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Abstract

Autism Spectrum Disorder (ASD) is often described as being characterised by a uniform pragmatic impairment. However,
recent evidence suggests that some areas of pragmatic functioning are preserved. This study seeks to determine to which
extent context-based derivation of non-linguistically encoded meaning is functional in ASD. We compare the performance
of 24 adults with ASD, and matched neuro-typical adults in two act-out pragmatic tasks. The first task examines generation
of indirect request interpretations, and the second the comprehension of irony. Intact contextual comprehension of indirect
requests contrasts with marked difficulties in understanding irony. These results suggest that preserved pragmatics in ASD

is limited to egocentric processing of context, which does not rely on assumptions about the speaker’s mental states.

Keywords Autism - Pragmatics - Communication - Irony - Indirect speech acts - Request - Eye-tracking - Executive

function - Social motivation

A Uniform Pragmatic Impairment?

Language profiles in Autism Spectrum Disorder (ASD) are
characterised by tremendous heterogeneity, with structural
linguistic skills ranging from fully functional to inexistent.
Difficulties at the level of language use with its pragmatic
aspects, however, are known to be a robust hallmark of ASD,
independently of linguistic and cognitive development.
Impaired pragmatic skills may cause difficulties in taking
part in verbal exchanges, even in adolescents and adults with
ASD whose linguistic and cognitive abilities are otherwise
unimpaired (e.g., de Villiers et al. 2006; Paul et al. 2008). On
the comprehension end, difficulties are often reported when
the communicated content departs from the literal linguistic
meaning (e.g., Attwood 2015). To give a non-exhaustive list,
children and adults with ASD have been said to experience
difficulties in comprehending metaphors, conversational
inferences, indirect speech acts, jokes and irony (e.g., Happé
1993; Surian et al. 1996; Loukusa et al. 2006; Paul and
Cohen 1985; MacKay and Shaw 2005; Ozonoff and Miller
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1996; Martin and McDonald 2004). The variety of impaired
pragmatic meanings identified by this seminal research may
lead to the impression that any context-dependent aspect of
utterance interpretation is problematic for people with ASD
(see, for instance, Kim et al. 2014, p. 247). In other words,
a cognitive feature inherent in ASD would uniformly affect
all areas of pragmatic interpretation. This idea of an across
the board pragmatic impairment in ASD is reflected in the
current autism nosology. The latest edition of the Diagno-
sis and Statistical Manual of Mental Disorders (DSM-V)
includes difficulties with non-literal utterances as one of the
diagnostic criteria for ASD:

Difficulties understanding what is not explicitly stated
(e.g., making inferences) and nonliteral or ambiguous
meanings of language (e.g., idioms, humor, metaphors,
multiple meanings that depend on the context for inter-
pretation) (DSM-V, American Psychiatric Association
2013, p. 48).

Another clinical feature that came to light contemporane-
ously to research on pragmatics in autism is the difficulty
people with ASD experience in accessing other people’s
mental states. Even though some individual variation exists,
this feature of autism has been robustly attested through a
variety of methods across the spectrum (e.g., Happé 1995;
Joliffe and Baron-Cohen 1999; Yirmiya et al. 1998; Heavey
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et al. 2000; Senju et al. 2010). Now, a widespread conception
of pragmatic processing is to think of it as inherently rooted
in inferences about the speaker’s beliefs and desires, viz. in
the ‘“Theory of Mind’ cognitive component (e.g., Sperber
and Wilson 2002). To be sure, such a through-and-through
‘mentalistic’ conception of pragmatics faces strong empiri-
cal challenges, and is viewed as theoretically inadequate by
many (Recanati 2004; Breheny 2006; Perkins 2007; Kissine
2012, 2013, 2016; Andrés-Roqueta and Katsos 2017). None-
theless, it remains extremely popular, especially outside lin-
guistics. This is why it may have seemed natural to assume
that failure to integrate the speaker’s intentions and beliefs
should cause people with ASD to inappropriately stick to
literal meanings, and to fail to integrate context within the
interpretation process (Baron-Cohen 1992, 2000; Happé
1995). However, such a ‘uniform pragmatic impairment’
view, caused by a Theory of Mind deficit, is challenged by
a consistent set of empirical data, to which we turn now.

