the ‘perspective’ that is needed is not related to
knowledge of a specific person per se, as it is still mostly related to conventions.
Lastly, mindful pragmatics would include pragmatic competence that relies on
comprehension of mental perspectives and expectations that might differ from speaker to hearer.
These are related to a more individual level of the specific interlocutors (rather than a more
general and conventional level of comprehension). In situations where mindful pragmatics is
concerned, the hearer needs to take the speaker’s mind into account in a subjective manner
(i.e., focusing on their knowledge, desires, and intentions), rather than in a more general manner
that could apply across different situations and interlocutors. The former is comprised in
mindful (i.e., social-cognitive) pragmatics, while the latter is comprised in cognitive pragmatics.
According to O’Neill, indirect speech acts are an interesting case as they need both
social-cognitive and social-cultural knowledge to be comprehended, but they are mostly based
on social rules and politeness. As a consequence, they would, in most cases, belong to the
domain of social pragmatics, as young children are usually taught polite forms explicitly (Foster,
1990).

Linguistics and social pragmatics
Another interesting view coming from the clinical and developmental pragmatics perspective is
a recent proposal by Andrés-Roqueta and Katsos (2017). The following subsection will present
it in detail.

2.2.1. Linguistic pragmatics and social pragmatics
In the frame of research on different types of pragmatics, a recent paper by Andrés-Roqueta
and Katsos (2017) proposed a distinction between linguistic- and social-pragmatics, which
would constitute two different kinds of pragmatic tasks. In their view, linguistic-pragmatics, on
the one hand, includes pragmatic tasks whose comprehension relies on the hearer’s egocentric
point of view: linguistic abilities (e.g., lexical and morpho-syntactic competence) and basic
knowledge of pragmatic norms would suffice to succeed such a pragmatic task. This means that,
for linguistic-pragmatic tasks, second-order ToM inferences would not be necessary to guarantee
utterance comprehension. For instance, take a scalar implicature such as the one presented
earlier, in (10).
(10) Some of the chapters of this thesis are published articles [repeated]
Interpreting (10) as meaning (11) is an example of a linguistic-pragmatics task.
(11) Not all the chapters of this thesis are published articles [repeated]
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In fact, structural language abilities and knowledge of the Maxim of Quantity can be sufficient
to comprehend the scalar implicature.
Social-pragmatics, on the other hand, includes pragmatic phenomena whose
comprehension depends on perspective-shifting skills: linguistic abilities and knowledge of the
basic pragmatic norms seem not to be sufficient to ensure comprehension. In fact, these
phenomena require the hearer to infer the speaker’s mental state. For instance, consider an
utterance of (17).
(17)

Doing a PhD in a pandemic is so relaxing!

Interpreting (17) as an ironic utterance meaning (18) is an example of a social-pragmatics task.
(18)

Doing a PhD in a pandemic is really stressful

In this case, structural language abilities and knowledge of the Maxim of Quality are not
sufficient to comprehend the utterance as ironic. Rather, second-order ToM would be necessary
to fully derive the speaker’s meaning.
The authors underline that this distinction is task-specific, rather than phenomenonspecific, as different tasks can tackle and support differently the comprehension process of a
given phenomenon. Andrés-Roqueta and Katsos (2020) went on to test this hypothesis in a
study on Autism Spectrum Conditions and Developmental Language Disorder in which they
compared children’s competence in two pragmatics tasks requiring ToM abilities and linguistic
abilities to different extents, providing experimental evidence in support of their theory. The
results seem to suggest two different pragmatic processes are indeed at stake when processing
a linguistic- or a social-pragmatics task. In fact, while in the linguistic-pragmatics task
(measuring children’s sensitivity to informativeness) language abilities predicted children’s
performance (regardless of the diagnosis), in the social-pragmatic task (i.e., an age-appropriate
selection of 6 stories from Happe’s (1994) Strange Stories with an ad hoc scoring of participants’
responses, focusing on pragmatic variables rather than on mentalizing3) both language abilities
and ToM abilities predicted children’s performance (and the Autism Spectrum Conditions group
performed worse than the other two groups). This suggests that the linguistic- vs. socialpragmatics divide holds and might be useful to categorize pragmatic tasks as well as inform
assessment for pragmatic impairments4.
Recently, the framework has become even more complex, introducing the idea that
interpretive strategies can also change for the same pragmatic phenomenon. These can depend
Andrés-Roqueta and Katsos (2020) declare that responses were coded and evaluated for relevance/pragmatic
appropriateness of the answer, informativeness/accuracy, and truthfulness/veracity. The final score per story
(range: 0-3) was the sum of these 3 (range: 0-1) sub-scores. This made the measure a pragmatic rather than a
ToM measure.
4
The authors used a linguistic-pragmatics task, requiring structural language abilities, i.e., the Cavegirl task,
measuring children’s sensitivity to the pragmatic maxim of informativeness, and a social-pragmatics task, requiring
ToM competence, i.e., a set of six stories involving jokes, (white) lies, irony and figures of speech, selected from
Happé’s (1994) Strange Stories test.
3
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on specific linguistic or ToM abilities of the hearer or on specific features of the phenomenon
or, more specifically, of the task. Both can be involved with different extents depending on the
utterance, the context of the utterance, and some features of the sentence. One of these features,
for instance, is conventionalization. In this respect, a relevant case is metaphor. We have already
mentioned Giora’s (2003) graded salience hypothesis, but several other metaphor-specific
theories have arisen that are rooted in this idea. Metaphorical expressions range from dead or
frozen metaphors, such as “The leg of the table”, to familiar metaphors, such as “His boss is a
shark”, to creative metaphors like poetic metaphors (e.g., “Fear is a blind snake”). Recently,
Carston (2010) and Carston & Wearing (2011) have proposed a dual route account. This
account holds that in order to cover the whole phenomenon we need to allow for two modes
(i.e., routes) of processing: (i) an online ad hoc concept construction process, which is rapid and
local, devoted to lexical enrichment during utterance comprehension (concepts’ properties are
pragmatically adjusted in order to create ad hoc concepts); (ii) an utterance-focused pragmatic
inference, which is reflective and global, focusing more on the whole utterance’s literal meaning.
Carston does not advocate for a precise distinction between two different types of metaphor.
However, the dual route account proposes that the first (rapid and local) route occurs for certain
metaphors, which do share some properties as, for instance, being conventional, single-word,
spontaneous, and have a propositional content. The second (slower and global) route, instead,
occurs when the local processing load goes beyond the level where constructing an ad hoc
concept entails too much effort, and a longer process of reflective inference is required. In other
words, while for the first route the speaker’s meaning is conveyed through direct, explicitly
communicated propositional content (and some implicatures), for the second route it is
conveyed entirely through (“weakly communicated”) implicatures. However, Carston does not
exclude the possibility that the process could switch from the first to the second route in some
cases exceeding a certain processing load. Other authors have suggested different processing
routes for metaphor: Bowdle and Gentner (2005), proposed the career of metaphor hypothesis,
where conventional metaphors are processed through a categorization mode and novel
metaphors through a comparison mode (as implicit similes). The hypothesis holds that as a
metaphor becomes more conventional, the mode of processing goes from comparison to
categorization.
Vega Moreno (2007) suggests that, even though a relevance-theoretic framework such as
hers, where no different comprehension processes are hypothesized, differences between creative
and conventional metaphors can be captured in terms of strength of the explicatures and
implicatures the hearer has to derive to retrieve the speaker’s meaning. Familiar stimuli would
enact recurrent selective processing that would develop an automatic cognitive procedure or
inferential route to process the known stimuli. The more a particular combination of words is
familiar, the more the assumptions derived in processing the same string on previous occasions
will be the most highly activated, as in a pragmatic routine (Vega Moreno, 2007: 117).
An interesting question for experimental research would therefore be whether different
interpretive strategies for the same phenomenon, depending on conventionalization and
involving ToM to different extents, could also be at stake for less studied phenomena, such as
indirect requests.
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2.2.2. Local vs. global processing
This mostly theoretical discussion is partly intertwined with another important issue in
Experimental Pragmatics: the local and global processing of pragmatic inferences. Different
theoretical positions hold different views as to what extent Gricean reasoning actually influences
online utterance interpretation (see Breheny et al., 2013). Research work by Sedivy and
colleagues (Sedivy, 2003; Sedivy et al., 1999) suggested that Gricean reasoning does indeed
influence online processing. Subsequent experimental efforts went on to test whether different
kind of implicatures would be processed differently. In general, implicatures could be conceived
of as either nonce inferences, based on the whole content of an utterance and
metarepresentation, or default inferences, triggered by specific lexical items or sequences of
them (Reboul, 2004). On the one hand, conversational implicatures of the first type, could in
principle be accessed at the end of an utterance only. In other words: they could only be
processed at a sentential level, which means they would be an instance of global processing.
They would require mentalizing abilities and, therefore, the indirect interpretation should be
reached off-line, as it can only be reached at the end of the utterance, at a global level, on the
whole expression. This could be the case of irony and humour (see Chemla & Schlenker, 2012).
On the other hand, inferences that are triggered by specific lexical items, instead, could be
accessed as soon as that lexical item, serving as trigger, is read or heard throughout the
utterance, at a subsentential level, which means they would be an instance of local processing.
This is what Chemla and Schlenker (2012) define an asymmetrical processing behavior. In fact,
the indirect interpretation of a phenomenon could be triggered and computed on-line, while the
sentence unfolds. As such, this could result in longer reading times in the sentence region where
the trigger word is presented, as most of the processing effort would be focused on that part of
the utterance, which would not require extensive elaboration at the end, instead.
This distinction is supported by empirical evidence that the time-course of pragmatic
processing can notably vary depending on the phenomenon. On the one hand, recent studies
show signs of online access to certain types of scalar implicatures (Panizza et al., 2021) and
presuppositions (Domaneschi & Di Paola, 2017, 2019) triggered by specific lexical items. On
the other hand, this is not the case for pragmatic phenomena such as irony, that would even
fulfill the predictions of the standard pragmatic model, as their pragmatic meaning seem to be
accessed only at the end of the utterance (Filik & Moxey, 2010). It is worth noting that other
theoretical positions do not interpret these results as speaking in favor of a clear distinction
between the two types of inferences. For instance, Geurts (2010) observes that, in his view,
even if we cannot entirely compute implicatures until the whole utterance is completed, we can
begin to do so long before it is.
The distinction between local and global processing is particularly important to bear in
mind when looking at experimental data on adults’ processing of pragmatic phenomena. Once
again, an interesting and open question would be whether specific features of a phenomenon,
such as indirect requests, could affect the kind of processing primarily involved, varying from
local to global processing depending on conventionalization and on the extent to which ToM is
involved.
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3. Indirect Speech Acts
Abstract: In chapter 1, we have briefly framed indirect speech acts as an instance of figurative language.
In fact, indirect speech acts are often conceptualized as an instance of non-literal language, along the
lines of metaphor or irony, and have been tested as such in the Experimental Pragmatics framework.
Indirect speech acts, especially indirect requests, have been one of the first topics to be investigated
through reaction time studies in early Experimental Pragmatics studies in the 70s. However, speech acts
as a pragmatic phenomenon have an earlier and more specific history, that will be presented in the next
sections. We will then move forward towards current theories and experimental evidence on indirect
requests comprehension, with a particular focus on the distinction between conventionalized vs. nonconventionalized indirect requests. Lastly, we will briefly sketch some open research questions on the
topic.
Keywords: Speech Acts; Indirect Speech Acts; Indirect Requests; Implicatures; Explicatures.

3.1.

Austin: the father of the Speech Acts Theory

Research on speech acts (SAs) dates back to 1962, when Austin’s How to do things with words,
the book that collects his lectures held at Harvard in 1955, was published.
The starting point was noting that some utterances do not describe a state of things,
nor the action of doing something: they actually do that something, if uttered in certain specific
circumstances. Austin (1962: 5) lists, for example, utterances such as those in (19)-(22).
(19)

I do [during a marriage]

(20)

I name this ship Queen Elizabeth [while breaking a bottle on the ship’s bow]

(21)

I give my watch to my brother [in a will]

(22)

I bet you sixpence it will rain tomorrow [with the intention of paying if it does
not rain the following day]

Performatives. Austin called this kind of utterances performatives, as opposed to constatives

(utterances describing or stating some state of affairs that can either be true or false, according
to Austin, 1962: 3). Austin defines performatives as sentences whose enunciation causes a result,
constituting an action per se (1962: 6). The circumstances in which these utterances are
performed, though, must be “appropriate”: if the conditions stated in brackets in examples (19)(22) are not met, the actions that these utterances represent will not be effective. In that case,
in fact, the performative would be infelicitous, as these conditions are necessary for the “happy
functioning of a performative” (Austin, 1962: 14).

Felicity conditions. Austin proposed a list of these necessary conditions, divided into three

groups, A, B, and G. Conditions listed under A and B are concerned with rituality,
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conceptualized in terms of “an accepted conventional procedure having a certain conventional
effect” (Austin, 1962: 14). It must (A1) exist; (A2) be invoked by the appropriate people in the
appropriate circumstances, and (B1) be executed correctly (wording of specific formulas
included) and (B2) completely.
Conditions listed under G, instead, are concerned with intention: people participating in
the conventional procedure must (G1) intend to conduct themselves and (G2) actually conduct
themselves according to the thoughts and feelings that the procedure expect them to have.

Violations. In case conditions A1-B2 are violated, the act for which the verbal formula in
question is designed is not successfully performed (Austin called this kind of violations misfires).

This also means that the act has no effect. For instance: imagine that an ordinary man
pronounces a couple husband and wife in their living room; since that ordinary man has no
power to do so in that circumstance, they will not be married after the formula has been
pronounced.
In case conditions G1-2 are violated, the act is in fact achieved, but it can be defined as
an abuse of procedure (and that is why this kind of violations are called abuses). As a
consequence, the act is achieved but it is not implemented. For example, imagine making a
promise without having the intention of keeping it. The performed speech act is infelicitous, as
it will not be consummated.

Speech Acts Theory. What makes an utterance a performative has been a problem since this

very first publication on the matter. Austin realized he had used explicit performatives only,
i.e., utterances that included unambiguous and clearly recognizable expressions (e.g.,“I
promise”), but this is not always the case (Austin, 1962: 32).
The quest for some grammatical or lexicographical criterion to identify performatives
(that proceeded in works by Searle and Sadock) led to a more comprehensive theory of SAs.
This theory aims at accounting for the fact that to say anything is always to act, regardless of
the grammatical form of the utterance.

3.1.1. The three levels of a speech act
The locutionary act. According to Austin (Austin, 1962: 92), to say something is always to
perform the act of uttering (i) certain sounds (phonetic act), (ii) certain words, i.e., certain
types of sounds comprised in a vocabulary, in a certain construction (phatic act), and to do so
(iii) with a certain meaning, i.e., a certain sense and reference (rhetic act). To distinguish
between the last two concepts, let as look at the following two examples.
(23)

Federico said: “I will come”

(24)

Federico said he would have come
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The utterance in (23) reports on a phatic act, i.e., on a pheme. The utterance in (24), the socalled indirect speech, reports on a rhetic act, i.e., on a rheme. As can be noted, a pheme can
be used in different circumstances, e.g., the pheme in (23) could be said by Cecilia instead of
Federico, and would constitute a different rheme. It can be said that while a pheme is a unit of
language, a rheme is a unit of speech.
The (i), (ii), and (iii) acts mentioned here constitute what Austin describes as the first
level of SAs, namely the locutionary act (I).

The illocutionary act. To perform a locutionary act (I) is to perform an illocutionary act (II) as

well. The illocutionary act might vary depending on the way the speaker is using the locution,
i.e., for what function, or, to be more precise, with what illocutionary force. The illocutionary
force of an utterance is better explained in light of the context where the utterance is performed.
The context of performance can help distinguish between, for example, a suggestion and an
order.
Suggesting, requesting, ordering, informing, warning, are all illocutionary acts (II).
Illocutionary acts are the second level of SAs, i.e., “utterances which have a certain
(conventional) force” (Austin, 1962: 108).

The perlocutionary act. Lastly, performing an illocutionary act (II) produces consequential
effects in terms of actions or feelings or ideas that the act stimulates in the interlocutor or the
speaker itself. This is the third level of SAs and it is what Austin called the perlocutionary act
(Austin, 1962: 101) or perlocution (III).
An example might help clarify the three levels just examined.
(25)

Gian said to Francesco: “You should join them” [locutionary act]

(26)

Gian suggested Francesco to join them [illocutionary act]

(27)

Gian convinced/got Francesco to join them [perlocutionary act]

It can be observed by looking at the last example that the perlocutionary act actually
determines the consequences of a SA. It is the production of these consequences that links the
illocutionary to the perlocutionary act. In the case of the example, Gian suggested Francesco
to join them in producing the utterance in (25), but he convinced him to join them by saying
it, which makes the difference between the two acts. However, if he did not succeed at
convincing him, the illocutionary act would not be happily performed. As a matter of fact, an
illocutionary act is not happily performed if a certain effect is not achieved.

Taxonomy. Of the three levels of SAs, the illocutionary act has arguably received more

attention, both by Austin himself and by all the following body of research on SAs. Austin even
tried to create a (non-exhaustive) list of “classes of utterance”, classified on the basis of their
illocutionary force. The five classes he had individuated were (Austin, 1962: 150-162):
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(i)
(ii)
(iii)
(iv)
(v)

verdictives (dealing with authority, e.g., evaluating, condamning);
exercitives (dealing with power and law, e.g., nominating, ordering, firing);
commissives (dealing with declaration of intent, e.g., promising, betting);
behabitives (dealing with social behaviors, e.g., complimenting, apologizing);
expositives (dealing with discourse management, e.g., answering, asking).

These classes actually distinguished types of verbs rather than types of acts, and it is still quite
difficult to understand the criteria behind some of the distinctions Austin made. Nevertheless,
they do give an idea of the many different illocutionary forces SAs can present, and leave space
for the upcoming attempts to develop a more realistic and comprehensive taxonomy.

3.2.

Searle: an alternative taxonomy

John Searle presented an alternative classification for SAs, but, more interestingly, he also
proposed to substantially consider any SA as an illocutionary act itself, having a propositional
content and an illocutionary force. According to Searle, illocutionary force can either be
indicated by linguistic devices like word order, stress, intonation, mood of the verb, and
performative verbs (which he defined as IFIDs, i.e., illocutionary force indicating devices; see
Searle 1969: 30), or by the context of the speech situation, without a specific illocutionary force
indicator (Searle, 1969: 41).
Taxonomy. Searle stated that Austin had confused illocutionary verbs and illocutionary acts
(Searle, 1979: ix). In the attempt not to do the same, Searle proposed an alternative taxonomy
of the “basic categories of illocutionary acts” with some examples of performative verbs
expressing them.
A taxonomy of illocutionary acts, as it was originally titled, was presented at the Summer
Linguistics Institute in Buffalo (NY) in 1971 as a lecture, it was first published in 1975, and
then included as the first essay in Expression and Meaning: Studies in the Theory of Speech
Acts, preceded by a sharp introduction, in 1979. Searle’s (1979: 12-20) taxonomy included:
(i)
(ii)
(iii)
(iv)
(v)

assertives (committing the speaker to the truth of the expressed proposition,
e.g., believing, concluding);
directives (attempts by the speaker to get the interlocutor do something,
e.g., requesting, ordering);
commissives (committing the speaker to some future course of action,
e.g., promising, betting);
expressives (dealing with the expression of a psychological state on something,
e.g., apologizing, thanking);
declarations (guaranteeing a correspondence between the propositional content
and reality, e.g., nominating, declaring).
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As the taxonomy itself reveals, Searle maintained some of the definitions and examples that
can be found in Austin’s (1962) work. In particular, commissives are presented exactly the way
Austin described them in Searle’s classification as well. His aim was to avoid some overlaps that
Austin’s taxonomy created, and the already mentioned confusion between illocutionary verbs
and illocutionary acts. In order to do so, Searle based his taxonomy on several other concepts
that will briefly be outlined in the following paragraph.

3.2.1. The dimensions of variation of a speech act
Searle had originally individuated twelve dimensions of variation of a speech act, that he later
cut down to seven (Searle & Vanderveken, 1985), some of which have had a lot of fame in
subsequent research. Not all these dimensions have the same importance: the following three
are the most relevant and most frequently cited.

Illocutionary point. The whole classification is actually based on a new concept, that of

illocutionary point, that he had previously enunciated as the essential condition for a speech
act (Searle, 1969: 41). The illocutionary point is defined as the purpose of a type of illocution,
though it does not imply that every illocutionary act has an associated perlocution. For example,
the illocutionary point of a statement is just to represent reality the way it is, and it is not an
attempt to produce any perlocutionary effect in the interlocutor.
The illocutionary point does not coincide with illocutionary force, but it is part of it. For
instance, “the illocutionary point of requests is the same as that of commands: both are attempts
to get hearers to do something,” exemplified Searle, but “the illocutionary forces are clearly
different” (Searle, 1979: 3).

Direction of fit. In exposing his taxonomy, Searle drew on another useful concept: that of

direction of fit. Some illocutionary acts have as their objective to get their propositional content
to match reality (words-to-world direction of fit), others to get the reality to match the
propositional content (world-to-words).
The direction of fit of assertives is words-to-world, that of directives and commissives is
world-to-words. Expressives have no direction of fit, and the truth of the proposition is
presupposed. As the main feature of declarations is the correspondence between words and
reality, the direction of fit of declaration is both words-to-world and world-to-words (Searle,
1979: 19).

Expressed psychological state. Lastly, the expressed psychological state describes the attitude

expressed by the speaker towards the propositional content of the performed illocutionary act
(Searle, 1979: 5). It is expressed even if the speaker was insincere, although the expressed
psychological state of an illocutionary act is what Searle had previously called the sincerity
condition of that act (Searle, 1969: 60; as previously mentioned, it is the equivalent of rules G
by Austin, 1962: 14). An example might help clarifying these three concepts.
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(28)

I will bring you to the concert

The utterance in (28) represents the SA of promising: it has the illocutionary point of
undertaking an obligation to do something, it has a world-to-word direction of fit, and it
expresses an intention to do what the propositional content says. Note that the utterance
expresses it in any case, even if the speaker was not sincere.

3.2.2. The theoretical birth of indirect speech acts
With Indirect Speech Acts (presented as the second essay in his Expression and meaning in
1979, though it had previously been published as an essay in the third volume of Syntax and
Semantics, edited by Cole and Morgan, in 1975) Searle addressed an interesting issue: there are
cases in which the speakers mean what they say, but they mean something else as well. In some
of these cases, the speakers might perform an illocutionary act indirectly through the
performance of another: this is what Searle defined an indirect speech act (1979: 30).
Non literal meaning of SAs. In this chapter, Searle included the phenomenon in the wider
framework of the relationship between the literal meaning of an utterance and the speaker’s
meaning, in those cases where they differ: according to Searle, the speakers uttering indirect
speech acts (ISAs) do mean what they say, but they also mean more.
In order to clarify this concept, it is useful to start where he started, from an example
like the following:
(29)

Can you pass the salt?

The utterance in (29) can mean two different illocutions, with different propositional contents:
the speaker might mean it as a question about the interlocutor’s ability to get the salt, or as a
request to pass it. In fact, it is a case of ISA as Searle defined it: one illocutionary act (in this
case, a request) is performed indirectly through the performance of another (in this case, a
question).

Directives and politeness. The example in (29) serves well to highlight how directives are the

most interesting to study in the area of ISAs, because general politeness requirements impose
on the speaker not to perform imperatives (e.g., “Come!”) or explicit performatives (e.g., “I
order you to come”) too much. As a consequence, alternative, indirect means are to be employed
for the same illocutionary point (Searle, 1979: 36).
Searle (1979: 39-43) shared eight facts about sentences like (29) that will serve as a useful
introduction to the problems with indirect requests processing outlined in the next sections:
1. sentences like (29) do not have an imperative force as part of their meaning;
2. they are not ambiguous between an imperative and non-imperative illocutionary
force;
3. they are nevertheless conventionally used to perform directives;
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4. they are not idioms as normally defined;
5. this does not mean they are not used idiomatically as ISAs;
6. they can be uttered literally, with no indirect request meaning (possibly with a
different intonation);
7. they still have their literal meaning even when they are uttered as requests (they
have an additional speaker meaning, but not an additional/different sentence
meaning);
8. the primary (directive) illocutionary act and the literal illocutionary act are both
performed (in reporting the utterance, one could report the literal illocutionary act,
too).

Primary illocution. According to Searle, ISAs comprehension happens through an inferential

strategy which consists in establishing, “first, that the primary illocutionary point departs from
the literal, and second, what the primary illocutionary point is” (Searle, 1979: 35). In the case
of (29), the literal illocutionary act is a question about the hearer’s ability to pass the salt, and
the primary illocutionary point is a request to pass the salt. The individuation of both illocutions
explains responses to ISAs that verbally address the literal illocution while practically
addressing the indirect illocution. For example, answering affirmatively to (29) while passing
the salt.

3.3.

Conventionalization: the case of indirect requests

Starting with Searle’s seminal work, directives and indirect requests (IRs) in particular have
arguably been the most studied ISAs, from both a theoretical and experimental point of view
(Ruytenbeek, 2017). Importantly, much of the literature focused on the variety of different
expressions that can be used to perform an IR, and whether this variety is always processed
through the same process. In fact, while Searle’s explanation focused on a very specific instance
of IRs, taking (29) as the main example, there are several ways the same IR can be conveyed
in a more or less “conventional” fashion. Take, for instance, the three following utterances.
(30)

Can you open the window?

(31)

Is it possible to open the window?

(32)

It is really hot in here.

The utterances in (30)-(32), in an adequate context, can all express the same illocutionary
point. However, they seem to differ in terms of conventionality, possibly linked with higher
levels of indirectness, and subsequently, with higher potential difficulties in processing.
According to the early theory of SAs, there cannot be an illocutionary act in its proper
sense if the means employed are not conventional. But, as Austin pointed out, “it is difficult to
say where conventions begin and end” (Austin, 1962: 118).
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Conventionality is indeed a concept that is central to ISAs comprehension: fact 3 of
Searle’s eight facts about ISAs (1979: 39-43) mentioned in section 3.2.2 introduced an interesting
point, i.e., though normally it would be the imperative illocutionary force to be linked with the
directive illocutionary point, directives can conventionally be performed through other forms,
such as, for instance, a question, and be interpreted as such.
There are several ways we can account for this phenomenon, but they all involve the use
of two important notions: that of (i) conventionality of means and (ii) conventionality of form.

Conventionality of means. In a way, all of the utterances in (30)-(32) can be considered

conventional. According to Clark (1979: 433), in fact, they involve conventions of means. Said
conventions concern the strategies that the speaker can use to perform a SA. They can refer to
the preparatory conditions for the performance of an illocutionary act. For example, one of the
most commonly followed convention of means states that speakers can request their
conversational partners to do something by asking about their ability to do it. In this case, the
content of the speaker’s utterance reflects the preparatory conditions for directives. This
convention specifies a semantic mean through which the indirect request can be performed, and
both the utterance in (30) and (31) reflect this mean.
There are several conventions of means for the performance of directives, resulting in a
wide range of expressions that can be interpreted as IRs. Another very common one is that the
speaker can indirectly request the hearer to perform an action by stating a fact about the world
that makes it possible to infer that an action would be desirable (Gibbs, 1981). The kind of IRs
following this convention of means can be defined highly indirect requests or hints (Clark, 1979;
Ervin-Tripp, 1977), or, more specifically, negative state remarks (see Ruytenbeek, 2020).
The utterance in (32) follows this convention of means: by saying that it is really hot in
the room, the speaker is implicitly stating that it would benefit from more fresh air; the desirable
action stemming from this statement is for the hearer to open the window. The remark of the
negative state implies that the speaker is actually requesting an action that could reverse that
negative state.
There are other conventions of means that are more or less common. The following Table
reports on the most common ones (Gibbs, 1981: 433; Ruytenbeek, 2021: 34).
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Convention of means

Example

Desire. The speaker asserts a wish from which the hearer
can infer that they have to act to fulfill the speaker's
desire.

“I would like the window to stay open”
“I want/need the window to stay open”

Ability. The speaker asks a question about/makes a
reference to the hearer’s ability/possibility to perform the
desired action.

“Can you open the window?”
“Is it possible to open the window?”
“You could open the window”

Performative. The speaker explicitly
performance of a directive SA.

“I suggest/request that you open the window”
“I order/command you to open the window”

states

their

Imposition. The speaker either expresses an obligation or
offers the hearer with the opportunity to perform the
desired action, sometimes by questioning their
willingness.

“You should/must open the window”
“Shouldn’t you open the window?”
“Would you mind opening the window?”

Reference to action. The speaker refers more or less
explicitly to the desired action.

“You will open the window”
“Did you open the window?”
“Don’t you think you should do something?”

Reference to object. The speaker refers to the object they
want the hearer to perform an action on, by asking if the
hearer has/knows it or stating its name.

“Window”
“Window?”
“Do you have an A/C?”

Negative state remark. The speaker gives the hearer a
reason to act or reports about a state of the world, from
which the hearer has to infer the desired action.

“I want you to close the window”
“It’s hot in here”
“I don’t like to stay in hot rooms”

Permission. The speaker asks the hearer to grant
permission for the speaker to do what they are requesting.

“May/Can I open the window?”

Commitment. The speaker asks the hearer if he will
commit himself to performing some desired action.

“Will you open the window?”

Table 1. Conventions of means for performing directives
While there seems to be fair agreement on the various available conventions of means,
it must be stated here that not all scholars always agreed on the theoretical status of
conventions of means. On the one hand, Searle (1979) and Clark (1979), conceived them as a
binary criterion: a speech act could be either conventional or non-conventional in terms of
means. On the other hand, Gibbs (1981), considered conventionality of means to be relative to
particular contexts, and “a good measure of a semantic device's conventionality” to be the
frequency of use in a particular context.
More recent approaches consider conventionality of means as categorical (Ruytenbeek,
2021). In other words, possible values for this criterion are the strategies presented in 0.
Embracing this view, though, implies that any directive, either direct or indirect, would follow
a convention of means. Moreover, the requests presented in Table 1 show a great variety of
forms within the same convention of means. This calls for the second important notion to take
into account when discussing conventionality of speech acts.
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Conventionality of form. Utterances such as (30), also known as Can you…? forms, have been

considered conventionalized forms to convey an IR ever since SAs emerged as a research topic
(Morgan, 1978; Gibbs, 1983). In fact, Can you…? forms have developed a stronger association
with the directive meaning than possibly any other form. As a consequence, Can you…? forms
would be immediately perceived as morphosyntactic constructions linked with the directive
force by means of a convention of form that ISAs can take (Clark, 1979: 433), so common that
they could be defined idiomatic. As to why that is, speakers seem to “tacitly agree to preferably
use specific forms” (Lewis, 1969), and forms that are perceived as conventionalized result as
such from historical processes (Morgan, 1978) so distant in time that conventionality appears
as arbitrary in nature.
Morgan (1978) suggests that Can you…? forms follow a convention of use (as opposed to
a convention of meaning, such as the ones in place for idioms). A convention of use consists in
awareness that a specific form is frequently used to convey a directive meaning. The effect of
such a convention on processing would be to generate “short-circuited inferences” driving the
hearer from the sentence meaning to the speaker’s directive meaning faster than in case the
convention is not in place (we will get back to this in the next sections). Of course, a convention
cannot be in place if the hearer is not familiar with the convention (for instance, if they are not
proficient in the language). In that case, they will follow a longer inferential path towards the
speaker’s meaning. Therefore, for Morgan (1978), a separate convention of use is in place for
each and every form that, over time, gets to be conventionalized.
Bach and Harnish (1984) avoid theorizing that each construction would need its specific
convention of use, but formulate a similar view of Can you…? forms, applying the more general
concept of standardization to the forms that are most frequently used with a directive meaning.
In their view, this would lead to a “compression of the inference”. However, it would not be
applied in the same way to every form, as any form could have a larger or smaller degree of
standardization (e.g., Are you able to…? forms would be less standardized than Can you…?
forms), potentially computable in terms of frequency of use of comparable expressions
(Ruytenbeek, 2021: 37).
Regardless of these differences, both views imply that the high degree of
conventionalization/standardization of a form would make the IR meaning primary. As a
consequence, these IRs could be comprehended without the need to go through another (literal)
illocutionary meaning.
In other words, utterances such as (30), i.e., Can you…? forms, went through a diachronic
process of conventionalization that gradually associates the form with a IR meaning, while
utterances such as (31), i.e., Is it possible to…? or Are you able to…?, even though they follow
the same convention of means, did not (or not as much)5. In most literature on the matter, in
fact, Can you…? forms are usually defined as conventionalized, while forms such as Is it possible
to…? or Are you able to…? are defined as non-conventionalized.
5

Studies conducted through corpora analysis showed that Can you…? forms tend to require a directive

interpretation more often than Is it possible to…? forms (for instance, in a study on French, Can you…? forms
required directive interpretation in the 71% of the instances, while Is it possible to…? forms in the 16% only; see
Ruytenbeek et al., 2017: 50).
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Forms following other convention of means, such as negative state remarks, are almost
never conventionalized. As a result, they can easily be interpreted as assertions with no directive
meaning, if the context is not supportive enough. The inferential processes to get to the
speaker’s meaning, in these cases, would necessarily be based on extra-form information, such
as (Blum-Kulka, 1987):
1.
2.
3.
4.

world knowledge, i.e., non-linguistic information;
context, i.e., the situation where the conversation takes place;
cotext, i.e., the previous part of the discourse;
relationship with the conversational partner.

This would affect processing, too. In fact, “the more indirect the mode of realization, the higher
will be the interpretative demands on the hearer” (Blum-Kulka, 1987, p. 133).
The present project will exclusively focus on Can you…? forms, following a convention
of form, which will be referred to as conventionalized IRs, and negative state remarks, that only
follow a convention of means, and would therefore be referred to as non-conventionalized IRs.
While reviewing the theoretical and experimental literature on the topic, we could also run into
uses of the word conventionalization conceived in the broad sense proposed by Terkourafi, i.e.,
as “an experientially established statistical likelihood that a particular expression will be used
in a particular context” (Terkourafi, 2003: 150). We will try and disentangle these differences
by specifically referring to the forms that the single cited works used as examples or materials.
As we will see, conventionalization, however conceived, might have a role in IRs
comprehension processes and should therefore be taken into account by theories on IRs
processing. The following section will try and present the main ones and how they try and
account for conventionalization.

3.4. Theories of ISAs comprehension: the case of indirect requests
The present section will address how different theories (partly presented in the figurative
language portion in subsection 1.2.3), both historically and more recently, managed the case of
IRs.
The theoretical approaches to ISAs comprehension stem from the general theories
pertaining to the wider framework of the models of figurative language comprehension.
Traditionally, these models have a fairly general scope: their aim is to describe and predict
understanding of non-literal language. Moreover, even though the issue of how the pragmatic
comprehension process unfolds pertains to all the possible kinds of indirect/non-literal speech,
some phenomena, e.g., metaphors and idioms, have undoubtedly been more studied (see Gibbs,
2001, for a review).
Theories specifically devoted to ISAs comprehension are just a few and, as mentioned
earlier, the theoretical debate, as well as the experimental work on the topic, had a huge early
beginning and a rather fast ending (Noveck & Sperber, 2004: 10): most of the works constituting
both the theoretical basis and the experimental evidence on ISAs processing, in fact, were
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published between the 70s and the 90s, and the issues that were left unsolved were only recently
addressed again by some experimental studies that will be presented in section 3.5.
We will therefore start going back to Searle’s Gricean inferential theory of speech acts
and its early opponent, the direct access view.

3.4.1. The inferential theory of speech acts and the standard pragmatic model
As previously mentioned, in line with Grice’s (1989) standard pragmatic model, Searle (1979)
proposed that, in understanding ISAs, the comprehension process proceeds serially through two
steps: first, the direct illocutionary force, that is conventionally associated with the utterance,
is processed; second, the content of the ISA is inferred on the basis of the direct SA and
contextual elements, according to general conversational principles. This is also known as the
inferential theory of speech acts, holding that a theoretical apparatus consisting of “mutual
background information, a theory of speech acts, and certain general principles of conversation”
is sufficient to comprehend ISAs (Searle, 1979: 35). According to Searle, there are 10 steps that
are necessary to understand the directive meaning of an utterance like (29).
(29) Can you pass the salt? [repeated]
The 10 steps are:
1. the speaker has asked a question about the ability of the interlocutor to pass the salt
(fact about the conversation);
2. the interlocutor assumes that the speaker is being cooperative and his utterance has
some point (cooperative principle);
3. the context of the conversation does not indicate a theoretical interest in the
interlocutor’s ability of passing the salt (mutual background information);
4. the speaker probably knows that the question about the interlocutor’s ability has an
affirmative answer (mutual background information);
5. the speaker’s utterance is probably not just a question, but has some additional
illocutionary point (inference from steps 1-4);
6. the ability of the interlocutor to perform the act uttered in the propositional content of
the SA is a preparatory condition for any directive SA (theory of SAs);
7. the affirmative answer to the question would entail that the preparatory condition for
requesting to pass the salt is satisfied (inference from steps 1 and 6);
8. the context involves a dining table and people often use and pass salt back and forth at
dinner (mutual background information);
9. the speaker has alluded to the satisfaction of a preparatory condition for a request that
is probably directed to the interlocutor (inference from steps 7-8);
10. if no other plausible illocutionary point is present, the speaker is probably requesting the
interlocutor to pass the salt (inference from steps 5 and 9).
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Searle also states that an actual interlocutor would not consciously follow all of these steps
during a conversation (Searle, 1979: 36). Nevertheless, as not all of the questions about the
interlocutor’s abilities are requests, discriminating between an actual question and a request
made through a question needs some inferential work on the basis of background information
and general principles of conversation. As Green (2021) points out, Searle’s (1979) view on
ISAs, even though this expression is not used in his work, is actually couched in terms of
conversational implicature.
It must be stated here that the inferential theory of speech acts defined directness and
indirectness in terms of semantic meaning of the sentence types being used. Sadock and Zwicky
define a sentence type as “a regular association of form and the speaker’s use of sentences” and
individuate three main sentence types in English: the declarative, the interrogative, and the
imperative (Sadock & Zwicky, 1985: 156). The idea behind the theoretical birth of ISAs is that
each sentence type is prototypically associated with the performance of an illocutionary act. In
other words, the sentence type would be the primary illocutionary force indicator: declaratives
are prototypically associated with the performance of assertions, imperatives with the
performance of directives, and interrogatives with the performance of questions (Ruytenbeek,
2021:16). As a consequence, any directive that is not performed through an imperative can be
considered an ISA.
This is a literalist approach that assumes that the illocutionary act performed through
an utterance is predictable by default on the basis of the sentence type used. This view therefore
enforces a polar conceptualization of indirectness as either present or not. That is not the case
for more recent approaches to ISAs: both Relevance Theory and graded salience hypotheses
view indirectness as a graded concept, which is not strictly linked to the relationship between
a sentence type and a specific illocutionary act.
The first experimental works on conventionalized IRs posited some early issues to this
view and, consequently, to the inferential theory of ISAs as a whole. An attempt to account for
conventionalized IRs under an inferential theory of ISAs is Morgan’s (1978) concept of “shortcircuited implicatures”, that we mentioned in section 3.3. In name of a convention of use (i.e.,
awareness of the high frequency of use of a specific form to indirectly convey a directive
meaning), Morgan suggests that Can you…? forms such as the one in (29) would generate shortcircuited implicatures. In other words, the high frequency of use of a given expression with a
specific function would speed up the hearer’s processing of that form because the implicature
derived from the expression (e.g., the speaker is requesting the addressee to...) has already been
derived several times in the past (Morgan, 1978). However, note that this would still be a case
of conversational implicature as suggested by Searle; it would just be faster, in case the hearer
is aware of the convention. In case the hearer is not aware of the convention of use (e.g., because
of language proficiency), they will follow the standard, longer inferential path towards the
directive interpretation that still holds for non-conventionalized forms. According to Morgan’s
view and in line with a classic inferential theory of ISAs, a separate convention of use should
be in place for every conventionalized form, and it would not, in any case, provide a direct
access to the indirect meaning.
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3.4.2. The direct access view
In contrast to the standard pragmatic model stands the direct access view, which we have
briefly mentioned for figurative language in general. As its name suggests, the direct access view
proposes a theoretical account of non-literal phenomena comprehension that suggests they can
be directly accessed without their literal meaning being computed first. In its specific application
to ISAs, as stated by Gibbs (Gibbs, 1979, 1983), the communicated illocution of an ISA is
directly processed on the basis of the context, via pragmatic inferences. This theoretical
perspective has been supported by both Relevance Theory (Sperber & Wilson, 1986, but see
section 3.4.3 for more details) and contextualist views such as Recanati’s (2004) and, as already
mentioned, Gibbs’ (2002).
We have mentioned Searle’s view on illocutionary points in section 3.2.2: the primary
meaning of an IR, for Searle, is actually the directive meaning, while the direct SA is the
secondary meaning (taking the speaker’s perspective). Recanati (2004) looks at the same issue
from the hearer’s perspective. Reinterpreting Austin’s notion of locutionary and illocutionary
act, Recanati proposes to distinguish between the illocutionary act indicated by an utterance
(locutionary act) and the illocutionary act that is actually performed with the utterance
(illocutionary act). According to Recanati’s view a meaning is secondary if it is derived from a
presupposed, basic, primary meaning. The secondary meaning has to meet an availability
condition, stating that the two meanings and the inference from the primary to the secondary
meaning are cognitively available to the hearer through reflection on the speaker’s reasoning
behind the utterance (Recanati 2004: 42-44). Take for instance an utterance of (32).
(32) It is really hot in here [repeated]
The locutionary act would be an assertion, a negative state remark, that needs to be linked to
the illocutionary act of a request to open the window by reflecting on the reasons the speaker
might have to state that fact. This inference and the link between the two seems to be
cognitively available (i.e., the availability condition seems to be satisfied), so the request would
be the illocutionary act that is actually performed through (32). Cases such as the utterance in
(30), could either follow the same route, or not.
(30) Can you open the window? [repeated]
It is possible that in specific situations the illocutionary act of a request in (30) is conditional
on an affirmative answer to the locutionary act à la Recanati, i.e., the question about the
hearer’s ability to open the window. In these cases the availability condition would be satisfied,
though not all cases of conventionalized IRs follow this pattern (Ruytenbeek, 2021: 26).
The direct access view that is most commonly referred to, though, is as formulated by
Gibbs (Gibbs, 1983, 1984, 1989, 2002). Gibbs (1984) challenges not only the idea that going
through the literal meaning is a necessary step before deriving the indirect or figurative meaning
during comprehension, but also the idea that a well-defined literal meaning exists as such for
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any utterance, as it implies a non-pragmatic analysis of what is said. More recently, Gibbs
argued that “people may possibly analyze something about what speakers say as part of figuring
out what speakers implicate” (Gibbs, 2002: 458). In fact, the two main claims of the direct
access view can be described as follows:
1. the idea that understanding indirect and figurative language always require additional
cognitive effort is psychologically implausible;
2. the hearer of an indirect or figurative utterance does not need to analyze its complete
literal meaning before accessing its pragmatic one.
These two points do not necessarily imply that indirect and figurative meanings never
take longer to be processed than their literal counterparts, though given a sufficiently supportive
context they should not. Longer processing times could occur and be due to difficulties in
integration of the indirect or figurative meaning with the context, rather than to a necessary
step for processing the literal meaning of the utterance.
These cautionary remarks are specifically offered to account for the processing of novel
expressions such as poetic metaphors, and, possibly, highly indirect requests. They might not
need to be put in place for conventionalized forms such as the one in (29). As we will see in the
relevant section, Gibbs’ earlier experimental works (1979, 1983) focused heavily on
conventionalized IRs, and seem to confirm this hypothesis.

3.4.3. Relevance-theoretic approaches to indirect speech acts
As briefly mentioned in section 1.2.3 and 2.1, Relevance Theory revolves around the concept of
the cognitive principle of relevance, defining cognition as based on the maximization of cognitive
effects and the minimization of processing costs (Sperber & Wilson, 1986). Stemming from this
principle of relevance, Relevance Theory proposes an analysis of communication as a process of
intention recognition guided by expectations on the cognitive effects and processing costs of any
utterance. What this means, in practice, is that any speaker would choose the utterance that
could achieve maximal relevance. Maximal relevance could only be reached when the effort
required for the cognitive effects resulting from an utterance is minimized and said effects are,
instead, maximized.
With regard to ISAs, processing costs are conceived of in line with the inferential theory
of ISAs. Relevance theorists assume that in any case of ISAs, both interpretations of the
utterance (the direct and the indirect) should be inferred in parallel. ISAs would therefore
involve additional inferential processes as compared to direct SAs, i.e., IRs would be costlier
than imperative requests. This would be the case because IRs require a choice between the
available interpretations to get to the most relevant. As a consequence, IRs should take longer
to be comprehended.
Let us consider the relevance-theoretic analysis of IRs such as (30) and (32) and its
imperative counterpart, (33), in terms of processing costs and cognitive effects.
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(30)

Can you open the window? [repeated]

(32)

It is really hot in here [repeated]

(33)

Open the window!

Relevance Theory conceives imperatives as encoding two specific propositional attitudes, on the
semantic level: desirability and potentiality (Carston, 2002; Wilson & Sperber, 1988). On the
pragmatic level, the hearer understands that the semantic content of the utterance is desirable
to the speaker, from their point of view, and that it refers to a state of affairs in alternative,
possible worlds. Thus, even though Relevance Theory does not hold that imperatives convey a
direct directive illocutionary force, they show the hearer where to seek relevance (Ruytenbeek,
2021: 94), leading to base-level explicatures, that enrich the logical form, and possibly higherorder explicatures, i.e., “optionally embedding [a proposition] under a higher-level description”
(Wilson and Sperber, 1993). In our case, a speech act description (e.g., “The speaker is telling
the addressee to open the window”).
Interrogatives, instead, are interpretively used to convey desirable answers6, but do not
encode desirability per se, let alone potentiality. Lastly, declaratives do not normally convey
desirable nor potential content, nor are they used to convey desirable answers. As a
consequence, a declarative IR should entail additional inferential work as compared to both its
imperative or interrogative counterparts, even if the declarative IR was close to the interrogative
in semantic term, as in the utterance in (34).
(34)

You can open the window.

Declarative IRs such as (32) and (34) would therefore be expected to require extra processing
effort than imperatives, under a relevance-theoretic framework.
The analysis gets more complex and fine-grained when it comes to compare interrogative
utterances such as (30) with their imperative counterpart, (33). Bearing maximal relevance in
mind, the utterance in (30) would only be considered more relevant than (33) if it did not result
in more processing costs as compared to the imperative and, at the same time, it brought
cognitive effects that the imperative did not.
With regard to its processing costs, Vega Moreno’s (2007: 117) notion of pragmatic
routines, presented as a concept built in a more general relevance-theoretic view of figurative
language, can be useful in this scenario, as it envisions a reduction of the number of steps needed
to inferentially derive the figurative or indirect meaning of an utterance, in case the form of the
utterance is conventionalized. According to this view, conventionalized IRs would not impose

According to Sperber and Wilson (1986: 250–51) an interrogative is a representation of another thought in virtue
of a resemblance between the two representations; it is is used ‘interpretively’ to represent what the speaker takes
to be relevant answers to the question expressed by the interrogative. The most relevant answer to a question, the
one that minimizes the hearer’s cognitive effort while maximizing cognitive effects, would be the answer that
corresponds to the truth of the proposition expressed by the interrogative.
6
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extra processing costs as compared to their imperative counterparts. This would make them
maximally relevant, just as imperatives.
Moreover, three specific views of conventionalized IRs such as the utterance in (30) were
developed by Groefsema's (1992), Ruytenbeek's (2012; though see Ruytenbeek, 2019), and Yus
(1999) works, under a relevance-theoretic framework.
Groefsema (1995) refuses the idea that Can you…? forms are indirect: her account holds
that the basic meaning of can is not ambiguous and that can’s unitary meaning includes the
directive interpretation. According to the author, the literal meaning of a Can you…? form is
not a question about the ability of the addressee to perform an action, so there is no need to
derive an implicature to interpretate the conventionalized IR as a directive. In the type of
contexts where a conventionalized IR is performed, “the only relevant interpretation” is the
directive interpretation. As such, conventionalized IRs could be defined as “direct”.
Ruytenbeek’s (2012) view contrasts with Groefsema’s definition of Can you…? forms as
“direct” requests, but still views Can you…? forms as explicatures. The author considers the
ability reading and the permission reading to be base-level explicatures of can that enrich the
logical form, and the directive interpretation to be, once again, a higher-order explicature of
the utterance7.
Yus’ (1999) account is more in line with Ruytenbeek’s (2012) than with Groefsema’s
(1992), as it envisions a two-continua model, involving an implicit-continuum and an explicitcontinuum, where each of the two has an implicit and an explicit end. Yus would consider as a
part of this explicit-continuum not only straightforward information, but “also (more
implicative, but still explicit) set-phrases like politeness formulas and certain non-implicative
metaphors (fossilized metaphors turned explicit due to a process of conventionalization)”.
Hence, Yus proceeds to collocate Can you…? forms at the implicit end of the explicit-continuum.
According to the author, it constitutes a case of transfer from the implicit-continuum to the
explicit-continuum, as the shared use of fixed formulas such as Can you…? forms make them
lose part of their “implicative potential”.
Taken together, these views suggest that at least some relevance-theoretic accounts
conceive conventionalized IRs as a specific instance of ISAs that might be processed without
deriving particularized conversational implicatures, while this would not be the case for
declarative IRs such as negative state remarks. However, as Relevance Theory holds that
explicatures are involved in processes of mutual parallel adjustment between explicatures and
implicatures, as well as backward inferences (Carston, 2013), this cannot be translated into
specific processing predictions.

Ruytenbeek provided another relevance-theoretic account of conventionalized IRs in 2019, where he concludes
that they are strong implicatures, as the implicated request assumption is stronger than that of nonconventionalized IRs, but still implicatures. He further explains the frequency of use of such expressions with their
“optimal relevance”, due to the fact that speakers using conventionalized IRs can avoid the impoliteness effects
that imperatives might have (Ruytenbeek, 2019).
7

42

3.4.4. The graded salience hypothesis
The graded salience hypothesis, just like the other main accounts on ISAs, was born to account
for figurative language comprehension. However, it has been proposed that it can be applied to
ISAs as well (Coulson & Lovett, 2010; Ruytenbeek, 2021) As mentioned in section 1.2.3, this
theory revolves around the principle of salience, defined on the basis of conventionalization and
frequency of use. More specifically, it combines the concepts of familiarity, conventionality
(conceptualized in terms of contextual appropriateness), frequency, prototypicality, and it also
takes into account other factors that are more difficult to define and foresee, such as what a
person is thinking in that specific moment. In fact, salience is empirically established, rather
than just theoretically described (Giora, 2002, 2003). Salient meanings, defined as above, would
be the first to be activated in understanding figurative/indirect language. They can then be
rejected or kept as the comprehension process goes on. Thus, the first step in applying the
graded salience hypothesis to IRs would be to empirically establish the most salient meanings
of the forms we want to consider. As observed by Ruytenbeek (2021: 104), it would be best to
do so with very specific expressions, rather than abstract constructions (e.g., Can you…? forms
in general). Let us follow Ruytenbeek’s analysis of the expression in (35).
(35) Can you bring + NP?
As per Ruytenbeek’s report, any utterance in the COCA corpus with the construction presented
in (35) was associated with a request rather than a question interpretation. If we assume that
the frequency of a given expression in a wide corpus is a fair indicator of the salience of its
meaning, this result suggests that the directive meaning of (35) probably is the most salient.
However, this would not be the case for any Can you…? form. Let us see, for instance, an
utterance such as (36).
(36) Can you stand up?
The utterance in (36) is more frequently associated with a request rather than a question
interpretation in the COCA corpus, but some question occurrences can easily be found. This
speaks in favor of the particular importance to pre-test the specific materials of any experiment
testing IRs. This is the main reason for the presence of a norming study for both of the
experiments on IRs processing presented in this thesis.
Overall, though, the graded salience hypothesis speaks in favor of the possibility that
the directive interpretation is activated before the direct/literal interpretation of Can you…?
forms, even in cases where the direct/literal interpretation is the intended meaning. The same
could not be said, in theory, for highly indirect requests such as negative state remarks. On the
basis of the main factors constructing salience, i.e., familiarity, conventionality, frequency, and
prototypicality, it is rather probable that the most salient meaning in those cases would be the
direct/literal meaning of the expression. We will now review the available experimental evidence
on the matter, keeping this hypothetical distinction in mind.
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3.5. Experimental evidence on IRs comprehension
Experimental works on IRs comprehension, in line with the theoretical literature presented
earlier, present as their main research question whether comprehending an IR necessarily implies
deriving the literal/direct meaning of the construction first. Additionally, some studies try to
investigate what properties of the expressions they test seem to be influencing the interpretive
strategy to get to the IR meaning, i.e., what properties seem to make it more probable that the
literal/direct meaning of the construction is processed.
In the following two subsections, we will get an overview of the studies conducted on
conventionalized and non-conventionalized IRs, respectively.
Available experimental research to date focuses on the topic, regardless of the specific
form (i.e., conventionalized or not), in two main different ways. On the one hand, a wealth of
studies tested different uses of the same constructions as conveying either literal/direct
meanings or an indirect directive meaning. This is usually done by manipulating context and
using some measure of processing costs. On the other hand, some studies tested differences in
processing between imperatives and IRs and/or between conventionalized and nonconventionalized IRs, comparing different expressions to convey the same directive meaning.
This is a rarer approach, as different constructions would not only be characterized by
pragmatic differences but they would also have syntactic differences that should be taken into
account in the experimental design.

3.5.1. Conventionalized IRs processing
Research on conventionalized IRs started as early as the theoretical birth of ISAs, and for
several years it focused mainly on testing the inferential theory of ISAs, or the serial processing
model of the literal and directive interpretation. The first studies followed what is now a rarely
utilized experimental approach: they compared understanding of different forms of IRs either
between each other and/or to a direct request.
For instance, one of the earliest studies on the matter was a fieldwork experiment by
Munro (1979) testing conventionalized IRs such as “Could you tell me what time is it?” or
“Could you tell me the time?” and direct requests for information such as “What time is it?”.
Munro selected 93 participants by stopping people walking in the university campus and then
asked them the time through one of these three expressions. The rationale behind the
experiment was that responses to IRs for information could be informative in terms of processing
of their direct/literal meaning, if the hearer responds to both the direct and the indirect
meaning, or just one of the two meanings. The results showed that while responses to direct
requests for information were always one-fold responses, half of the participants provided twofold responses to both of the conventionalized IRs tested here. This finding suggests that, in
the context of the study, some people seem to access both the direct/literal and indirect meaning
of conventionalized IRs. However, the author admits that it is still possible that
conventionalized IRs are immediately recognized as requests without necessarily processing their
direct meaning and are just “conventionally responded to with an affirmation plus compliance”
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(Munro, 1979: 356). In the same years, results from a famous study by Clark and Lucy (1975)
investigating surface and conveyed polarity of a wide variety of requests (ranging from direct
requests such as “Please color the circle blue!” to conventionalized IRs such as “Can you color
the circle blue?” up to conditionals such as “I’ll be very happy if you make the circle blue”),
seemed to suggest that IRs, even conventionalized ones, were more difficult (i.e., took longer)
to process as compared to direct requests. The authors interpreted their results as evidence in
favor of a serial processing model such as the inferential theory of ISAs, where the indirect
meaning of the IRs would be processed after the literal one.
Some years later, Shapiro and Murphy (1993) decided to start a study with a teaching
moment about the two possible meanings of some interrogative constructions commonly used
as IRs. Participants were then presented with utterances in isolation, which could either have
an implausible direct or indirect meaning and were asked whether the utterances had a plausible
direct, literal meaning, regardless of the indirect one. Utterances included: (i) potential
conventionalized IRs, such as “Can you spell Missisippi?”; (ii) potential interrogative IRs not
following a convention of form, such as “Do you have any money?”, which could also be
interpreted as direct questions; (iii) IRs that could only be interpreted as IRs, as “Can you stop
whistling?” or “Is there any place safe from the cold?”; (iv) direct questions that could only be
interpreted as such. The results showed that the decision took longer when the utterance had
a plausible indirect meaning, showing it could not be ignored and, according to the authors,
“was derived no later than the direct meaning”. In another experiment with the same target
questions, but presented in a short story, the authors asked participants to answer the questions
as if they were directed to them. The results showed similar response times for both cases that
could have just one meaning (either direct or indirect) and cases that could have two. The
authors take this as evidence for a model of (I)SAs processing where just one meaning is derived
for an utterance, regardless of its (in)directness, thus speaking against a serial processing model
and in favor of a direct access model for interrogative IRs.
After these first few studies, most of the existing literature follows the most common
experimental approach described earlier, i.e., it examines processing differences between the
same forms used either directly (as an ability question) or indirectly (as a request).
In line with the results from Shapiro and Murphy’s (1993) study, evidence arising by
these other studies seems to speak in favor of a direct access to the directive (indirect)
interpretation of conventionalized IRs (Gibbs, 1979, 1983; Holtgraves, 1994). For instance,
Gibbs (1983), presented expressions such as “Can’t you be friendly?” in a context that
supported the directive interpretation (i.e., “Be friendly!”) and in a context that supported a
non-directive interpretation (i.e., “Are you unable to act friendly?”). The results suggested that
not only the directive interpretation occurs as fast as the non-directive interpretation, but it
seems to be more salient even when the context supported a non-directive interpretation, as if
the Can you…? form was biasing towards a directive interpretation. Even though the author
does not mention it, this could also be interpreted as evidence that the indirect meaning of Can
you…? forms is more salient than its direct/literal meaning, thus enabling an interpretation of
the results as evidence in favor of the graded salience hypothesis.
Overall, similar results have been obtained early in the literature with a range of
behavioral paradigms and they have been interpreted as evidence that the non-directive
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meaning is not necessarily retrieved before the directive one (Gibbs, 1979, 1983; Holtgraves,
1994; Shapiro and Murphy, 1993). However, as these paradigms consisted of measures of either
global reading or reaction times, these results could also be explained through the short-circuited
implicature view of conventionalized IRs: the frequency of use of a given expression with a
specific function would speed up the hearer’s processing of that form because the implicature
derived from the expression has already been derived several times in the past (Morgan, 1978).
The debate and experimental studies moved on to the investigation of nonconventionalized IRs for a while, but recently some studies proposed new ways to test differences
in processing between imperatives and IRs, both conventionalized and non-conventionalized.
For example, Ruytenbeek and colleagues (2017) studied IRs comprehension through a
computer-based act-out task. Participants saw a grid containing several colored shapes and
heard requests such as “Can you move the blue circle to the left of the red triangle?” and could
respond either by moving the shapes on the grid or by pressing a yes/no button. The requests
were either imperatives, Can you…? forms or Is it possible to...? forms. Participants interpreted
the Can you…? forms as IRs significantly more than Is it possible to...? forms and took less time
to do so.
Deliens and colleagues (2018) provided an interesting contribution from clinical
pragmatics by using the same computer-based act-out task with autistic adults as well. It is
worth noting that no difference was found between neurotypical and autistic participants in
terms of conventionalized IRs comprehension. Interestingly, the neurotypical group gave less
directive interpretations to Is it possible to...? forms, while the autistic group did not. However,
the study also included an irony comprehension task, where autistic participants performed
worse than neurotypical participants. The authors concluded that autistic individuals’
egocentric view of pragmatics allows for understanding IRs but not irony, which requires
metarepresentation, thus suggesting that ToM abilities might not be necessary to understand
IRs.

3.5.2. Non-conventionalized IRs processing
We have mentioned how the early debate on IRs processing focused on interrogative IRs and,
particularly, on IRs that are conventionalized in form. Looking at non-conventionalized, highly
indirect requests (HIRs) of different types, only a few studies have focused on their online
processing. Negative state remarks, arguably, are the most studied HIRs. These studies,
however, provide contrasting results.
On the one hand, HIRs seem to entail higher processing demands than their non-directive
counterparts, as suggested by recent eye-tracking (Yin & Kuo, 2013), pupillometry (Tromp et
al., 2016), and functional magnetic resonance imaging (fMRI) studies (van Ackeren et al., 2012).
On the other hand, some experimental evidence favors a direct access to the directive
interpretation of HIRs. Coulson and Lovett (2010), for instance, tested negative state remarks
such as “My soup is too cold to eat” uttered either as a direct/literal statement (the speaker
states the temperature of her soup to her partner) or as an IR (the speaker asks the waiter of
the restaurant to bring another bowl of soup), in an EEG experiment. Participants were asked
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to read on a screen several stories ending with a negative state remark. After a blank screen,
they were presented with a possible completion of the story. They then had to judge whether
or not the completion was expected, given the context. Looking at the results from the eventrelated potential measures, HIRs and literal statements elicited distinct electrical brain activity
patterns starting from the second word of the utterance. More specifically, HIRs showed more
positive waveforms than the literal statements between the second word (e.g., soup) and the
sixth word (e.g., to) of the sentence. The authors read this in terms of processing effort and
saw it as evidence that the processing of the remarks was less costly as HIRs than as their
literal counterparts. Coulson and Lovett (2010) concluded that their finding supports either the
direct access account or the graded salience hypothesis for HIRs comprehension. A possible bias
that the authors report is that the stories in the task were designed in the HIR condition first.
This might have biased the participants towards the directive interpretation throughout the
experiment, as the stories in the non-directive condition might not have been as convincing.
Trott and Bergen (2018) tested Gibbs (1987) mutual knowledge hypothesis, accounting
for the resolution of ambiguity in conversational inferences by means of a mental model of the
knowledge shared by speaker and hearer. The hearer would refer to this model to infer the
speaker’s meaning and decide for an interpretation over another. Trott and Bergen applied this
hypothesis to HIRs comprehension: the hearer would follow an inferential path based on
metarepresentation, relying on ToM skills, to infer the speaker’s knowledge and their intention
to make a request. The study tested (i) whether IRs’ interpretation is influenced by the speaker’s
inferable knowledge, (ii) whether individual differences in ToM skills impact variability in this
effect, and (iii) whether the effects in (i) and (ii) occur if the dependent measures vary (Trott
and Bergen, 2018). Participants were presented with stories ending with an IR (e.g., “It’s cold
in here”, as a request to turn on the heater). The speaker could either be aware or unaware of
an obstacle to the (indirectly) requested action. This was done because it is more probable for
a speaker unaware of the obstacle to make a request regardless of said obstacle. The authors
imagined that participants would take this into account and that it could be due to higher ToM
abilities. Participants’ ToM was measured through the Short Story Task (Dodell-Feder et al.,
2013). The results showed that participants were more likely to choose the directive
interpretation when the speaker was unaware of the obstacle. Moreover, participants’ ToM
abilities seemed to predict whether the speaker’s knowledge states were taken into account
during comprehension. However, in a newer experiment by the same authors, these results were
somehow challenged by a replication of this study (Trott & Bergen, 2020). In fact, mentalizing
abilities were again found to predict the likelihood of integrating a speaker’s knowledge state
into IRs interpretation. However, this was found to be significant only when the task explicitly
involved said knowledge. When knowledge was implicit in the task, the relationship between
mentalizing and task performance was weak and hard to detect. The authors interpret these
findings as evidence in favor of a “Knowledge Explicitness” account. The knowledge explicitness
account holds that mentalizing abilities are recruited flexibly: the more explicitly the task calls
attention to the speaker’s mental states, the higher the likelihood that mentalizing is recruited
as a strategy. In other words, if an experiment encourages participants to mentalize by explicitly
involving knowledge states, then participants with higher ToM abilities will employ them and
perform better. However, the experiments conducted by Trott and Bergen did not include any
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filler item, therefore allowing for a specific facilitation: participants could have realized they
were meant to attend to the speaker’s knowledge during the task.
Other studies provide contrasting evidence, specifically brain-imaging works
investigating comprehension of indirect requests (van Ackeren et al., 2012, 2016) and indirect
replies (Bašnáková et al., 2014, 2015) through fMRI. For instance, Van Ackeren and colleagues
(2012) asked participants to read utterances that could be interpreted either as HIRs or literal
assertions, with visual aids that could support the directive interpretation or not. For example,
participants were presented with the utterance “It is very hot here” and the picture of either a
window or a desert, and were asked whether the speaker wanted something from them. Their
objective was to study whether negative state remarks activated the concept of the requested
action even though they do not mention it. The results showed that, even in absence of a
semantically explicit reference to the requested action, HIRs comprehension seemed to activate
the cortical motor system (IPL) more than controls. Importantly, the brain regions associated
with the representation of others’ mental states also seemed to be involved in IRs processing,
i.e., the medial prefrontal cortex (mPFC) and the left temporoparietal junction (TPJ). These
brain regions, involved in ToM, activated more when the picture supported an indirect
interpretation as compared to when it supported a non-directive interpretation. Interestingly,
the speaker’s knowledge states were not manipulated, nor was mentalizing explicitly encouraged
or facilitated. Yet, fMRI found increased blood flow to ToM-associated brain regions. However,
the responses were faster in the HIR condition as compared to the control conditions. The
authors interpret these findings as supporting a link between IRs processing and ToM abilities.
A recent fMRI study investigating IRs presented as replies to questions also reported the
activation of both the mentalizing network (mPFC) and the cortical motor system (IPL) when
presented with IRs for action (van Ackeren et al., 2016).
Tromp et al. (2016) used van Ackeren et al.’s (2012) stimuli and a similar experimental
design to investigate negative state remarks comprehension through pupillometry, i.e., a
technique consisting of measures of pupil size changes. Tromp and colleagues (2016) investigated
whether negative state remarks, either read as IRs or as direct statements would trigger different
pupil diameters. The results suggest that negative state remarks were associated with larger
pupil diameter when used as IRs. This finding supports the hypothesis that IRs increase
processing costs as compared to direct statements.
Similar results were found by Yin and Kuo (2013), in an eye-tracking study where
participants were presented with stories ending with a sentence uttered by a manager to an
employee (in Mandarin). The sentence was either a direct request (imperative) or a HIR, such
as “We need to find a solution (…) to deliver this in time”. Participants had to decide whether
the sentence was a request and to declare how confident they were in their judgment. Results
showed that HIRs were interpreted directively less than direct requests, and that they required
longer reaction times than direct requests in the judgment task. Moreover, looking at the eyetracking data, and, specifically, to the average fixation time per word, HIRs showed longer
fixations than their direct counterparts. The authors interpreted these findings as an indicator
of higher effort for IRs as compared to direct requests.
There are a few interesting contributions to the topic coming from studies on some
clinical populations as well. These studies involved clinical conditions such as schizophrenia,
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right-hemisphere lesion, traumatic brain injury, and Alzheimer’s disease (Champagne-Lavau
and Joanette, 2009; Champagne-Lavau and Stip, 2010; Cuerva et al., 2001; Muller et al., 2010).
The aim of these studies was not to study IRs but to evaluate the pragmatic and ToM
impairments usually found in these populations. In order to do so, they measured ToM abilities
with standardized tests and IRs comprehension with ad hoc tasks (see Appendix D for
experimental details of the studies). All of these populations showed an impairment in IRs
comprehension. In addition, the results revealed a correlation between ToM and IRs processing:
participants who performed worse in the ToM tests also did not understand IRs. To analyze
these studies and their findings in detail would go beyond the scope of the present thesis.
However, these results suggest that ToM abilities, or lack thereof, are linked to IRs
comprehension, or difficulties in understanding them.

3.5.3. Open questions on IRs comprehension
The overview provided here suggests that there are some research questions that appear to have
been answered, with regard to IRs processing, and some issues that are still unsolved.
A main finding that emerges from the existing literature is that the inferential theory of
ISAs seems to be psychologically unsound, and particularly so with regard to conventionalized
IRs. In fact, equal or even shorter reading times for conventionalized IRs as compared to their
direct counterparts have repeatedly been found in experimental literature, while the inferential
theory of ISAs would expect longer reading times for any indirect form. Similar results have
been found for non-conventionalized IRs as well, in some paradigms. These findings suggest
that IRs, even HIRs, can be accessed “directly”, or, in other words, that their directive meaning
is not always secondary. However, the frame picturing (i) what situations and features of the
tested IRs makes their directive meaning primary, and (ii) when this would happen in the
comprehension process, is still fragmented. Thus, this might be the right time to investigate
what specific features of the forms that we use as IRs influence processing in terms of potential
of the indirect meaning to be primary or secondary (Ruytenbeek, 2021: 116). For this reason
experimental works available to date were presented here in two separate subsections depending
on conventionalization of the forms that were tested in the studies. In fact, some of the results
that would seem contradictory from an overview of IRs comprehension not specifying differences
in terms of conventionalization can now be seen as clearer when looking through this lens.
Importantly, however, there is a question left unanswered for conventionalized IRs as well.
Existing experimental works suggest that conventionalized IRs are equally fast or even faster
to process than their non-directive counterparts (Gibbs, 1979, 1983; Holtgraves, 1994; Shapiro
and Murphy, 1993). However, most of the literature to date looked at their processing globally,
through reading or reaction times of the whole sentence. As a consequence, it is still unsure
whether this timing for conventionalized IRs processing is due to a pragmatic routine (Vega
Moreno, 2007) or “short-circuiting” of the same conversational implicature process involved in
HIRs (Morgan, 1978), that would be in place because of the frequency of this implicature, or to
a different comprehension strategy, possibly relying on linguistic abilities and knowledge of
pragmatic norms more than on ToM abilities and other cognitive functions.
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Another important issue that the most recent studies raised but have not resolved yet,
in fact, is that of the cognitive functions underlying IRs comprehension, and, particularly,
ToM’s involvement in their processing. Overall, the literature seems to support an involvement
of ToM in IRs comprehension. Yet, the studies investigating the relationship between ToM and
IRs have only focused on HIRs and, mostly, on atypical populations where ToM abilities are
impaired (Champagne-Lavau and Joanette, 2009; Champagne-Lavau and Stip, 2010; Cuerva et
al., 2001; Muller et al., 2010). Recent studies on ToM and IRs processing in neurotypical adults,
instead, show contrasting evidence (van Ackeren et al., 2012; 2016; Trott & Bergen, 2018; 2020).
However, these contradictions might reflect a theoretical issue, namely considering IRs as a
unitary pragmatic phenomenon. Instead, as we have seen for metaphors, different processing
routes might be in question for the same phenomenon, depending on specific features. Some
supporting evidence, though without any measure of ToM abilities, can be found in Holtgraves
(1994). Holtgraves conducted four different experiments on the role of the speaker’s status in
both conventionalized and non-conventionalized IRs. The results suggested that the speaker’s
status was relevant for non-conventionalized IRs only: when the interlocutors were equal in
status, non-conventionalized IRs comprehension seemed to involve (time-consuming) activation
of the literal meaning (this did not occur when the speaker was higher in status, due to a higher
expectation of directives). Conventionalized forms were recognized as fast in both conditions.
If conventionalized IRs were processed through the same conversational implicature process
needed for non-conventionalized IRs (though “short-circuited”), we should be able to observe
the same difference between the two status conditions. However, this was not the case. This
seem to suggest that, regardless of additional contextual elements, conventionalized IRs might
mostly hinge on linguistic abilities and knowledge of pragmatic norms. We mentioned AndrésRoqueta and Katsos’ (2017; 2020) distinction between linguistic- and social- pragmatics in
section 2.2.1. This distinction could allow for a synthesis of the findings on IRs processing
available to date, conceptualizing IRs as falling on either side of the linguistic- vs. socialpragmatics divide, depending on conventionalization. In fact, people might rely on strategies
pertaining to linguistic-pragmatics, hinging on linguistic skills and basic pragmatic norms for
conventionalized IRs and to social-pragmatics, hinging on metarepresentation and ToM
abilities, for HIRs.
Considering the lack of studies on this matter, further research focusing on the
neurotypical adult population would be needed in order to investigate whether (i) different
kinds of IRs might be processed through different strategies, whether (ii) individual differences
in ToM also have an impact in IRs comprehension when ToM abilities are within the typical
range, and whether (ii) this is the case for all kinds of IRs or HIRs only. In the following two
chapters, reporting on two different experiments with the same rationale, we will look into
whether the relationship with ToM skills observed for HIRs might also holds for
conventionalized IRs. In the last one, we will see whether the picture emerging from
neurotypical subjects is confirmed in atypical and developmental populations.
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4. Conventionalized IRs comprehension
Abstract: In this chapter I present a study8 investigating conventionalized IRs comprehension in light
of linguistic- vs. social-pragmatics divide. Conventionalized IRs are globally processed faster than nonconventionalized IRs, therefore it is unclear whether they fall on the same side of the divide.
Conventionalized IRs are either conversational implicatures requiring ToM, though “short-circuited”
(but still derived globally); or a linguistic-pragmatics phenomenon whose processing is triggered locally.
This study investigates to what extent mentalizing is involved in their comprehension through a selfpaced region-by-region reading task where Can you…? forms were presented in a directive, non-directive,
and sarcastic condition. Reading times were calculated per sentence and per sentence-region and ToM
abilities were tested through a subset of stories from the Strange Stories test. Results suggest that
conventionalized IRs processing starts locally, triggered by the Can you. Individual ToM differences had
an impact, but mainly on the Can you sentence-region. These findings seem to support a view of
conventionalized IRs as a linguistic-pragmatics phenomenon.
Keywords: Indirect Requests, Conventionalization, Theory of Mind, Linguistic-Pragmatics, SocialPragmatics.

4.1.

Introduction

Indirect requests (IRs) have been one of the first phenomena to be investigated in the framework
of Experimental Pragmatics (Noveck and Sperber, 2004). Lately, research in the field has
suggested that interpretive strategies in pragmatic comprehension can vary depending on
specific features of the phenomenon and on individual differences. This study looks at
conventionalized IRs comprehension under this view, investigating to what extent their
comprehension relies on ToM and linguistic abilities.
As we have seen in section 2.1, pragmatic abilities were initially considered to be
overlapped with ToM (Bosco et al., 2018) and, for a while, pragmatics was thought to be a submodule of ToM, dedicated to a specific mind-reading process interested in intentions recognition
(Sperber and Wilson, 2002). However, recent studies suggest that pragmatic competence
involves a whole cluster of different cognitive functions varying across populations and
phenomena, each of them having its own developmental and decay patterns (Bosco et al., 2018;
Domaneschi & Bambini, 2020). As a consequence, the current view of the relationship between
pragmatics and ToM abilities sees pragmatic competence as relying on various linguistic and
cognitive abilities or on ToM depending on the task in question.
We presented in section 2.2.1 a recent proposal by Andrés-Roqueta and Katsos (2017),
building on this view and drawing a line between linguistic- and social-pragmatics, depending
on the pragmatic task. Linguistic-pragmatics includes pragmatic tasks whose comprehension is
mainly or solely based on linguistic (e.g., lexical and morpho-syntactic) abilities and basic
knowledge of pragmatic norms. Successful performance in these tasks depends on the hearer’s
The study has been published and can be cited as Marocchini, E. & Domaneschi, F. (2022). “Can you read my
mind?” Conventionalized indirect requests and Theory of Mind abilities. Journal of Pragmatics 193: 201-221.
https://doi.org/10.1016/j.pragma.2022.03.011
8

51

egocentric point of view. As a consequence, ToM would not be needed to ensure comprehension
in these (linguistic-pragmatic) tasks. An example of a linguistic-pragmatic task that AndrésRoqueta and Katsos (2017; 2020) provide is the pragmatic interpretation of a scalar implicature,
where structural language abilities and knowledge of the Maxim of Quantity would be sufficient
for comprehension.
On the contrary, social-pragmatics includes pragmatic tasks whose comprehension
depends on ToM abilities. These phenomena require an inference of the speaker’s mental state
to be fully understood, so linguistic abilities and knowledge of pragmatic norms would not be
sufficient. An example of a social-pragmatic task that the authors suggest is the pragmatic
interpretation of an ironic utterance. In this case, linguistic abilities and knowledge of the
Maxim of Quality would not be sufficient to ensure comprehension. Instead, second-order ToM
would be necessary to understand what the speaker meant.
Andrés-Roqueta and Katsos (2020) tested their theory in a study on the Autism
Spectrum and on Developmental Language Disorder, where children were tested on a linguisticpragmatics task (testing their sensitivity to informativeness) and a social-pragmatic task (i.e.,
6 stories selected from Happe’s (1994) Strange Stories testing various social pragmatic
variables). In the linguistic-pragmatics task, linguistic skills predicted all children’s
performance; in the social-pragmatic task, both linguistic and ToM skills predicted children’s
performance. These findings suggest that linguistic- and social-pragmatics tasks might represent
two different processes and that the proposed divide might be useful to develop a categorization
of pragmatic tasks.
The divide focuses on pragmatic tasks rather than phenomena because interpretive
strategies can also change for the same pragmatic phenomenon. In fact, interpretive strategies
can depend both on specific linguistic or ToM skills of the hearer and on specific features of the
phenomenon or the task. This means that the extent to which language and ToM skills are
involved can depend on some features of the utterance, as well as on context and interlocutors.
We have already suggested that conventionalization is one of these features.
We have seen in section 1.2.3 that several theories on interpretive strategies for metaphor
have been proposed (Bowdle and Gentner, 2005; Carston, 2010; Carston and Wearing, 2011;
Giora, 2003). These can vary significantly in terms of processing hypotheses, but they all build
on the idea that metaphors can be processed differently depending on their familiarity and
conventionalization. Interestingly, Vega Moreno (2007), who has also worked primarily on
metaphors, generalized her idea that familiar stimuli enact recurrent selective processing. This
would allow for the development of an automatic inferential route to process the familiar stimuli.
Vega Moreno calls this process a pragmatic routine, as the same string being processed in several
occasions will make the assumptions derived in said multiple previous occasions to be the most
highly activated.
One of the aims of this study is to test whether different interpretive strategies for
understanding the same phenomenon, involving ToM to different extents depending on
conventionalization, could also apply to IRs.
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4.1.1. Indirect requests processing
As mentioned in subsection 3.4.1, IRs belong to the framework of conversational implicatures
(Green, 2010; Terkourafi, 2009). A Gricean view following the standard pragmatic model would
treat the default interpretation for the utterance in (1) to be that of a question and for the
utterance in (2) to be that of an assertion. As a consequence, the indirect interpretation of Can
you…? forms would be inferentially derived after the direct illocutionary force of a question has
been accessed (Clark and Lucy, 1975; Searle, 1979). This is also referred to as the serialprocessing model and it is now considered not to be supported by experimental results, at least
with respect to conventionalized IRs. Successive theories hold different positions on whether
some inferences that are highly frequent, such as scalar implicatures, or, possibly,
conventionalized IRs, need (or do not need) contextual support to be derived, i.e., to what
extent Gricean reasoning actually influences online utterance interpretation (Breheny et al.,
2013). Research work by Sedivy and colleagues (Sedivy, 2003; Sedivy et al., 1999) suggested
that Gricean reasoning does indeed influence online processing and early studies seem to show
that even highly frequent implicatures, such as scalar implicatures, require contextual support
(Breheny et al., 2006; Noveck & Posada, 2003). Nevertheless, given that some contextual
support is always needed, implicatures could still be conceived of as either nonce inferences,
based on the whole content of an utterance and metarepresentation, or default inferences,
triggered by specific lexical items or sequences of them (Reboul, 2004). Conversational
implicatures of the first type could only be accessed at the end of an utterance, at a global level
(i.e., sentential); inferences that are triggered by lexical items, instead, could be accessed as
soon as that lexical item, serving as trigger, is read or heard throughout the utterance, at a
local level (i.e., subsentential). This distinction is supported by empirical evidence that the
time-course of pragmatic processing can notably vary depending on the phenomenon. On the
one hand, recent studies show signs of online access to certain types of scalar implicatures
(Panizza et al., 2021) and presuppositions (Domaneschi & Di Paola, 2018), triggered by specific
lexical items. On the other hand, this is not the case for pragmatic phenomena such as irony,
that would even fulfill the predictions of the standard pragmatic model, as their pragmatic
meaning seem to be accessed only at the end of the utterance (Filik & Moxey, 2010). Yet, it is
worth noting that other theoretical positions do not interpret these results as speaking in favor
of a clear distinction between the two types of inferences. For instance, Geurts (2010) observes
that, in his view, even if we cannot entirely compute implicatures until the whole utterance is
completed, we can begin to do so long before it is.9
As we have seen in subsection 3.5.1 and 3.5.2, IRs do not have a clear position in this
framework, yet. In fact, with regard to non-conventionalized IRs, only a few studies have
focused on online processing, and they provide contrasting results. On the one hand, non-