Preserved Pragmatic Skills

Among the pragmatic aspects of language interpretation
singled out by the DSM-V as impaired in ASD, several
may actually be intact. In a landmark publication, Norbury
(2005) found that children with autism have no intrinsic dif-
ficulties in metaphor comprehension. These children also
draw on contextual information to resolve lexical ambigu-
ity (Norbury 2005; see also Brock et al. 2008). Likewise,
Hermann et al. (2013) found no difference in the ‘metaphor
interference effect’ (Glucksberg et al. 1982) between ASD
and neuro-typical (NT) adults. Participants in both groups
took longer to judge as literally false sentences that could
receive a metaphorical interpretation, such as (1), than those,
such as (2), for which a metaphorical reading was not (read-
ily) available.

(1) Some jobs are jails.
(2) Some birds are jails.

In the same vein, two studies independently reported evi-
dence of derivation of so-called ‘scalar’ inferences in ASD.
The crucial evidence, reported by Pijnacker et al. (2009)
and Chevallier et al. (2010), is that adults with ASD tend
to judge sentences such as (3) and (4) as false to the same
extent as NT controls.

(3) Some sparrows are birds.
(4) Zebras have black or white stripes.

Terms like some and or may be placed on a scale with
stronger items, by which they are entailed; thus all entails
some and and entails or. Accordingly, (3) and (4) are literally

true. Judging them as false is indicative of the fact that some
is interpreted as some, but not all, and that or is interpreted
as and, not both. Such interpretations consist in associat-
ing the weaker term of a scale (viz. some and or) with the
negation of their stronger scale-mate, hence the term ‘scalar
inference’. Scalar inferences are traditionally reconstructed
as involving the assumption that if the speaker had sufficient
evidence that the stronger alternative—all for some, and and
for or—is true, s/he would have used it (Grice 1975). For
this reason, the derivation of ‘scalar’ implicatures in ASD
also strongly suggests that pragmatic processing is partly
intact.

‘Linguistic’ Pragmatics?

Interestingly, receptive vocabulary emerged as a crucial pre-
dictor of metaphor comprehension from Norbury (2005)’s
study. Both Pijnacker et al. (2009) and Chevallier et al.
(2010) also suggest that higher rate of scalar inferences—
that is, of pragmatic, ‘false’ responses to sentences like
(3) and (4)—-correlates, to a certain extent, with receptive
language skills. The capacity to modulate one’s lexical cat-
egory, in a way to flexibly apply to new referents, without
necessarily making assumptions about the speaker’s com-
municative intentions, may suffice to accurately process
most of the routine instances of metaphor (Wearing 2010).
Likewise, lexical knowledge, together with a certain pref-
erence for informativeness could prompt the derivation of
scalar inferences, without the mediation of complex mind-
reading (Andrés-Roqueta and Katsos 2017). The important
role played by structural language in metaphor and scalar
implicature may suggest that people with ASD would have
no difficulties in those pragmatic tasks only on which suc-
cessful performance is determined by language skills. The
distinction between linguistically determined, and more uni-
form, speaker-oriented pragmatic processes could explain,
then, why people with ASD may understand metaphors and
derive scalar inferences. However, as we will see now, this
idea is difficult to apply to data on indirect requests, which
suggest a still broader range of preserved pragmatic abili-
ties in ASD.

Indirect Requests

When a request is performed with an interrogative or a
declarative sentence (which, in a different context, may
receive a non-directive interpretation), this request is said
to be indirect (e.g., Searle 1975, pp. 118-122; Kissine 2013,
pp- 20-21; Jary and Kissine 2014). For instance, while the
imperative sentence in (5) is a direct request, the requests in
(6), (7) and (8) are clearly indirect.

@ Springer
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(5) Close the door.

(6) Could you close the door?

(7) Isit possible to close the door?
(8) It’s cold in here.