From this point of view, higher efforts triggered by specific lexical items could be interpreted as reflecting the
recognition of a propositional schema (in the case of conventionalized IRs, the “Can you X?” schema). A native
speaker of a given language would recognize such a schema as soon as a lexical trigger (in this case, the Can you)
makes it recognizable. According to this view, the recognition process would be part of an actual implicature drawn
when the lexical trigger is presented.
9
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conventionalized IRs seem to entail higher processing demands than their non-directive
counterparts, as suggested by recent pupillometry (Tromp et al., 2016) and functional magnetic
resonance imaging (fMRI) studies (van Ackeren et al., 2012). On the other hand, some
experimental evidence favors a “direct access” to the directive interpretation of nonconventionalized IRs. Coulson and Lovett (2010), for instance, observed that HIRs and literal
statements elicited distinct electrical brain activity patterns starting from the second word of
the utterance, and interpreted this finding in terms of direct access to the indirect
interpretation.
As for the linguistic and cognitive abilities underlying IRs comprehension, there is no
substantial agreement. Research on this topic dates back to Gibbs’ (1987) mutual knowledge
hypothesis, accounting for the resolution of ambiguity in conversational inferences by means of
a mental model of the knowledge shared by speaker and hearer. The hearer would refer to this
model to infer the speaker’s meaning and decide for an interpretation over another. As seen in
section 3.5, Trott and Bergen (2018) applied this hypothesis to HIRs comprehension: the hearer
would follow an inferential path based on metarepresentation, relying on ToM skills, to infer
the speaker’s knowledge and their intention to make a request. Results from their study showed
that, in line with the authors’ predictions, the directive interpretation was more likely to be
chosen when the speaker pronouncing the request was unaware of an obstacle to the fulfillment
of their request. Moreover, participants’ ToM abilities seemed to predict whether the speaker’s
knowledge states were taken into account during comprehension.
These findings are corroborated by brain-imaging works investigating the comprehension
of IRs (van Ackeren et al., 2012, 2016) and indirect replies (Bašnáková et al., 2014, 2015) with
fMRI. Van Ackeren and colleagues (2012) conducted a study, described in detail in section 3.5,
showing (i) that responses in the IR condition were faster than in the control condition, but
also (ii) that the brain regions (such as mPFC and TPJ) considered to be associated with the
representation of others’ mental states are also involved in IRs processing. A recent fMRI study
investigating IRs presented as replies to questions also reported the activation of both the
mPFC and the cortical motor system (IPL) to IRs for action (van Ackeren et al., 2016).
Some interesting contributions on IRs comprehension also come from clinical populations
such as schizophrenia, right-hemisphere lesion, traumatic brain injury, and Alzheimer’s disease
(Champagne-Lavau and Joanette, 2009; Champagne-Lavau and Stip, 2010; Cuerva et al., 2001;
Muller et al., 2010). The results of these studies (see Appendix D for experimental details)
revealed an impairment in IRs comprehension in these populations, and a correlation between
ToM and IRs processing. In fact, participants who performed worse in the ToM tests also did
not understand IRs, suggesting that ToM abilities can be linked to IRs comprehension.
Overall, the literature seems to support an involvement of ToM in IRs comprehension.
Yet, the studies investigating the relationship between ToM and IRs have focused on HIRs and,
mostly, on atypical populations where ToM abilities are impaired. For this reason, further
research focusing on the neurotypical adult population would be needed in order to investigate
whether individual differences in ToM also have an impact in IRs comprehension when ToM
abilities are within the typical range, as well as fully acquired, and whether this is the case for
all kinds of IRs or HIRs only. In what follows, we will look into whether the relationship with
ToM skills observed for HIRs might also holds for conventionalized IRs.
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4.1.2. Conventionalized indirect requests processing
Research on conventionalized IRs focused mainly on testing the serial processing model of the
literal and directive interpretation. Existing evidence seems to speak in favor of a direct access
to the directive interpretation (Gibbs, 1979, 1983; Holtgraves, 1994; Shapiro and Murphy, 1993).
For instance, in Gibbs (1983), testing expressions such as “Can’t you be friendly?”, the results
suggested that not only the directive interpretation occurs as fast as the non-directive
interpretation, but it seems to be more salient even when the context supported a non-directive
interpretation, as if the Can you…? form was biasing towards a directive interpretation. Similar
results have been obtained with a range of behavioral paradigms and have been interpreted as
evidence that the non-directive meaning is not necessarily retrieved before the directive one
(Gibbs, 1979, 1983; Holtgraves, 1994; Shapiro and Murphy, 1993). This has been explained
through the short-circuited implicature view: the frequency of use of a given expression with a
specific function would speed up the hearer’s processing of that form because the implicature
derived from the expression (e.g., the speaker is requesting the addressee to...) has already been
derived several times in the past (Morgan, 1978).
Can you…? forms seem to be processed faster (Clark and Lucy, 1975) and interpreted
directively more often than non-conventionalized IRs (Deliens et al., 2018; Ruytenbeek et al.,
2017). As reported in section 3.5.1, Ruytenbeek and colleagues (2017) studied IRs
comprehension in neurotypical adults through a computer-based act-out task. Participants
interpreted the Can you…? forms as IRs significantly more than Is it possible to...? forms.
Deliens and colleagues (2018) used the same task with autistic adults. Even though the focus
of this study is on neurotypical pragmatic processing, it is worth noting that no difference was
found between neurotypical and ASC participants in terms of conventionalized IRs
comprehension. Interestingly, the neurotypical group gave less directive interpretations to Is it
possible to...? forms, while the ASC group did not. However, the study also included an irony
comprehension task, where ASC participants performed worse than neurotypical participants.
The authors concluded that ASC individuals’ egocentric view of pragmatics allows for
understanding IRs but not irony, which requires metarepresentation. Once again, looking at the
data from clinical populations can be useful to look at pragmatic comprehension in cases where
ToM abilities vary significantly. In this case, these findings are relevant to the open question
on the cognitive abilities underlying IRs comprehension. Since ToM skills were not tested in
these studies, they cannot be directly compared to studies investigating the relationship between
ToM abilities and IRs. Nevertheless, these findings seem to suggest that ToM abilities might
not be necessary to understand IRs, contrary to the existing behavioral, clinical and
neuroimaging evidence mentioned earlier for HIRs. However, we argue that the contradiction
exists only if IRs are considered as a unitary pragmatic phenomenon. As we have seen for
metaphors, different processing routes might be in question for the same phenomenon,
depending on specific features. Some supporting evidence can be found in four experiments by
Holtgraves (1994) on the role of the speaker’s status in both conventionalized and nonconventionalized IRs. The results suggest that it was relevant for non-conventionalized IRs
only: when the interlocutors were equal in status, non-conventionalized IRs comprehension
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seemed to involve (time-consuming) activation of the literal meaning (this did not occur when
the speaker was higher in status, due to a higher expectation of directives). Conventionalized
forms were recognized as fast in both conditions. If conventionalized IRs were processed through
the same conversational implicature process needed for non-conventionalized IRs (though
“short-circuited”), we should be able to observe the same difference between the two status
conditions. However, this was not the case. This seem to suggest that, regardless of additional
contextual elements, conventionalized IRs might mostly hinge on linguistic abilities and basic
knowledge of pragmatic norms. With respect to Andrés-Roqueta and Katsos’ (2017; 2020)
distinction, this would allow for a view of IRs as falling on either side of the linguistic- vs.
social- pragmatics divide, depending on conventionalization. In fact, people might rely on
strategies pertaining to linguistic-pragmatics for conventionalized IRs and to social-pragmatics
for highly IRs.

4.1.3 Research questions and predictions
This study aims at investigating conventionalized IRs processing throughout the sentence,
focusing on the role of ToM in deriving the directive interpretation. We try and discriminate
whether comprehension in typical processing relies on ToM or it is only facilitated by ToM
abilities, but based on specific linguistic cues, such as the lexical meaning of Can-you. To do
so, we investigate individual differences in ToM and IRs comprehension in neurotypical
adulthood. This would allow for a characterization of the process within the domain of either
social- or linguistic-pragmatics.
We used an ad hoc task and a ToM test to address the following two research questions:
RQ1: are conventionalized IRs processed by means of a conversational implicature based
on metarepresentation of the whole utterance or is conventionalized IRs processing
triggered by lexical cues, such as the Can-you?

As for conventionalized IRs, two alternatives are available. On the one hand, under a
view of conventionalized IRs as conversational implicatures requiring ToM abilities, the indirect
interpretation should be reached off-line at the end of the utterance (Chemla and Schlenker,
2012), even though these implicatures are short-circuited (Morgan, 1978). The resulting
hypothesis would be that conventionalized IRs can be processed as fast as their non-directive
counterparts, but the directive interpretation would still be accessed at the end of the utterance.
Thus, in a region-by-region paradigm, they would be processed at a regular pace until the end
of the expression, where we should see a wrap-up effect signalling the ongoing indirect
interpretation.
On the other hand, under a view of conventionalized IRs processing as triggered by
lexical cues (Groefsema, 1992; Ruytenbeek, 2012; Yus, 1999), the processing would occur on the
basis of the specific lexical form constituting the conventionalized IR (i.e., the Can-you). While
Relevance Theory does not predict local effects due to mutual parallel adjustment between
explicatures and implicatures, as well as backward inferences (Carston, 2013), this view could
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allow for the explicature to be processed at a sub-sentential level. The subsequent processing
hypothesis is that the indirect interpretation of conventionalized IRs would be triggered and
computed on-line, as soon as the trigger word is met, i.e., at a local level, in the sentence region
where it is presented. This could result in longer reading times (as compared to their nondirective counterparts) on the Can-you. Also, IRs could be found not to differ from their nondirective counterparts on a global level. However, they should not require extensive elaboration
at the end of the sentence.
RQ2: to what extent is ToM involved in conventionalized IRs processing?

On the one hand, if conventionalized IRs processing follows an inferential path based on
metarepresentation, the formulation of hypotheses on the speaker’s mental states would be
necessary to comprehend the directive meaning of the utterance. This should reflect in a
correlation between higher ToM skills and faster reading times on IRs. On the other hand, if
conventionalized IRs are processed through a lexically-based strategy the directive meaning of
the IR would be triggered and possibly derived before the whole content of the utterance is
read and should not rely on ToM.

4.2. Methods
4.2.1. Participants
Participants to the study were 114 (69 F; 22-73 years; mean age=38.34; SD=12.27), recruited
online through informal advertisement of the study on social media. Exclusion criteria were the
following: not being monolingual Italian native speakers; being older than 60 years old; being
diagnosed with any neurological or developmental condition or disorder; not having completed
the whole experiment. Based on these, 23 participants were excluded. The final dataset included
data from 91 neurotypical monolingual Italian native speakers (59 F; age range: 22-59 years;
mean age=35.85; SD=9.85; years of education range: 13-21; mean years of education=17.77;
SD=1.88). Informed consent was obtained from all participants.

4.2.2. Materials
The IRs Comprehension Task
Following Andrés-Roqueta and Katsos (2020), we compared conventionalized IRs to two control
phenomena. However, we did so within the same task, comparing conventionalized IRs to both
a non-directive, direct question, which should be processed through a lexically-based strategy,
and a sarcastic question, known to require metarepresentation. We created 33 (12 target, 21
filler) short stories describing daily-life situations, ending with a target sentence. The 21 filler
stories had an identical structure and different final sentences, which were counterbalanced: 7
ended with a polar or wh- questions, 7 with imperatives, 7 with assertions.
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The 12 target sentences were all Can you…? forms. The target sentence and the first part
of the context did not change across conditions; the second part of the context was manipulated
to create 3 experimental conditions: Indirect Request (IR), Non-Directive (ND), and Sarcastic
(SAR). Depending on condition, the target sentence could be preceded by a context biasing
towards: (i) an indirect, directive interpretation (IR, i.e., as a request to perform an action),
(ii) a direct, non-directive interpretation (ND, i.e., as a question about the interlocutor’s ability
to perform an action), or (iii) a sarcastic interpretation (SAR, i.e., as a sarcastic utterance with
a humorous effect about the interlocutor’s ability or will to perform an action – the interlocutor
clearly cannot or does not want to perform it). This was done to compare the same utterance
in our target condition (IR) with both a literally-interpretable condition (ND) and a condition
that has to be interpreted globally and should require ToM (SAR). See Table 2 for an item
example and Appendix B for all experimental items.

Condition

Context
Part 1

Part 2

La scelta è difficile, perché il
bagagliaio della moto di Francesco
è quasi pieno. Allora Alessio
domanda a Francesco:

ND

IR

Target Sentence

It’s a difficult choice, because the
trunk of Francesco’s motorcycle is
almost full. Alessio then asks
Francesco:

Giovanni ha organizzato
una festa a casa sua.
Francesco e Alessio
discutono
di
cosa
portare.
Giovanni has organized
a party at his house.
Francesco and Alessio
discuss what to bring at
the party.

SAR

La scelta è difficile perché
Giovanni pensa sempre nei
dettagli a tutto il menu. Allora
Alessio chiede a Francesco:
It’s a difficult choice, because
Giovanni always plans all of the
menu in every detail. Alessio then
asks Francesco:

Puoi portare del vino?
Can you bring some wine?

La scelta è difficile, perché
Giovanni è astemio e per questo
spesso viene preso in giro dai suoi
amici. Scherzosamente, Alessio
dice a Francesco:
It’s a difficult choice, because
Giovanni does not drink any
alcohol and he is frequently teased
by his friends because of it. Alessio
jokingly says to Francesco:

Table 2.

Example of an item in the 3 conditions.
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After each story, participants had to perform true-false judgments on 4 questions about
the stories: a target question (Q1) that verified the interpretation of the Can you…? form (Table
2), and three distractor questions. The target question was always true; the number of the true
and false responses was counterbalanced across distractors.
Condition

Table 3.

Q1

IR

Alessio wants to ask Francesco to bring some wine.

ND

Alessio wants to know whether Francesco can manage to bring some wine.

SAR

Alessio wants to make fun of Francesco.

Example of the verification question relative to the item in the 3 conditions.

Norming study for the IRs Comprehension Task
We performed a separate norming study to test and select the materials. We created 24
potential target sentences to test, from which we selected, through this norming phase, the 12
target sentences that we have used for the study. First, we controlled the materials for length,
frequency, and readability. Differences between the target sentences were kept to the minimum:
they were all composed of three highly frequent content words. Words’ frequency was checked
through the web interface of the COLFIS corpus. Their average logarithmic frequency was 2,23.
Gulpease index for the target sentences ranged between 104 and 122 (mean=113; SD=6,26).
Second, we run a between-subjects online norming study with 106 participants, in order to
select the target utterances for the actual study. Participants to this norming study were
assigned to one of two groups: the first had 56 participants (47 F; age range: 21-53 years; mean
age=30; SD=6.9) and was asked how probable it was (on a 1-7 Likert-scale) for the questions
(e.g., “Can you bring some wine?”) to mean their directive interpretation (e.g., “Bring some
wine!”); the second had 50 participants (34 F; age range: 22-68 years; mean age=30; SD=7.7)
and was asked how probable it was for the same questions to mean their non-directive
interpretation (e.g., “Do you manage to bring some wine?”), on the basis of their world
knowledge assumptions. The 12 sentences selected for the task were the ones that received high
plausibility rates (i.e., higher than 3; comprised between 3.5 and 7 in terms of mean ratings) in
both conditions (the results are presented in full in Appendix B).

The Theory of Mind Task
Theory of Mind was tested through the Italian version of a subset of Happé’s (1994) Strange
Stories test, selected and translated by Prior, Marchi, and Sartori (2003), and included as the
Advanced Test of ToM in their Social Cognition Battery – used by several recent works in
Pragmatics and Neuropsychology (both in clinical populations: Bambini et al., 2016; Fairchild
& Papafragou, 2021; Piretti et al., 2020; Santangelo et al., 2012; and in neurotypical adults:
Cavallini et al., 2013). Measuring ToM in neurotypical adults is arguably a finer-grained work
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than it is in development and in clinical conditions, as only a few tests seem to be sensitive to
individual differences in this population (Turner & Felisberti, 2017). Among these, the most
frequently used have been the Reading the Mind in the Eyes test (Eyes test; Baron-Cohen et
al., 2001) and story-based tests, where ToM targets are integrated in context (Turner &
Felisberti, 2017), such as the Strange Stories test (Cavallini et al., 2013; Fairchild & Papafragou,
2021; Happé et al., 1998). However, the Eyes test has been found to measure emotion recognition
rather than mental states attribution (Turner & Felisberti, 2017; Oakley et al., 2016) and
emotion recognition and other ToM dimensions can dissociate (Oakley et al., 2016). Moreover,
the Eyes test has been critiqued for having poor internal consistency and not meeting
assumptions of normality (see Olderbak et al., 2015, for a review).
Importantly, a recent meta-analysis by Mar (2011) taking into account both story
comprehension studies using neuroimaging techniques and studies using narrative and nonnarrative ToM tests, proposed that narrative comprehension makes use of ToM processes, and
readers seem to be inferring the characters’ mental states in a way that is similar to what seems
to happen in real life. For this reason, along with the resemblance to our ad hoc IRs
comprehension task (as they were both verbal-based tasks and they were both reading tasks,
though requiring different actions from the participants), we opted for a version of the Strange
Stories test for the present study.
The adapted version of the Strange Stories test that we have adopted (Prior et al., 2003)
consists of 13 short stories that describe social daily life situations in which two characters
interact. These end with an utterance requiring second-order ToM reasoning: the characters do
not say what they actually think, so the participants need to infer the characters’ mental states,
thoughts and feelings.
Participants are asked to read the story and to answer a question that requires
participants to explain the reason behind the character’s behavior in the story (e.g., “Why did
X say it?”). The stories investigate various features of social cognition, namely (white) lies,
metaphors, humor, and irony (see Appendix B for the full list of the selected stories). For
example, one of the stories involves Katia and Emma, two children playing at home. Emma
takes a banana, brings it to her ear and says: “Look, it’s a phone”. Participants are asked to
explain why she said this through an open-ended written response. In this case, the intention
behind the utterance is playful and functional to the game they are playing.
Since our participants were neurotypical adults, we adopted a fine-grained scoring
procedure10: participants were assigned 0 points for each incorrect response to the question (e.g.,
in the example story, 0 points were awarded to answers referring only to the similarity of the
banana to a phone, i.e., including words like similar to or the same form); 1 point if they
answered it correctly but did not make use of mentalizing-related lexicon nor explicit reference
to the phenomenon in question (e.g., in the example story, 1 point was awarded to answers
including words like faking or imagining); 2 points if they answered it correctly and made use
of mentalizing-related lexicon or explicit reference to the phenomenon in question (e.g., in the
The scoring of the Italian normative data (Prior et al., 2003) allows for the identification of potential
impairments: participants are assigned 1 point for each correct response; the total score ranges from 0 to 13; a
score ≤12 indicates potentially compromised ToM.
10
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example story, 2 points were awarded to answers including words like play or game). This strict
scoring procedure allowed for higher variation in the sample, targeting more specifically explicit
and unsolicited reference to mentalistic lexicon and reasoning, and was based on an informal
guide to rating on a 0-2 points scale built according to a procedure already in use for studies
on neurotypical adults and older adults in the subfield (Lecce et al., 2015, 2017; Rosi et al.,
2016). The total score ranged between 0 and 26.
Inter-rater reliability of the measure was calculated on a randomly selected sample of
20% of the responses (n=231) that was separately scored by a second independent rater who
was not involved in the study. The inter-rater reliability was calculated through the intra-class
correlation coefficient (ICC; Shrout and Fleiss, 1979). ICC estimates and their 95% confident
intervals (CI) were calculated using the psych package (Revelle, 2021) in the R environment,
based on a single-rating, absolute-agreement, 2-way random-effects model (Koo and Li, 2016),
in order to consider each single measure rather than the average of the measurements, absolute
agreement rather than additive consistency, and random raters. The two raters yielded an ICC
of 0.91 (95% CI = 0.90 to 0.92; values between 0.75 and 0.9 indicate good reliability, values
greater than 0.90 indicate excellent reliability).

4.2.3. Procedure
The study was conducted online and informally advertised through social media. Participants
were first presented with the informed consent and then administered a short sociodemographic
questionnaire asking for their age, gender, education, diagnosed disorder(s), language(s) and
two tasks: the Theory of Mind task was presented first. They were then directed to the IRs
comprehension task. As a consequence, participants had to guide themselves throughout the
experiment, following our task descriptions. This resulted in some participants not completing
the experiment as requested. As per exclusion criteria listed earlier, these participants were not
included in the final dataset.
The procedure for the Theory of Mind task consisted of an open-ended written
questionnaire where participants could read each story, explain why the main character had
said the final utterance of the story, and move on to the next story. These answers were
downloaded as a dataset for the first rater to code, and the resulting total ToM score was then
reported to the final dataset to be used as a predictor.
The procedure for the IRs comprehension task consisted of a self-paced reading times
paradigm with a 1x3 Latin-square within-subjects design with condition as an independent
variable. Three lists were created so that each participant read each of the target stories in one
of the three conditions, presented in randomized order, while filler stories were kept identical.
Participants were instructed to read the stories as quickly as possible (while ensuring
comprehension). They were presented with a trial story with step-by-step instructions to
familiarize with the paradigm. Materials were presented through OSWeb (version 1.3.8.0), the
online interface of OpenSesame (Mathôt et al., 2012 - version 3.3.3), hosted on JATOS’ platform
(Lange et al., 2015). Each trial started with a 500ms fixation cross displayed at the center of
the screen. The story was presented in 5 subsequent screenshots: the context was presented in
2 parts and the final (target) sentence was presented in 3 parts, i.e., 3 sentence regions with
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non-cumulative display11. Participants had to press the spacebar to proceed to the next
screenshot.
The sentence regions were composed of (1) the Can-you (ITA: “Puoi”), (2) a transitive
verb in its infinitive form, and (3) its object, i.e., each target sentence was divided into three
equal regions, corresponding to the three content words. Reading times (RTs) were calculated
for each region (T1, T2, T3) and the whole sentence (i.e., summing RTs to T1, T2, and T3).
After each story, participants were asked to perform the true/false judgment task by pressing
1 (True), 2 (False), or 3 (I don’t know) on their keyboard (see Figure 1).

Figure 1. Translation of an example of screenshots of the IRs task relative to the item in
the IR condition. Context 2 was the only screen changing across conditions.

Thus, our dependent variables were: (i) the region-by-region reading times (RTs) of the
target sentences; (ii) the sum of the RTs of the 3 sentence regions (RTs on the whole sentence);
(iii) the off-line measures on the judgment/verification task (in terms of accurate responses to
the target question). Participants whose accuracy was lower than 75% were excluded from RTs’
analyses.

4.2.4. Statistical analysis
Data were analyzed with Linear-Mixed Models (LMMs) statistics, using the lme4 (Bates et al.,
2015) and the lmerTest packages in R, to provide F statistics with degrees of freedom. Tukey
contrasts with the emmeans package were used for post-hoc comparisons. Two types of
statistical analyses were carried out. The first analysis investigated differences in the RTs
depending on condition. For each region of the sentence and for the total RTs, a LMM statistics
was conducted, including RTs as the dependent variable, condition (IR, ND, SAR) in their

This was due to the particular importance of the initial analysis process: there is evidence that participants selfpacing through a cumulative reading paradigm can develop the strategy of repeatedly pushing the button until
they see the whole sentence (Ferreira and Henderson, 1990; Just et al., 1982), resulting in limited informativeness
on the on-line processes. Conversely, self-paced region-by-region reading with noncumulative display seem to
provide results comparable to eye-tracking paradigms, at least when the self-paced presentation is word-by-word
(Ferreira and Clifton, 1986; Ferreira and Henderson, 1990, 1991).
11
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fixed effects structure, and random intercepts for subjects in their random structure12. Thus, 4
LMMs of this first type were computed: one per sentence region, and one for the RTs on the
whole target sentence. The second analysis investigated whether ToM skills might predict IRs
processing. For each sentence region, we run a LMM statistics with RTs as the dependent
variable and participants’ score in the ToM test as the predictor, condition, and the resulting
interaction in the fixed effects structure, and random intercepts for subjects in their random
structure13. Thus, 4 LMMs of this second type were computed: one per sentence region, and one
for the RTs on the whole target. To further investigate for the influence of the ToM test in
participants’ RTs in each condition, pairwise comparisons were also calculated.
Pairwise comparisons were obtained after adjusting our condition levels to Strange
Stories’ mean scores (through the method of least squares). The estimates of the levels of
interest of the condition variable were adjusted on the mean of participants’ scores in the
Strange Stories test. The difference between the two levels of interest of the condition variable
was then calculated on the basis of the mean of the Strange Stories’ scores (i.e., adjusting the
slopes for IRs and SARs on the mean and the least squares of Strange Stories’ scores). This was
done through the cld function from the multcomp package in R.
An additional analysis was conducted to control for potential effects of age, gender and
education. This was done on the whole sentence region through a LMM statistics with RTs as
the dependent variable and participants’ age, gender and years of education, condition, and the
resulting interaction in the fixed effects, random intercepts for subjects in the random structure.

4.3. Results
The average accuracy frequency in the offline task (i.e., the answer to Q1) was 93.48%. 87
participants had an accuracy frequency higher than 75%, 4 had an accuracy frequency lower
than 75%. Thus, according to our previously set exclusion criteria, 87 participants were included
in the subsequent RTs analysis. Table 4 reports on the descriptive data of these 87 participants
(58F), both from the sociodemographic questionnaire and from the ToM task and the IRs task.

Since LMMs were found to generalize best when they include the maximal random effects structure justified by
the design (Barr et al., 2013), we proceeded by running our models with subjects, items and condition in their
random structure and removing a variable from the random structure each time until convergence was met and
problems of singularity were overcome. No model converged until condition was removed from the random
structure; two models showed a singularity issue due to the items variance being close to zero, so the items had to
be removed from the random structure, too. For homogeneity, we removed the items from the random structure
of all models: the final models only had subjects in their random structure.
13
The models did not converge until condition was removed from the random structure; one model showed a
singularity issue again, due to the variance of the items being close to zero, so the items had to be removed from
the random structure as well. For homogeneity of the analysis, we removed the items from the random structure
from all of the models with predictors as well. Therefore, the final models for the analysis of predictors only had
subjects in their random structure.
12
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Sociodemographic Data
Age

Mean (SD)
35.79 (9.68)

Range
22-59

Education

17.72 (1.89)

13-21
ToM Task

Mean (SD)

Range

16 (5.41)

4-25

Strange Stories

IRs Comprehension Task
Condition

Mean (SD) at T1

Mean (SD) at T2

Mean (SD) at T3

Mean (SD) Tot

IR

733.50 (336.81)

418.14 (147.47)

610.58 (352.40)

1762.21 (568.91)

ND

556.59 (273.38)

457.43 (208.39)

795.43 (666.58)

1809,44 (975.49)

SAR

741.44 (773.79)

745.65 (526.75)

1051.82 (900.18)

2538,91 (1603.30)

Table 4.
Descriptive statistics of the participants considered for analyses.
Mean reaction times (SD) in milliseconds to the target sentence per condition and sentence
region (T1, T2, T3, and the whole target sentence, i.e., sum of T1+T2+T3) in the task.

The following figures illustrate the mean reading times in each experimental condition and
sentence region for the IRs task.

Figure 2.

Mean RTs of the target sentence per condition on the whole sentence
(T1+T2+T3).

64

Figure 3.

Mean RTs of the target sentence per condition and sentence region (T1, T2, T3).

4.3.1. Results of the IRs comprehension task
As Figure 3 displays, the IRs RTs pattern differed from both their non-directive and sarcastic
counterparts, in each sentence region. The LMMs statistics confirmed the graphic pattern.

Whole target sentence. The LMM statistics on the RTs for the whole target sentence revealed

a main effect of condition (F(2, 953.07)=74.46; p<.0001). Pairwise comparisons revealed that
SAR utterances were read slower than both NDs (b=-727.9; SE=71.2; DF=953; t=-10.22;
p<.0001) and IRs (b=-776.4; SE=71.3; DF=953; t=-10.88; p<.0001); the difference between
IRs and NDs was not significant (b=48.4; SE=71.2; DF=953; t=.68; p=.77).

T1. In the LMM on the RTs for T1, a significant main effect of condition emerged (F(2,
953.25)=15.74; p<.0001). Pairwise comparisons revealed that, at T1, participants were
significantly faster in reading NDs than both IRs (b=-176.83; SE=37.2; DF=953; t=-4.75;
p<.0001) and SARs (b=-184.57; SE=37.2; DF=953; t=-4.95; p<.0001). No difference emerged
between IRs and their SAR counterparts (b=-7.74; SE=37.3; DF=953; t=-.21; p=.97).

T2. A main effect of condition emerged also at T2 (F(2, 953.07)=147.96; p=<.0001). Contrary

to T1, pairwise comparisons revealed that participants were as fast with IRs as with NDs
(b=39.7; SE=20.8; DF=953; t=1.91; p=.13), but they were significantly faster in reading IRs
than their SAR counterparts (b=-327.6; SE=20.8; DF=953; t=-15.75; p<.0001). Additionally,
as in T1, SAR utterances were read significantly slower than NDs at T2 (b=-287.9; SE=20.8;
DF=953; t=-13.86; p<.0001).

T3. The main effect of condition remained significant at T3 (F(2, 953.09)=50.81; p=<.0001).

Pairwise comparisons confirmed that SARs were read slower than both IRs (b=-441; SE=43.9;
DF=953; t= -10.03; p<.0001) and NDs (b=-256; SE=43.9; DF=953; t=-5.82; p<.0001).
Interestingly, IRs and NDs also differed and, contrary to what might be expected, NDs were
read significantly slower than IRs (b=185; SE=43.9; DF=953; t=4.22; p=.0001).
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4.3.2. Results of the analysis of predictors
Sociodemographic variables as predictors
The LMM statistics on the RTs for the whole sentence region did not find a main effect for any
of the sociodemographic variables considered in the questionnaire, i.e., age (b=1.46; SE=9.343;
DF=139.33; t=.15; p=.87), gender(M) (b=-165.41; SE=180.75; DF=139.33; t=-.91; p=.36),
and education (b=46.16; SE=48.15; DF=139.33; t=.95; p=.33).
Interestingly, though, participants’ gender(M) significantly interacted with RTs of the
IRs task in the SAR condition only (b=73.44; SE=40.22; DF=947.1; t=1.83; p=.068).

Theory of Mind as a predictor
Whole target sentence. The LMM statistics on the RTs for the whole sentence region did not

find a main effect for ToM as measured by the Strange Stories test (b=3.25; SE=12.89;
DF=151.77; t=.25; p=.8). The statistics confirmed the significant difference between NDs and
SARs (b=2375.53; SE=202.05; DF=876.01; t=11.75; p<.0001), and this time the difference
between NDs and IRs reached significance (b=452.32; SE=202.05; DF=876.01; t=2.23; p=.02).
Most important, participants’ score in the ToM task significantly interacted with both
SARs (b=-102.89; SE=11.97; DF=876.02; t=-8.59; p<.0001) and IRs (b=-29.6; SE=11.97;
DF=876.02; t=-2.47; p=.01). Higher ToM scores significantly predicted faster RTs in these two
conditions. See Figure 4.
Pairwise comparisons. Results from the models without predictors were confirmed: even
when adjusting for the mean ToM scores, participants’ RTs in SARs significantly differ from
both the RTs in NDs (b=708.0; SE=72.2; DF=1002; t=9.80; p<.0001) and IRs (b=725.2;
SE=72.2; DF=1002; t=10.04; p<.0001), but there is no difference between NDs and IRs (b=17.2
SE=72.2; DF=1002; t=.23; p=.96).

Figure 4.

Interaction between ToM scores and mean RTs of the whole sentence.
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T1. The LMM for T1 with predictors did not find a main effect for ToM (b=4.08; SE=5.63;

DF=348.79; t=.72; p=.47).
The statistics confirmed the significant difference between NDs and both IRs (b=687.07;
SE=123.05; DF=876.03; t=5.58; p<.0001) and SARs (b=578.16; SE=123.05; DF=876.03;
t=4.69; p<.0001).
Moreover, this statistic revealed a significant interaction of ToM with both IRs (b=30.98; SE=7.28; DF=876.04; t=-4.25; p<.0001) and SARs (b=-23.84; SE=7.28; DF=876.04;
t=-3.27; p=.001). Again, higher ToM scores significantly predicted faster RTs of IRs and SARs
at T1. See Figure 5.
Pairwise comparisons. Even when adjusting for the mean ToM scores, participants’ RTs
in SARs significantly differ from NDs (b=196.55; SE=40.1; DF=954; t=4.89; p<.0001), IRs
significantly differ from NDs, too (b=191.30; SE=40.1; DF=954; t=4.76; p<.0001), but there
is no difference between SARs and IRs (b=5.25; SE=40.1; DF=954; t=.13; p=.99).

Figure 5.

Interaction between ToM scores and mean RTs at T1.

T2. In the LMM computed for T2 with predictors a main effect of ToM emerged (b=-10.4;

SE=4.19; DF=136.16; t=-2.48; p=.01) The statistics confirmed the significant difference
between NDs and SARs (b=967.08; SE=60.73; DF=876.01; t=15.92, p<.0001) found in the
previous models, though another significant difference emerged between NDs and IRs as well
(b=-139.72; SE=60.73; DF=876.01; t=-2.3; p=.02). A significant interaction of ToM with SARs
only also emerged (b=-41.12; SE=3.59; DF=876.01; t=-11.43; p<.0001). See Figure 6.
Pairwise comparisons: Even when adjusting for the mean ToM scores, participants’ RTs
in SARs significantly differ from NDs (b=308.9; SE=23.1; DF=954; t=13.38; p<.0001), and
IRs (b=342.4; SE=23.1; DF=954; t=14.83; p<.0001). No difference was found between NDs
and IRs (b=33.5; SE=23.1; DF=954; t=1.45; p=.31).
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Figure 6.

Interaction between ToM scores and mean RTs at T2.

T3. The LMM computed for T3 with predictors did not find a main effect for ToM (b=9.37;
SE=7.02; DF=161.63; t=1.33; p=.18). The statistics confirmed the significant difference
between NDs and SARs only (b=830.68; SE=114.49; DF=876.01; t=7.25; p<.0001). No
difference was found between NDs and IRs (though it was found in the model without
predictors; b=-94.91; SE=114.49; DF=876.01; t=-0.82; p=.40). The negative interaction of
ToM with SARs emerged again (b=-37.91; SE=6.78; DF=876.01; t=-5.59; p<.0001), while no
interaction with IRs emerged. See Figure 7.
Pairwise comparisons. Even when adjusting for the mean ToM scores, participants’ RTs
of SARs significantly differ from NDs (b=224; SE=41.3; DF=954; t=5.41; p<.0001), and from
IRs (b=403; SE=41.3; DF=954; t=9.75; p<.0001). A significant difference was found between
NDs and IRs as well (ND-IR: b=179; SE=41.3; DF=954; t=4.33; p=<.0001).

Figure 7.

Interaction between ToM scores and mean RTs at T3.
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4.4. Discussion
The aim of this study was to investigate typical conventionalized IRs processing throughout
the sentence, and to what extent it is facilitated by, or relies on, ToM skills. To do so, we have
designed an ad hoc RTs experiment (where we manipulated the context of the stories so that
Can you…? forms could be read as IRs, NDs or SARs) and collected data on ToM abilities of
the participants. The study addressed two research questions. The first one was:
RQ1: are conventionalized IRs processed by means of a conversational implicature based
on metarepresentation of the whole utterance or is conventionalized IRs processing
triggered by lexical cues, such as the Can-you?

We presented the main processing prediction under two different views. Under a view of
conventionalized IRs as conversational implicatures, their directive interpretation would be
accessed at the end of the utterance, yet faster than in ND counterparts. In our paradigm, they
should be processed at a regular pace until the end, and we should see a wrap-up effect signalling
the indirect interpretation in the end. Instead, under a view of conventionalized IRs processing
as triggered by lexical cues, the processing could be triggered and computed on-line, as soon as
the trigger word, i.e., the Can-you, is met. This could result in longer RTs on the Can-you in
the IR condition than in the ND condition. Also, IRs should not undergo extensive elaboration
at the end of the utterance. Both views would allow for IRs to be globally read as fast as NDs,
which is an expected, yet not diriment, result.
We have analyzed the RTs of our experiment through a first set of 4 LMMs statistics,
and two main findings emerged. First, both IRs and NDs were read faster than SARs on a
global level. No difference was found between IRs and NDs, in line with previous research.
Second, we observed that, at a local level (i.e., on the three sentence regions considered),
RTs varied significantly depending on condition. At T1, IRs elicited a similar pattern as SARs,
as they were read significantly slower than their ND counterparts. At T2, IRs performed
similarly to NDs, as they were read significantly faster than their SAR counterparts. At T3, all
conditions significantly differed from one another, but IRs were read significantly faster than
both NDs and SARs.
Our second research question was:
RQ2: to what extent is ToM involved in conventionalized IRs processing?

Under a view of conventionalized IRs as conversational implicatures, ToM abilities
should be necessary to comprehend the directive meaning of the utterance. This should result
in ToM being a significant predictor of faster reading times in the IR condition. Instead, under
a view of conventionalized IRs processing as triggered by lexical cues, the directive meaning
could be derived before the whole utterance is presented and should not rely on ToM abilities.
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We have analyzed ToM abilities (and sociodemographic data) as predictors in a second
set of 5 LMMS statistics. A third main finding emerged here. In fact, ToM was a significant
predictor for RTs in the IRs task both at a global and at a local level. In fact, higher scores in
the Strange Stories test predicted shorter RTs for both SARs and IRs on the whole sentence.
However, crucially, while this interaction was present at all sentence regions in the SAR
condition, it was only present at T1 for IRs. Sociodemographic variables, instead, did not emerge
as significant predictors, though a significant interaction of participants’ gender with their RTs
emerged in the SAR condition only, with men being slower than women to read SARs14.

4.4.1. RTs analysis
The analysis of RTs, pertaining to the first research question (RQ1), is in line with previous
studies with regard to the results on the whole utterance. In particular, the differences in RTs
on the whole sentence confirmed the existing literature in two respects. First, the processing of
sarcastic utterances is slower and costlier than the processing of both non-directives and
conventionalized IRs. Indeed, irony and sarcasm are known to be cognitively taxing, requiring
attribution of second-order mental states (Bryant, 2012). Second, lack of significant differences
in global RTs between IRs and NDs is in line with previous studies observing that
conventionalized IRs are processed as fast, or faster, than literal counterparts (Gibbs, 1983;
Shapiro and Murphy, 1993). It could be argued that longer processing times on the whole
sentence in the sarcastic condition only can be attributed to the fact that metarepresentation
is necessary for that condition and not for the other two. However, as mentioned before, this is
just a speculation and would not provide a proper answer to our RQ1 without an analysis of
RTs per sentence region.
With regard to the local level, at T1 NDs were read faster than both IRs and SARs,
while no difference emerged between IRs and sarcastic utterances. A reasonable explanation is
that the RTs at T1 reflect the complexity of processing the first region of the target utterance
(the Can-you) when the previous context biases towards a directive or sarcastic interpretation,
placing a comparable cognitive effort on the reader in this region. This was not the case for the
whole sentence, nor at T2 and T3. This local effect seems to constitute evidence that the indirect
interpretation starts as soon as the trigger expression (i.e., the Can-you) is presented, as
reported for other pragmatic phenomena (scalar implicatures: Panizza et al., 2021;
presuppositions: Singh et al., 2016). This result, with regard to our RQ1, seems to speak in
favor of a lexically-based comprehension process for conventionalized IRs.
At T2, we observe the opposite pattern. While the difference between NDs and SARs
was confirmed, IRs were read significantly faster than SARs (no difference between IRs and
This result, though secondary to the target condition and to the aims of the present paper, is in line with
previous works on the relationship between gender and pragmatic comprehension, particularly, sarcasm and irony.
In fact, not only women seem to be more likely than men to interpret statements as being indirect, in general
(Holtgraves, 1991). Interestingly, recent studies suggest that women seem to perceive irony and sarcasm at higher
rates than men (Rivière and Champagne-Lavau, 2018); the authors conclude that this result might be due to the
fact that women seem to be more sensitive than men to the negative tension that sarcastic utterances convey.
14

!
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NDs). Longer RTs for SARs at T2 (and T3), as compared to IRs and NDs, suggest that the
sarcastic interpretation proceeds incrementally as the utterance unfolds. Conversely, the RTs
for IRs decline at T2, suggesting a priming effect of the Can-you on the subsequent sentence
region: exposure to the Can-you at T1 might ease the processing of the verb at T2. This finding
fits well with the previous result. In fact, a lexically-based interpretive strategy would require
higher cognitive demands at T1, since the Can-you is the lexical cue that can trigger the
directive interpretation, following the convention of form. This can smooth the processing costs
relative to the rest of the utterance. A conversational implicature account of conventionalized
IRs, instead, would predict that the indirect interpretation is derived inferentially after the
whole content of the utterance is computed, as analyzed in our predictions for RQ1. As a result,
it would be difficult for such an account to explain the decline in RTs for conventionalized IRs
at T2.
At T3, longer RTs occurred in all conditions. However, both IRs and NDs were read
significantly faster than SARs. Crucially, IRs were read significantly faster than both SARs and
NDs. Wrap-up effects can be due to several reasons, such as resolving ambiguities or consciously
identifying a communicative intention requiring metarepresentation, such as sarcasm (Just and
Carpenter, 1980; Pexman et al., 2000). Longer RTs at the end of the utterance therefore attest
that a substantial part of the processing occurs when the whole utterance has been presented.
This is the case for SARs, but, apparently, not for IRs. With regard to the predictions of our
RQ1, a view of conventionalized IRs processing as triggered by lexical cues would predict that
IRs would not need extensive elaboration in the form of a wrap-up effect, and this is what seems
to be happening here. The fact that IRs were read faster than both SARs and NDs, regardless
of the wrap-up effect, seem to provide additional evidence that IRs processing mostly occurred
throughout the utterance, and, particularly, at T1. It is also worth noting that the significant
difference between IRs and NDs at T3, where non-directives are read slower, might resemble
Gibbs’ (1983) finding that Can you…? forms tended to bias participants towards the directive
interpretation even in contexts that support non-directive interpretations. In fact, the wrap-up
effect could include, for non-directives, a retrospective confirmation that the utterance is not to
be interpreted directively (Terkourafi, 2003).
Taken together, these findings confirm that SARs are significantly costlier than NDs.
They also suggest that there is a processing difference between SARs and NDs as compared to
IRs. In fact, to give a tentative answer to our RQ1, while SARs and NDs are processed globally,
the local effect at T1 suggests that the directive interpretation of IRs was triggered as soon as
the Can-you was presented, in line with a lexically-based comprehension strategy. This is
corroborated by the less prominent wrap-up effect at T3 for IRs than for SARs. A possible
explanation for this is that the lexical meaning of linguistic forms such as Can-you triggers
default inferences that would pragmatically enrich the interpretation of the forms right from
the start of the utterance.
It is difficult to establish what model would better fit these data. However, a view of
conventionalized IRs as explicatures seems to be more compatible. Such a view would not
predict local effects per se, and, more importantly, it does not exclude global effects. In fact, as
mentioned earlier, it takes into account processes of mutual parallel adjustment between
explicatures and implicatures, as well as backward inferences (Carston, 2013). However, if a
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local effect emerges, it is better explained as an explicature generated by the use of a specific
expression15.
Three views of conventionalized IRs as explicatures are available. Groefsema (1992)
refuses the idea that Can you…? forms are indirect: in the type of contexts where a
conventionalized IR is performed, “the only relevant interpretation” is the directive
interpretation. Ruytenbeek’s (2012) view contrasts with Groefsema’s definition of Can you…?
forms as “direct” requests, but it considers the ability and the permission reading to be baselevel explicatures of can that enrich the logical form, and the directive interpretation to be a
higher-order explicature, i.e., “optionally embedding [a proposition] under a higher-level
description” (Wilson and Sperber, 1993). In our case, a speech act description (e.g., “The
speaker is telling the addressee to bring some wine”)16.
Yus (1999) view envisions an implicit-continuum and an explicit-continuum, each having
an implicit and an explicit end. Yus considers Can you…? forms to be at the implicit end of the
explicit-continuum, as they constitute a case of transfer from the implicit-continuum to the
explicit-continuum, having lost part of their “implicative potential”.
Overall, our data are better explained by Ruytenbeek’s (2012) and Yus’ (1999) views, as
the longer RTs at T1 could be argued to reflect the inferential work needed to derive the baselevel explicatures and, possibly, the higher-order explicature. This does not exclude global
effects, as backward and forward inferences could contribute to derive the final interpretation
of the utterance.

4.4.2. Predictor’s analysis
With regard to our second research question (RQ2), concerning the role of ToM, it is known to
have a facilitatory effect on sarcastic as opposed to non-directive utterances (Filippova and
Astington, 2008; Nilsen et al., 2011), and this has been confirmed. We have observed that the
RTs data seems to suggest a lexically-based process for IRs comprehension. However, we found
shorter RTs on the whole sentence in participants with higher ToM not only for SARs but also
for IRs, as compared to NDs. Moreover, interestingly, while the interaction between ToM and
SARs was significant for all sentence regions, the one with IRs was found at T1 only. For SARs,
these results suggest that ToM abilities supported the derivation of a conversational implicature
requiring metarepresentation, processed both while the utterance was unfolding and globally.
This confirms that, from the perspective of Andrés-Roqueta and Katsos’ (2017) distinction
between linguistic- and social-pragmatics, sarcastic utterances are processed through socialpragmatics strategies.
It is also worth noting that under Geurts’ (2010) view of conversational implicatures, that allows for online
access to implicatures before the whole content of the utterance is presented, these results could also be interpreted
as revealing a -processing pattern where an implicature is drawn when the first sentence region is processed.
Applying this view to Can you…? forms, they could be seen as a propositional schema (Can you X?) that speakers
could recognize as soon as the Can-you is presented. Under this view, the Can-you could trigger an implicature,
even if the "X" of the schema has not been presented yet.
16
Ruytenbeek (2019) provided another relevance-theoretic account of conventionalized IRs, concluding that they
are strong implicatures, as the implicated request assumption is stronger than in non-conventionalized IRs.!
15
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As for conventionalized IRs, the picture is less clear. The analysis of predictors suggests
that individual differences in ToM abilities might play a role in facilitating the directive
interpretation. The RTs results indicate that the indirect interpretation is triggered as soon as
the Can-you is read. We argue that, as this process holds, the higher the ToM abilities, the
faster the directive interpretation is derived. In fact, crucially, the interaction between ToM
and RTs of IRs is also primarily a local effect observable at T1. This corroborates the hypothesis
that the directive interpretation could possibly be triggered (and, mostly, derived) at T1,
resulting both in significantly longer RTs as compared to ND counterparts, and in ToM’s
facilitation in deriving the directive interpretation. These findings are in line with previous
research on individual differences in ToM facilitating pragmatic comprehension (Matthews et
al., 2018, for a review on development). However, no study to date addressed ToM’s role in
conventionalized IRs comprehension specifically, and our study provides data in support of the
idea that it can be the case even in adulthood and for conventionalized forms.
These main results allow us for a speculation: at T2 and T3, faster RTs along with the lack of
interaction between ToM and RTs of IRs, suggest that inferences based on metarepresentation,
derivable globally, might not be crucial to understand conventionalized IRs, as these should be
computed at the end of the sentence.
The hypothesis that ToM might not be necessary for understanding conventionalized
IRs is in line with the literature on IRs comprehension in typically developing children. In fact,
both classic and recent studies on the acquisition of IRs have found that, while different forms
of HIRs are acquired at different developmental stages and develop later in childhood up until
at least 8 years of age, children seem to understand conventionalized IRs as soon as 2;6 years
of age, when even first-order ToM is yet to be acquired (Bernicot and Legros, 1987; Bernicot et
al., 2007; Bucciarelli et al., 2003; Shatz, 1978). Even though the process of recognition that
concerns typical processing in adulthood cannot be directly compared to the acquisition process
in typical development, results regarding the two processes seem to be in agreement on the
nature of conventionalized IRs as a linguistic-pragmatics phenomenon. The same can be said of
the few findings on conventionalized IRs in clinical populations: Deliens and colleagues (2018)
found that autistic adults interpret conventionalized IRs directively as much as neurotypical
adults, while in the same study they differed from the neurotypical group on tasks known to
require ToM (i.e., an irony task), while studies exploring HIRs comprehension in other clinical
conditions, such as schizophrenia, right-hemisphere lesion, traumatic brain injury, and
Alzheimer's disease (Champagne-Lavau and Joanette, 2009; Champagne-Lavau and Stip, 2010;
Cuerva et al., 2001; Muller et al., 2010), seem to suggest a correlation between ToM abilities
(or lack thereof) and IRs comprehension (or failure to comprehend them). Further studies would
be needed to investigate whether these clinical populations with a ToM impairment succeed in
tasks involving conventionalized rather than non-conventionalized IRs. This would constitute
further evidence in favor of a distinction between conventionalized and non-conventionalized
IRs in terms of linguistic- vs. social-pragmatics.
It must be stated here that our findings are limited to typical processing and, specifically,
to the neurotypical adult population. In addition, two important limitations apply to our data.
On the one hand, our task was a self-paced reading task rather than a naturalistic interaction,
and while this is a widely used paradigm, it is far from accurately representing the way we
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process utterances in real-life conversations; moreover, despite RTs of the whole experiment
being normally distributed, we did not control the reading skills of our sample. On the other
hand, it would be appropriate to use a more fine-grained measure to test ToM, although in our
data we did not observe a ceiling effect due to the specific coding procedures we adopted: a
larger battery of ToM tests would allow for more confident conclusions on the relationship of
ToM with conventionalized IRs comprehension, or lack thereof. A more varied range of ToM
tests could highlight relationships with different ToM components, such as, for instance,
emotion recognition.
Keeping these limitations in mind, overall, our data suggest that while ToM facilitates
conventionalized IRs comprehension in typical processing, this comprehension is largely built
on a lexical basis, thus allowing for an anticipated directive interpretation of the Can-you chunk
at T1 before hypotheses on the speaker’s mental states on the whole utterance can be
formulated. This might reflect higher awareness of pragmatic norms for the participants with
higher ToM abilities. Pragmatic norms largely explain the frequency of use of conventionalized
IRs rather than more direct forms of requesting. Ruytenbeek (2019), for instance, propose that
conventionalized IRs are “optimally relevant” as they enable the speaker to avoid being
perceived as impolite. Participants with higher ToM abilities might be more prone to recognize
this reasoning in the speakers of our stories faster. These observations allow us to argue that
conventionalized IRs seem to be processed through linguistic-pragmatics strategies in our
design.

4.5. Conclusion
We have argued that a view of conventionalized IRs as (higher-order) explicatures seem to
explain our data better than a conversational implicature account relying on ToM abilities. The
interaction between the Strange Stories test and RTs in the IR condition at T1 only, seems to
suggest that ToM abilities ease the interpretation of conventionalized IRs’ directive reading in
the first sentence region. However, the way conventionalized IRs processing unfolds, with most
of the effort at T1, seems to suggest that metarepresentation might not be required in order to
comprehend conventionalized IRs. Hence, we have concluded that conventionalized IRs seem
to be processed through linguistic-pragmatics strategies. It must be stated here that
conventionalized IRs could still be found to bear processing costs that are not observable in a
behavioral experiment - for instance, in terms of increased brain activity as compared to their
non-directive counterparts (Gibbs and Colston, 2012; Ruytenbeek, 2012). Further research with
other techniques would be welcome to shed light on this.
On a general note, our findings leave room to the possibility that IRs might fall on the
two sides of the linguistic- and social-pragmatics distinction. This seems to happen for familiar
metaphors as well: the familiarity of the metaphor triggers a processing route, while the novelty
calls for another (Carston, 2010). It might be the case that conventionalized IRs are processed
through a processing route, like familiar metaphors, and non-conventionalized IRs through
another, like novel metaphors. A comparison between the literature on non-conventionalized
IRs suggesting a strong ToM involvement in IRs comprehension (Trott and Bergen, 2018; van
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Ackeren et al., 2012; 2016) and the results of the present study allows us for this speculation.
Further research on non-conventionalized IRs would be needed to confirm that their
comprehension relies on social-pragmatics strategies. If this is the case, this line of research
would corroborate findings on ToM being involved to different extents depending on specific
features of the pragmatic task, informing the wider debate on the relationship between ToM
and pragmatics. Our study holds as a first step in this direction.
On a more specific note with regard to practical implications for everyday social
interaction, understanding what pragmatic phenomena involve or, even, need ToM abilities to
sustain comprehension is relevant to shape the frame of pragmatic difficulties in disorders and
conditions that involve pragmatics to some extent. Indirect speech acts and IRs in particular
are a core element of everyday conversation and understanding them is key for meaningful
interactions: drawing a line between conventionalized and non-conventionalized IRs in terms of
ToM involvement might help both sketching more accurate questions for diagnosis, as, for
instance, preserved conventionalized IRs comprehension would not imply preserved HIRs
comprehension, and indicating different paths for intervention, as observing which IRs
comprehension is preserved might suggest when individuals would benefit from either ToM or
linguistic training.
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5. Non-conventionalized IRs comprehension
Abstract: In this chapter I present a study17 investigating non-conventionalized IRs comprehension
under a linguistic- vs. social-pragmatics pragmatics view. While there are studies on conventionalized
IRs suggesting they belong to linguistic-pragmatics, the picture on non-conventionalized IRs is
fragmented. Most studies seem to show that they are processed through a conversational implicature
based on metarepresentation of the whole utterance, relying on ToM. However, some suggest that ToM
is only recruited when mentalizing is explicitly called for, and that the indirect meaning is accessed
directly and locally. Our study investigates to what extent mentalizing is involved in understanding
negative state remarks as non-conventionalized IRs. We conducted a pilot and an online study,
consisting of a self-paced region-by-region reading task and two ToM tests. The same utterance was
presented as a directive, non-directive, or sarcastic remark. Reading times were calculated per sentenceregion and on the whole sentence. Results suggest non-conventionalized IRs are primarily processed
globally, and impose higher cognitive effort than non-directive counterparts. However, potential evidence
of access to the indirect meaning before the end of the utterance also emerged. Moreover, when ToM
abilities are taken into account, this higher effort seem to fade. These results seem to speak in favor of
a view of non-conventionalized IRs as a social-pragmatics phenomenon, suggesting IRs fall on the two
sides of the divide depending on conventionalization.
Keywords: Indirect Requests, Conventionalization, Theory of Mind, Linguistic-Pragmatics, SocialPragmatics.

5.1.

Introduction

Research in Experimental Pragmatics has lately investigated the possibility that pragmatic
phenomena could be comprehended through different interpretive strategies depending on
specific linguistic features of the phenomenon and on individual variation in linguistic and
cognitive abilities (Fairchild & Papafragou, 2021; Matthews et al., 2018).
The hypothesis that pragmatic inferences vary depending on their kind is not recent.
Starting with Levinson’s (2000) distinction between generalized and particularized inferences,
several scholars proposed theoretical divides in an attempt to explain, for instance, differences
and even impairments in some kinds of pragmatic inferences only, in clinical populations. For
example, Kissine (2012) proposed that autistic people struggle with “inter-subjective
pragmatics”, while their performance in tasks pertaining to “egocentric pragmatics” is similar
to that of neurotypical participants. These population-specific hypotheses can sometimes be
generalized to the general population and have an impact on the conceptualization of pragmatics
at large. In subsections 2.2.1 and 4.1, we have extensively presented the recent proposal by
Andrés-Roqueta and Katsos (2017), also stemming from autism research, distinguishing
between linguistic-pragmatics and social-pragmatics. In short, linguistic-pragmatics would
include tasks whose comprehension relies on linguistic (lexical and morpho-syntactic) abilities
and basic knowledge of pragmatic norms, while social-pragmatics would include tasks requiring
ToM abilities, i.e., the ability to infer the speaker’s mental state.

17

The study has been submitted for publication.
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IRs constitute an interesting area of investigation in this framework, as they can be
performed by means of a great range of expressions that vary in terms of conventionalization,
that we presented in subsection 3.3.
Other pragmatic phenomena, such as metaphors, that share this feature and have been
more studied than IRs, as we have elaborated in subsection 4.1., have already been accounted
for through several hypotheses that different processing routes would be involved depending on
their level of familiarization (Bowdle & Gentner, 2005; Carston, 2010; Giora, 2003). Different
interpretive strategies for understanding the same phenomenon could also be involved for IRs,
as they can also widely vary both in terms of linguistic form and semantic mean used for
communicating the illocutionary intention.

5.1.1. Conventionalization and negative state remarks
As analyzed thoroughly in subsection 3.3., not all indirect requests (IRs) are equally
conventional in terms of means and form employed to be conveyed. In fact, (i) conventionality
of means and (ii) conventionality of form are two important notions when dealing with IRs.
Take, for instance, the following utterances.
(37) Can you pass the salt?
(38) Is it possible to add some salt?
(39) This soup is insipid.
All of these utterances are conventional in some way. In fact, they all follow a convention
concerning the strategies a speaker can use in order to perform a speech act: these conventions
are commonly defined conventions of means (Clark, 1979; Gibbs, 1981; Ruytenbeek, 2021).
Conventionality of means can be based, for example, on reference to the preparatory conditions
of the speech act in question: for instance, a speaker can request the hearer to do something by
asking a question about their ability to do it, as in utterance (37), or about the possibility for
that something to be done, as in utterance (38). These could be described as the most common
convention of means, and they reflect the preparatory conditions for the speech act of
requesting.
There are a wide variety of conventions of means for performing requests, the utterance
in (39) represents another common one. This convention holds that a speaker can request the
hearer to perform an action through a statement of a fact about the world: this statement
makes it possible to infer that an action would be desirable to change said fact (Gibbs, 1981).
IRs that follow this convention of means are defined as negative state remarks (see Ruytenbeek,
2020), and constitute highly indirect requests or hints (Clark, 1979; Ervin-Tripp, 1977). In the
case of the utterance in (39), by saying that the soup is insipid the speaker is implicitly stating
that it lacks salt; the desirable action stemming from this statement is for the hearer to provide
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the salt, or change the soup. The negative state remark implies that the speaker is requesting
an action that could reverse the negative state in question.
IRs following the same convention of means, can nevertheless vary considerably in form.
Conventionality of form deals with the actual linguistic form of the IR: utterances such as (37),
also known as Can you…? forms, have traditionally been defined as conventionalized forms to
convey an IR since the early ages of research on IRs (Morgan, 1978; Gibbs, 1983). Can you…?
forms have developed a stronger association with the directive meaning than possibly any other
form. Thus, they would be perceived as morphosyntactic constructions linked with the directive
force by means of a convention of form that is so common that they could be defined as
idiomatic (Clark, 1979: 433). The reasons for this to happen are unclear: conventionalized forms
result as such from historical processes (Morgan, 1978) and speakers seem to “tacitly agree to
preferably use specific forms” (Lewis, 1969). The effects of this happening, though, are
interesting to investigate. In particular, a substantial part of the early experimental works on
IRs, as well as more recent ones, focused on Can you…? forms, providing a clear picture of their
comprehension process. On the contrary, the processing picture of IRs that are nonconventionalized in form is still fragmented, leaving some questions on the comprehension of
IRs as a unitary phenomenon open.

5.1.2. Non-conventionalized indirect requests processing
As discussed previously, IRs are usually conceived of in terms of conversational implicatures
(Green, 2010; Terkourafi, 2009). Their comprehension was at first inscribed in the Gricean
standard pragmatic model through the inferential theory of speech acts. This serial-processing
theory considers the default interpretation for utterances such as (37) and (38) to be that of a
question and for utterances such as (39) that of an assertion. As a consequence, the indirect
interpretation of (37) and (38) would be derived after accessing the direct illocutionary force of
a question, through a conversational implicature (Clark and Lucy, 1975; Searle, 1979). This
view does not seem supported by experimental research on conventionalized IRs. In fact,
previous research on conventionalized IRs, such as Can you…? forms speaks in favor of a direct
access to the indirect (directive) interpretation, due to reading and reaction times in
conventionalized IRs being comparable or shorter than those of their non-directive counterparts
in a wide range of behavioral paradigms (Gibbs, 1979, 1983; Shapiro and Murphy, 1993).
Shorter reading times for conventionalized IRs had historically been explained through
a view of conventionalized IRs as short-circuited implicatures or, more recently, pragmatic
routines: under this view, a given expression that is frequently used with a specific function
speeds up the hearer’s processing of that form. This would happen because the expression (in
this case, a Can you…? form) has already triggered the same implicature (e.g., the speaker is
requesting the addressee to...) several times in the past (Morgan, 1978; Vega Moreno, 2007).
Under this view, the implicature would be drawn in the same way, i.e., through a conversational
implicature based on metarepresentation after the content of the utterance is presented, just
faster. However, other views have been proposed under a relevance-theoretic framework, where
conventionalized IRs are seen as explicatures (Groefsema, 1992; Ruytenbeek, 2012, but see
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Ruytenbeek 2019; Yus, 1999). Even though it is difficult to draw direct processing predictions
from this view, due to backward and forward inferences as well as mutual parallel adjustment
between explicatures and implicatures (Carston, 2013), some studies do suggest that
conventionalized IRs comprehension might rely more on lexical cues rather than on offline
inferential processes about the speaker’s mental states (Holtgraves, 1994; Marocchini &
Domaneschi, 2022). Four experiments by Holtgraves (1994) on the role of the speaker’s status
in conventionalized and non-conventionalized IRs support this view. In fact, the main finding
was that speaker’s status was only relevant for non-conventionalized IRs: non-conventionalized
IRs processing seemed to entail activation of the literal meaning (as reflected by longer reading
times) in the condition where the interlocutors were equal in status (but not when the speaker
was higher in status, as directives are generally more expected in that case). However, reading
times for conventionalized IRs did not differ across conditions. Under the short-circuited
implicature view, we should observe a difference between the two conditions (equal vs. higher
status) for conventionalized IRs as well. On the contrary, conventionalized IRs seem to be
processed in the same way (and with the same timing) regardless of additional contextual
elements. This suggests that conventionalized IRs processing might rely on linguistic skills and
basic knowledge of pragmatic norms that are not affected by this kind of manipulation of
conditions.
A more recent study (Marocchini & Domaneschi, 2022, presented in Chapter 4) tested
conventionalized IRs in a self-paced region-by-region reading task, where Can you…? forms were
presented in a directive, non-directive, and sarcastic condition, and reading times were
calculated per sentence-region and on the whole sentence. The results seem to show that the
processing of conventionalized IRs starts locally, at the level of the Can-you region, already. In
fact, in that sentence-region, IRs differed from their non-directive counterparts while they did
not differ from their sarcastic counterparts. The opposite occurred in the second sentence-region
(that of the verb), and in the third and last sentence-region, where IRs were read significantly
faster than their non-directive counterparts. This suggests that the Can you...? form serves as
a trigger for the processing of conventionalized IRs, that possibly occurs mostly in the first
sentence-region. ToM skills were tested as well. While higher ToM abilities correlated with
shorter reading times throughout the whole sentence in the sarcastic condition, they were only
significant in the Can-you sentence-region in the IR condition. These results seem to suggest
conventionalized IRs might be a linguistic-pragmatics phenomenon, whose processing is based
on a linguistic trigger and only facilitated by higher ToM abilities, that do not seem to be
necessary throughout the processing of the whole utterance.
When it comes to non-conventionalized IRs, though, the picture of their processing and
of the role of ToM abilities gets more complex. The literature on highly indirect requests (see
Ruytenbeek, 2017 for a review) seem to show that, if tested in a context that is biasing towards
a directive interpretation, highly indirect requests (HIRs) comprehension does not seem to result
in longer reading times as compared to their literal counterparts, at the whole sentence level
(see the behavioral data from Coulson & Lovett, 2010; van Ackeren et al., 2012). However, this
does not exclude higher processing demands. For instance, a study including a pupillometry
measure revealed increased pupil size during HIRs comprehension as compared to literal
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statements, revealing higher processing costs, following standard pupillometry measures
interpretation (Tromp et al., 2016).
In a behavioral study by Trott and Bergen (2018), ToM abilities seemed to predict
whether the speaker’s inferable knowledge states were taken into account during the
comprehension of IRs. As presented in section 3.5, the authors manipulated the speaker’s
awareness of an obstacle to the fulfilment of the IR, and verified that higher mind-reading
abilities enhanced participants’ ability to recognize the target utterances as HIRs when the
speaker was unaware of the obstacle. The study has recently been replicated by the same
authors (Trott & Bergen, 2020): mentalizing ability was again found to predict the likelihood
of integrating a speaker’s knowledge state into HIRs interpretation. However, this was found
to be significant only when the task explicitly involved said knowledge. When participants were
given mental states information only implicitly in the task, the relationship between mentalizing
and task performance was weak and hard to detect. The authors interpret these findings as
evidence in favor of the Knowledge Explicitness account. The Knowledge Explicitness account
holds that mentalizing abilities are recruited flexibly: the more explicitly the task calls attention
to the speaker’s mental states, the higher the likelihood that mentalizing is recruited as a
strategy. In other words, if an experiment encourages participants to mentalize by explicitly
involving knowledge states, then participants with higher ToM abilities will employ them and
perform better. If it does not, or it does implicitly, ToM might not be recruited as much.
However, the experiments conducted by Trott and Bergen did not include any filler item,
therefore allowing for a specific facilitation: participants could have realized they were meant
to attend to the speaker’s knowledge during the task.
Other studies, specifically brain-imaging works investigating comprehension of indirect
requests (van Ackeren et al., 2012, 2016) and indirect replies (Bašnáková et al., 2014, 2015)
through functional magnetic resonance imaging (fMRI), provide contrasting evidence, as in
section 3.5. For instance, Van Ackeren et al. (2012), for instance, found that HIRs activated
areas associated with mindreading such as the medial pre-frontal cortex and the temporoparietal junction. The speaker’s knowledge states were not manipulated, nor was mentalizing
explicitly encouraged or facilitated. Yet, fMRI found increased blood flow to ToM-associated
brain regions.
These findings seem to suggest that offline measures such as paraphrase or true/false
judgments, as well as reading times on the whole utterance, might not be informative enough
to state whether mind-reading abilities play a role in IRs comprehension. For this reason, a
finer-grained measure is needed to observe potential effects of ToM while the sentence unfolds.
Some additional contributions to HIRs processing research can be found in clinical works,
too. In fact, a few studies conducted to evaluate known pragmatic and ToM impairments in
some clinical conditions, namely schizophrenia, right-hemisphere lesion, traumatic brain injury,
and Alzheimer’s disease (Champagne-Lavau and Joanette, 2009; Champagne-Lavau and Stip,
2010; Cuerva et al., 2001; Muller et al., 2010) found an impairment in HIRs comprehension and
a correlation between ToM abilities and HIRs comprehension (see Appendix D for experimental
details of the studies). These results seem to confirm that a link between ToM abilities and
HIRs comprehension exists. However, studies investigating conventionalized and nonconventionalized IRs in the autism spectrum, both in childhood (Kissine et al., 2012, 2015;
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Marocchini et al., 2022) and in adulthood (Deliens et al., 2018), found no difficulties in IRs
comprehension in the autistic population, suggesting that either ToM abilities are not necessary
for non-conventionalized IRs comprehension as well, or that alternative strategies can be
employed by different population for understanding IRs.
Overall, the existing literature seems to suggest that a difference in processing exists
between conventionalized and non-conventionalized IRs, and, potentially, an involvement of
ToM abilities in HIRs comprehension. Yet, the studies investigating the relationship between
ToM and HIRs have mostly focused on atypical populations whose ToM abilities are different
or impaired. Thus, further investigation of HIRs comprehension in the neurotypical adult
population would be necessary to test whether individual differences in ToM skills can have an
impact in HIRs comprehension even when ToM abilities are within the typical range. Moreover,
conventionalized and non-conventionalized IRs have rarely been investigated with the same
paradigm, making it difficult to compare their processing throughout the sentence. It is this
gap that we are trying to address with the present study.

5.1.3. Research questions and predictions
The present study aims at investigating non-conventionalized IRs processing throughout the
sentence, focusing on negative states remarks as HIRs and the potential role of ToM in deriving
their directive interpretation in neurotypical adulthood.
This study is conceived as a follow-up study to Marocchini and Domaneschi (2022),
which investigated processing of conventionalized IRs through the same behavioral online
method. As conventionalized IRs processing seem to start locally and rely on linguistic abilities
rather than ToM abilities, we try and discriminate whether non-conventionalized IRs processing
occurs in the same way or is processed globally. Additionally, we investigate individual
differences in ToM and look for potential correlations with HIRs comprehension. This would
allow for a characterization of the process within the domain of either social- or linguisticpragmatics.
The two research questions we will address are:
RQ1: Is it possible that two different processing strategies are in question in IRs
comprehension depending on conventionalization? Specifically, is it possible that HIRs
processing is strictly incremental and predominantly occurring at a global level?

The existing literature suggests that conventionalized IRs processing is lexically-based and relies
on linguistic-pragmatics strategies (Holtgraves, 1994; Marocchini & Domaneschi, 2022). At a
global level, conventionalized IRs are processed just as fast as their literal counterparts, and
sometimes even faster (Gibbs, 1983). Moreover, conventionalized IRs processing seems to start
locally, triggered by the conventionalized forms (e.g., the Can you…? form; Marocchini &
Domaneschi, 2022).
Behavioral data from the studies by van Ackeren et al. (2012; 2016) suggest that, at a
global level, even HIRs seem to be processed as fast as their literal counterparts. Moreover,
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Coulson and Lovett (2010) found local effects for HIRs (specifically, negative state remarks) as
well, through an EEG experiment. The authors state that, looking at ERPs measures between
the second and the sixth word of the (7-word) remarks, HIRs and literal statements elicited
distinct electrical brain activity patterns. More specifically, they found both (i) phasic ERPs to
the second and third words that are interpreted as suggesting that HIRs would prompt more
retrieval of information from semantic memory than their literal counterparts right from the
start of the utterance, and (ii) larger positivity to HIRs as compared to their literal counterparts
in terms of slow cortical potentials, starting from the second word and resolved by the end of
the utterance. The authors interpret this second finding as indexing ease of processing, following
King and Kutas (1995), therefore suggesting that the overall processing of negative state
remarks was less cognitively demanding in the HIR than in the literal condition.18
The processing hypothesis descending from this view is that, in a context biasing towards
an indirect interpretation, HIRs could in principle be processed as fast as their literal, nondirective counterparts, and they could be recognized as directives throughout the sentence, up
until the end of the expression, where we should see a small wrap-up effect, as much of the
indirect interpretation has happened online, while the sentence unfolds and would therefore not
require extensive elaboration at the end of the sentence. However, works by Holtgraves (1994)
and Trott and Bergen (2018; 2021), as well as clinical research on populations whose ToM
abilities are impaired, suggest that IRs, or at least HIRs, comprehension is based on the
formulation of hypotheses on the speaker’s mental states.
If this is the case, their processing should be strictly incremental, and the indirect
interpretation should mostly be reached off-line, as it could only be reached at the end of the
utterance (as with irony or humor), at a global level, on the whole expression (see Chemla &
Schlenker, 2012).
As a consequence, HIRs should be processed at a regular pace throughout the sentence
up until the end of the expression, where a significant wrap-up effect would signal the ongoing
indirect interpretation in correspondence of the sentence ending.
RQ2: to what extent is ToM involved in HIRs processing?

According to the Knowledge Explicitness account, mindreading abilities are only recruited in
case the speaker’s mental states are explicitly stated and referred to in the task.
If this is the case, ToM shouldn’t play a crucial role, i.e., formulating hypotheses on the
speaker’s mental states would not be necessary to comprehend the directive meaning of the
HIR, in those cases where knowledge states are not explicitly mentioned. We would therefore
expect no significant effect of ToM on HIRs processing in our task, since our items will not
mention the speaker’s knowledge states explicitly.
If, however, this is not the case, and HIRs processing follows an inferential path based
on metarepresentation, ToM should be necessary to comprehend the directive meaning of the
The authors add that the stories in the task were designed in the IR condition first and this might have been
biasing the participants towards the directive interpretation throughout the experiment, as the stories in the nondirective condition might not have been as convincing.
18
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utterance. This would result in a correlation between higher ToM skills and a better
performance in HIR comprehension, i.e., higher ToM skills would correlate with faster HIRs’
reading times.
The results of this experiment can contribute to the wider debate on the nature of IRs
and of pragmatics at large: since conventionalized IRs were found to be processed through a
lexically-based strategy, if HIRs are found to be processed incrementally through a ToM based
inference, it might be the case that IRs as a phenomenon fall into two different categories
defined by the linguistic- vs. social-pragmatics divide (Andrés-Roqueta & Katsos, 2017; 2020).
This could also mean that the same phenomenon could be processed through different
comprehension strategies, depending on linguistic features (such as conventionalization) and
individual differences (such as ToM abilities), as it might be the case for metaphors (Carston,
2010). Following Andrés-Roqueta and Katsos (2020), we decided to compare HIRs to two
control phenomena: a literal statement, which should be processed through a lexically-based
strategy, and an ironic utterance, known to require metarepresentation. Contrary to AndrésRoqueta and Katsos (2020), we do it within the same task: an ad hoc HIRs comprehension task.

5.2. Methods
We first conducted a pilot study in the Laboratory of Language and Cognition of the University
of Genoa, where the materials were administered in person. Then, we ran the same study online
to reach a satisfying statistical power. For both studies, we considered the following exclusion
criteria: not being Italian native speakers; not having completed the whole main task of the
experiment or taking more than 45 minutes to complete it; failing the control question (Q1) in
more than 25% of the trials. Participants were administered a short sociodemographic
questionnaire (asking for their age, gender, education, first language) and three tasks.
Participants were asked the sociodemographic questions and presented with the main task of
the experiment first. After the main task, they were administered a Theory of Mind test and a
perspective-shifting scale. Informed consent was obtained from all participants.

5.2.1. Participants
Participants to the pilot study
Based on the exclusion criteria mentioned above, 1 participant was excluded from statistical
analyses for the pilot study. The final dataset of the pilot study, therefore, included data from
39 neurotypical Italian native speakers (59 F; age range: 18-31 years; mean age=35.83;
SD=9.79).
Participants to the pilot study were audio-recorded for offline transcription and coding,
and agreed to the procedure through the written informed consent.
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Participants to the online study
Based on the exclusion criteria mentioned above, 10 participants were excluded from statistical
analyses for the online study. The final dataset of the online study, instead, included data from
105 neurotypical Italian native speakers (83 F; age range: 19-57 years; mean age=30.22;
SD=8.65).
Participants to the online study were presented a written version of the tests (more on
this in the Materials), and agreed to the procedure through the online informed consent.

5.2.2. Materials
The Highly Indirect Requests Comprehension Task
Following Andrés-Roqueta and Katsos (2020), our experiments compares our target
phenomenon (HIRs) to two control phenomena. In our case, this has been done within the same
task. In fact, we compared HIRs to both a literal assertion (ND), which should be processed
without the need for metarepresentation, and an ironic utterance (IRO), known to require
metarepresentation.
We created 33 short stories (12 target stories and 21 filler stories) describing daily-life,
familiar situations. Each story was composed of two context parts and a target sentence. The
21 filler stories had an identical structure and final sentences of different forms. We
counterbalanced the final sentences of the 21 filler stories: 7 ended with a polar question, 7 with
a wh- question, and 7 with assertions of different form.
The 12 target sentences were all negative state remarks of the form: “This X is Y”: e.g.,
“This livingroom is cold”. As demonstratives can affect processing because of the anaphora
resolution effects (see, e.g., Wittenberg et al., 2021), we expect reading times on the sentence
region including “This” to reflect this. However, this specific form of negative state remarks has
been fairly used in the materials of both classic and recent studies (Coulson & Lovett, 2010; R.
W. Gibbs, 1979), thus enhancing comparability with existing research. Moreover, it can be used
in self-paced reading studies with a region-by-region paradigm, since they have a repeatable
structure that potentially applies to various context and scenarios, thus assuring consistency in
the target materials.
We manipulated the second part of the context of the story, while the first part of the
context and the target sentence did not change across conditions. The manipulation allowed us
to create 3 experimental conditions: highly indirect request (HIR), non-directive (ND), and
ironic utterance (IRO). Therefore, the target sentence could be preceded by: (i) a context
biasing towards an indirect, directive interpretation (HIR, i.e., as a highly indirect request to
the interlocutor to perform an action), (ii) a context biasing towards a direct, non-directive
interpretation (ND, i.e., as a statement of a fact), or (iii) a context biasing towards an ironic
interpretation (IRO, i.e., as a joke about a fact not being true). This way, we could compare
the same utterance in our target condition (HIR) with both a condition that can be
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comprehended directly (ND) and a condition requiring ToM, and to be interpreted globally
(IRO). See Table 5 for the example of an item, and Appendix C for all experimental items.

Condition

Context
Part 1

Target Sentence
Part 2

Sono in soggiorno. Il riscaldamento è al
massimo, ma Giulia continua a ripetere che
ha freddo.
Per il gusto di lamentarsi, Giulia dice a
Marco:

ND

They are in the living room. The heater is
turned to maximum, but Giulia keeps
saying she is cold.
For the sake of it, Giulia says to Marco:

Marco e Giulia stanno
studiando in casa di
Marco.
HIR

Marco and Giulia are
studying at Marco’s
house.

Sono in soggiorno. Il riscaldamento è
spento, e, nonostante il maglione, Giulia
sente davvero freddo.
Sperando in un suo aiuto, Giulia dice a
Marco:

Questo soggiorno è gelido.
This livingroom is cold.

They are in the living room. The heater is
turned off, and, regardless of the jumper,
Giulia feels very cold.
Hoping he will help, Giulia says to Marco:

Sono in soggiorno. Il condizionatore è rotto
e, in preda al caldo, Giulia si fa aria
sventolando gli appunti.
Allora, ridacchiando, Giulia dice a Marco:

IRO

They are in the living room. The heater is
broken, and, gripped by the heat, Giulia
waves her notes as a fan.
Then, giggling, Giulia says to Marco:

Table 5.

Example item in the 3 conditions.

Each story was followed by 3 sentences about the stories, on which participants had to perform
true-false judgments. The first sentence (S1) was the target one, as it verified the interpretation
of the negative state remark, and it was followed by two distractor questions (Table 6). S1 was
always true; the number of the true and false accurate responses was counterbalanced across
distractors.
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Condition

S1

S2

S3

ND

Giulia intende dire a Marco che il
soggiorno è gelido.

Giulia intende chiedere a Marco di
accendere il riscaldamento.

Giulia non ha voglia di
studiare.

Tra Giulia e Marco c’è
confidenza.

Giulia wants to ask Marco to turn on
the heater.

Giulia does not feel like
studying.

There is trust between
Giulia and Marco.

Giulia wants to tell Marco that the
livingroom is cold.
HIR

IRO

Giulia intende scherzosamente dire che
il soggiorno in realtà è caldo.
Giulia wants to jokingly say that the
livingroom is actually hot.

Table 6.

Example of the true-false judgments in the 3 conditions.

Norming study for the IRs Comprehension Task
We controlled the study materials for the major psycholinguistics variables that are known to
affect language processing in experimental studies, namely length, frequency and readability.
Differences between the target sentences were kept to the minimum as they were all
composed of three content words. Individual words’ frequency was checked for on itTenTen16
(4.9 billion words), to make sure they were all frequent in Italian.
The final target stories were selected on the basis of a within-subjects online norming
study. In the study, 211 participants (185 women, 20 men, 6 non-binary; mean age=28.009,
SD=6,95) were asked to read 20 stories and to answer a yes or no question about each of them.
In the indirect request and non-directive conditions, participants were asked to choose whether
the speaker’s intention was to request for something or not (Y/N question). In the ironic
condition, participants were asked whether the speaker ironically meant the opposite (Y/N
question).
The stories were presented into three randomized lists created for the norming study, and
participants were recruited separately for each list. The three lists had a comparable number of
participants: 66 participants for List1; 74 participants for List2; 71 participants for List3.
A chi-square analysis was conducted for each item in each condition, to determine
whether the differences in frequency observed in the answers were statistically significant. Chisquared test confirmed the statistical significance of the difference between the expected
response and the other option at all times, except for one item in one condition only.
The 12 target stories selected for the task were the ones that received high accuracy
rates (i.e., higher than 75%) in all conditions (the results are presented in full in Appendix C).
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The Perspective Taking Measure
Perspective Taking (PT) abilities were measured through the PT subscale of the Interpersonal
Reactivity Index (IRI; Davis, 1980), which taps four separate aspects of empathy, while defining
empathy as the “reactions of one individual to the observed experiences of another” (Davis,
1983).
The IRI in its entirety is a 28-items questionnaire that participants are asked to evaluate
on a 5-point Likert scale, ranging from “Does not describe me well” to “Describes me very well”.
As mentioned earlier, the measure has 4 subscales, each made up of 7 different items. We used
the PT subscale, designed as to measure “the tendency to spontaneously adopt the psychological
point of view of others”.

The Theory of Mind Measure
Theory of Mind was tested through the Advanced Test (AT) of ToM from the Italian Social
Cognition Battery by Prior, Marchi, and Sartori (2003). The AT consists of a subset of Happé’s
(1994) Strange Stories Test, selected and translated by Prior et al (2003). It has been used by
several recent works in Experimental Pragmatics and Neuropsychology (Bambini et al., 2016;
Piretti et al., 2020; Santangelo et al., 2012; Marocchini & Domaneschi, 2022).
The test is composed of 13 daily-life stories composed of two or three sentences,
describing social situations in which two characters interact. All of the stories end with a target
utterance requiring second-order ToM reasoning: participants have to infer the mental states of
the main character of each story, who does not say explicitly what they actually think.
Participants listen to each short story and are asked to answer a question requiring them to
clearly express the character’s reasoning, in order to explain their behavior in the story (i.e.,
Why did X say this?). The stories are designed to focus on several instances of social cognition,
i.e., metaphors, (white) lies, humor, play, and irony (see Appendix C for the full list of the
selected stories). For instance, in the first story, two children (Katia and Emma), are at home,
playing. Emma brings a banana to her ear and says to Katia: “Look, it’s a phone.” Participants
are asked why Emma said this. The communicative intention of the utterance in this story is
playful and coherent with the game they are playing.
We adopted a fine-grained scoring procedure where participants were assigned 0 points
for each incorrect response; 1 point if the answer is correct but did not involve mentalizingrelated lexicon nor explicit reference to the displayed phenomenon; 2 points if the answer is
correct and involved mentalizing-related lexicon or explicit reference to the displayed
phenomenon (e.g., in the case of this example, 2 points were given for answers including words
like play or game). Each participant’s total score was computed by summing the score of each
response, and it could range from 0 to 26.
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5.2.3. Procedure
Procedure of the pilot study
The study was conducted in the Laboratory of Language and Cognition of the University of
Genoa, and informally recruited undergraduate students. Participants were presented with the
informed consent and administered the short sociodemographic questionnaire by the same
researcher. They were instructed to perform the main task and the Perspective Taking test on
a laptop and come back to the researcher for the Theory of Mind task, which was presented
verbally, audio-recorded, and transcribed.