Some forms, such as the Could you_? construction in (6),
may become conventionally associated with the performance
of requests. For such ‘conventionalised’ indirect requests,
the directive interpretation may be part of lexical knowledge.
For non-conventionalised cases like (7) and (8), however,
the linguistic form cannot lead to the directive interpreta-
tion; it is only by taking the context into account that one
may understand that (7) is not a question or (8) not a mere
assertion, but a request to act on.

It has been claimed that people with ASD fail to under-
stand indirect requests (Paul and Cohen 1985; MacKay and
Shaw 2005), which would be consistent with a ‘linguistic
pragmatics only’ view of autism, outlined in the previous
sub-section. However, the conclusions of these studies
are mitigated by several methodological limitations (for a
detailed discussion, see Kissine et al. 2012). For instance,
the indirect request forms to which participants with ASD
did not react in Paul and Cohen (1985) involved consider-
able linguistic complexity; in fact, the very same stimuli are
also difficult to process for NT adults (Clark et al. 1975).
As for MacKay and Shaw (2005), they measured indirect
request comprehension by asking children to explain utter-
ances by protagonists in an illustrated story; such a meta-
communicative task does not necessarily reflect indirect
request comprehension.

By contrast, in a naturalistic study, Kissine et al. (2012)
observed that 4—12-year-old children with ASD (and non-
verbal 1Q scores below typical range) comply as much with
direct as with indirect requests. Furthermore, Kissine et al.
(2015) found that 7-12-year-old children with ASD accu-
rately interpret (9) as a request to put a hat on a Mr. Potato
Head™ by one speaker, and as a comment on a picture in a
magazine by another speaker.

(9) Oh! He has no hat.

Data reported by Kissine et al. (2012), (2015) suggest that
indirect request interpretation in ASD does not necessarily
require going through inferences about the speaker’s mean-
ing. Kissine (2012, 2013, 2016) proposes to distinguish
between shallower pragmatic processes that draw on contex-
tual factors to select between several available meanings, but
do not require adopting one’s conversational partner’s per-
spective, and those that are rooted in complex mind-reading
abilities. The former may be preserved in ASD; by contrast,
the latter, which underpin genuinely inter-subjective prag-
matics, are likely to be impaired. On this view, one should
not expect people with ASD to necessarily stick to the literal

@ Springer

meaning when the adequate interpretation may be reached
on an assessment of context that is carried out from an ‘ego-
centric’ perspective (Shintel and Keysar 2009), viz. without
making hypotheses about the speaker’s mental states.

Irony

Grasping irony usually requires multilayered attribution of
mental states to the speaker (e.g., Bryant 2012). The only
difference between a lie and a joke is that in the latter case
the speaker assumes that it is mutually obvious, to her and
the addressee, that the content of her statement is false. In
other words, irony comprehension requires the attribution of
at least second-order mental states, viz. beliefs about some-
body else’s beliefs. This type of complex mind-reading—
belonging to ‘second-order Theory of Mind’—is usually
mastered only by the age of seven in typical development
(Perner and Winner 1985). Accordingly, successful com-
prehension of irony does not emerge before late childhood
(Filippova and Astington 2008).

Since irony comprehension is deeply grounded in rea-
soning about the common ground, well beyond egocentric
contextual processing, it is clearly an aspect of language
use in which one should expect people with ASD to experi-
ence strong difficulties (Kissine 2012, 2013, 2016). And,
indeed, adults with ASD have been shown to exhibit poor
performance in irony comprehension, as measured by sto-
ries completion or interpretation tasks (Happé 1993; Kaland
et al. 2002; Martin and McDonald 2004). Failure to detect
irony in such tasks appears, furthermore, to be linked to dif-
ficulties in second-order Theory of Mind.

However, Chevallier et al. (2011) report that adults with
ASD could accurately discriminate between ironic and lit-
eral interpretations based on the utterance prosody. When
the target in an item such as the following was uttered with
a marked ironic prosody, participants with and without ASD
correctly opted for the ironic option:

Glenn tells Phil that he decided to come by plane
rather than by train.