Procedure of the online study
The study was conducted online and informally advertised through social media. Participants
were first presented with the informed consent and then administered the short
sociodemographic questionnaire. After that, participants had to perform the main task and the
Perspective Taking test. At the end of it, they were directed to the Theory of Mind task, which
was presented in written form and was to be performed through an open-ended written response.

Procedure of the main task in both studies
The experiment was computer-based, programmed and presented through the OpenSesame
software (version 3.3.3, Lentiform Loewenfeld Copyright, Sebastiaan Mathôt, 2010-2020).
Each participant was assigned to one of three lists, so that they would read each target
story in one of the three conditions, presented in randomized order. Filler stories (n=21) were
identical in the three lists.
The procedure followed a self-paced reading paradigm, with a 1x3 Latin-square withinsubjects design, where the context of the stories was the independent variable. Participants
received the instruction to make sure they read the stories as quickly as possible, without
impacting their comprehension. The experiment began with a trial story with explicit
instructions written step-by-step to familiarize with the paradigm.
Each trial started with a 300ms fixation cross at the center of the screen, followed by a
story. The story was divided in 5 screenshots: 2 context parts and the target sentence presented
in 3 parts, with non-cumulative display19. Participants had to press the space bar to read the
next screenshot.
There is some experimental evidence that cumulative reading paradigms can affect self-paced reading so that
participants develop the strategy of pushing the button repeatedly until they see the entire sentence (Ferreira &
Henderson, 1990; Just et al., 1982). This means that the task’s results might be less informative of the online
processing of the sentence than it would be with noncumulative display. The available literature on the matter
suggests that self-pacing paradigms with noncumulative display seem to provide results comparable to those
observed in eye-tracking paradigms, at least when region-by-region presentation is actually word-by-word (Ferreira
& Clifton, 1986; Ferreira & Henderson, 1990, 1991).
19
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The 3 sentence regions were composed of (1) the demonstrative “this” (questo, in
Italian), (2) a noun (e.g., “livingroom”) and (3) the predicate nominative (e.g., “is cold”). Each
negative state remark was therefore split into these three sentence regions, corresponding to the
three content words. We calculated reading times (RTs) per region (T1, T2, T3) and summed
them to get the global RTs for the whole sentence.
After reading each story, participants were asked to perform a true-false judgment task
on 3 sentences about the story, by pressing either the 1 (True), 2 (False), or 3 (I don’t know)
button on the keyboard (see Figure).

Figure 8.

Translation of an example of screenshots of the HIRs task relative to the item in
the HIR condition. Context 2 was the only screen changing across conditions.

5.2.4. Statistical analysis
Statistical analyses were carried out through Linear-Mixed Models (LMMs) statistics, with the
lme4 (Bates et al., 2015) and the lmerTest packages in the R environment, to provide F
statistics with degrees of freedom. Post-hoc comparisons were done with Tukey contrasts with
the emmeans package.
We carried out two separate statistical analyses: the first to investigate differences in
the RTs depending on condition, the second to focus on the predictors. As for the first one, a
LMM was computed for each region of the sentence and for the sum of the RTs of the whole
sentence. The model included participants’ RTs as the dependent variable, condition (ND:
Direct/Non-Directive, HIR: Highly Indirect Request, and IRO: Ironic) in their fixed effects
structure, and random intercepts for subjects and items in their random structure20. We
computed 4 LMMs of this type: one for RTs on the whole target sentence and one per sentence
region.

Since LMMs were found to generalize best when they include the maximal random effects structure
justified by the design (Barr et al., 2013), we proceeded by running our models with subjects, items and condition
in their random structure and removing a variable from the random structure each time until it converged and
had no problems of singularity.
All of the models did not converge until condition was removed from the random structure; in both the
pilot study and the online study, model 1 showed a singularity problem due to the variance of the items being
close to zero, so the items had to be removed from the random structure as well. For homogeneity of the analysis,
we removed the items from the random structure from all of the models, so the final models only had subjects in
their random structure.
20
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The second analysis wanted to investigate whether ToM and perspective taking skills
might predict IRs processing. Therefore, for each sentence region, we run a LMMs statistics
with RTs as the dependent variable and participants’ score in the ToM and perspective taking
tests as predictors, condition, participants’ scores in the Strange Stories test and in the IRI’s
PT subtest and the resulting interactions with condition in the fixed effects structure, and
random intercepts for subjects and items in their random structure21. This means we had 4
LMMs of this second type: one per sentence region, and one for the RTs on the whole target
sentence – with the Strange Stories and IRI’s PT scores as a predictor. To further investigate
for the influence of the Strange Stories and IRI’s PT test in participants’ reading times in each
of the three conditions, pairwise comparisons were also calculated.
Pairwise comparisons in these models were obtained after adjusting our condition levels
to Strange Stories’ mean scores (through the method of least squares). The estimates of the
levels of interest of the condition variable were adjusted on the mean of participants’ scores in
the Strange Stories test. The difference between the two levels of interest of the condition
variable was then calculated on the basis of the mean of the Strange Stories’ and IRI’s PT
scores (i.e., adjusting the slopes for HIRs and IROs on the mean and the least squares of Strange
Stories’ and IRI’s PT scores). This was done through the cld function from the multcomp
package in R.

5.3. Results of the pilot study
5.3.1. Results of the IRs comprehension task
The following Table illustrates the descriptive statistics for the highly indirect requests (HIRs)
comprehension task. The non-directive (ND) and ironic (IRO) counterparts will be indicated
with their acronyms as well.
Condition

T1

T2

T3

Whole Target

ND

574.94 (209.03)

455.68 (200.77)

764.98 (642.76)

1795.60 (820.42)

HIR

664.45 (1128.92)

440.33 (178.91)

745.71 (454.65)

1850.49 (1236.03)

IRO

592.34 (267.14)

480.96 (411.09)

861.28 (585.66)

1934.58 (899.43)

Table 7.
Mean reaction times (SD) in milliseconds to the target sentence per condition
and sentence region (T1, T2, T3, and the whole target sentence, i.e., sum of T1+T2+T3)

Again, the models did not converge until condition was removed from the random structure; model 1
showed the singularity problem again, due to the variance of the items being close to zero, so the items had to be
removed from the random structure as well. For homogeneity of the analysis, we removed the items from the
random structure from all of the models with predictors as well, so the final models with predictors only had
subjects in their random structure as well.
21
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Models with condition only
Only the models for the whole target sentence and for the T3 sentence region significantly
differed from the baseline model with minimal structure, while those for T1 (p=0.82) and T2
(p=0.35) did not differ from the baseline model.

Whole target sentence. In the LMM computed for the sum of the RTs in the three sentence

regions a main effect of condition emerged (F(2, 415.18)= 4.66; p=0.009). Pairwise comparisons
revealed that ironic (IRO) utterances were read slower than both non-directive (ND) utterances
(ND-IRO: b=-181.9; SE=66.8; DF=415; t=-2.72; p=0.01) and HIRs (HIR-IRO: b= -170.7;
SE=66.7; DF=415; t= -2.56; p=0.02). Overall, the difference between HIRs and NDs did not
emerge as significant (ND-HIR: b=-11.2; SE=66.8; DF=415; t=-0.1; p=0.98).

T3. In the LMM computed for the third sentence region (T3), a significant main effect of

condition emerged (F(2, 415.13)=5.28; p=0.005). Pairwise comparisons for this main effect
revealed that, in this sentence region, the differences between ironic utterances and both HIRs
(HIR-IRO: b= -118.1; SE=46.9; DF=415; t= -2.51; p=0.03) and NDs (ND-IRO: b=-142.9;
SE=47.0; DF=415; t=-3.03; p=0.007) were confirmed, with sarcastic utterances being read
slower than both their counterparts. Interestingly, though, HIRs and NDs did not differ, even
in the third region: contrary to what might be expected, NDs were not read significantly faster
than HIRs in the third region (ND-HIR: b=-24.8; SE=47.0; DF=415; t=-0.52; p=0.85).

5.3.2. Results of the analysis of predictors
Models with predictors
Only the models for the whole target sentence and for the T3 sentence region significantly
differed from the baseline model with minimal structure, while those for T1 (p=0.62) and T2
(p= p=0.0502) did not differ from the baseline model.

Whole target sentence. The LMM computed for the sum of the RTs in the three sentence

regions with predictors did not confirm the significant difference between the non-directive and
ironic condition (b=-368.147; SE=425.80; DF=415.07; t=-0.86; p=0.38). The Perspective
Taking subscale of the IRI test significantly interacted with the ironic condition only (b=35.49;
SE=15.98; DF=415.12; t=2.22; p=0.02). This indicates that higher scores in the IRI test
significantly predicted shorter reading times in this condition.
Pairwise comparisons obtained after adjusting our condition levels to IRI’s PT mean
scores (through the method of least squares)22 did not confirm the results of the models without
The estimates of the categorical variable (i.e., of the levels of interest of the condition) are adjusted on the mean
of the continuous variable (i.e., of the Strange Stories scores). The difference between the two levels of interest of
the categorical variable is then calculated on the basis of the mean of the continuous variable (i.e., adjusting the
slopes for IRs and SARs on the mean and the least squares of Strange Stories’ scores).
22
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predictors: IROs only approached statistically significant difference from NDs (IRO-ND:
b=184.8; SE=83.0; DF=455; t=2.23; p=0.07), no difference was found with HIRs (IRO-HIR:
b=165.0; SE=82.9; DF=455; t=1.99; p=0.11). Still no difference was found between NDs and
HIRs (HIR-ND: b=19.8; SE=83.0; DF=455; t=0.24; p=0.96). This would suggest that IRI
influences RTs of the whole sentence to the point where no significant difference could be found
between conditions, in light of the IRI’s scores.

T3. The LMM computed for the third sentence region (T3) with condition and predictors in its

fixed effects structure (as well as random intercepts for subjects and items in their random
structure) approached statistically significant difference from the baseline model, without
condition (p=0.02). However, none of the effects detected in the model without predictors
emerged as significant in this model.
Pairwise comparisons obtained after adjusting our condition levels to Strange Stories
and IRI’s PT mean scores (through the method of least squares) only partially confirmed the
results of the models without predictors: in fact, IROs still differed from NDs (IRO-ND:
b=150.3; SE=55.6; DF=455; t=2.70; p=0.02), while they HIRs did not (HIR-ND: b=32.9;
SE=55.6; DF=455; t=0.591; p=0.82). However, HIRs and IROs, that differed in the model
without predictors, do not differ in this model (IRO-HIR: b=117.5; SE=55.5; DF=455; t=2.12;
p=0.08).

5.4. Results of the online study
Table 8 illustrates the descriptive statistics of participants considered for analyses, for both the
Theory of Mind (ToM) tasks and the highly indirect requests (HIRs) comprehension task. The
non-directive (ND) and ironic (IRO) counterparts will be indicated with their acronyms as well.
Sociodemographic Data
Age

Mean (SD)
30.22 (8.65)

Range
19-57

Education

16.22 (2.60)

13-21
ToM Task

Mean (SD)

Range

Strange Stories

20.57 (5.41)

13-26

IRI (PT scale)

17.75 (4.63)

4-27

HIRs Comprehension Task
Condition

Mean (SD) at T1

Mean (SD) at T2

Mean (SD) at T3

Mean (SD) Tot

ND

577.16 (243.13)

400.42 (135.53)

663.73 (365.95)

1641.31 (568.05)

HIR

577.28 (185.26)

420.50 (155.94)

722.66 (444.10)

1720.44 (627.04)

IRO

569.31 (205.48)

414.08 (146.26)

779.75 (490.70)

1763.14 (673.13)

Table 8.
Descriptive statistics of the participants considered for analyses.
Mean reaction times (SD) in milliseconds to the target sentence per condition and sentence
region (T1, T2, T3, and the whole target sentence, i.e., sum of T1+T2+T3) in the task.
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The following figures illustrate the mean reading times in each experimental condition and
sentence region for the HIRs task.

Figure 9.

Mean reaction times (RTs) in milliseconds to the target sentence per condition
on the whole sentence (sum of T1+T2+T3).

Figure 10.

Mean reaction times (RTs) in milliseconds to the target sentence per condition
and sentence region.

5.4.1. Results of the IRs comprehension task
Models with condition only
Whole target sentence. In the LMM computed for the sum of the RTs in the three sentence

regions a main effect of condition emerged (F(2, 1116.3)=8.02; p=0.0003). Pairwise comparisons
revealed that both ironic (IRO) utterances and indirect (HIR) utterances were read slower than
non-directive (ND) utterances (ND-IRO: b=-119.3; SE=30.2; DF=1117; t=-3.95; p=0.0002;
ND-HIR: b= -77.5; SE=30.3; DF=1117; t= -2.55; p=0.03).
Overall, the difference between HIRs and IROs did not emerge as significant (HIR-IRO:
b=-41.8; SE=30.4; DF=1118; t=-1.37; p=0.35).
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T1. As in the pilot study, the LMM computed for the first sentence region (T1) with condition
in its fixed effects structure (as well as random intercepts for subjects and items in their random
structure) did not statistically differ from the baseline model, without condition (p=0.64).

T2. In the LMM computed for the second sentence region (T2), a significant main effect of
condition emerged (F(2, 1116.8)=12.04; p<0.0001). Pairwise comparisons for this main effect
revealed that, in this sentence region, a difference between NDs and HIRs emerges (ND-HIR:
b= -16.93; SE=6.35; DF=1117; t= -2.66; p=0.02), while that between NDs and IROs
approached significance (ND-IRO: b=-1.65; SE=6.33; DF=1117; t=-2.16; p=0.07).
HIRs and IROs, instead, did not differ (HIR-IRO: b=3.28; SE=6.36; DF=1117; t=0.51;
p=0.86).

T3. In the LMM computed for the third sentence region (T3), a significant main effect of
condition emerged (F(2, 415.13)=12.04; p=0.005). Pairwise comparisons for this main effect
revealed that, in this sentence region, the difference between NDs and HIRs was confirmed
(ND-HIR: b=-63.4; SE=23.9; DF=1119; t=-2.65; p=0.02) and a difference between NDs and
IROs emerged (ND-IRO: b=-116.9; SE=23.9; DF=1118; t=-4.9; p<.0001) were confirmed, with
sarcastic utterances being read slower than both their counterparts.
Interestingly, though, the difference between HIRs and IROs only approached significance
(HIR-IRO: b=-53.5; SE=24.0; DF=1119; t=-2.23; p=0.07).

5.4.2. Results of the analysis of predictors
Models with predictors
As in the pilot study, the LMM computed for T1 (p=0.87) and T2 (p=0.21) with condition and
predictors (and their resulting interactions) in their fixed effects structure did not statistically
differ from the baseline model with minimal structure.

Whole target sentence. The LMM computed for the sum of the RTs in the three sentence

regions with condition and predictors (and their resulting interactions) in its fixed effects
structure (as well as random intercepts for subjects and items in their random structure) did
not confirm a significant effect of condition (p=0.97). Moreover, none of the effects detected in
the model without predictors emerged as significant in this model.
Pairwise comparisons obtained after adjusting our condition levels to Strange Stories
and IRI’s PT mean scores (through the method of least squares) only partially confirmed the
results of the models without predictors: in fact, IROs did significantly differ from NDs (IROND: b=128.4; SE=45.1; DF=1164; t=2.85; p=0.01), and no difference was found between IROs
and HIRs (IRO-HIR: b=56.2; SE=45.3; DF=1164; t=1.24; p=0.43). However, no difference was
found between NDs and HIRs (HIR-ND: b=72.2; SE=45.2; DF=1164; t=1.59; p=0.24). This
would suggest that ToM measures influences RTs of the whole sentence to the point where no
significant difference could be found between conditions, in light of the ToM tests’ scores.
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T3. The LMM computed for the third sentence region (T3) with condition and predictors in its

fixed effects structure (as well as random intercepts for subjects and items in their random
structure) did not confirm a significant effect of condition (p=0.87). Moreover, none of the
effects detected in the model without predictors emerged as significant in this model.
Pairwise comparisons obtained after adjusting our condition levels to Strange Stories and IRI’s
PT mean scores (through the method of least squares) only partially confirmed the results of
the models without predictors: in fact, IROs still differed from NDs (IRO-ND: b=119.6;
SE=31.2; DF=1164; t=3.82; p=0.0004), while they did not differ from HIRs (IRO-HIR: b=70.5;
SE=31.4; DF=1164; t=2.24; p=0.06). However, HIRs and NDs, that differed in the model
without predictors, do not differ in this model (HIR-ND: b=49.1; SE=31.3; DF=1164; t=1.57;
p=0.26). Once again, this would suggest that ToM measures influences RTs of the whole
sentence to the point where no significant difference could be found between conditions, in light
of the ToM tests’ scores.

5.5. Discussion
The results from the pilot study and the online experiment are discussed together. We will focus
on the main experiment first, as the pilot study is underpowered, and we will comment on
instances where the results from the main experiment diverged from those of the pilot study at
the end of the discussion.
With regard to the first research question, three main results emerge from the
experiment. First, we found a main effect of condition on the reading times (RTs) on the whole
sentence, which seem to be primarily due to the differences between conditions emerging at T3.
Second, no significant difference could be found between the models with condition in their
fixed structure and the baseline models on the first sentence region, at T1. Third, a significant
difference between HIRs and NDs emerged at T2 and is observed at T3, too, while no difference
was found between HIRs and IROs.
As for the first result, T3 is the sentence region where most of the differences between
conditions in terms of RTs emerge, in both the pilot study and the experiment. RTs were longer
in all conditions than in the previous sentence regions, suggesting higher processing effort in
correspondence of the end of the sentence and constituting a wrap-up effect. A wrap-up effect
is not immediately interpretable, as it can have several causes, such as ambiguity resolution or
communicative intention recognition, especially when it requires metarepresentation, as in the
case of sarcasm (Just and Carpenter, 1980; Pexman et al., 2000). These longer RTs at the end
of the sentence can thus be interpreted as evidence that a considerable part of the processing
takes place after the whole sentence is presented.
The second result highlights the lack of a local effect at T1. In fact, both in the pilot
study and in the experiment, at T1 the LMMs computed with condition in their fixed structure
did not differ from the baseline models without condition. It is important to remind here that
the linguistic materials at T1 were all the same, across conditions and across items, as it always
consisted of the demonstrative “This” (Italian: “Questo”) only. As expected, RTs at T1 are
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longer than RTs at T2, probably due to the presence of the demonstrative. Demonstratives are
known to affect processing because of (in our case) anaphora resolution effects (Wittenberg et
al., 2021). In our experiment, participants were probably looking for the referent of the
demonstrative, as it was not mentioned at T1 but at T2. We expected RTs at T1 to reflect
this, resulting in longer RTs, and the results most probably confirms it. However, RTs did not
reflect any particular difference in processing due to condition. Rather, condition did not
influence RTs, to the point that the models including condition as a factor revealed no difference
from the baseline models. This result is particularly interesting if compared to the results from
Marocchini and Domaneschi (2022) an experiment using the same paradigm, investigating
conventionalized IRs. In that study, the linguistic material presented at T1 was always a “Can
you”, and the results on that sentence region revealed longer reading times for IRs as compared
to ND counterparts, which were not confirmed at T2 and T3. This suggested that
conventionalized IRs are primarily processed locally, triggered by the Can you. The Can you
was in processed differently in different conditions, and it was recognized as an early prime for
the indirect interpretation in the IR condition. This does not seem to occur for negative state
remarks used as HIRs.
With regard to the third main result, a significant difference between the ND and HIR
condition emerged at T2, where the difference between NDs and IROs also approached
statistical significance. Most of the processing effort, however, seems to occur at T3, where a
wrap-up effect is observable in all conditions, driving the results in terms of RTs at the whole
sentence level. This difference between HIRs and NDs emerges when the referent is mentioned,
but the sentence is not fully presented yet. This would be in line with local effects observed by
Coulson and Lovett (2010) for negative state remarks used as HIRs in their EEG experiment.
The authors interpreted this as an early influence of pragmatic cues (presented earlier in the
story) on the processing of the target sentence, as well as evidence against a two-stage model
such as the standard pragmatic model, which would predict substantial differences only on the
last sentence region. Coulson and Lovett (following van Berkum, 2009) argue that transient
processing costs can arise as the hearer exploits the mentioned pragmatic cues (including
context, world-knowledge, and speaker status), during online processing, and that this seems to
be the case of HIRs comprehension. According to the authors, their results seem to be in line
with early proposals of the direct access view (R. W. Gibbs, 1994). This view hypothesized that
context could have such an early impact on indirect interpretation that processing costs would
not emerge at a global level (as compared to literal counterparts). However, the results we
observe at T3 challenge this view. In fact, processing differences between conditions get wider
at T3, and these emerge at a global level as well. The difference between HIRs and NDs that
emerged at T2 is confirmed, and RTs for IROs, as predicted, are longer than both HIRs’ and
NDs’. However, while the difference between IROs and NDs is significant, the difference between
IROs and HIRs is not. This suggests that, regardless of the processing difference emerging at
T2, much of the processing of HIRs is still occurring at T3. This difference also reflected in the
results on the whole sentence, where HIRs differ from NDs but not from IROs.
Taken together, these findings suggest that negative state remarks are mainly processed
globally in all of the three conditions. This result speaks in favor of a difference in processing
strategies between conventionalized IRs and non-conventionalized IRs. In fact, as mentioned
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earlier, conventionalized IRs, as read and analyzed through the same paradigm in Marocchini
and Domaneschi (2022), seem to be characterized by a different processing pattern. This
suggests that their comprehension starts locally, at T1, triggered by the Can you…? form. If the
processing of conventionalized IRs hinges on T1, when the Can you is presented, then there are
reasons to argue that their comprehension is mainly based on lexical cues. Those results support
a view of conventionalized IRs as belonging to the linguistic-pragmatics realm, while the present
study seem to suggest that non-conventionalized IRs belong to social-pragmatics. Note,
however, that the difference between HIRs and both NDs and IROs at T2 could suggest that
there might be a direct access to the indirect meaning, which, however, does not, ultimately,
exclude additional costs at T3 as compared to NDs. This seems to be in line with a more recent
direct access view as formulated by Gibbs (2002), holding that it is not necessary to analyze
the complete literal meaning of an utterance before accessing its indirect or figurative one (hence
the effect at T2). However, this view does not necessarily imply that this meaning never take
longer than their direct or literal counterpart (thus it is compatible with higher processing
efforts at T3). The direct access view still holds that given a sufficiently supportive context
indirect meanings should not entail longer processing times. Rather, in this case, they can be
explained in terms of difficulty integrating the indirect meaning with the context. This might
be an alternative explanation of our results, as information about the speaker’s and hearer’s
knowledge was only communicated implicitly in the experiment. For instance, in the example
provided in Table 1, where Giulia asks Marco to turn on the heater, the context part explicitly
states that the heater in the living room is turned off, but it does not mention whether Giulia
knows about it. It just implies it right before the target sentence, as the context part ends with
“hoping he will help”. In all of our items, the knowledge states of the speakers is always
communicated implicitly, possibly creating difficulties in in the integration of the indirect
meaning in the explicitly communicated context.
Concerning the second research question, two main results emerged from the experiment.
First, the models with the ToM tests’ scores as predictors do not differ from the baseline model,
not only at T1 but also at T2. Second, in these models the models for RTs at T3 and on the
whole sentence region show no effect of condition and present slightly different pairwise
comparisons results.
As for the first result, the fact that the models with ToM as a predictor did not differ
from the baseline model also at T2 corroborates the global processing hypothesis. In fact, it
highlights how the contribution of ToM seem to make most of the processing effort in
comprehending HIRs and IROs emerge at T3. In fact, its contribution seem to be so relevant
that before T3, a model including condition does not explain the data better than a baseline
model.
With regard to the second result, it is interesting that in light of the ToM scores, no
effects of condition emerge in the RTs. The pairwise comparison adjusted to the ToM tests’
mean scores both at T3 and on the whole sentence partially confirmed the previous models: in
fact, as in the models without ToM as predictor, IROs did significantly differ from NDs and
not from HIRs. However, no difference was found between NDs and HIRs.
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There are three possible explanations for these results. First, they can be due to the fact
that missing ToM data reduced the sample, lowering statistical power. However, this same
pattern also emerged in the analysis of the pilot study, which was underpowered in the first
place, but without any missing data.
Second, these results could be due to a methodological artifact that only becomes visible
when ToM is added in the models. This might be due to the items across conditions being too
similar to one another, i.e, the context not being sufficiently supportive of the interpretation
they were designed to suggest. As presented in detail in the Methods section, we conducted a
norming study and collected the accuracy measures. The reason for this might be that both the
norming study and the accuracy control are offline measures, while the dependent variable
under study here is an online measure (i.e., the RTs at T3 and on the whole sentence). However,
results from these measures, as well as the significant effects in the RTs emerging from the
previous models, would speak against this explanation. In fact, all the target stories selected for
the experiment had high rates of agreement on the expected interpretation in the norming
study, and only 7 people were excluded from the analysis due to accuracy measure errors in the
online experiment, and none in the pilot study in a controlled environment. Moreover, the
results emerging from the models with RTs and condition only are in line with our predictions
as well as with a substantial part of the literature.
Third, these results can suggest that individual ToM differences influence RTs to the
point that no significant difference could be found between conditions, when ToM tests’ scores
are added to the models. The AIC measures suggest that the models with ToM measures as
predictors explain the data better than they would do without it. This is in line with Trott and
Bergen’s (2020) data supporting the knowledge explicitness hypothesis. This hypothesis holds
that ToM abilities have a visible influence on IRs comprehension in terms of correlation only if
the knowledge or mental state information is explicitly stated in the experiment. On the
contrary, ToM abilities do not correlate with task performance when participants are given
knowledge or mental state information only implicitly and asked to make a pragmatic inference.
This would suggest ToM skills are recruited flexibly depending on knowledge explicitness. Yet,
the results from Trott and Bergen (2020) were obtained using nested model comparisons, i.e.,
evaluating whether a model including ToM measures in their structure explained significantly
more variance than another model omitting these measures. This makes our results not directly
comparable with theirs.
The analyses on the pilot study reported slightly different results, as, on the whole
sentence, IRI’s Perspective Taking subscale significantly interacted with IROs only. This
indicates higher scores in the IRI (reflecting higher abilities to take the speaker’s perspective)
significantly predicted shorter RTs for IROs. This result is in line with the existing literature
on irony, as ToM skills would help in the task and in the ironic condition specifically. A possible
line of interpretation would be that ToM abilities are not recruited as directly for HIRs
comprehension as they are for IROs. However, this is not the only difference between the pilot
study and the actual experiment. In fact, though underpowered analyses should not be
overestimated, in the models without ToM, both at T3 and on the whole sentence, contrary to
the experiment, in the pilot study IROs are read slower than both ND and HIR utterances,
while no difference emerged between NDs and HIRs. When adding ToM, also in the pilot study
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the effects emerging in the other models do not emerge. Looking at pairwise comparisons
adjusted on ToM’s scores, though, IROs still significantly differ from NDs, but no difference
was found not only between NDs and HIRs, but also between IROs and HIRs. This last result
was in line with the actual, more powered experiment (where IROs and HIRs did not differ,
and pairwise comparison in light of ToM revealed HIRs did not differ from NDs either). Both
in the pilot and in the experiment, in the same pairwise comparison adjusted on ToM’s scores,
HIRs did not differ from IROs nor NDs. This result highlights the spurious nature of HIRs as
a phenomenon that seems to be both highly indirect and easily comprehensible, at least with
ToM abilities’ mediation.
In conclusion, it seems plausible that individual differences in ToM abilities play a
substantial role in HIRs (and IROs) interpretation. In fact, no significant difference in RTs
emerges when they are taken into account. However, it also seems to be the case that HIRs are
not as imposing as IROs in terms of cognitive effort, even though they do not significantly differ
in terms of RTs (as emerges from the models where only condition is taken into account).

5.6. Conclusion
The present study investigated to what extent ToM abilities are involved in understanding
negative state remarks as HIRs. The main findings suggest that HIRs are primarily processed
globally, and impose higher cognitive effort than their non-directive counterparts both at the
end of the utterance (at T3) and on the whole utterance. However, a significant difference
between IRs and non-directive counterparts emerged at T2, before the utterance was presented
in full, possibly indicating a direct access to the indirect meaning before the end of the utterance.
This seems to be in line with the direct access view as formulated by Gibbs (2002), holding that
a direct access to the IR meaning is possible before the utterance is completely unfolded, without
it necessarily be just as costly as their non-directive counterparts in terms of cognitive effort.
The results from the models including ToM as a predictor are more difficult to interpret. In
fact, when ToM abilities are taken into account, this higher effort seem to fade: no effect of
condition emerges, even at T3 and on the whole sentence, and pairwise comparison only
partially confirms the results from the previous models. Negative state remarks as nonconventionalized IRs seem to be configured as a highly indirect phenomenon. Yet, they also
seem to be as comprehensible as their non-directive counterparts once ToM abilities’ are
considered in the analysis. The nature of this influence, though, is yet to be investigated more
thoroughly. In fact, our results seem to be in line with the knowledge explicitness hypothesis,
as we could not observe proper correlation between ToM scores and reading times in the
experiment. Yet, ToM seemed to influence comprehension so much that the effects of condition
did not emerge. Overall, these results seem to speak in favor of a view of HIRs as a socialpragmatics phenomenon recruiting ToM. Further online investigation would be needed, though,
to clarify to what extent ToM is recruited in their comprehension. If confirmed, this would
suggest that IRs fall on the two sides of the linguistic- and social-pragmatics divide depending
on conventionalization, as conventionalized IRs seem to belong to the linguistic-pragmatics
realm (Marocchini & Domaneschi, 2022). Further research would be needed to test to what
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extent ToM is recruited during online processing, possibly with more fine-grained, both online
and offline, measures. Future studies should consider investigating further whether making the
knowledge states explicit results in an actual correlation with ToM abilities, and whether it is
observable with online and more informative measures such as EEG or fMRI.

100

6. IRs comprehension in atypical development
Abstract: In this chapter I report on a study23 investigating non-conventionalized IRs comprehension in
the Autism Spectrum. Few works have addressed the processing of indirect requests in High Functioning
Autism (HFA), and results are conflicting. Some studies report HFA individuals’ difficulties in indirect
requests comprehension; others suggest that it might be preserved in HFA. Furthermore, the role of
Theory of Mind in understanding indirect requests is an open issue. The goal of this work is twofold:
first, assessing whether comprehension of indirect requests for information is preserved in HFA; second,
exploring whether mind-reading skills predict this ability. We tested a group of (n=14; 9-12 years) HFA
children and two groups of younger (n=19; 5-6 years) and older (n=28; 9-12 years) typically developing
(TD) children in a semi-structured task involving direct, indirect and highly indirect requests for
information. Results suggested that HFA can understand indirect and highly indirect requests, as well
as TD children. Yet, while Theory of Mind skills seem to enhance older TD children understanding, this
is not the case for HFA children. Therefore, interestingly, they could rely on different interpretative
strategies. These results could challenge a view of non-conventionalized IRs as a social-pragmatics
phenomenon, or at least suggest that IRs comprehension strategies can vary depending not only on
conventionalization but on individual differences as well.
Keywords: Indirect Requests, Theory of Mind, Autism Spectrum, Development.

6.1.

Introduction

Non-literal language comprehension has been widely studied in the Autism Spectrum, providing
mixed results up to now. However, only a few studies were conducted on IRs. The present study
will investigate IRs comprehension in autistic24 children, with a focus on IRs for information
and the role of ToM in their comprehension. We will first review the experimental literature on
understanding IRs in typical development, then briefly outline the state of the art of pragmatics
in the Autism Spectrum before reviewing experiments on IRs comprehension in autistic adults
and children.

6.1.1. IRs Comprehension in Typically-Developing Children
The experimental literature on typical development (TD) seems to suggest that understanding
forms of conventionalized IRs such as Can you...?, May you...?, Would you...?, and Why don’t
you...? emerges early, from 2;6 years of age. For instance, Shatz (1978) tested 2-year-old children
in a cooperative game in which the experimenter commented on some toy props and occasionally
asked participants to perform some action with one of them. The experimenter’s requests could
be presented in several forms that included IRs such as Why don’t you…? (e.g., “Why don’t
you put the chair in the house?”). Children provided evidence that already at 2 years of age
This study has been published and can be cited as Marocchini, E., Di Paola, S., Mazzaggio, G., Domaneschi, F.
(2022). Understanding indirect requests for information in high-functioning autism. Cognitive Processing, 23(1):
129-153. https://doi.org/10.1007/s10339-021-01056-z
24
As stated in section 2.2, this thesis respects the preference of the autistic community and uses identity-first
language when referring to autistic people (see Botha et al., 2021).
23
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they seem to grasp the IR by behaving accordingly. Reeder (1980) tested 2;6- and 3-years-olds’
IRs understanding in a paraphrases-choice task. Children were presented with a request such
as “Would you like to do x?” and were asked to choose one out of 2 paraphrases that provided
the interpretation of the request either as an indirect offer (e.g., “I’ll let you do x”), or as a
request (e.g., “I want you to do x”). Data collected suggested that 3-year-olds performed better
than 2;6-year-olds in interpreting these forms of IRs.
Other studies exploring the developmental trajectory of IRs comprehension, testing
different forms of IRs, provided a more precise view of the development of the phenomenon.
Carrell (1981) asked 4-to-7-year-olds to color a circle either red or blue, following the
experimenter’s requests. These could be formulated in 40 different ways, ranging from
interrogatives such as “Can you color the circle blue?” to assertions such as “The circle really
needs to be painted blue” and conditionals such as “I’ll be very happy if you make the circle
blue”. Even though none of these might be properly defined as a hint, hence as a HIR, half of
the IRs presented in this study displayed a positive surface form but conveyed a negative
meaning - e.g., “Should you color the circle blue?” to suggest “Don’t color the circle blue. Color
it red.” The results revealed that all age ranges were above chance in IRs understanding.
However, a developmental pattern was observed: 4-year-olds provided 64.5% of correct
interpretations, 5-year-olds 73.5%, 6-year-olds 78% and 7-year-olds 92%. Interestingly, with IRs
that had a positive surface form and conveyed a negative meaning, 4- and 5-year-olds were at
chance. The author links this pattern to children’s difficulty in understanding the mismatch
between positive/negative surface forms and negative/positive conveyed meanings.
The findings on the developmental trajectory for IRs comprehension have been
corroborated by other studies on highly indirect requests that used story completion tasks.
Bernicot and Legros (1987), asked 3-to-4 and 5-to-6-years-olds to complete a story that ended
with either a direct request or an IR. The interlocutor in the story would not comply with these.
To complete the story, children could choose one out of 3 pictures, in which the speaker uttering
the IR was shown very angry, unhappy, or okay. The type of the picture alternative selected
by the children would provide an indication of the children’s ability to attribute to the speaker
the intention of requesting. For instance, if the children chose the very angry characters, they
were taken to attribute to the character a strong intention of request. The context was either
strong (i.e., strongly biasing towards a directive interpretation) or weak (i.e., the object of the
request was not explicitly mentioned or depicted). Five-to-six-year-olds performed better than
the younger children and were sensitive to the context manipulation. However, they still
exhibited greater difficulties in interpreting IRs as directives than direct requests. On the
contrary, 3-to-4-year-olds seemed not to perceive any manipulation: they treated IRs similarly
to direct requests and did not discriminate between contexts. According to the authors, younger
children’s interpretation of IRs would not take into account the linguistic form of the request
yet. Instead, children at this age would rely on the context, even though their ability to
distinguish a strong vs. a weak context would not be mature enough yet.
Similar findings can be found in a study by Elrod (1987): children between 3;3 and 6;5
years of age were presented with illustrated stories that ended either with an IR (e.g., “Those
cookies are for our guests tonight”) or a direct request (e.g., “Please don’t eat the cookies”).
Children were then presented with three cards (and their verbal explanation) to complete the
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story with either a compliance to the IR (e.g., putting the cookie back); a non-compliance with
a reference to the literal meaning of the IR (e.g., saying “These are for our guest” and eat a
cookie); and a non-compliance without any reference to the literal meaning of the IR (e.g.,
eating a cookie). Elrod found that children younger than 5 years of age could not understand
the IRs.
A similar developmental trajectory was found by Bucciarelli et al. (2003), who tested
children between 2;6 and 7 years of age with a range of IRs (together with direct) that included
conventionalized indirect (e.g., “Sorry, could you close the window?”) and highly indirect
requests (e.g., “Excuse me, I am studying,” as a request to stop making noise). All age groups
exhibited higher difficulties with HIRs than both direct and conventionalized IRs. Yet, 6-to-7year-olds correctly interpreted HIRs 68% of the times, against the 43% of 4;6-to-5;6-year-olds,
the 42% of 3;6-to-4-year-olds and the 38% of 2;6-to-3-year-olds. The authors associate children’s
difficulty at interpreting HIRs with the complexity of the process of comprehension for such
cases; the process, according to the authors, requires the ability to construct mental
representations and build chains of inference, which increases with age. In addition to this, the
development of IRs comprehension seems to unfold during school age, at least up to 8 years of
age (Bernicot et al. 2007).
Overall, the literature on IRs comprehension in TD children seems to show relatively
high construct validity, as most of the studies above operationalized their research questions
with a cooperative task, which warrants children’s engagement with the task. However, some
aspects are noteworthy that might constrain the external validity of these studies. For instance,
some studies used purely metalinguistic tasks (e.g., a paraphrase-choice task in Reeder, 1980)
or presented the task by openly stating it would involve requests (e.g., Carrel, 1981).
Additionally, some of these studies, especially the earlier works, were conducted on a small
sample size and this poses issues on the generalization of results. – see Appendix D for
experimental details of the studies. Nevertheless, this body of research suggests two main
findings. First, children show some understanding of IRs already from around age 3. However,
second, the development of the ability to interpret IRs, particularly highly indirect ones, seems
to go well beyond pre-school years. In fact, it is only at around 7-to-8 years of age that children
start mastering HIRs.

6.1.2. Pragmatics in High-Functioning Autism
Autism Spectrum Conditions (ASC) are a spectrum of neurodevelopmental conditions
characterized by a range of specific traits that can include impairments in the social cognition
and communication domains. Its clinical picture is composite and varied, including cases of
autism with and without co-occurrent intellectual disabilities, such as high-functioning autism
(Zufferey 2015).
One of the central issues in the debate of pragmatic abilities in ASC is the understanding
of what could explain the well-known impairments in some domain of pragmatics. Traditionally,
this has been attributed to a deficit in Theory of Mind (ToM), that is also notably compromised
in ASC, and which could impede inferring the others’ intentions and mental states (Baron103

Cohen 2000; Baron-Cohen et al. 1985). In turn, this idea draws on a traditional view that
considers pragmatics as a theory of the speaker’s meaning in context, i.e., an activity based on
a process of intentions attribution and recognition, hence as a sub-module of ToM25 (Sperber
and Wilson, 2002).
Overall, then, the role of ToM in pragmatic abilities is a largely debated issue in the
pragmatic literature as well as in the experimental literature on ASC individuals’ pragmatic
competence. To this purpose, more recently, some authors have also proposed a mitigated idea
of pragmatics as a cognitive system that entirely relies on mind-reading abilities (Bosco et al.
2018; Domaneschi and Bambini 2020). Importantly, however, whether massively or not, the
role of ToM in pragmatics – therefore, pragmatic competence in ASC – is central in the current
debate. Yet, the extent to which this is so remains to be established26.
Experimental research on pragmatic competence in ASC has provided mixed results up
to now. On the one hand, some studies suggest that ASC individuals exhibit problems with
several pragmatic phenomena, such as figurative language and irony (Happé 1993), the
recognition of Gricean maxims violation (Surian 1996), turn-taking (Curcio and Paccia 1987),
the use of context for ambiguity resolution (Jolliffe and Baron-Cohen 1999), and humor
(Ozonoff and Miller 1996). On the other hand, more recent studies provided evidence that some
pragmatic abilities are preserved in ASC and HFA, such as resolving lexical ambiguity with
contextual clues (Brock et al. 2008) and deriving scalar implicatures (Chevallier et al. 2010;
Hochstein et al. 2017; Pijnacker et al. 2009; but also see Foppolo et al. 2021 for different results
on scalar and ad-hoc implicatures)27. Moreover, it was shown that vocabulary skills seem to
predict metaphor comprehension better than ToM both in HFA and TD (Norbury 2005).
As for IRs, the existing literature is still scant. In what follows, we now provide an
overview on the experiments that addressed IRs comprehension in HFA, in both adulthood and
childhood.

Relevance Theory initially rejected the idea of an autonomous module for pragmatic processing. Relevance
theorists argued that pragmatic interpretation is a process based on the central system of thought. Sperber and
Wilson (2002) revised their position on modularism arguing for a specific module devoted to pragmatic
interpretation, which is the product of the evolution of the human capacity for ‘mind reading’.
26
More recently, other accounts have been proposed which bind the pragmatic impairment in ASC to a more
general linguistic and cognitive impairment – i.e., not only an impairment in ToM. For instance, the Weak Central
Coherence hypothesis attributes these difficulties to ASC individuals’ tendency to focus on small – rather than
global - pieces of information as a result of the failure of a central system that integrates information and context
(Frith 1989; Happé and Frith 2006). The executive dysfunction account, instead, links these difficulties to a lack
of cognitive flexibility and/or inhibition (Hill 2004; Kissine 2012).
27
Interestingly, a recent study by Schaeken et al. (2018) suggested these results might be due to the task used.
In fact, using a classic statement evaluation task where ASC children and controls could express their judgement
on underinformative utterances on a ternary option (I agree vs. I agree a bit vs. I disagree), ASCs tended to either
fully agree or fully disagree with underinformative statements, while TD children preferred the middle answer
option. Crucially, autistic participants’ performance in scalar implicatures also seems to differ from neurotypical
participants’ when implicature derivation requires representing the speaker's beliefs (Hochstein et al. 2017).
25
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6.1.2. IRs comprehension in High-Functioning Autism
Similarly to other pragmatic impairments, research on IRs understanding in HFA provided
mixed findings for both adults and children.
As for adults, some studies suggested that the ability to understand IRs is impaired in
ASC. Paul and Cohen (1985) replicated Carrell (1981) and asked adult ASC participants
(mental age: 4-to-7 years) and controls with an age-matched cognitive disability to color a circle
either in blue or in red (e.g., “I’ll be happy if you color this circle blue”). The different forms
of IRs (e.g., conventionalized and non-conventionalized) were made in two experimental sessions
that could or could not explicitly inform participants that they would be presented with
requests. In the structured session, participants were clearly instructed that the experimenter
would tell them to color some circles. In the unstructured session, IRs were made throughout a
conversation between the experimenter and the participants while they were drawing. ASC
participants performed worse than controls in both sessions, but – contrary to the control group
– they performed worse in the unstructured than in the structured session. Moreover, similarly
to TD children in Carrell’s (1981) study, ASC participants exhibited particular difficulties with
negative items such as “You shouldn’t color the house blue”: they tended to respond by choosing
the color named rather than its opposite. Evidence for HFA individuals’ impairment with IRs
was also found in Ozonoff and Miller (1996). In this study, HFA adults (vs. controls matched
for age and IQ) saw short vignettes that ended with a question (e.g., “Can you see that house
number?”). Items appeared in two contexts that could either elicit a literal interpretation of
the question (i.e., a question on the interlocutor’s ability) or an interpretation of this as a
conventionalized IR (e.g., tell me that house number). Participants could choose one response
(out of 4). The indirect context was found easier than the literal context for both HFA
individuals and the control group. However, HFA participants provided overall less correct
responses than the control group in both contexts. Interestingly, in incorrect trials,
independently of the context, HFA participants interpreted as indirect requests the questions
that in fact were not an indirect request – which the authors explain as an impairment in using
context and meaning appropriately.
Counterevidence is also available. Deliens et al. (2018) tested ASC adults and
neurotypical controls in two act-out tasks on IRs and irony. In the IRs task, participants were
presented with some colored shapes that appeared in a grid. Upon hearing some requests, they
could either move the shapes around the grid or press a yes or no button. The requests were
imperatives or conventionalized/non-conventionalized IRs in two interrogative forms (e.g., “Can
you…” or “Is it possible to… move the blue circle to the left of the red triangle?”). ASC
participants interpreted the conventionalized IRs as much as the control group. Instead, they
interpreted non-conventionalized IRs directively more often than the control group. The authors
concluded that IRs understanding seem to be preserved in ASC.
As for HFA children, the available results provide a more homogeneous picture. MacKay
and Shaw (2004) tested HFA children and TD controls aged between 8 and 11 years in a task
that assessed the understanding of both the “meaning” and the “intention” of IRs. Children
heard short stories that could end with non-conventionalized IRs such as “That cake looks
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delicious”. Afterwards, they were asked two questions, one about the surface meaning of the
utterance (e.g., “What does x mean?”) and one about its intent (e.g., “Why A utters x rather
than asking for x directly?”). Both HFA and TD children correctly understood the IRs.
However, contrary to TD children, the HFA participants exhibited more difficulties at
explaining the intent behind the IRs, for instance they used more “I don’t know”. The authors
suggest that HFA children grasp an IR, but they cannot explain this either because of their
linguistic competence or because of a pragmatic impairment. Within a naturalistic scenario that
avoided meta-linguistic tasks, Kissine et al., (2012) videotaped the behavior of ASC children
aged 4;3-to-12;5 years while they were involved in interactions with adults, who uttered 4 types
of requests: imperative (e.g., “Pour the milk!”), declarative (e.g., “You are going to put the
bottle in your bag”; “You forgot the water in your bag”), interrogative (e.g., “Can you throw
this in the bin?”) and sub-sentential (e.g., “Your place”, with the meaning of “Get back to your
place”). It was found that ASC children complied well with all types of adults’ requests and
this was taken as evidence in favor of the fact that IRs understanding seems preserved in HFA
children. Yet, the authors acknowledge the possibility that HFA children’s interpretive
strategies might be fairly simple, based on their participants’ very low IQ. Overall, the earlier
literature on IRs comprehension in ASC seems to show some of the same weaknesses in validity
as the literature on TD children. In fact, some studies used metalinguistic tasks, which might
decrease construct validity (e.g., the question about intentions by Mackay and Shaw, 2004) or
involved a small sample size (Paul and Cohen, 1985; Kissine et al., 2012), thus reducing the
statistical power of the study- see Appendix D for the experimental details of these studies.
Using a more fine-grained experimental method, Kissine et al. (2015) provided very
interesting results. A group of ASC children and control TDs were tested in a semi-structured
task involving a toy called Mr. Potato Head. Participants were asked to “dress” Mr. Potato
Head with different items, such as a hat, glasses, etc. In the first phase the children were invited
to put the hat on the toy with a highly indirect request (e.g., “Oh, he has no hat!”); in the
following two phases the same sentence was uttered as a comment on a picture by a collaborator
and then by the experimenter, to make sure the utterance would not stimulate a bias to action
regardless of the context. ASC children complied with the IR in the first phase and inhibited
the directive interpretation in the other two, while TD children had difficulties in comprehension
in the first phase. The authors conclude that IRs comprehension is preserved in ASC. However,
we think that of such a conclusion might be argued. First, the two groups of participants were
not age-matched (HFA: 7-to-12-year-olds; TD: 2;7-to-3;6-year-olds). As such, it is unclear
whether HFA children’s better performance reflected age group-related differences rather than
genuine IRs comprehension in ASC. Moreover, the authors explain the dissociation between the
two age groups pointing to the possibility that the younger TD group might not have sufficient
mind-reading abilities to comply with the semi-structured task. Crucially, no ToM measure was
collected in this study. In our view, the authors’ remark is partly controversial. In fact, there
are at least two alternatives: first, if it is true, as they apparently assume, that IRs
comprehension relies on ToM, then we should expect this ability to be compromised in HFAs,
as it is for their skills in other pragmatic phenomena that notably rely on ToM. However, this
conflicts with Kissine et al.’s conclusion that IRs are preserved in HFA. Second, if IRs
comprehension does not rely on ToM, then the observed group difference reflects a mere
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developmental effect. To put it simple, TD children performed worse than HFA children because
they are younger, thus, not only their ToM skills but also their general cognitive functioning is
not developed enough yet. Hence, there might be reasons to think that the authors’ conclusion
that IRs are preserved in HFA might remain a speculation. To rule this issue out, developmental
biases need to be avoided: TD and HFA children at the same developmental stage have to be
tested. Moreover, a measure of their ToM ability should be collected in order to verify whether
(un)preserved mind-reading skills can explain IRs understanding. In this respect, it is worth
mentioning that only a few studies on IRs comprehension have taken ToM into account, which
however did not involve ASC or TD children. In fact, these studies were conducted on healthy
adults (Trott and Bergen 2018; van Ackeren et al. 2012) and on a range of clinical populations
such as Alzheimer disease (Cuerva et al. 2001), traumatic brain injuries (Muller et al. 2010)
and on right-hemisphere lesions (Champagne-Lavau and Joanette 2009). Crucially, they overall
suggest that ToM might play a role in understanding IRs.
All experimental studies on IRs understanding referred to in this section are also
schematically reported in Appendix D with details on population characteristics, experimental
tasks and results.

6.1.3. Research questions and predictions
The main goal of the present study is to investigate the role of mind-reading skills in IRs
understanding in HFA. Kissine et al. (2015) seminal work opened to the interesting possibility
that ToM might not explain IRs understanding and that such a pragmatic phenomenon is
preserved in this atypical population. We want to extend the study of Kissine et al. (2015). In
order to do so, we tested three groups of participants: a group of HFA children, a group of agematched TDs and a younger group of TDs. We assessed the comprehension of indirect requests
for information through a purposely designed task suitable for all groups of children. Previous
findings on IRs in childhood suggest that IRs are harder than direct requests in term of
processing. The overall difficulty with the indirectness of a request is likely associated with a
greater inferential work needed to derive the speaker’s illocutionary intention. For this reason,
we manipulated the level of (in)directness of a request to make the inter-group differences
emerge more clearly and we used 3 types of requests: direct, indirect and highly indirect. We
expected to replicate previous findings on the direct vs. indirect distinction and to observe more
clearly eventual inter-group differences on the highly indirect condition, involving higher
inferential abilities. More precisely, we are interested in looking at possible differences between
the HFA and the older TD groups, while we included a group of younger TD children to allow
for a comparison with Kissine and colleagues’ results. In this respect, we expected differences
between the two TD groups, reflecting a developmental pattern: the older TD group should
exhibit less difficulties with indirect and highly indirect request than the younger TD group,
reflecting their more developed general cognitive functioning. As for HFA, we reasoned as
follows: if IRs understanding is compromised in HFA, then we should observe greater difficulties
in the indirect and highly indirect condition as compared to the age-matched TD group. We do
not make any specific speculation on the differences between the HFA group and the group of
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younger TDs because, for the aforementioned reasons, it is hard to establish if we would be in
front of a general pattern of development or if different performances would genuinely hinge on
IRs comprehension. In sum, the first research question is:
RQ1: Is the ability to comprehend IRs compromised in HFA? Are there any differences
depending on the amount of inferential work required by the request?

As mentioned earlier, previous studies on other clinical populations observed a relationship
between ToM abilities and IRs comprehension. Yet, importantly, no study to date has ever
addressed the potential role of mind-reading skills in understanding IRs neither in TD nor in
ASC children. As it is known, ToM abilities are compromised in HFA. Nevertheless, recent
studies on HFA reveal that, while some pragmatic abilities are compromised as the result of
impaired mind-reading skills (e.g., metaphor, irony, etc.), some others are preserved. Therefore,
the second research question is:
RQ2: Does the impairment in ToM play a role in HFA individuals’ (un)preserved IRs
comprehension?

We reasoned that, if IRs understanding hinges on ToM, then the comprehension of the
indirectness of a request might feature in terms of a positive function of ToM abilities. The
greater the inferential work to derive the speaker’s illocutionary intention, the greater the
involvement of ToM. Therefore, based on this assumption, a clearer relationship between HFA
individuals’ ToM abilities and their comprehension of highly indirect requests should emerge.
In particular, since ToM is impaired in HFA, understanding highly indirect requests should be
more problematic in this population.

6.2. Method
6.2.1. Participants
Sixty-one Italian monolingual children between 5;2 and 12 years of age participated in the
experiment. Children were divided into three groups. The first group consisted of 14 children
who received a diagnosis of high-functioning autism (age range: 9-12 years; mean age(SD)=
10,6(1.17); 2 F). They had all received their diagnosis of HFA (according to the DSM-IV
criteria) by a team of trained neuropsychologists. The second group was composed of 28
typically-developing children (TD), who were age-matched with the HFA children (age range:
9-12 years; mean age(SD)=11,03(0.61); 11 F). The third group consisted of 19 younger TD
children (age range: 5;2-6;3 years; mean age(SD)=5,35(0.48); 6 F). All children were also tested
for structural language through a standardized test for Italian, the Batteria per la Valutazione
del Linguaggio (BVL_4-12) test for children aged 4-to-12 years (Marini et al. 2015).
Participants in the HFA group were recruited in an ASC support center located in Genoa.
Participants in the TD group were recruited in a primary school in Vicenza. The younger TD
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children were recruited in a kindergarten in Genoa. All participants were tested in a quiet area
of their support center/school. None of them had neurological, linguistic, or hearing disorders.
Written informed consent was obtained from the parents/guardians of the participating
children; since the Ethics Committee of our institution had not been constituted yet, at the
time of the experiment, we could not ask for their approval. Nonetheless, the research has been
conducted in full compliance with the ethical standards of APA ethical guidelines as well as of
the 1964 Helsinki Declaration.

6.2.2. Materials and procedure
Children were administered four tasks: an IRs comprehension task; one task that assessed for
their linguistic abilities; and two ToM tasks. The order of administration of the tasks was
randomized across children to control for biases related to the order of the tasks. For each child,
the overall experimental session was about 30 minutes long.

The IRs Comprehension Task. To test IRs understanding, we designed a semi-structured task

in which children were presented with a drawing and were asked to help the experimenter to
recreate it. A familiarization trial was first administered to accustom participants with the
procedure and the task. In this phase, the experimenter showed to the child a drawing
portraying some people and animals in a garden. She explained to the child that she would
create a copy of the drawing. In order to do so, the child was instructed that the experimenter
would not look at the original drawing and that the child would do this to help the experimenter.
Throughout the familiarization phase, the experimenter uttered general questions, such as “Are
there any children in the drawing?”
In the experimental phase, the child was shown the drawing of a farm and, again, was
asked to help the experimenter to recreate this (e.g., “Now, I’ll try and redraw it [the drawing
of the farm]. But I need your help because I can’t look at it while I draw”). The drawing
portrayed a farm composed of a hen-house, a barn, a pond, a fence, an apple tree, and a tractor,
along with several animals (a horse, a donkey, a cow, a cat, a dog, several sheep, pigs, chicken,
chicks, and ducks). Throughout the session, the experimenter requested to the child for
information on the elements portrayed in the drawing.
In total, 36 requests for information were created. These were presented in three
conditions (12 per condition): Direct (DIR), such as “What color is the grass?”; Indirect (IR),
such as “I don’t remember the color of the grass”; and Highly Indirect (HIR), such as “The
color of the grass is hard to remember” (see Appendix D for all experimental items). This
manipulation generated three levels of indirectness of the request - Direct, Indirect and Highly
Indirect – that respectively involved increasing inferential efforts to recognize the speaker’s
illocutionary intention. We reasoned that to correctly interpret an indirect request such as “I
don’t remember the color of the grass”, children needed to undergo an inferential path along
the following lines: (i) the experimenter does not remember the color, therefore (ii) she is
probably requesting me to tell her what color it is. Similarly, to comply with a highly indirect
request such as The color of the grass is hard to remember, children needed to go through an
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inferential path that involved at least one more step: (i) the experimenter states that the color
is hard to remember, (ii) because she does not remember it herself, and (iii) since she does not
remember this, she is probably requesting me to tell her. Materials were divided into three lists
such that the same child never saw the same item in all three conditions. Each child saw 12
requests/trials (4 per condition).
A set of filler items (N. 12) was also included. This consisted of yes/no questions of
different syntactic complexity (e.g., “Is there a child in the farm?”; “Is the cat on the right of
the drawing close to the donkey?”). The experimenter would also occasionally make remarks
(e.g., “I will let you look at it when it’s done”) to ensure that children would have not been
biased to react to every input from the experimenter. The order of administration of all items,
experimental and filler, was randomized across participants.
Both the choice to present children with requests for information rather than requests
for action and to add fillers and occasional remarks (which would not require a response) were
made in the attempt to find a fair balance between the external validity of the experiment and
the construct validity of the task. The aim was to avoid children’s known bias-to-action (Shatz,
1978) while maintaining as much as possible the ecology and engagement level of a typical actout task. In fact, we designed our task in order to test more items per condition and different
degrees of indirectness, contrary to Kissine et al. (2015) and most of the previous literature on
the phenomenon. However, this would have created a potential bias-to-action if the response
required from children was an action. Therefore, we designed our task so that children were
required to respond with speech rather than with an action. In fact, in our task children did
not have to touch or move the colored pencils. This avoided that their reactions to requests
could be ascribed to a bias-to-action or fascination/familiarity to the colors in question.
Importantly, the task and the experimental setting were implemented within a cooperative
context between the child and the experimenter, in which the remarks served the purpose of
keeping the child engaged and make the interaction as much natural as possible.
For the same reason, we recorded children during the task, and scored children’s accuracy
in the target items by listening to it at a later stage. Correct answers were given accuracy 1
and incorrect responses were given accuracy 0, following a common procedure in experimental
research in pragmatics (e.g., Di Paola et al., 2020). A child’s response was considered as correct
if the child correctly named the color that the experimenter requested for. In all other cases
(e.g., the child did not provide any answer or provided an irrelevant answer), the child’s
response was deemed incorrect.

Assessment of Linguistic Abilities. The Batteria per la Valutazione del Linguaggio (BVL) test

(Marini et al. 2015) was used to assess participants’ linguistic competence. This is a
standardized test for Italian that assesses children’s morphosyntactic abilities. In each of 40
trials, upon hearing a sentence uttered by the experimenter, the child is shown 4 pictures and
is asked to point to the picture that best matches the experimenter’s utterance. The sentences
vary in syntactic complexity (e.g., from “The boy reads the book” to “The mouse that the cat
is chasing has cheese in its mouth”). Following the standardized scoring procedure for the test,
each correct answer was assigned one score. A child’s response was deemed correct if the child
pointed to the picture referred to by the experimenter’s utterance. The test score is obtained
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by counting the number of correct trials. The maximum possible score was 40, the minimum
possible score was 0.

Assessment of ToM Abilities. Children’s ToM abilities were assessed using an Italian adaptation
(Panzeri et al. 2020) of Task F and Task I of the Theory of Mind Task Battery (Hutchins et

al. 2014). These are two false-belief tasks that tap first- (Task F) and second-order ToM (Task
I). In both tasks, the experimenter told the child an illustrated story, at the end of which the
child was asked three questions: a memory question, a false-belief question, and a control one
asking for an explanation of the answers to the previous questions.
The first-order ToM task is a story with two characters, Antonio and Sonia. Antonio
puts a book on a table and leaves. While he is away, Sonia comes in and puts the book into a
drawer. At this point, Antonio comes back. The false-belief question asks for the location in
which Antonio would look for the book.
The second-order ToM task consists of a story with three characters: Enrico, his mother,
and his grandfather. The mother tells Enrico he is not going to get the bike he wanted for his
birthday, but a new pair of rollers. Later in the story, Enrico sees the bike hidden in a wardrobe
and he says to himself that his mum did not in fact get him the rollers, but the bike. The mum
did not see that Enrico found the bike. At this point of the story, the participant is asked what
Enrico thinks he will get for his birthday, and whether his mother is aware that he knows he
will get the bike. If the participant answers correctly, the last part of the story is presented.
Here, the grandfather comes in, and asks Enrico’s mother what Enrico thinks he will get for his
birthday. In the end, the false-belief question is presented and the participant is asked what
Enrico’s mother would reply to the grandfather (false-belief question).
In both tasks, if the child failed to answer the questions at first, the experimenter elicited
these by showing four picture choices (for the first-order task: the picture of the table, the
drawer, and two fillers, i.e., a chair and a desk with small drawers; for the second-order task:
the rollers, the bike, and two fillers, i.e., a basket-ball and a baseball glove). The first-order
false belief task was administered first. If children did not pass it, they were not administered
the second-order ToM task. We followed the standardized scoring procedure for this task.
Children could either pass or fail the two false-belief tasks. For each of the tasks, if they passed
this, they were assigned one point. If they failed this, they were assigned no point. In each of
the two tasks, a child was assigned a pass if she correctly responded to all questions (i.e., the
memory question, the false-belief question, and the control question).

6.2.3. Coding and statistical analyses
All experimental sessions were audio-recorded and children’s responses in the three tasks were
subsequently coded by the experimenter.
Three types of statistical analyses were conducted. First, children’s accuracy in the IRs
tasks was analyzed. Second, group-related differences in the BVL and the two ToM tasks were
analyzed. Third, an analysis of predictors was conducted to assess whether children’s linguistic
and/or mind-reading abilities play a role in their understanding of IRs.
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Children’s accuracy in the IRs task was analyzed with Linear-Mixed Models statistics
(LMMs), using the lme4 (Bates et al. 2015) and the lmerTest packages in the R environment,
to provide F statistics with degrees of freedom. Tukey contrasts with the R package emmeans
were used for post-hoc comparisons.
For each child, a composite score in each of the three experimental conditions of the IRs
task was computed by counting the number of correct trials28. In each condition, each child
could be assigned a composite score between 0 and 4, i.e., each child had three composite scores
between 0 and 4 (one for the direct, one for the indirect, and one for the highly indirect
requests).
The fixed effects structure of the LMM model included Group (HFA, TD, and younger
TD) and Condition (DIR, IR, HIR), along with the resulting interactions. The random structure
of the model included random intercepts for subjects.
Group differences in structural language and mind-reading skills were analyzed with the
Kruskal-Wallis rank sum test statistics, and Dwass-Steel-Critchlow-Fligner contrasts for
pairwise comparisons.
As for the analysis of predictors, a LMM statistics was carried out in which participants’
composite score in the IRs task was the outcome variable and participants’ scores in the
structural language task (the BVL) and in the ToM tasks were treated as predictors, together
with Group, Condition and the resulting interactions.
For each child, a composite ToM score was computed by counting the score in each of
the two false-belief tasks29. This returned 3 possible outcome scores, resulting in a composite
score from 0 to 3: 0, if the child failed both tasks; 1, if the child passed only one of the two
tasks; and 2, if the child passed both tasks.
All statistical analyses were conducted using R software (R Core Team, 2020). Data and
code used for the analyses are available on the Open Science Framework web platform (link to
the project: https://osf.io/p2dn5).

6.3. Results
Table 9 reports children’s composite scores in the IRs comprehension task, together with
children’s scores in the BVL test and in the assessments for ToM (i.e., first- and second-order
ToM tasks, and composite ToM score).
For a clearer illustration, Figure 10 graphically displays the pattern of results in IRs
comprehension across groups and conditions.

Data were previously analysed with Generalized Linear Mixed Models (GLMMs). However, even proceeding
from a maximal to a more parsimonious random-effect structure, the models did not converge, likely because there
was not much variance in the random effects. After this, logistic regression was used but the regression models
were highly affected by multicollinearity. To resolve the multicollinearity issue, participants’ accuracy in the IRs
task was transformed in composite scores, which allowed for LMMs statistics.
29
This was done because, as mentioned before, previous GLMMs did not converge and the subsequent logistic
regression models were highly multicollinear.
28
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Linguistic Task
BVL

TD children

HFA children

Younger TD children

37.3(2.32)

30.1(6.14)

29.2(3.75)

ToM Tasks
TD children

HFA children

Younger TD children

First-order ToM

0.92(0.26)

0.50(0.51)

0.57(0.50)

Second-order ToM

0.71(0.46)

0.35(0.49)

0.05(0.22)

ToM composite score

1.64(0.62)

0.85(0.66)

0.63(0.59)

IRs Task (composite score)
Condition

TD children

HFA children

Younger TD children

DIR

4.00(0)

3.00(1.30)

3.32(0.74)

IR

3.36(1.41)

4.00(0)

3.58(0.69)

HIR

2.93(1.74)

3.14(1.02)

3.26(0.80)

Table 9.
Mean score (SD) of each experimental group in the tasks assessing for IRs
comprehension (conditions DIR, IR and HIR), linguistic (BVL) and mind-reading abilities
(first- and second-order ToM; and ToM composite score).

Figure 10.
Mean composite score for the accuracy in the IRs task in each experimental
group and condition. Error bars indicate the standard deviation. Jittered points
indicate the individual data points. (HFA: High Functioning Autism group; TD: older
Tipically Developing group; YTD: Younger Tipically Developing group)
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6.3.1. Results of the IRs comprehension task
Overall, all children performed well in the IRs task (see Figure 10). Yet, their performance does
not seem the same independently of group and condition. The LMMs statistics confirmed the
graphic pattern. First, a significant main effect of condition emerged (F(2, 116)=4.47; p=.01),
while the main effect of Group was not significant (F(2, 58)=0.02; p=.97). Second, most
interesting, a significant interaction Condition X Group emerged too (F(4, 116)=4.39; p=.002).
Pairwise comparisons for the main effect of condition revealed that children provided
significantly more correct responses to indirect than highly indirect requests (b=-0.53; SE=0.18;
DF=116; t=-2.92; p=.01), while no other significant differences between conditions emerged
(DIR vs. HIND: b=0.32; SE=0.18; DF=116; t=1.81; p=.16; DIR vs. IND: b=-0.20; SE=0.18;
DF=116; t=-1.14; p=.48) (Mean composite score (SD) in each condition: DIR: 3.55(0.84); IND:
3.57(1.05); HIND: 3.08(1.34)).
As for the interaction Condition X Group, simple effects of condition within each group
for pairwise comparisons revealed interesting results. First, older TDs exhibited higher accuracy
with direct than both indirect (b=0.64; SE=0.25; DF=116; t=2.51; p=.03) and highly indirect
requests (b=1.07; SE=0.25; DF=116; t=4.19; p=.0002), while the difference between indirect
and highly indirect requests was not significant (b=-0.42; SE=0.25; DF=116; t=2.51; p=-1.67;
p=.21). Second, an opposite pattern emerged for HFAs, who provided significantly more correct
responses to indirect than both highly indirect (b= -0.85; SE=0.36; DF=116; t=-2.37; p=.04)
and direct requests (b =-1; SE=0.36; DF=116; t=-2.77; p=.01), while no difference emerged
between DIR and HIND in this group (b=-0.14; SE=0.36; DF=116; t=-0.39; p=.91). Finally,
no significant differences of condition emerged in the group of younger TDs (DIR vs. IND: b=0.26; SE=0.31; DF=116; t=-0.84; p=.67; DIR vs. HIND: b=0.05; SE=0.31; DF=116; t=0.17;
p=.98; IND vs. HIND: b=-0.31; SE=0.31; DF=116; t =-1.01; p=.56.). Taken together,
therefore, these data suggest different patterns of IRs comprehension in the three groups.

6.3.2. Results of the BVL and ToM tasks
Significant group differences emerged in the BVL test (KW χ2(2)=35.5; p<.001). Pairwise
comparisons revealed that children in the older TDs group scored significantly higher than both
HFAs (W= 5.91; p<.001) and the younger TDs (W=-7.73; p<.001). No differences emerged
between HFAs and the younger TDs (W=-1.24; p=.65).
As for the first-order ToM Task, significant group differences emerged (KW χ2(2)=11.1;
p=.004), and pairwise comparisons revealed that children in the older TDs group scored
significantly higher than both HFAs (W=4.45; p=.005) and the younger TDs (W=-4.02;
p=.01), while no difference was found between HFAs and the younger TDs (W=0.62; p=.89).
Significant group differences emerged in the second-order ToM task too (KW χ2(2)=20.3;
p<.001), with TD children scoring significantly higher than the younger TDs (W= -6.26;
p<.001). Instead, probably due to small sample sizes, the difference between TDs and HFAs
only approached significance (W=3.11; p=.07) as well as the difference between HFAs and the
younger TDs (W=-3.12; p=.07). Most important, when children’s scores in the two ToM tasks
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were combined into a composite score to obtain an overall measure for ToM, significant group
differences emerged (KW χ2(2)=23.1; p<.001). Pairwise comparisons confirmed that TD
children exhibited overall better ToM skills than both HFAs (W=4.84; p=.002) and the younger
TDs (W=-6.27; p<.001). On the contrary, no difference was found between HFAs’ scores and
the younger TDs’ (W=-1.39; p=.58).

6.3.3. Results of the analysis of predictors
Results from the LMMs statistics further confirmed the significant difference between the direct
and the indirect condition (b=4.30; SE=1.88; DF=104; t=2.29; p=.02). Moreover, these
statistics revealed that children’s composite scores for ToM marginally predicted their accuracy
in the IRs task (b=0.87; SE=0.50; DF=140.80; t=1.76; p=0.08), while this was not the case for
their scores in the BVL task (b=0.08; SE=0.05; DF=140.80; t=1.56; p=.11).
Additionally, children’s composite ToM scores marginally predicted their accuracy to
highly indirect requests (Cond HIND:ToM: b=-1.13; SE=0.61; DF=104; t=-1.83; p=.07). Most
important, accuracy to highly indirect requests was significantly predicted by children’s
composite ToM scores in the group of the older TDs (Cond HIND X Group TD X ToM: b=1.64;
SE=0.74; DF=104; t=2.19; p=.03), while ToM only marginally predicted older TDs’ accuracy
to indirect requests (Cond IND X Group TD X ToM: b=1.24; SE=0.74; DF=104; t=1.66;
p=.09) – see Figure 11. Overall, performance in the ToM tasks seems to play a role in IRs
comprehension only for TD children and when highly indirect requests are involved.

Figure 11. Mean composite score for accuracy in the IRs task and participants’ composite
scores in ToM, across groups and conditions (HFA: High Functioning Autism group;
TD: older Tipically Developing group; YTD: Younger Tipically Developing group)
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6.4. Discussion
This study addressed the two following research questions:
RQ1: Is the ability to comprehend IRs compromised in HFA? Are there any differences
depending on the amount of inferential work required by the request type?
RQ2: Does the impairment in ToM play a role in HFA individuals’ (un)preserved IRs
comprehension?

In order to address RQ1, we assessed IRs comprehension in a group of HFA children, a group
of age-matched TD controls and a group of younger TD children. In order to address RQ2, we
assessed participants’ linguistic and mind-reading abilities. Two main patterns of results
emerged. First, all groups exhibited a good understanding of all the request types. Yet, different
comprehension patterns emerged depending on group: older TD children were fairly accurate
with all types of requests but still their accuracy was lower for both indirect and highly indirect
requests (vs. direct requests); HFA children exhibited a different pattern: even though correctly
interpreting also direct and highly indirect requests, they were more accurate with indirect
requests; as for younger TD children, instead, no differences emerged based on the type of
requests. Second, ToM predicted the older TD children’s ability to comprehend highly indirect
requests: children who scored higher in ToM also were more accurate in HIRs comprehension.
We now discuss separately these patterns of results, in relation to the RQs 1 and 2.
Starting from the first finding, overall children performed well in an act-out task that
required interpreting a speaker’s illocutionary intention as a direct, indirect and highly indirect
request. Therefore, children can grasp IRs both in typical development and in HFA. As for
typical development, signs of understanding were visible already at age 5. This trend
corroborates previous findings on pre-schoolers’ IRs comprehension (Bernicot and Legros 1987;
Bucciarelli et al. 2003; Carrell 1981; Reeder 1980; Shatz 1978). As for HFAs, on the whole,
children performed well in both direct and the two types of indirect requests. This result
conflicts with our original prediction that if IRs understanding is compromised in HFA, then
we should observe greater difficulties in the indirect and highly indirect condition as compared
to the age-matched TD group. Rather, the ability to interpret an indirect request as a request
seems overall preserved in HFA. We must take into consideration a possible ceiling effect in the
accuracy measures, which may have limited the ability to find differences. There are two
possible explanations for this. First, this can be due to the fact that we did not test very young
children, in order to consider a similar age range of previous experiments and compare results.
Indeed, our trend fits smoothly with previous studies showing that HFA individuals can grasp
IRs (Deliens et al. 2018; Kissine et al. 2012; Kissine et al. 2015; MacKay and Shaw 2004).
Second, other measures could be used, that allow for more variation in the results also for
children performing at ceiling in the task we presented. Future research should consider younger
children and explore more fine-grained measures.
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It must be stated here that cooperative experimental scenarios such as ours are known
to enhance accuracy and compliance as compared to metalinguistic tasks. In fact, that a
supportive context eases children’s interpretation of utterances is not new in the purview of
developmental pragmatics. For example, young children are facilitated in metaphor
comprehension and presupposition understanding within a supportive experimental scenario
(Berger and Höhle 2012; Di Paola et al. 2020; Höhle et al. 2009; Pouscoulous and Tomasello
2020). Moreover, Schulze et al. (2013) found that if the paradigm is cooperative and adapted
to their age even younger children show signs of understanding indirect replies – which were
found to be developing only from school years (see Verbuk and Shultz 2010). In our case, the
task has both act-out and metalinguistic components. It is not a classic act-out paradigm, where
the accurate response to the requests would be an action. Rather, our task can be considered
as an act-out task where the act is providing a response rather than an actual action. It is true
that, in order to provide it, children had to perform some kind of implicit metalinguistic
judgment. However, the metalinguistic component was quite limited. In fact, our task was more
ecological and child-friendly than purely metalinguistic tasks such as paraphrase-choice tasks
or open questions on the communicative intentions (Reeder, 1980; Elrod, 1987; MacKay &
Shaw, 2004), or story completion tasks (Bernicot & Legros, 1987; Ozonoff & Miller, 1996;
Bucciarelli et al., 2003), which are act-out tasks but can be less ecological if they are not
perceived as a game. In our case, children were engaged in the activity after a short playing
session, and were presented with the task as a game where the experimenter would really need
their help. The experimenter could not look at the drawing she was trying to reproduce, so
children arguably felt like their participation was necessary for the game to be successful. We
did this trying to maintain the ecology, engagement and comfort of the act-out tasks without
incurring a bias-to-action observed since the earliest studies on the development of IRs
comprehension (Shatz, 1978). As a consequence, the cooperative scenario might have facilitated
children’s responses to the experimenter’s IRs.
As a reviewer suggested, this observation is worth considering also in light of a recent
‘interactive turn' in social cognition research (Schilbach et al. 2013), in which the importance
of practical know-how rather than propositional knowledge has been emphasized. Specifically
to the case of HFA, Schilbach et al. suggests that what appears to be impaired in HFA “is not
the ability to use explicit mentalistic inference, but rather, the implicit processes that contribute
to participating in social interaction and that allow us to orient towards, and automatically
integrate, relevant social cues in more complex situations” (2013: 411). Following this kind of
reasoning, “more explicit measures of social cognition may be intact as a result of compensatory
strategies” (2013: 412). With regard to this possibility, we tried to take the interactive
component into account by always preferring direct communication and second-person speech
in communicating with the child throughout the session. We paid particular attention to this
during the task, stating that their help was crucial and we absolutely needed them or we would
not be able to complete the drawing30.
We acknowledge that more interactive tasks could also be thought of for mind-reading abilities and that further
research would be needed in this respect, from an interactionist point of view. For a critique of the interactive turn
in social cognition research, see Overgaard and Michael (2015).
30
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Taking all of these observations into account, the overall high accuracy rate observed in
our task can be explained. However, the three groups of participants reacted differently to the
experimenter’s requests depending on whether a request was conveyed directly or not (i.e.,
significant Condition X Group interactions). In particular, our findings shed light on the fact
that the comprehension patterns of direct and indirect requests differ in typically developing
school-age children, HFA children, and typically developing pre-schoolers.
The group of older TD children showed difficulties with both indirect and highly indirect
requests, while interpreting direct requests at ceiling. This suggests that, even though IRs
comprehension is already developed at around 9 years of age, still an indirect or highly indirect
request taxes children’s comprehension. This difficulty seems bound to the higher amount of
inferential load that is involved in indirect requests and in highly indirect requests. This pattern
fully confirms our specific prediction that the greater inferential complexity of a request that is
not conveyed directly makes more difficult to understand a request. In turn, this is in line with
earlier studies on typical development that tested the comprehension of different types of nondirect requests and found that school-age children experience extra difficulties (Bernicot et al.
2007; Bucciarelli et al. 2003).
Our HFA participants performed overall well in terms of accuracy. Yet, we observed
differences between conditions. In particular, indirect requests received higher accuracy than
direct requests and highly indirect requests. Let us start from the first difference: HFA children
provided more correct responses to indirect requests as compared to direct requests. This finding
is unexpected. In fact, one would foresee the opposite, namely a better comprehension of those
types of requests whose interpretation requires simpler inferences such as, precisely, direct
requests. Three possible explanations might underlie this pattern. First, the fact that HFA
children’s compliance with IRs was higher than expected might be explained, as mentioned
earlier, with the easing effect of the cooperative experimental scenario - and lower compliance
with direct requests could simply be due to a lack of attention throughout the experimental
session. Second, ASC children might tend to rely on information structure considerations, as
suggested by Prévost et al. (2017). In their paper, Prévost and colleagues investigated whquestions comprehension in French in ASC children, aged 6;3 to 12;9 (and a Specific Language
Impairment group). Though their focus was on potential differences in comprehension of a wide
variety of syntactic strategies, a major result emerged: while ASC children’s accuracy in
understanding object wh-question was over 90% (even for object wh-questions with a certain
degree of complexity), this was not the case for subject wh-questions. The authors interpret
this as evidence for an attitude of rigid adherence to information structure considerations, since
the direct object is usually the position for new information while the subject is normally used
for old information. This might also have been the case for our study, where indirect requests
had the requested information in the direct object position (e.g., “I don’t remember the color
of the tractor”), while both direct requests (e.g., “What is the color of the tractor?”) and highly
indirect requests (e.g., “The color of the tractor is difficult to remember”), in which HFA
children performed worse, did not.
Third, it is possible that HFAs used an alternative interpretive strategy with indirect
requests that did not necessarily rely on an inferential derivation of the speaker’s illocutionary
intention but, rather, used lexical clues that eased the compliance. For example, take an indirect
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request such as “I don’t remember the color of the tractor”. Here, the use of the word color
alone might have clued HFAs’ response to the experimenter’s utterance, without the need to
undergo a complex inferential path based on premises and conclusions about the speaker’s
illocutionary intention. An explanation along these lines would be consistent with similar
patterns found in the literature. For instance, Paul and Cohen (1985) found that ASC
participants would heavily rely on lexical cues, which brought them to wrong responses to
negative items: for example, in cases where they were told “You shouldn’t color the house blue”,
they would color the house blue, since they focused on the word (i.e., blue) uttered by the
experimenter and reacted accordingly by default, even though they did not fully process the
whole utterance. In our case, a default reaction to the word color would lead ASC children to
the right direction, i.e., to comply to our request, possibly without fully processing the whole
indirect form. Moreover, Ozonoff and Miller (1996) found that ASC individuals interpreted
more often a request as indirect than direct even in a context that supported the interpretation
of the utterance as a question (e.g., “Can you water the lawn?” uttered in a conversation about
lack of water resources in town). The authors explain ASC individuals’ preference for the
indirect interpretation as mirroring either an impairment in using context and meaning
appropriately or an overgeneralization process by which ASC individuals associated the Can
you…? form to a request by default, independently of context. Beyond this, it has been suggested
that ASC individuals might not hinge on complex interpretive strategies for IRs understanding
as compared to neurotypical controls (Kissine et al., 2012) – see also Paul and Cohen (1985).
The idea of HFA individuals’ use of an interpretive strategy that is based on linguistic clues
could also explain the second pattern that emerged in this group, namely more correct responses
to indirect than highly indirect requests as well. In fact, while hinging on lexical clues might
have been enough to comply with an indirect request, the same might have not hold for a highly
indirect request. Highly indirect requests such as “The color of the grass is hard to remember”
are intuitively more obscure than indirect requests (e.g., “I don’t remember the color of the
grass”), for several reasons that include the wording of the utterance and the greater inferential
work involved. It is possible that lexical clues alone were not sufficient enough to support HFA
individuals’ compliance with this type of request.
An even different comprehension pattern emerged in the group of younger TD children.
On the one hand, they showed an understanding of the requests (i.e., high accuracy rates). On
the other hand, no differences among conditions emerged, thus suggesting that the younger TD
children responded similarly to a request be it direct, indirect or highly indirect. In other words,
it seems that the neurotypical preschoolers were not sensitive to the manipulation and that,
independently of the complexity of the inferential derivation process, they complied equally to
all types of requests. What can explain this pattern? We interpret this finding along the lines
of a simplified comprehension strategy that, similarly to the case of the HFA group, used
contextual and linguistic clues to successfully comply with the requests. In our design, at least
two factors might have supported younger children’s comprehension. First, as mentioned earlier,
the general experimental setting was a cooperative game in which the children were instructed
to help the experimenter recreating a drawing. This might have enhanced their performance
independently of the type of request – i.e., children might have inferred that, whatever the
specific phrasing of the requests, they would inform the experimenter about the drawing.
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Second, similarly to HFA children, younger TD children might have relied on some linguistic
cues – for instance the word color – to comply with the request, without paying much attention
to the specific formulation of the request. This explanation fits nicely with previous findings
showing that preschoolers tend not to be influenced by the type of request, but rather their
interpretation hinges on context regardless of the linguistic form (Bernicot and Legros, 1987).
Future research should explore this issue further.
Overall, the group differences discussed above suggest that children understand IRs, in
HFA as well as in typical development, both during school and preschool years. Importantly,
they might rely on different interpretive strategies. During school years, neurotypical children
seem to rely on a genuinely inferential strategy and to deal with the corresponding complexity
(i.e., they show more difficulties with (highly) indirect than direct requests). Conversely, when
the cognitive functioning is more limited, either because a developmental disorder such as HFA
or because of the specific developmental phase (i.e., preschool years), children might rely on
simpler strategies based on linguistic clues rather than a full inferential derivation of IRs.
Our findings only partially replicate Kissine et al. (2015). Similarly to Kissine et al. (2015), we
suggest that HFA individuals’ ability to understand IRs is preserved. However, contrary to
Kissine et al. (2015), we cannot conclude that HFA individuals were even more competent than
TD children in IRs understanding. As we have shown, when compared to an age-matched group
of TD peers, HFA children do not perform better than TD children. This casts some light on
two main points. First, HFA children’s better performance than TD children in Kissine et al.’s
study likely has to do with a developmental bias. Second, more importantly, in comparing HFA
children to age-matched TD controls, we have shown that different interpretive strategies
actually enhance IRs understanding in these samples of participants. In addition, Kissine et al.
hypothesized that a lack in ToM abilities might have explained their young TD children’s lack
of IRs comprehension. Our results do not corroborate such a hypothesis. We collected measures
for the participants’ mind-reading skills and results suggested that the younger TD children
exhibited mind-reading skills that were similar to HFAs. Additionally, ToM did not significantly
predict IRs understanding in either of the two groups (more on this later). Again, the differences
emerged in Kissine et al. likely reflect more general developmental effects.
As expected, children’s mind-reading abilities were not the same in all groups: the group
of older TD children exhibited overall better ToM skills than both HFA children and the
younger TD group, as shown by significant group differences in first-order ToM and in ToM
composite scores. The difference between the HFA group and both older and younger TD
children in the second-order ToM task only approached significance, probably due to small
sample sizes (children who did not pass the first-order ToM task were not presented with the
second-order one).
Most importantly, for the purpose of our study, the analysis of predictors revealed that
the children in the older TD group who showed better performance in ToM, also showed higher
accuracy in the comprehension of highly indirect requests. Contrary to HFAs and the TD
preschoolers, ToM seems to enhance the older TD children’s understanding of highly indirect
requests. Moreover, this result further corroborates the hypothesis that not only different
interpretive strategies might take place in the three groups of children, but also only the older
TD children genuinely rely on an inferentially-driven strategy. To the best of our knowledge,
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this is first evidence that ToM is directly involved in IRs comprehension in (a)typical
development. Any hypothesis on ToM involvement in IRs comprehension in autism is difficult
to articulate because we also do not have a clear picture of the role of ToM in understanding
IRs in the neurotypical population, yet. In this respect, it is worth mentioning that consistent
(though not directly comparable) findings about the involvement of ToM come from some
studies that investigated the role of the broader autism phenotype31 in adults’ processing of
pragmatic information – which is overall related to an involvement of ToM abilities in
pragmatics. For instance, Nieuwland et al. (2010) found participants’ variations in N400
responses based on their autistic traits: individuals that presented higher autistic traits were
less sensitive to pragmatic violations and exhibited no pragmatic N400 effect. Similarly,
Mazzaggio and Surian (2018) suggested that a weaker tendency to draw pragmatic implicatures
is linked to autistic traits.
The involvement of ToM in IRs comprehension that emerges in our results is therefore
worth investigating further, and at least two relevant questions can be put forward. Why did
ToM significantly predict only the comprehension of highly indirect requests? Why only for
older TD children? If we accept that highly indirect requests represent the most compelling
condition in terms of processing, then it seems reasonable to observe that mind-reading skills
are prominently involved in the comprehension of highly indirect requests in a behavioral task.
In fact, for successful interpretation, they are expected to require more complex inferential steps
in order to recognize the speaker’s illocutionary intention, as compared to direct and indirect
requests. Interestingly, this pattern emerged only with the older TD children. If, on the one
hand, this is surprising, on the other hand, this fits perfectly with the idea that the different
groups relied on different interpretive strategies. The reason is that, in the analysis of predictors,
a main effect of ToM, i.e., for all groups and conditions, approached significance. However, this
emerged more prominently with the group of older TD children only. It is interesting to observe
that older TD group were also the only one who neatly discriminated between direct and nondirect requests (of the two kinds): younger TD children performed similarly in all conditions,
HFA children performed similarly in direct and highly indirect requests, while older TD children
performed worse with non-direct requests (i.e., indirect and highly indirect) than with direct.
This allows us for a speculation. In our design, the type of request influenced older TD children’s
accuracy rates. Hence, only older TD children appeared to be sensitive to the different amount
of inferential work needed to reconstruct the speaker’s illocutionary intention in direct vs. nondirect requests. Furthermore, older TD children also exhibited better ToM abilities than
younger TD children and HFA children. Therefore, it might be the case that older TD children
– and not the younger TD group, nor the HFA group – exploited their ToM skills at their best
to deal with the indirectness of the requests. In other words, older TD children might have
genuinely used a mind-reading based interpretative strategy to derive the contextually adjusted
speaker’s illocutionary force. Differently, younger TD children and HFA children might rely on
different strategies based on linguistic clues; this is not new in the literature of ASC and
pragmatic skills. Indeed, in a recent work, Hochstein et al. (2017) have shown that adolescents
and children with ASC can compute pragmatic inferences but they do so also in contexts in
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This is a phenomenon that refers to the presence and distribution of autistic traits in the general population.
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which they are not expected to. Particularly, ASC participants in their study accomplished
with the task without reasoning on the epistemic states of their interlocutors.
Several recent studies also support the idea that pragmatic processes in autism may rely
on different strategies than in neurotypical individuals. For example, Ostashchenko et al. (2020)
found that ASC children could perform well in a selective trust task, where one speaker would
consistently misname familiar objects. Both TD and ASC children avoided information provided
by the previously inaccurate speaker. Neurotypical children would probably create epistemic
models of speakers to perform the task, which in turn would require certain levels of social
understanding that ASC children would not be expected to show. However, the authors believe
that ASC children might have relied on a simple associative process, rather than a proper
epistemic model. Something similar can be observed in a recent paper by van Tiel et al. (2020),
where ASC individuals were tested in a task on deception, which is normally considered as an
indicator of perspective taking. However, ASC participants proved equally likely than TD
participants to detect deception. The authors explained this finding as an indicator of possibility
that ASC individuals relied on a different strategy not involving perspective-taking, i.e.,
deriving regularities from behaviors observed throughout the experiment, to compensate for
their difficulty with perspective-taking (see also Livingston et al., 2019). This hypothesis is
interesting and would require further investigations.