Ben says: How clever of you! [Target]

Ben really thinks that Glen was quite right because the
trains are always late. [Option 1; admiration]

Ben actually thinks that Glenn is silly because the
plane takes longer than the train. [Option 2; irony]

The authors propose that observed pragmatic deficits in
autism owe less to intrinsic perspective-taking deficits than
to difficulties in integrating multiple social cues in real life
interactions. In line with the ‘Social Motivation Theory’
of autism (Chevallier et al. 2012), it could be, then, that
the explanation for pragmatic deficits in ASD should draw
on lack of impetus to spontaneously engage in allocentric



Journal of Autism and Developmental Disorders (2018) 48:2938-2952

2941

Table 1 Predictions of different
conceptions of pragmatics in
ASD

Conventionalised indirect Non-conventionalised indirect Irony

requests requests
Uniform pragmatic impairment X X x
Lexical pragmatics only v x x
Egocentric pragmatics v v X
No pragmatic impairment v v v

perspective shifting, rather than on pragmatic processing or
perspective-shifting difficulties per se.

In the same vein, in Pexman et al. (2011)’s study of irony
in children with ASD, ironic stimuli consisted in contextu-
ally incongruent comments, uttered with a marked tone of
voice (e.g., one puppet commented ‘That was a great play’
as the other one kicked the ball missing the net). Choosing
between two objects, a ‘nice’ duck and a ‘nasty’ shark, went
proxy for children’s understanding of the sarcastic (‘nasty’)
nature of the puppet’s comment. On this measure, Pexman
et al. (2011) found no difference between ASD and typically
developing children.

Using forced-choice discrimination between ironic and
literal interpretation, Wang et al. (2006) also report above
chance performance in adolescents with ASD on ironic
items, tagged by contextual incongruence and marked
prosody. However, their performance was also significantly
lower than that of NT participants, and associated with dif-
ferent neural activation patterns. Colich et al. (2012) find
comparable performance between ASD and NT participants
in a forced-choice discrimination task where all ironic items
are tagged by contextual incongruence, marked prosody and
specific facial expression; again, however, neural response
differed between the two groups.

All in all, it is unclear to which extent Chevallier et al.
(2011)’s and Pexman et al. (2011)’s results reflect genuine
irony comprehension. Their tasks consisted in correctly
discriminating between two interpretations, the ironic one
being conspicuously incongruent with the literal meaning of
the target. That participants with ASD could accurately pair
distinctive ironic prosody with such an incongruent inter-
pretation is a remarkable result. But discriminating between
literal and ironic interpretations is different from genuinely
inferring the speaker’s intended meaning in real life. Indi-
viduals with autism may use a compensatory strategy to
successfully single out ironic remarks in paradigms where
these are systematically coupled with contextual incongru-
ence and/or distinctive prosody. Such data, however, hardly
mirror daily-life situations, where irony does not bear such
systematic properties, and the interpreter’s task, beyond
merely tagging utterances as ‘ironic’ or ‘sincere’, is to fig-
ure out the meaning intended by the speaker. In sum, while
forced-choice discrimination tasks may highlight the capac-
ity to associate a specific tone of voice or facial expression

with contextual incongruence, they probably overestimate
actual pragmatic processing in people with ASD.

This Study

Table 1 summarises the predictions made by conceptions
of pragmatics in ASD surveyed above. The minimal depar-
ture from the idea of a uniform pragmatic impairment is
to assume that pragmatic aspects of language interpretation
can be preserved in ASD only if they have a strong linguis-
tic basis. In constructions such as Could you_?, the indirect
directive interpretation is conventionally associated with
the linguistic form. Albeit context-dependent, such indirect
requests are thus strongly grounded in language knowledge,
and should therefore be comprehended by adults with ASD.
By contrast, because the directive interpretation of non-con-
ventionalised indirect requests cannot be figured out from
the linguistic form, on a ‘linguistic pragmatics only’ view,
they should be out of the scope of preserved pragmatic com-
petence in ASD.