6.5. Conclusions
The main take-home message of this study is that: first, IRs understanding seems preserved in
HFA; second, unlike age-matched TD children, HFA children seem to employ an interpretive
strategy that is not mainly based on deriving the speaker’s intended illocution; third, mindreading skills support the comprehension of highly unconventional IRs in typically developing
children during school years (and perhaps, for IRs in general, they rely on a mind-reading
interpretative strategy). Assuming that TD and HFA children actually interpret IRs differently,
the next step is to disentangle which pragmatic strategies are at play with IRs and whether
these may vary depending on language users’ individual features. Recently, Andrés-Roqueta
and Katsos (2017, 2020) proposed the distinction between Linguistic- and Social-Pragmatics.
In this view, Linguistic-Pragmatics includes those pragmatic tasks whose comprehension relies
on the hearer’s egocentric point of view: linguistic abilities (e.g., lexical and morpho-syntactic
competence) and basic knowledge of pragmatic norms would suffice to succeed a linguisticpragmatic task (e.g.,scalar implicatures and sensitivity to informativeness). Conversely, SocialPragmatics includes those pragmatic tasks whose comprehension depends mainly on
perspective-shifting skills: linguistic abilities and knowledge of the basic pragmatic norms
underdetermines the comprehension of a pragmatic task for which inferring the speakers mental
state is essential (e.g.,irony, creative metaphors, etc.).
Researchers in this field generally agree that pragmatic interpretation can involve
different strategies. Most of the debate, up to now, focused on the idea that this variation is
bound to the specific pragmatic phenomenon as well as to the experimental task adopted.
Recently, an increasing wealth of studies addressed the timely issue of individual variation in
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pragmatics. Gibbs and Colston (2012), for instance, suggest that beyond experimentally related
factors, several individual features such as age, clinical and social status, affect the
understanding of a pragmatic phenomenon like figurative language. In addition, not only it has
been already demonstrated that the development of metaphor comprehension depends on
individual variation (Carriedo et al. 2016; Di Paola et al. 2020; Pouscoulous 2014), but some
researchers made also the point that interpersonal factors likely play a role in the development
of several pragmatic abilities (Matthews et al. 2018). Overall, then, it seems plausible that
different interpretative strategies might be followed for the same pragmatic phenomenon,
depending on individual factors. Our study opens to the possibility that HFA children rely more
on strategies pertaining to the Linguistic-Pragmatics realm to understand IRs, while TD
children rely more on strategies associated with Social-Pragmatics. Future studies should verify
this hypothesis.
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7. Conclusions
The present thesis reports on three studies investigating indirect requests (IRs) and the role
of Theory of Mind (ToM) abilities in their comprehension in the neurotypical adult population
as well as in atypical development, specifically in the Autism Spectrum.
The original project was focused on typical and atypical development, but the
pandemic and particularly the first lockdowns, imposing closure to schools and difficulties for
researchers to get back to work in person, imposed a radical change to the project. For this
reason, the experiment on development of IRs understanding in (a)typical populations was
presented and discussed last, as this line of research could not be explored as much as planned.
Moreover, materials from an additional study on IRs comprehension in typical development,
which was supposed to constitute the second experiment of the present thesis, are presented
in Appendix A.
The first study (Chapter 4) investigated conventionalized IRs processing in
neurotypical adulthood and its relationship with ToM abilities. It was conducted through an
ad hoc online task, i.e., a self-paced reading task where Can you…? forms presented as IRs
were compared to non-directive and ironic readings of the same form. ToM abilities were
tested through a standardized test with fine-grained ad hoc scoring. The results showed that
conventionalized IRs processing does not entail more cognitive effort on a global level, as no
difference was found with their non-directive counterparts in terms of reading times of the
whole sentence. This confirms the findings from classical research on conventionalized IRs
comprehension (Gibbs, 1981; 1983). Analyses conducted on a local level suggest that
conventionalized IRs processing starts locally, triggered by the Can you present in their form,
as testified by longer reading times in that sentence region as compared to non-directive
counterparts. This would be in line with views of conventionalized IRs as explicatures
proposed by Groefsema (1992), Yus (1999), and Ruytenbeek (2012; though see Ruytenbeek
2019) rather than the short-circuited implicature account of conventionalized IRs (Morgan,
1978; Vega Moreno, 2007). Higher ToM abilities correlated with shorter reading times in the
sentence region where the Can you was presented, only. This suggests that, even though
conventionalized IRs processing seems to be primarily based on lexical cues, individual
differences in ToM abilities facilitate IRs comprehension.
The second study (Chapter 5) addressed non-conventionalized IRs processing in
neurotypical adulthood and its relationship with ToM abilities. By using the same paradigm
of the first study reported in Chapter 4, we tested negative state remarks presented as IRs
through a self-paced reading task where they were compared to non-directive and ironic
readings of the same form. Once again, ToM abilities were tested through a standardized test
with fine-grained ad hoc scoring. The findings showed that non-conventionalized IRs
processing requires higher cognitive efforts on a global level as compared to their non-directive
counterparts. In fact, no difference was found with their ironic counterparts in terms of
reading times of the whole sentence, while they both differed from non-directives. Previous
studies on negative state remarks had not found evidence of processing effort in terms of
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reading and reaction times (Coulson & Lovett, 2010; van Ackeren et al., 2012; 2016). However,
this does not mean higher processing demands are to be excluded (Tromp et al., 2016;
Ruytenbeek, 2021). Analyses conducted on a local level suggest that non-conventionalized
IRs processing is mainly processed globally, as shown by the models from the single sentence
regions. In fact, only the models computed for the second and third sentence region
significantly differed from the baseline models without condition. A significant difference
between IRs and their non-directive counterparts emerged in the second sentence region,
suggesting a direct access to the indirect meaning. This would be in line with findings from
Coulson and Lovett (2010) as well as with the direct access view (Gibbs, 1994; 2002).
However, the wrap-up effect observed on the last sentence region and the longer reading times
as compared to non-directive counterparts would be in line with views of non-conventionalized
IRs as conversational implicatures based on metarepresentation (Holtgraves, 1994; Trott &
Bergen, 2018). With regard to ToM abilities, no effect of condition emerged from the models
computed with ToM as a predictor. Moreover, pairwise comparisons adjusted to the ToM
tests’ mean scores both for the last sentence region and for the whole sentence did not confirm
the difference between non-conventionalized IRs and their non-directive counterparts. This
suggests that ToM abilities influence IRs processing to the point that no significant difference
in terms of reading times could be found between conditions, when ToM tests’ scores are
added to the models. This would be in line with the fMRI studies mentioned earlier, by van
Ackeren and colleagues, which found increased blood flow to ToM-associated brain regions
when IRs were presented (van Ackeren et al., 2012; 2016), as well as with the Knowledge
Explicitness Hypothesis (Trott & Bergen, 2020), suggesting that ToM is recruited flexibly
and it significantly correlates with IRs comprehension only when the speaker’s mental states
are communicated explicitly.
The third study (Chapter 6) tested IRs comprehension in the Autism Spectrum and
typical development through an ad hoc act-out task, administered to autistic children of 9 to
12 years of age as well as to typically developing children of two age ranges, namely 9 to 12
and 5 to 6 years of age. The relationship between IRs understanding and both linguistic and
ToM abilities was addressed through standardized tests for morphosyntactic abilities and
false belief recognition. The children were tested in a known and friendly environment, and
requests were presented in three different conditions (one direct and two indirect ones), among
filler polar questions and other observations, as part of a game where the researcher had to
reproduce a drawing. The findings suggest that autistic children succeed in understanding
non-conventionalized IRs, and that non-conventionalized IRs comprehension is possible for
typically developing children already at the age of 5. This is in line with both the recent
literature on IRs comprehension in the Autism Spectrum (Kissine et al., 2015; Deliens et al.,
2018) and with studies on the development of IRs in the typically developing population
(Bucciarelli et al., 2003; Carrell, 1981). However, only typically developing children of 9 to 12
years of age seem to rely on ToM abilities to understand highly indirect requests, as suggested
by the interaction between their scores in the ToM tests and their performance in
understanding the highly indirect requests in the ad hoc task. A fine-grained observation of
the data from the autistic and the younger neurotypical group suggests that children whose
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ToM abilities are not fully acquired, due to their diagnosis or developmental stage, might rely
on different, possibly lexically-based, strategies for IRs understanding. This would be in line
with suggestions that individual features including age, clinical, and social status can influence
the way pragmatic phenomena, such as figurative language, are comprehended (Gibbs &
Colston, 2012; Matthews et al., 2018). This has been already shown for the development of
metaphor comprehension (Carriedo et al., 2016; Di Paola et al., 2020), and could as well be
true for IRs.
The main aim of the present thesis was to provide new insights on IRs comprehension in
respect of theories of speech acts understanding and, possibly, on pragmatic mechanisms in
general, investigating to what extent ToM abilities influence understanding of
conventionalized and non-conventionalized IRs both in the neurotypical adult population and
in (a)typical development.
Regarding this aim, there are three aspects that are worth considering, in conclusion,
from the present thesis. First, a main result emerges from studies in Chapter 4 and 5 with
regard to theories of indirect speech acts comprehension.
Second, an important finding unfolds from said chapters, on the distinction between
conventionalized and non-conventionalized IRs in terms of processing differences.
Third, some considerations can be made on alternative processing strategies in atypical
populations (more specifically, the autistic population), as well as on the contribution of
clinical research to pragmatics, drawing on Chapter 2 and 6.
With regard to the first aspect, the studies in Chapter 4 and 5 seem to support the
direct access view of indirect speech acts comprehension (Gibbs, 1994). The indirect meaning
of both conventionalized and non-conventionalized IRs seem to be accessed before the whole
utterance is presented, though this seem to occur earlier in the utterance presentation for
conventionalized (Chapter 4) than for non-conventionalized (Chapter 5) IRs. This finding
speaks against any serial-processing model of IR comprehension. However, the original and
most commonly cited version of the direct access view would predict that, provided a
sufficiently supportive context, no difference should be found between IRs and non-directive
counterparts in terms of reading times. In the study presented in Chapter 5, as mentioned,
non-conventionalized IRs were read significantly slower than non-directive counterparts
(while no difference was found with ironic counterparts). A more recent direct access view
allows for this occurrence, as it does not imply that the indirect meaning, though accessed
directly, never take longer than their direct/literal counterpart (Gibbs, 2002). This make this
view compatible with both early effects and higher processing efforts at the end of the
utterance as well as on the global level. Reasons for these could be related to specific
difficulties in the integration of the indirect meaning with the context of the utterance. In the
experiment presented in Chapter 5, in fact, information about the speaker’s and hearer’s
knowledge was communicated implicitly and could therefore give rise to additional difficulties
in the process of meaning integration with context.
As per the second aspect, the theoretical distinction between conventionalized and nonconventionalized IRs seems to reflect in different processing patterns. In fact, conventionalized
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IRs, tested in Chapter 4, did not differ from their non-directive counterparts in terms of
global reading times, while non-conventionalized IRs, tested in Chapter 5, did (instead, no
difference was found between them and their ironic counterparts). Moreover, while
conventionalized IRs are primarily processed locally, as emerges from the longer reading times
on the first sentence region, where the Can you…? is presented, non-conventionalized IRs
seem to be substantially processed on a global level, as longer reading times on the last
sentence region suggest. These results are in line with observations by Holtgraves (1994), who
found differences in reading times for non-conventionalized IRs only. Moreover, findings from
Holtgraves (1994) suggest that contextual elements such as the speaker’s status are only
relevant for non-conventionalized IRs. In fact, no difference could be found in said studies
between conditions where the speaker was equal vs. higher in status to the hearer in the case
of conventionalized IRs (while it emerged for non-conventionalized IRs). The fact that
conventionalized IRs are processed in the same way (and just as fast) regardless of additional
contextual elements speaks against the short-circuited implicature view and in favor of an
interpretive strategy that is based more on lexical cues, as our Chapter 4 suggests, too. In this
sense, data on ToM abilities from both studies add an interesting point to the discussion. In
fact, in the study on conventionalized IRs ToM only correlated with shorter reading times in
the first sentence region, suggesting ToM facilitates the retrieval of the indirect meaning but
only when the lexical trigger is presented. In the study on non-conventionalized IRs, instead,
adding ToM to the models made the effect of condition on reading times fade. Particularly,
non-conventionalized IRs where not more costly than their non-directive counterparts when
ToM was considered, suggesting individual differences in ToM are even more relevant than the
specific features of the linguistic stimuli for non-conventionalized IRs. This seems to suggest
that while conventionalized IRs belongs to the linguistic-pragmatics realm, nonconventionalized IRs might belong to social-pragmatics.
It must be added here that the pilot study in Chapter 5, though under-powered, seemed
to suggest, in line with some existing literature, that even non conventionalized IRs can be
processed with no higher efforts than their non-directive counterparts, especially on a global
level. However, it is important to remind that even in those cases where two linguistic stimuli
do not entail differences in processing times in a specific paradigm, they might give rise to other
processing differences anyway (Ruytenbeek 2021: 131). I will elaborate more on this when I
present the limitations of this work, hereafter.
With regard to the third aspect, data from the autistic population (and from typically
developing children), as presented in Chapter 6, confirms the observations made until now
on the linguistic vs. social-pragmatics divide only to some extent. In fact, although the
approach to different types of pragmatics proposed by Andrés-Roqueta and Katsos (2017; 2020)
seem to fit well with our data on neurotypical adults, it would predict difficulties in nonconventionalized IRs comprehension in autistic development, which we did not find. It is
difficult and possibly debatable to take the findings from the present thesis together, as the
results of a computer-based task measuring reading times of the adult population and those of
an act-out task measuring accuracy of developmental populations (either typical or atypical)
are not directly comparable. As elaborated in Chapter 6, these results could also be due to the
task being highly ecological and somewhat suggesting requests would be presented because of
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the contextual collaborative frame they were included into. However, ecological paradigms are
usually held in high regard precisely because they allow us to analyze comprehension
mechanisms in a way that is closer to how they take place in everyday life. As such, these data
could probably constitute an interesting contribution to the overarching question on the
existence of different types of pragmatics and on the potential classification of IRs under these
types. In fact, while conventionalized IRs seem to fit well under the linguistic-pragmatics
umbrella from Andrés-Roqueta and Katsos’ (2017) proposal, non-conventionalized IRs provide
mixed results from different populations, as mentioned earlier.
There are two possible approaches to explain this composite picture. One would be to
consider different proposals in terms of types of pragmatics that could fit the specific case of
IRs as a phenomenon better. For instance, three-pronged proposals such as Kissine’s (2012) or
O’Neill’s (2012) might be deemed more suitable to describe the nature of the pragmatic
phenomena in question. Kissine’s view, for instance, was specifically inspired by data from the
autistic population but could serve as a comprehensive view of how pragmatic phenomena can
unfold following different interpretative strategies. Kissine (2016) affirmed that egocentric
relevance, based on egocentric considerations (and not requiring ToM at all), would be the
strategy that best fits the autistic population’s linguistic and ToM abilities. This strategy,
however, is limited to primary meanings and could only work for “(some) indirect speech acts”
(Kissine, 2016). I would argue that this would be the easiest and logic strategy for
conventionalized-IRs, but non-conventionalized IRs might be a case where allocentric relevance,
requiring only implicit first-order ToM, can be put in place. In fact, allocentric relevance is
defined as evaluating whether a certain content is compatible with the speaker's perspective,
but it does not need to derive complex inferences about the speaker’s communicative intentions
(as sophisticated interpretation, requiring second-order ToM, would). Looking at the data from
Chapter 5 and 6 of this thesis, it could be hypothesized that irony would require sophisticated
interpretation while non-conventionalized IRs would not, therefore falling in the allocentric
relevance domain. In fact, results from these studies highlight that non-conventionalized IRs
cannot be considered a purely linguistic-pragmatics phenomenon as framed by Andrés-Roqueta
and Katsos (2017), as they seem to entail additional processing costs as compared to their nondirective counterparts. However, they might not be correctly framed as a social-pragmatics
phenomenon, since they seem to allow for different interpretive strategies, as Chapter 6 suggests.
This view might seem untenable since non-conventionalized IRs do not seem to be difficult to
understand for autistic people and, traditionally, literature on the Autism Spectrum would
expect a phenomenon requiring allocentric considerations to be impaired in this population.
However, autism is a spectrum and has been subjected to significant changes of the diagnostic
criteria in the last few decades. Our view of the pragmatic competence of the autistic population
might be affected by possibly huge differences in the observed samples, recruited according to
the diagnostic criteria in place at the time of each study. In fact, studies that have been
published before the fifth edition of the DSM broadened the diagnostic criteria in 201332 tend
These changes to the diagnostic criteria, leading to diagnoses autistic people who are increasingly distant from
prototypes of the historical classical autism have sparked debates on the potential benefits in terms of clinical
practice and advancement of knowledge (Hobson & Petty, 2021; Mottron & Bzdok, 2021).
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to find an impairment in IRs comprehension in autism (Paul & Cohen, 1985; Ozonoff & Miller,
1996). Studies published after 2013, instead, find no difficulties in IRs comprehension in autistic
populations (Kissine et al., 2015; Deliens et al., 2018). Moreover, negative state remarks do not
follow the most common convention of form, which would make them a linguistic-pragmatics
phenomenon, but they still follow a clear convention of means, as defined in section 3.3. This
could also fit O’Neill’s (2012) view of indirect speech acts as pertaining to social-pragmatics,
not in Andrés-Roqueta and Katsos (2017) terms, but as the author defines it, i.e., as mainly
based on social rules and politeness, which do rely on allocentric considerations to some extent,
but do not require comprehension of mental perspectives and expectations differing from speaker
to speaker (as mindful-pragmatics does).
The second possible approach would be to analyze more thoroughly the difference
between pragmatic phenomena and pragmatic tasks. In fact, Andrés-Roqueta and Katsos’
(2017) proposal categorizes pragmatic tasks, rather than phenomena, on the basis of their
specific features and of the experimental paradigm they are inscribed into. The role of the
experimental paradigm is crucial, as the distinction the authors propose is task-specific rather
than phenomenon-specific. This means that a specific paradigm or situation could ease, due to
its particularly ecological features, the comprehension of a social-pragmatic phenomenon so
much that it becomes a linguistic-pragmatic task in terms of interpretive strategies. In this case,
the new rules set for that specific conversational interaction would make it possible to avoid
inferring the mental states of the speaker in each turn, as they are suggested by the situation.
This might have been the case for our data in Chapter 6.
As a result of this second approach, it could be possible to look at Andrés-Roqueta and
Katsos’ (2017) distinction as a categorization in terms of interpretive strategies that are most
commonly followed for a certain phenomenon in most paradigms. In addition, we should then
consider, on a separate level, the role that individual differences might have in following these
(most common) interpretive strategies or, rather, alternative ones. In fact, individual differences
in linguistic and cognitive abilities (i.e., not just in ToM abilities) could explain how socialpragmatic tasks (following the definition by Andrés-Roqueta and Katsos) could be
comprehended through different strategies that rely more on contextual cues or general
conventions of use than on ToM abilities. This approach has recently been spreading in the
field starting from research in developmental pragmatics (Matthews et al., 2018), but it might
result in useful insights in research on neurotypical adults and atypical populations as well.
From a more general perspective, these considerations seem to point into the direction
of a complex view of pragmatics as supported by different linguistic abilities and cognitive
functions depending on specific features of the phenomena as well as on the population and on
individual differences, as emerges from recent research in Experimental Pragmatics (Bosco et
al., 2018; Domaneschi & Bambini, 2020). Under this view, that seem to fit well with the main
results from the present thesis, ToM should not be considered as overlapping or even including
pragmatics as a submodule, as recent relevance-theoretical accounts would describe it (Wilson,
2005). Furthermore, when considering individual differences in a variety of other cognitive
functions, ToM might also emerge as only one, and possibly not the most important, among
other factors that are relevant for pragmatic communication. On the one hand, the results from
this thesis seem to suggest that individual differences in ToM abilities can facilitate pragmatic
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understanding even for those tasks where it would not be deemed necessary. On the other hand,
they also leave room to speculate that individual differences in other linguistic abilities and
cognitive functions (that were not adequately measured in these studies) might allow for
alternative interpretive strategies for social-pragmatic tasks (either in the definition by AndrésRoqueta and Katsos or that by O’Neills) as well.
This is, in fact, the most considerable limitation of the present study. Due to the original
project being centered on the autistic population and to the prominent role of the linguisticvs. social-pragmatics distinction in the project, the whole thesis focused on ToM abilities only.
Further research on IRs comprehension following an approach that is more sensitive to
individual differences should consider collecting data through a larger battery of tests for
cognitive abilities as well as on a wider range of socio-demographic variables.
Another important limitation of the study is that, due to the pandemic, it was impossible
to collect data from neurotypical adults through any methodology other than reading and
reaction times. The paradigm used for studies presented in Chapter 4 and 5, i.e., self-paced
region-by-region reading with non-cumulative display, was the best possible compromise. In
fact, it provided finer-grained data than classical reading times paradigms on the whole
sentence, as testified by previous research by Ferreira and colleagues, suggesting its results
would be comparable to eye-tracking paradigms, at least when the self-paced presentation is
word-by-word (Ferreira and Clifton, 1986; Ferreira and Henderson, 1990, 1991). However, not
much research has been conducted through similar paradigms, and it could be argued that
reading times for the first sentence region might be longer due to the configuration of the
paradigm. Namely, the participants might not be familiar with the experience of reading an
utterance word by word and this could result in longer reading times on the first sentence region
that are not due to higher processing efforts but to the switch from the paragraph-long
presentation of the second part of the context to the one-word presentation of the target
utterance. Another observation that was proposed at academic venues where these works were
presented is that longer reading times on the first sentence region might reflect only pragmatic
considerations based on the second part of context presented right before it. These possibilities
are difficult to rule out on the basis of the present data. In fact, we expected longer reading
times in the first sentence region in both the experiments from Chapters 4 and 5 for different
reasons. In Chapter 4, they were expected due to the Can you acting as a trigger word for the
indirect and ironic interpretation of the target utterances; in Chapter 5, they were expected due
to the presence of a demonstrative that would require anaphora resolution. However, since two
different comprehension patterns emerge from the two experiments, namely an effect of
condition and statistically significant differences between conditions emerged in the experiment
reported in Chapter 4, while these did not emerge in the experiment reported in Chapter 5,
there are fair reasons to believe these issues might not have severely affected our data.
It could also be argued that reading times experiment are not enough to establish
whether specific linguistic stimuli entail higher cognitive efforts. In fact, in the words of Gibbs
and Colston, “cognitive effort” is an opaque expression in experimental linguistics, sometimes
referring to “extra time” and sometimes referring to “more brain activity” (Gibbs & Colston,
2012). With regard to indirect speech act literature in particular, response times are usually
taken as a reliable indication of cognitive efforts linked to processing, and longer response times
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are often interpreted as evidence of higher processing costs. However, even the absence of
differences in processing times could be hiding other processing differences that are not visible
with behavioral methods. Some recent studies making use of EEG techniques, in fact, seem to
confirm that shorter response times can indeed coexist with higher processing efforts (Hoeks et
al., 2013). As Ruytenbeek (2021) also points out, collecting psychophysiological measures (e.g.,
eye movements, heart rate, electrodermal activity) and making use of neuroimaging techniques
would be helpful, if not necessary, to address this issue.
In conclusion, the present thesis offers new yet inconclusive insights on interpretive
strategies and comprehension patterns of conventionalized and non-conventionalized IRs in
neurotypical adults and in the Autism Spectrum. Moreover, it suggests that IRs as a
phenomenon might fall into different types of pragmatics, depending on their level of
conventionalization and, additionally, that they might be interpreted through different
strategies depending on individual differences in ToM abilities. Further research conducted
through neuroimaging techniques will be needed to shed more light on the open questions
that are sketched in these conclusions.
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Appendix A (Planned experiment on typical development)

Table of contents:

- A.1. Rationale and methods: a detailed description of the methodology that was planned and
put in place for a pilot study in a kindergarten that was interrupted and discarded due
to the pandemic.
- A.2. Materials: a display of the ad hoc task that was built for this study.
- A.3. Preliminary Results: a display of the ad hoc task that was built for this study.

A.1. Rationale and methods

The few experimental works on the development of IRs suggest an understanding of IRs as
early as 2;6 years of age (Reeder, 1980; Shatz, 1978), and a developmental pattern of different
IRs forms between the age of 3 and 7 (Bara & Bucciarelli, 1998; Bernicot & Legros, 1987;
Bucciarelli et al., 2003; Carrell, 1981). Interestingly, Kissine et al. (2015) showed that children
between 2;7 and 3;6 years of age exhibit difficulties with IRs. According to the authors,
understanding IRs might require theory of mind (ToM), and children’s behaviour might be
bound to a lack in this ability. However, Kissine et al. (2015) did not collect any ToM measures.
More generally, despite an increasing interest in IRs and cognitive functions, no study to date
on the development of IRs comprehension measured ToM, nor any other cognitive function that
might play a role. Moreover, Kissine et al (2015) only tested highly IRs. Therefore, the
conflicting results available in the literature might suggest that the level of conventionalization
impacts IRs comprehension. Overall, then, the experimental literature on the development of
IRs is still limited and mixed evidence has been provided. In particular, no study has directly
addressed the issue of the different levels of conventionalization in IRs and the relationship with
cognitive functions.
The aim of this study is threefold: to investigate (i) whether children’s comprehension
of IRs varies depending on the level of conventionalization, (ii) what the developmental path
for the comprehension of different kind of IRs is like, and (iii) whether cognitive functions –
especially ToM abilities - play a role in IRs comprehension.

Methods
Participants. Sixty typically developing Italian children will be recruited in a kindergarten and
divided in 3 groups: 3-year-olds, 4-year-olds, and 5-year-olds.

Design. The experiment will have a 2x3 latin square within-subjects design, with 2 independent
variables: Age Group and conventionalization of IRs. IRs will be presented in 3 experimental
conditions: conventionalized, non-conventionalized, and highly IRs. A control condition
consisting in an assertion with no directive interpretation will also be added, to ensure that
compliance with requests is not due to a bias-to-action that younger children might present.

146

Task. Children will be shown 30 boards, one at a time, with six cards on each of them. The

cards will either show animals, plants, or food (see Figure1). Children will be asked to help
the experimenter removing some of the cards from each board and divide the removed cards
into three groups, depending on their nature.
Children will be asked to remove the cards following the experimenter’s instructions.
The experimenter’s instructions will present the manipulated variable (e.g., conventionalized
IRs: Can you remove the cats?; non-conventionalized IRs: Is it possible to remove the cats?;
highly IRs: There are too many cats here; control assertion: There are no dogs here). The target
items (n=12) will show two identical cards. Removing the cards mentioned by the experimenter
will be considered a directive interpretation, while replying verbally will be considered a nondirective interpretation, following previous studies on adults (Deliens et al., 2018; Ruytenbeek
et al., 2017).
Accuracy will be coded in terms of compliance to the directive interpretation. Any
completed action will be scored 1 and any attempted action or verbal answer will be scored 0.
To prevent the creation of alternative strategies based on clearly identifiable patterns, there
will also be cases where the requested cards are not on the board (n=8), filler questions about
the presence of certain cards (n=4), and cases where the experimenter asks the child to give
her one card and collaborates in the division of the cards (n=6).
After each trial, children will be instructed to put the removed cards into three empty
boards: the animals into the fence, the plants on the grass, and the food on the table (see
Figure2). This division was created for two reasons. First, to give the children a clear objective
of the game and make them feel involved in a sufficiently collaborative task. Second, to collect
a measure of attention: children systematically failing at putting the cards onto the correct
board will be excluded from the analysis.

Procedure and other measures: the experiment will take place in the school’s library after a

familiarization trial; it will be audio-recorded and will always be performed by the same
experimenter. After the task, a battery of linguistic and neuropsychological tests will be
administered. The battery will include: the TVL for language skills (Cianchetti & Sannio
Fancello, 1997); the Diverse Desire, Diverse Belief, Knowledge Access, and Contents False Belief
tasks from the ToM scale by Wellman and Liu (2004), and two False Belief tasks from Hutchins
and Prelock’s (2014) battery for ToM; and two measures of executive functions, inhibition
(Ponitz et al., 2008) and working memory (Hughes & Ensor, 2010).

Approach for statistical analysis. Children reacting to the assertion control condition items

(by performing an action) will be excluded from the analyses, as this would indicate either a
bias-to-action or poor understanding of the task. Generalized linear mixed-models or logistic
regression models will be used for two types of analyses: (i) accuracy on the IRs task; and (ii)
analysis of predictors. As for (i), Condition (i.e., levels of conventionalization), Age Group, and
their interaction will be included in the model. As for (ii), children’s scores in the linguistic and
neurocognitive tests will be used as predictors of their accuracy in the IRs task.
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A.2. Materials

Example from the ad hoc task

Example of an item in the three conditions:
conventionalized-IR: Can you remove the cats?
non-conventionalized IR: Is it possible to remove the cats?
highly IRs: There are too many cats here

A.3. Preliminary Results

Results from 8 participants (4 years of age). CIR: Conventionalized IR;
NCIR: Non-Conventionalized IR; HIR: Highly IR
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Appendix B (Supplementary materials for Chapter 4)

Table of contents:

- B.1. Assessment materials: a detailed description of the ToM test used in this study.
- B.2. Task materials: items from the ad hoc task that was built for this study.
- B.3. Additional data: data from the norming study.

B.1. Assessment materials

Subset of stories from Happé’s (1994) Strange Stories Test, selected and translated by Prior,
Marchi, and Sartori (2003) for the Advanced Test of ToM in their Social Cognition Battery
1. Katia ed Emma sono due bambine che stanno giocando a casa. Emma prende una
banana dal cestino della frutta e l’avvicina all’orecchio.
Dice a Katia: “Guarda! Questa banana è un telefono!”
Question: Perché Emma ha detto questo?
2. Giuseppe vuole comprare un gattino, così va a trovare la signora Rossi, che possiede
molti gattini che non può tenere. In realtà, la signora ama i gattini e non vuole che
nessuno faccia loro del male, nonostante non possa tenerli tutti lei. Giuseppe non è sicuro
di volere uno dei gattini della signora Rossi.
Ma la signora Rossi dice: “Se nessuno compra i gattini sarò costretta ad affogarli!”
Question: Perché la signora ha detto questo a Giuseppe?
3. Gianni va a casa di Chiara per la prima volta. Gianni arriva a casa di Chiara, lei gli apre
la porta e il suo cane corre a salutarlo. Il cane di Chiara è enorme: è più o meno grande
come Gianni! Quando Gianni lo vede, dice: “Chiara, non hai un cane, hai un elefante!”
Question: Perché Gianni ha detto questo?
4. Un giorno, mentre sta giocando a casa, Anna accidentalmente rovescia e rompe il vaso
di cristallo preferito di sua madre. Anna sa che la madre si arrabbierà molto! Così,
quando la madre di Anna torna a casa, vede il vaso rotto e chiede ad Anna cosa sia
successo, Anna dice: “Il cane lo ha rovesciato, non è stata colpa mia!”
Question: Perché Anna ha detto questo?
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5. Giovanni odia andare dal dentista, poiché ogni volta che ci va gli fa molto male. Ma
Giovanni sa che quando ha mal di denti, sua madre lo porta dal dentista. Adesso
Giovanni ha un forte mal di denti, ma quando sua madre nota che lui sta male e gli
chiede: “Hai mal di denti, Giovanni?”, Giovanni risponde: “No, mamma!”
Question: Perché Giovanni ha detto questo?
6. Elena ha aspettato tutto l’anno Natale per chiedere ai suoi genitori un coniglietto. Arriva
il giorno di Natale ed Elena corre ad aprire il suo regalo. È sicura che contenga un piccolo
coniglietto nella gabbia, ma quando lo apre, con tutta la famiglia intorno, scopre che il
suo regalo è una noiosa enciclopedia, che Elena non desiderava affatto! Poi, quando i
suoi genitori le chiedono se le sia piaciuto il regalo, lei dice: “È bellissimo, grazie. È
proprio quello che volevo!”
Question: Perché Elena ha detto questo?
7. Un giorno zia Lucia viene a visitare Pietro. Di solito a Pietro piace molto sua zia, ma
quel giorno indossa un nuovo cappello che a Pietro non piace. Pietro pensa che sua zia
sembri ridicola con quel cappello, e che starebbe molto meglio con quello vecchio. Ma
quando zia Lucia chiede a Pietro: “Ti piace il mio nuovo cappello?” Pietro risponde:
“Oh, è molto bello!”
Question: Perché Pietro ha detto questo?
8. A notte tarda la vecchia signora Bianchi sta tornando a casa. A lei non piace camminare
verso casa da sola nel buio perché è sempre preoccupata che qualcuno l’aggredisca e la
derubi. Improvvisamente da un’ombra sbuca un uomo. Vuole chiedere alla signora che
ora è, così cammina verso di lei. Quando la signora vede l’uomo, inizia a tremare e dice:
“Prenda la mia borsa, ma non mi faccia del male!”
Question: Perché la signora Bianchi ha detto questo?
9. Un ladro che ha appena effettuato un furto in un negozio sta fuggendo. Mentre corre
verso casa, un poliziotto lo vede far cadere il suo guanto. Non sa che l’uomo è un ladro,
vuole solo dirgli che ha perso un guanto. Ma quando il poliziotto grida verso il ladro:
“Ehi, tu, fermati!”, il ladro si gira, vede il poliziotto e si arrende. Alza le mani e
ammette di essere entrato per rubare nel negozio.
Question: Perché il ladro ha reagito così?
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10. Daniele e Luca un giorno vedono la signora Verdi che esce dal parrucchiere. Fa un po’
ridere, perché il parrucchiere le ha tagliato i capelli troppo corti.
Daniele dice a Luca: “Deve aver combattuto con una falciatrice!”
Question: Perché Daniele ha detto questo?
11. Simone è un grande bugiardo e Massimo, il fratello di Simone, sa che Simone non dice
mai la verità! Proprio ieri, Simone ha rubato la racchetta da ping-pong di Massimo, e
Massimo sa che Simone l’ha nascosta da qualche parte, nonostante non riesca a trovarla.
È molto arrabbiato. Così dice a Simone: “Dov’è la mia racchetta? Dov’è, nell’armadio o
sotto il letto?”. Simone risponde che è sotto il letto.
Question: Dove cercherà la sua racchetta, Massimo?
12. La madre di Anna ha trascorso molto tempo a cucinare il piatto preferito di Anna: pesce
e patatine. Ma quando lo porta ad Anna, lei sta guardando la TV, non bada a lei e
nemmeno la ringrazia. La madre è molto arrabbiata e dice: “Bene, questo è un bel
comportamento, non trovi? Questa è per me pura maleducazione!”
Question: Perché la madre di Anna ha detto questo?
13. Marco e Filippo si stanno divertendo: hanno rovesciato il tavolo per terra e ci si sono
seduti sopra. Quando la loro madre ritorna, ride e dice: "Cosa state facendo?". Filippo
risponde: “Questo tavolo è una nave pirata, ed è meglio che entri prima di affogare,
perché lì sei nel mare!”
Question: Perché Filippo ha detto questo?
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B.2. Task materials

Experimental items from the ad hoc task in the three conditions
Condition

Context
Part 1

ND

ITEM 1

IR

Giovanni
ha
organizzato una festa a
casa sua. Francesco e
Alessio discutono di
cosa portare.

SAR

ND

ITEM 2

IR

.
Marco sta organizzando
una vacanza con i suoi
amici. I ragazzi devono
decidere chi prenderà
l’automobile.

SAR

ND

ITEM 3

IR

.
Giulia e Filippo stanno
partendo per le vacanze.
I bagagli da portare in
auto sono moltissimi.

SAR

ND

ITEM 4

IR

SAR

.
Chiara e sua mamma
stanno acquistando un
cellulare nuovo.

Part 2
La scelta è difficile, perché il
bagagliaio
della
moto
di
Francesco è quasi pieno. Allora
Alessio domanda a Francesco:
La scelta è difficile perché
Giovanni pensa sempre nei
dettagli a tutto il menu. Allora
Alessio chiede a Francesco:
La scelta è difficile, perché
Giovanni è astemio e per questo
spesso viene preso in giro dai suoi
amici. Scherzosamente, Alessio
dice a Francesco:

Target Sentence

Puoi portare del vino?

L’auto di Marco è da diversi
giorni dal carrozziere e non si sa
ancora se funzioni o meno.
Federico domanda a Marco:
Non è una decisione facile.
Federico chiede a Marco:
La settimana precedente, a
Marco hanno rubato l’auto.
Federico, ridacchiando, dice a
Marco:

Puoi prendere la macchina?

Filippo, però, ha da poco subito
un’operazione
al
braccio.
Giulia domanda a Filippo:
Giulia ha entrambe le mani
impegnate, mentre Filippo ha
solo uno zaino.
Giulia chiede a Filippo:
Filippo ha entrambe le mani
impegnate e sulle spalle uno zaino
davvero pesante.
Giulia, per scherzare, dice a
Filippo:

Puoi portare la valigia?

La carta di credito di Chiara da
qualche giorno sembra non
funzionare.
La madre domanda a Chiara:
Entrambe si accorgono di essere
rimaste senza contanti.
La madre chiede a Chiara:
La carta di credito di Chiara però
è stata bloccata di recente per i
troppi acquisti.
Per prenderla in giro, la madre
dice a Chiara:

Puoi usare la carta?
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Tommaso ha un piede molto
gonfio e dolorante. Preoccupata,
Federica domanda a Tommaso:
Federica si accorge che Tommaso
sta uscendo di casa in ciabatte.
Scocciata, Federica dice a
Tommaso:
Da diverse ore, Tommaso sta
pensando a qualcosa di insolito
ed esclusivo da indossare che
nessun altro potrebbe avere.
Ridacchiando, Federica dice a
Tommaso:

Puoi mettere le scarpe?

Maria sta per laurearsi.

Purtroppo, la sua stampante
sembra fuori uso da diversi
giorni. Preoccupato, suo padre le
domanda:
I suoi genitori vorrebbero
entrambi una copia della sua tesi.
Suo padre le chiede:
La sua tesi non è ancora
terminata e questo le provoca
grande
ansia.
Per sdrammatizzare, ridendo, suo
padre le dice:

Puoi stampare la tesi?

Edoardo e Letizia sono
in viaggio di nozze.

Non ricordano l’indirizzo del loro
albergo ed entrambi hanno i
cellulari
quasi
scarichi.
Preoccupato, Edoardo domanda
a Letizia:
Uno dei voli che devono prendere
è stato cancellato.
Allora Edoardo chiede a Letizia:
Letizia continua a telefonare
all’agenzia di viaggi a ogni
minimo inconveniente. Un forte
temporale li costringe a chiudersi
in casa per due giorni.
Ridacchiando, Edoardo dice a
Letizia:

Puoi chiamare l'agenzia?

A causa di un incidente da una
settimana ha una mano
ingessata.
Preoccupata,
Alessandra domanda a Sofia:
La sua compagna Alessandra
oggi non potrà frequentare.
Allora, Alessandra chiede a
Sofia:
Un giorno, prima di una
lezione, in aula entra un vigile
del fuoco per mostrare agli
studenti le uscite di sicurezza.
Ridendo, Alessandra dice a
Sofia:

Puoi prendere appunti?

ND

IR
ITEM 5

Federica e Tommaso si
stanno preparando per
una serata elegante.

SAR

ND

ITEM 6

IR

SAR

ND

ITEM 7

IR

SAR

ND

ITEM 8

IR

SAR

All’università, Sofia
prende
sempre
appunti con una
precisione maniacale.
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ND

ITEM 9

IR

Daniele sta aiutando
Enrico a traslocare
nella casa nuova.

SAR

ND

ITEM 10

IR

Elena e Dario sono
conviventi
e
da
sempre
dividono
equamente le spese.

SAR

ND

ITEM 11

IR

SAR

Cecilia ha appena
comprato una nuova
macchina fotografica.

Enrico è claustrofobico e
sopporta con difficoltà gli
spazi piccoli e chiusi.
Daniele domanda a Enrico:
Enrico deve trasportare un
mobile pesante e le scale sono
fuori uso.
Daniele chiede a Enrico:
Enrico passa tutta la giornata
a fare su e giù per le scale e
non si accorge che nel palazzo
c’è un ascensore.
Alla fine della giornata,
ridendo, Daniele dice a Enrico:

Puoi prendere l'ascensore?

Verso la fine del mese Elena
confessa di avere pochi soldi
sul conto.
Dario domanda a Elena:
Verso la fine del mese devono
versare l’affitto al padrone di
casa.
Dario chiede a Elena:
Un giorno Elena trova 5 euro
per terra.
Per scherzare, Dario dice a
Elena:

Puoi pagare l'affitto?

Insieme a Riccardo, va a fare
una passeggiata in montagna.
Una volta raggiunta la meta,
la batteria della macchina
fotografica è quasi del tutto
scarica.
Riccardo domanda a Cecilia:
Insieme a Riccardo, va a fare
una passeggiata in montagna
in un luogo con un bellissimo
paesaggio.
Riccardo chiede a Cecilia:
Insieme a Riccardo, va a fare
una passeggiata in montagna.
Una volta raggiunta la meta,
Cecilia si accorge di aver perso
per strada la sua macchina
fotografica.
Per scherzare, Riccardo dice a
Cecilia:

Puoi fare delle foto?

154

ND

ITEM 12

IR

SAR

Tommaso regala a
Emma
una
costosissima lampada
da tavolo.

Emma vorrebbe sostituire la
lampadina ma la lampada ha un
ingranaggio davvero complesso.
Quindi, spera che Tommaso sia
in
grado
di
aiutarla.
Allora, Emma domanda a
Tommaso:
Quando la attacca alla corrente,
purtroppo la lampada non si
accende.
Allora,
Emma
chiede
a
Tommaso:
Emma, insoddisfatta, costringe
il povero Tommaso a sostituire
la lampadina per ben quattro
volte.
Alla fine, per sdrammatizzare,
Emma dice a Tommaso:

Puoi cambiare la
lampadina?
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B.3. Additional data

Results from the norming study (items in italic were selected for the study)
Item

Condition ND

Condition IR

01

4,7

5,52

02

4,52

5,21

03

4,84

5,36

04

4,14

4,46

05

4,4

4,43

06

4,78

4,66

07

4,36

3,61

08

4

5,91

09

4,24

5,96

10

3,62

5,23

11

4,14

5,52

12

4,34

5,57

13

4,36

5,5

14

5,66

4,09

15

5,64

4,02

16

3,3

5,04

17

3,8

2,71

18

2,78

6,61

19

3,38

6,38

20

4,14

6,2

21

5,4

3,18

22

5,64

3,27

23

5,56

2,68

24

6,04

2,75
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Appendix C (Supplementary materials for Chapter 5)

Table of contents:

- C.1. Assessment materials: a detailed description of the ToM test used in this study.
- C.2. Task materials: items from the ad hoc task that was built for this study.
- C.3. Additional data: data from the norming study.
C.1. Assessment materials

See B.1. Assessment Materials

C.2. Task materials

Experimental items from the ad hoc task in the three conditions
Condition

Context
Part 1

ND

ITEM 1

HIR

IRO

Marco
e
Giulia
stanno studiando in
casa di Marco.

Part 2
Sono
in
soggiorno.
Il
riscaldamento è al massimo,
ma Giulia continua a ripetere
che ha freddo.
Per il gusto di lamentarsi,
Giulia dice a Marco:
Sono
in
soggiorno.
Il
riscaldamento è spento, e,
nonostante
il
maglione,
Giulia sente davvero freddo.
Sperando in un suo aiuto,
Giulia dice a Marco:
Sono
in
soggiorno.
Il
condizionatore è rotto e, in
preda al caldo, Giulia si fa
aria sventolando gli appunti.
Allora, ridacchiando, Giulia
dice a Marco:

Target Sentence

Questo soggiorno è gelido.
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ND

ITEM 2

HIR

.
Eleonora e Matteo
vogliono fare una
pausa dallo studio.

IRO

ND

ITEM 3

HIR

IRO

Lucia
e
Andrea
stanno lavorando al
computer.

Entrano in un bar ed
Eleonora
ordina
una
spremuta da asporto. Ma,
una volta fuori, non appena
l’assaggia, Eleonora scopre
che la spremuta manca di
zucchero.
Delusa, Eleonora dice a
Matteo:
Vanno in cucina per fare uno
spuntino. Matteo prepara
una spremuta per Eleonora,
ma dimentica di zuccherarla.
Allora Eleonora, che desidera
lo zucchero, dice a Matteo:
Vanno in un bar ed Eleonora
ordina una spremuta. Sul
fondo della spremuta di
Eleonora
c’è
un’enorme
quantità di zucchero.
Ridacchiando, Eleonora dice
a Matteo:

Questa spremuta è amara.

Nonostante le finestre siano
chiuse, da fuori si sente una
musica a tutto volume. Lucia
non riesce a concentrarsi.
Allora, infastidita, Lucia dice
ad Andrea:
Andrea ha messo della musica
a tutto volume. Nonostante
abbia le cuffie, Lucia la sente
e non riesce a concentrarsi.
Sperando di risolvere la
situazione, Lucia dice ad
Andrea:
Andrea ha messo della
musica, ma il computer è
vecchio e il volume scarso.
Lucia non riesce nemmeno a
sentirla.
Allora, per prenderlo in giro,
Lucia dice ad Andrea:

Questa musica è fortissima.
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Simona e Daniela
devono andare a una
festa.

Simona ha preso la sua
macchina e imposta il
navigatore. Daniela nota che
il percorso è molto lungo.
Così, rassegnata, Daniela dice
a Simona:
Simona, che ama camminare,
propone di andare a piedi.
Daniela, invece, è pigra e
preferisce
andare
in
macchina.
Così, sperando di convincerla,
Daniela dice a Simona:
Simona ha preso la sua
macchina e imposta il
navigatore. Daniela nota che
si trovano a due minuti a
piedi.
Per ridere, Daniela dice a
Simona:

Questo posto è lontano.

Francesca e Mattia
hanno
organizzato
una festa a casa loro.

Mattia sta versando il vino
agli ospiti. Francesca non
ama molto il vino, ma trova
che questo sia buono.
Così, soddisfatta, Francesca
dice a Mattia:
Mattia sta versando il vino
agli ospiti. Francesca ha già
finito il suo bicchiere e ne
vorrebbe ancora.
Così, timidamente, Francesca
dice a Mattia:
Mattia sta versando il vino
agli ospiti. Francesca lo
assaggia, ma lo trova
disgustoso e fa una faccia
schifata.
Allora Francesca, beffarda,
dice a Mattia:

Questo vino è ottimo.

ND

ITEM 4

HIR

IRO

ND

ITEM 5

HIR

IRO

159

ND

ITEM 6

HIR

Maria ed Elena sono
in un negozio di
vestiti.

IRO

ND

ITEM 7

HIR

IRO

Veronica va a trovare
la sua amica Diana.

Maria ha scelto un vestito che
le piace, ma la taglia che ha
preso le sta stretta e non ci
sono taglie più grandi.
Così, delusa, Maria dice a
Elena:
Maria ha scelto un vestito che
le piace, ma la taglia che ha
preso le sta stretta e vorrebbe
provarne una più grande.
Cercando il suo aiuto, Maria
dice a Elena:
Elena insiste affinchè Maria
provi un vestito molto
particolare. Maria lo prova ed
è enorme.
Allora Maria per scherzare
dice a Elena:

Questo vestito è piccolo.

Diana ci tiene sempre al
giudizio delle sue amiche.
Dopo un po' di chiacchiere,
mostra a Veronica una
collana che ha comprato da
poco.
Veronica, che è sempre di
supporto, dice a Diana:
Diana regala sempre le sue
creazioni alle sue amiche.
Dopo un po' di chiacchiere,
mostra a Veronica una
collana che ha creato.
Allora Veronica, che la
desidera
molto,
dice
speranzosa a Diana:
Ridono spesso dei regali
peggiori che ricevono. Dopo
un po' di chiacchiere, Diana
mostra a Veronica una
collana orribile, che ha
ricevuto
in
regalo.
Veronica, con un'espressione
schifata, dice ridacchiando a
Diana:

Questa collana è stupenda.
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ND

ITEM 8

HIR

Luca
e
Giorgia
stanno cenando.

IRO

ND

ITEM 9

HIR

IRO

Carolina e Francesco
vivono insieme.

Luca adora il ristorante in cui
sono, ma a Giorgia sembra
che la minestra che ha
ordinato manchi di sale.
Così Giorgia, per lamentarsi,
dice a Luca:
Luca ha dimenticato di
mettere il sale nella minestra
e Giorgia odia le pietanze
senza
sale.
Allora, sperando di ottenere il
sale senza però offendere
l'amico,
Giorgia
dice
gentilmente a Luca:
Luca mette sempre troppo
sale in ciò che cucina. Ne ha
messo troppo anche nella
minestra di stasera e se ne
vergogna.
Allora Giorgia, con un sorriso
beffardo, dice a Luca:

Questa minestra è scipita.

Carolina ha preso i biglietti
per un evento di gran classe.
Non aveva molti soldi sul
conto, ma ci teneva tanto ad
andare.
Con aria colpevole, Carolina
dice a Francesco:
Francesco è indeciso se
prendere i biglietti per un
evento di gran classe o per un
concerto economico. Carolina
non ha soldi sul conto.
Sperando che scelga il
concerto, Carolina dice a
Francesco:
In via del tutto eccezionale,
Francesco ha preso i biglietti
per un evento. Carolina
scopre, però, che i biglietti
erano
gratuiti.
Per fare la spiritosa, Carolina
dice a Francesco:

Questo evento è costoso.
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ND

ITEM 10

HIR

Lucio e Tea hanno
fondato
un'associazione
insieme.

IRO

ND

ITEM 11

HIR

IRO

Raffaele e Giovanni
sono
a
pranzo
insieme.

Si dividono i compiti. Lucio
ha deciso di finire il suo
lavoro entro sera. Tea invece
è stanca e rimanda a domani.
Sconsolata, Tea dice a Lucio:
Si dividono i compiti. Lucio si
è assegnato i lavori più
leggeri, lasciando a Tea quelli
più faticosi. Tea vorrebbe
tanto
fare
cambio.
Allora, sperando di riuscire
nel suo intento, Tea dice
educatamente a Lucio:
Si dividono i compiti. Mentre
lavorano, Lucio racconta a
Tea
pettegolezzi
sugli
associati, per movimentare il
lavoro. Tea è divertita.
Così, scoppiando a ridere,
Tea dice a Lucio:

Questo lavoro è noioso.

Sono al ristorante. Raffaele
ha ordinato della pasta,
Giovanni
una
bistecca.
Giovanni però ha un'aria
insoddisfatta.
Intristito, Giovanni dice a
Raffaele:
Raffaele, ai fornelli, sta
cucinando
una
bistecca.
Quando sta per impiattare,
Giovanni nota che la bistecca
è
troppo
al
sangue.
Allora, sperando di averla più
cotta, Giovanni dice a
Raffaele:
Sono a casa di Raffaele.
Raffaele non è molto bravo a
cucinare e ha bruciato la
bistecca.
Per prenderlo un po' in giro,
Giovanni dice a Raffaele:

Questa bistecca è cruda.
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ND

HIR
ITEM 12

IRO

Roberta e Daniele
vogliono prendere un
caffè.

Prima di portare la sua
tazzina a Roberta, Daniele
butta il caffè e la lava di
nuovo.
Roberta
guarda
Daniele
con
aria
interrogativa.
Per spiegare il suo gesto,
Daniele dice a Roberta:
Roberta ha preso due tazzine
e le riempie di caffè. Quando
le porta in tavola, però,
Daniele si accorge che la sua
tazzina ha una macchia di
rossetto.
Con gentilezza, Daniele dice a
Roberta:
Roberta è ossessionata dalla
pulizia, e Daniele la prende
spesso in giro. Prima di
riempire le tazzine di caffè,
Roberta
le
lava
ripetutamente per diversi
minuti. Quando le porta in
tavola, Daniele è divertito.
Ridacchiando, Daniele dice a
Roberta:

Questa tazzina è sporca.
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C.3. Additional data

Results from the norming study (items in italic were selected for the study)
Item

Condition

N of no

N of yes

% Accuracy

X-squared

df

p-value

01

ND

58

8

87.879

37.879

1

>.0001

01

HIR

5

66

92.958

52.408

1

>.0001

01

IRO

0

74

100

-

-

-

02

ND

55

19

74.324

17.514

1

>.0001

02

HIR

3

63

95.455

54.545

1

>.0001

02

IRO

22

49

69.014

10.268

1

.001

03

ND

66

5

92.958

52.408

1

>.0001

03

IR

3

71

95.946

62.486

1

>.0001

03

IRO

4

52

93.939

50.97

1

>.0001

04

ND

73

1

98.649

70.054

1

>.0001

04

HIR

22

44

66.667

7.3333

1

.006

04

IRO

14

57

80.282

26.042

1

>.0001

05

ND

51

15

77.273

19.636

1

>.0001

05

HIR

12

59

83.099

31.113

1

>.0001

05

IRO

6

68

91.892

51.946

1

>.0001

06

ND

52

19

73.239

15.338

1

>.0001

06

HIR

6

68

91.892

51.946

1

>.0001

06

IRO

40

26

60.606

2.9697

1

.08

07

ND

47

19

71.212

11.879

1

>.0001

07

HIR

5

66

92.958

52.408

1

>.0001

07

IRO

1

73

98.649

70.054

1

>.0001

08

ND

66

8

89.189

45.459

1

>.0001

08

HIR

4

62

93.939

50.97

1

>.0001

08

IRO

1

70

98.592

67.056

1

>.0001

09

ND

67

4

94.366

55.901

1

>.0001

09

IR

19

55

74.324

17.514

1

>.0001

09

IRO

18

48

72.727

13.636

1

.0002

10

ND

68

6

91.892

51.946

1

>.0001

10

HIR

9

57

86.364

34.909

1

>.0001

10

IRO

0

71

100

-

-

-

11

ND

53

13

80.303

24.242

1

>.0001

11

HIR

6

65

91.549

49.028

1

>.0001

11

IRO

6

68

91.892

51.946

1

>.0001

12

ND

71

0

100

-

-

-

12

HIR

14

60

81.081

28.595

1

>.0001

12

IRO

0

66

100

-

-

-

13

ND

58

8

87.879

37.879

1

>.0001

13

HIR

9

62

87.324

39.563

1

>.0001

13

IRO

1

73

98.649

70.054

1

>.0001
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14

ND

52

22

70.27

12.162

1

.0004

14

HIR

3

63

95.455

54.545

1

>.0001

14

IRO

2

69

97.183

63.225

1

>.0001

15

ND

46

25

64.789

6.2113

1

.01

15

HIR

5

69

93.243

55.351

1

>.0001

15

IRO

0

66

100

-

-

-

16

ND

61

5

92.424

47.515

1

>.0001

16

HIR

0

71

100

-

-

-

16

IRO

1

73

98.649

70.054

1

>.0001

17

ND

67

7

90.541

48.649

1

>.0001

17

HIR

13

53

80.303

24.242

1

>.0001

17

IRO

2

69

97.183

63.225

1

>.0001

18

ND

53

18

74.648

17.254

1

>.0001

18

HIR

2

72

97.297

66.216

1

>.0001

18

IRO

12

54

81.818

26.727

1

>.0001

19

ND

65

9

87.838

42.378

1

>.0001

19

HIR

8

58

87.879

37.879

1

>.0001

19

IRO

8

63

88.732

42.606

1

>.0001

20

ND

59

7

89.394

40.97

1

>.0001

20

HIR

15

56

78.873

23.676

1

>.0001

20

IRO

9

65

87.838

42.378

1

>.0001
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Appendix D (Supplementary materials for Chapter 6)

Table of contents:

- D.1. Assessment materials: a detailed description of the tests used to assess linguistic and
ToM abilities.
- D.2. Task materials: a display of the ad hoc task that was built for this study, including the
drawing and the experimental items.
- D.3. Literature review: studies on IRs comprehension in typically developing children, in the
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D.1. Assessment materials

D.1.1. BVL task

Examples from the BVL task (first and last image)
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Scoring sheet for the 40 items of the BVL
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D.1.2. First-order ToM task
Images and text from the first-order ToM task

Questo è Antonio. Antonio sta leggendo un libro.

Quando ha finito, Antonio mette il libro sul tavolo.

Guarda, arriva Sonia e sposta il libro dal tavolo a un cassetto.

Poi Sonia se ne va.
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Guarda, Antonio torna per leggere un altro po’.
Accuracy questions:
1. Dove ha messo il libro Antonio?
2. Dov’è ora il libro?
3. Dove cercherà il libro Antonio, per prima cosa?
Control question:
1. Perché?
Image card shown in case the child does not answer in the first place:

169

D.1.2. Second-order ToM task
Images and text from the second-order ToM task

Questo è Enrico, e questa è la sua mamma.

Oggi è il compleanno di Enrico, e stasera farà una grande festa.

La mamma di Enrico vuole fargli una sorpresa: una bicicletta nuova!
La mamma ha nascosto la bicicletta nell’armadio.
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Enrico e la sua mamma stanno parlando in cucina.
Enrico dice: “Mamma, vorrei davvero una bicicletta nuova per il mio compleanno”.
Ma adesso, ricordati, la mamma vuole che la bicicletta sia una sorpresa, così la mamma
dice a Enrico: “Mi spiace, non ti ho preso la bici. Ti ho preso dei pattini”.

Enrico pensa che la mamma gli abbia preso dei pattini.

Dopo Enrico saluta la mamma.
Enrico dice: “Vado a giocare a casa del mio amico. Tornerò più tardi”.
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Prima di uscire, Enrico apre l’armadio per prendere la giacca, e vede la bicicletta nuova.
Enrico è contento. Pensa tra sé e sé: “Bene! La mamma non mi ha preso i pattini.
Mi ha preso la bicicletta!”.
La mamma non vede che Enrico ha aperto l’armadio e che ha trovato la bicicletta.
Accuracy questions:
1. Adesso, Enrico che cosa pensa di ricevere per il suo compleanno?
2. La mamma sa che Enrico ha capito che lei gli regalerà una bicicletta?

Image card shown in case the child does not answer in the first place:
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Più tardi arriva anche il nonno di Enrico per la festa. Il nonno chiede alla mamma:
“Che cosa pensa di ricevere Enrico per il suo compleanno?”

Accuracy questions:
1. Che cosa risponde la mamma al nonno?
2. La mamma sa che Enrico ha capito che lei gli regalerà una bicicletta?

1. Perché?

Control question:

Image card shown in case the child does not answer in the first place:
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D.2. Task materials

D.2.1. Training task

Image from the training for the ad hoc task

Image from the ad hoc task
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Experimental items from the ad hoc task in the three conditions

Direct

Indirect

Highly Indirect

ITEM 1

Di che colore è il prato?

Non ricordo il colore del prato.

Il colore del prato è difficile da
ricordare.

ITEM 2

Di che colore sono i pulcini?

Non ricordo il colore dei pulcini.

Il colore dei pulcini è difficile da
ricordare

ITEM 3

Di che colore sono le papere?

Non ricordo il colore delle papere.

Il colore delle papere è difficile da
ricordare.

ITEM 4

Di che colore sono i maiali?

Non ricordo il colore dei maiali.

Il colore dei maiali è difficile da
ricordare.

ITEM 5

Di che colore è il cavallo?

Non ricordo il colore del cavallo.

Il colore del cavallo è difficile da
ricordare.

ITEM 6

Di che colore è il trattore?

Non ricordo di che colore è il
trattore.

Il colore del trattore è difficile da
ricordare.

ITEM 7

Di che colore è l'asino?

Non ricordo il colore dell'asino

Il colore dell'asino è difficile da
ricordare.

ITEM 8

Di che colore è il gatto?

Non ricordo il colore del gatto.

Il colore del gatto è difficile da
ricordare.

ITEM 9

Di che colore è il cane?

Non ricordo il colore del cane.

Il colore del cane è difficile da
ricordare.

ITEM 10

Di che colore è la mucca?

Non ricordo il colore della mucca.

Il colore della mucca è difficile da
ricordare.

ITEM 11

Di che colore è la fattoria?

Non ricordo il colore della fattoria

Il colore della fattoria è difficile
da ricordare.

ITEM 12

Di che colore è la gallina?

Non ricordo il colore della gallina.

Il colore della gallina è difficile da
ricordare.
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D.3. Literature review

D.3.1. Studies on IRs comprehension in typically developing children
Author
(year)

N, group,
age

Task

Comparison

Main Findings

Interpretation

Shatz
(1978)

18 TD,
1;7–2;10

Requests for action and
for information of 8
sentence types (e.g., Can
you…?; Why don’t
you…?; Would you…?) on
different toys

For each sentence type,
verbal versus action
responses (on children’s
total meaningful
responses and on total
responses)

For all sentence types,
actions were 91% of
the meaningful
responses and 62% of
all responses

Two-year-olds grasp
interrogative IRs
Children are strongly
biased to respond to
language with action,
regardless of its form

Reeder
(1980)

7 TD, 2;6
7 TD, 3;0

Paraphrase-choice
task; Would you like to
x?, in 2 contexts, that
supported an offer (I’ll
let you x), or an IR (I
want you to x)
interpretation

Effect of condition:
indirect offers versus
interrogative IRs.
Effect of age group
Interaction condition X
age group

Significant condition X
age group interaction:
3-year-olds performed
better than 2; 6-yearolds in the IR
condition (but not in
the offers condition)

Children between 2;6 and
3 years grasp interrogative
IRs. However, these are
more difficult than indirect
offers, because younger
children are more exposed
to offers than to IRs

Carrell
(1981)

21
30
25
24

Children knew they
would be asked to color a
circle either in red or in
blue. Linguistic material:
10 pairs of different
forms of IRs(declaratives;
interrogatives) with
positive vs. negative
surface polarity(e.g., You
should/shouldn’t color…;
Should/Shouldn’t you…?)

For each pair,
differences in
proportions between
age groups and
between interrogatives
and declaratives.
For each pair,
differences in
proportions between
negative and positive
surface polarity items

Accuracy by age group:
4 64.5% at 4; 73.5% at
5; 78% at 6, 92% at 7
Interrogatives were
more difficult than
declaratives
Negative conveyed IRs
were more difficult
than positive
counterparts

Children are able to
comprehend a wide variety
of IRs, but they
are influenced by surface
polarity
There is a general
developmental pattern, but
IRs are not fully acquired
before age 7

Bernicot
and
Legros
(1987)

24 TD,
3;0–4;1
24 TD,
5; 1–5;11

DIRs, IRs, and nondirectives were presented
in stories with a weakly
or strongly supportive
context. A character
would not comply with
the request. Children had
to choose whether the
speaker was angry,
unhappy, or okay

Effect of age group
Effect of condition:
non-directive vs DIR
versus IR
Effect of context:
strong versus weak
Interactions age X
condition X context

Older children
performed better than
younger children. They
interpreted directively
DIRs more than IRs,
and IRs more than
non-directives. They
correctly interpreted
IRs more often when
the context was strong

Children at 3–4 years of
age seem not to perceive
condition nor context
manipulation
Children at 5–6 years of
age do, but IRs
comprehension is not fully
acquired yet

Elrod
(1987)

39 TD,
3;3–4;7
39 TD,
4;8–6;5

Children presented with
stories with a DIR or a
HIR (e.g., Those cookies
are for our guests) and
were asked: (i) questions
about intentions; (ii) to
choose a picture to
complete the stories

Effect of age group
Effect of condition:
DIR versus HIR
Interaction age X
condition

HIRs
were
more
difficult to understand
for both groups. Older
children
performed
better than younger
ones in (i) for IRs and
in (ii) any condition

The two age groups mostly
differ in IRs
comprehension, while their
comprehension of DIRs is
similar. Children younger
than 4; 7 do not
understand IRs as DIRs

Bucciarelli et
al.
(2003)

40 TD,
2;6–3;0
40 TD,
3;6–4; 0
40 TD,
4; 6–5;6
40 TD,
6;0–7;0

Children asked to
complete stories
including IRs
(e.g., Sorry, could you
close the window?), HIRs
(e.g., Excuse me, I am
studying), and DIRs—
among several pragmatic
phenomena. These were
presented in both a
linguistic and a gestural
protocol

Effect of condition, 5
levels: Directs, Simple
Indirects (including
IRs), Simple Deceits,
Simple Ironies,
Complex Indirects
(including HIRs)
Effect of condition by
age group. Effect of
protocol: linguistic
versus gestural

Effect of condition:
Simple Indirects were
easier than Complex
Indirects. Effect of
condition by age group:
a developmental
pattern for Complex
Indirects: at 2;63(38%); at 3;6-4 (42%)
and 4;6-5;6 (43%); at
6-7(68%). No difference
between protocols

Complex Indirects such as
HIRs are still developing at
6–7 years of age. This may
be due to both the
complexity of the mental
representations and the
inferential load involved

TD,
TD,
TD,
TD,

4;0
5;0
6;0
7;0

TD: typically developing; IRs: Indirect requests; HIRs: Highly indirect requests; DIRs: Direct requests
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D.3.2. Studies on IRs comprehension in the Autism Spectrum, and in relationship with ToM.
Author
(year)

N, group,
age

Task

Comparison

Main Findings

Interpretation

Paul and
Cohen
(1985)

8 ASC
adults
mean age:
22.3
8 non-ASC
cognitively
disabled
adults
mean age:
27.9

Adapted from Carrell
(1981), with the addition of
2 different conversational
scenarios: structured or
unstructured

Effect of: Group.
Scenario: structured
vs. unstructured.
Sentence type:
interrogative vs.
declarative. Surface
polarity: positive vs.
negative conveyed
IRs. Interactions:
group X scenario X
sentence type; group
X scenario X surface
polarity

Effect of group: ASC
adults performed worse
than controls. Effect of
scenario X group: ASC
adults performed worse
in the unstructured
scenario. Interaction of
scenario X group X
sentence type: in the
unstructured scenario,
negative IRs were more
difficult than positives
for ASC adults

Both groups performed
similarly to TD children in
Carrel (1981). ASC
participants show a
pragmatic impairment that
makes it more difficult for
them to comply with IRs
in an unstructured scenario

Ozonoff
and
Miller
(1996)

17 HFA
16;1–57;8
17 NT
adults
16;5–45;2

Participants asked to
choose the response to Can
you…? forms in 2
conditions: the context
suggested interpretation as
direct questions or as IRs.
(2 other tasks also tested
humor and inference.)

Effect of group
Effect of condition:
direct question
versus IR
Interaction group X
condition

HFA participants chose
significantly more IR
than questions, in any
condition. Main effect
of group: HFA group
provided overall less
correct responses than
NTs. Main effect of
condition: IR was
easier than question

Results suggest a specific
underlying impairment in
using context for IRs
interpretation in HFA,
rather than a tendency to
be overly literal

Deliens
et al.
(2018)

24 ASC,
15–52
24 NT,
15–53

Participants heard Can
you…? and Is it possible
to…? sentences (controls:
imperatives, interrogatives)
about moving shapes in a
grid. If sentences were
interpreted as IRs,
participants should move
the shapes; in case of nondirective interpretation,
they should click
on yes/no buttons.
Response times and eye
fixations were also collected

Effect of group
Effect of
condition: Can
you…? versus Is it

Effect of group X
condition: NT group
interpreted directively
Is it possible to…? less
than they did for Can
you…? forms. Effect of
group in the RT
analysis: NT was faster
than ASC group. Effect
of group X condition:
ASC group took longer
than the NTs in giving
a literal response
to Can you…? forms

ASC adults have no
difficulties with
interrogative IRs
comprehension (while they
have difficulties with
irony—tested by the
authors in a separate task).
The author report that it is
not clear why ASC adults
interpreted Is it possible
to…? forms directively
more than the NT group

possible to…?

Interaction group X
condition
Effect of condition in
the Response Time
(RT) analysis:
control imperatives
and interrogatives
were also taken into
account

MacKay
and
Shaw
(2004)

19 HFA
children,
8;0–11; 7
21 TD
children,
9;0–10;11

Children heard stories and
were asked one question
about the “meaning” of an
HIR and one about its
“intent”. (Hyperbole, irony,
metonymy, rhetorical
questions, were also tested)

Effect of group

HFA and TD children
correctly understood
the meaning of IRs.
Effect of group: HFA
participants exhibited
more difficulties at
explaining the intent

HFA participants could
understand the meaning of
IRs, but they had poor
understanding of a
speaker’s intention and
motives in using an IR

Kissine
et al.
(2012)

11 ASC
children,
4;3–12;5

Children asked requests
through 4 sentence types
(imperative, declarative,
interrogative, subsentential)

Effect of sentence
type: imperative
versus declarative
versus interrogative
versus sub-sentential

ASC children complied
well with all types of
requests (no significant
differences)

HFA children seem to
comply with IRs. Their
interpretive strategies
might be fairly simple,
given their very low IQ

Kissine
et al.
(2015)

15 ASC
children,
7–12
20 TD
children,
2;7–3;6

Speaker 1 asks to “dress” a
toy through the HIR: Oh,
he has no hat! (phase1)
then uttered as a comment
by speaker 2 (phase2) and
by speaker 1 (phase3).

For each phase,
effect of group

Phase1: ASC children
performed at ceiling;
TD children worse
than ASC children.
Phases 2 and 3: No
group differences

IRs comprehension seems
to be preserved in ASC.
TD children had
difficulties, instead; these
results might be due to
development in ToM

ASC: Autism spectrum conditions; HFA: High-functioning autism; NT: Neurotypical; TD: Typically developing;
IRs: Indirect requests; HIRs: Highly indirect requests
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D.3.3. Studies on ToM and IRs comprehension
Author
(year)
van
Ackeren
et al.
(2012)

N, group,
age
16 NT,
mean age:
21.39

Task

Comparison

Main Findings

Trott
and
Bergen
(2018)

Exp 1: 42
NT, mean
age: 37
Exp 2: 83
NT, mean
age: 33
Exp 3: 84
NT, mean
age: 34.3

Cuerva
et al.
(2001)

12 AD
with ToM
70.6
22 AD
without
ToM
72.5
10 NT
mean age:
60.6

Champa
gneLavau
and
Joanette
(2009)

Muller
et al.
(2010)

Interpretation

fMRI study; HIRs (e.g., It is
very hot in here) presented
with images biasing toward a
literal (e.g., a desert) or IR
interpretation (e.g., a
window). False belief/
localizer task to identify ToM
and cortical motor network
Exp 1–2: Paraphrase-choice
task; Exp 3: request
judgment task (Yes/No). In
the stories material, the
speaker’s awareness was
manipulated: the speaker
could either be aware or
unaware of an obstacle to the
fulfillment of their HIR
Short story task for ToM
(Exp 2–3)
14 AD participants and the
control group were presented
with 10 vignettes: 5 eliciting
IRs production, 5 assessing
comprehension (through
paraphrase-choice) of
conversational implications.
A second-order ToM (false
belief) and Short Stories tests
were administered, too.

Effect of condition:
IR vs. literal vs.
utterance control
vs. picture
utterance control
condition. ROI
analysis and wholebrain analysis.
Effect of condition:
Speaker aware
versus speaker
unaware
Effect of predictor:
ToM task
Interaction
condition X ToM

Effect of condition: HIRs
triggered a stronger
BOLD response than
controls in the ToM
network regions (medial
pre-frontal cortex and
temporo-parietal
junction)
Main effect of ToM and
interaction with speaker
awareness: higher ToM
abilities enhanced
participants’ ability to
recognize IRs when the
speaker was unaware of
the obstacle

Understanding IRs
requires a similar
inference on the mental
state of the
speaker as ToM tasks

Effect of group: (7)
AD patients with
ToM versus (7)
AD patients
without ToM
versus (10)
controls

Main effect of group:
both groups of AD
performed worse than
controls in both (i)
production and (ii)
comprehension. In (ii),
patients without ToM
performed significantly
worse than patients with
ToM, as well.

15 adults
with RHD,
mean age:
60.9
15 NT
adults,
mean age:
60.7

Participants were presented
with utterances within a
context implying a literal or
a HIR interpretation. If they
failed when asked to explain,
they would get a multiplechoice cue. They also
performed a ToM (false
belief) task. (Metaphor and
executive functioning were
also assessed)

Effect of group
Effect of condition:
literal vs. HIR
Interaction group
X condition
Hierarchical cluster
analysis on IRs
task and metaphor
task performances
of the patients

15 adults
with TBI,
mean age:
37.2
15 NT
adults,
mean age:
37

Participants were presented
with stories ending with
DIRs or HIRs and had to
explain what the speaker
meant. A ToM battery was
also administered (false
beliefs, Faux pas, character
intention task, Reading the
Mind in the Eyes). Empathy
and executive functioning
were also assessed

Effect of group
Effect of condition:
DIR versus IR
Correlation
between ToM tasks
and IRs task

Effect of group: patients
performed overall worse
than controls in both the
IRs task and the ToM
test. Effect of condition:
participants of both
groups performed worse
in the indirect condition.
In the clusters of patients
identified as impaired in
indirect conditions, this
co-occurred with firstorder ToM (and
inhibition) difficulties
Effect of group: patients
performed significantly
worse than controls in
the IRs task, as well as
on all ToM tasks, except
for the first-order task. A
high correlation was
found between the IRs
task and ToM tasks (all
but the Reading the
Mind)

AD patients with mild
dementia present deficits
in both ToM and
pragmatic abilities and
there seems to be a
relationship between the
two, as AD patients
without ToM showed
significantly more deficits
than AD patients with
preserved ToM
Patients with righthemisphere lesions have
impairments in IRs
comprehension and ToM
abilities; the ability to
understand IRs is closely
associated with ToM
abilities

ToM abilities seem to
predict whether the
speaker’s inferable
knowledge states are
taken into account
during the
comprehension of IRs

Participants with
traumatic brain injury
might have problems in
using context to
understand both IRs and
DIRs, as well as
mentalizing questions

NT: Neurotypical; AD: Alzheimer’s disease; RHD: Right hemisphere damage; TBI: Traumatic brain injury; IRs:
Indirect requests; HIRs: Highly indirect requests; DIRs: Direct requests
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