Indirect request processing, then, is a perfect testing
ground to (a) provide further empirical confirmation that
pragmatic impairment is not uniform in ASD, and (if it is
not) () to determine whether preserved pragmatic skills are
necessarily linguistically dependent. As already mentioned
above, to assess genuine interpretative competence—espe-
cially in ASD—one should privilege on-line, act-out tasks
over paradigms that involve meta-linguistic assessments. We
opted for the act-out task developed by Ruytenbeek et al.
(2017, Exp. 1), which provides on-line measures of the acti-
vation of indirect request interpretations and allows to com-
pare them to direct request interpretations. On a ‘linguistic
only pragmatics’ view, one should expect people with ASD
to derive indirect requests interpretations for conventional-
ised forms only. By contrast, according to Kissine (2012,
2013, 2016), one should expect adults with ASD to reach
indirect interpretations in conventionalised and non-conven-
tionalised forms alike.

However, according to the model defended by Kissine
(2012, 2013, 2016), adults with ASD should have marked
difficulties with irony understanding, even though they
comprehend non-conventionalised indirect requests. By
contrast, if, as proposed by Chevallier et al. (2012, 2011,

@ Springer
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Table 2 ].’ar.ticipant Measure Group N Mean (SD) t p-value d
characteristics
Age (years) ASD 24 27.46(11.55) - .04 97 —.01
NT 24 27.58(11.47)
Family Affluence Scale ASD 24 9.13(2.43) - 1.00 32 -.29
NT 23 9.94(3.08)
ADOS ASD 24 10.29(3.46)
NT 24 .88(1.36)

2010), there is no specific pragmatic deficit inherently asso-
ciated with ASD core features, one should expect no such
systematic dissociation between indirect request derivation
and irony comprehension. In order to adjudicate between
these two hypotheses, it is important to design a task that
mirrors, as much as possible, the challenges posed by irony
in real-life. In particular, two methodological requirements
emerge from our earlier discussion of irony in ASD. First,
one should favour interpretation tasks, where participants
must access the speaker’s intended message in the same
way as its addressee, over discrimination paradigms, which
offer a forced-choice between ‘ironic’ versus ‘literal’ tags.
Second, ironic stimuli should not be systematically associ-
ated with the same (combination of) cues. These condi-
tions are met by the act-out task designed by Deliens et al.
(2018, Exp. 2).

Methods
Participants

Forty-eight French speaking adolescents and young adults
took part in the study: 24 participants with ASD (8 women,
16 men, mean age + standard deviation = 27.47 + 11.56;
range 15-52) were pairwise matched for gender and age (+
1-year difference) to neurotypical (NT) participants (27.59
+ 11.48 years old; range 15-53). There was no difference
between groups in socio-economic background, as assessed
by the family affluence scale (FAS); (Currie et al. 1997).
ASD participants were recruited from the Autism in Con-
text: Theory and Experiment (ACTE) register of volunteers,
through the Autism Reference Center (Autrement), at the
Hopital Universitaire des Enfants Reine Fabiola and from
a secondary school for adolescents with ASD. NT partici-
pants were recruited through announcements placed on the
internet. Study inclusion criteria for both groups included:
(a) age between 15 and 60 years; (b) a global IQ above 70,
(c) a verbal IQ above 70, (d) normal or corrected-to-normal
vision and audition and, (e) for NT participants, no known
psychiatric, developmental or neurological disorders.
Twenty-one participants with ASD had previously received
a clinical diagnosis of ASD from a multi-disciplinary team

@ Springer

assessment, external to our research group, based on the
Autism Diagnostic Observation Schedule (ADOS); (Lord
et al. 2012) and the Autism Diagnostic Interview-Revised
(ADI-R); (Le Couteur et al. 2003) criteria. The clinical
diagnosis of ASD was confirmed for all participants (ASD
and NT) by a research-accredited ADOS assessor using the
ADOS; (Lord et al. 2012). An additional seven participants
with ASD were involved in the study but were not included
in the final data set. Of these, four had a global or verbal IQ
below the inclusion criteria, one scored above the clinical
cut-off for ASD on the ADOS and the last one was excluded
because of poor eye-tracking data in the two experimental
tasks. Four participants with ASD also held a diagnosis of
Attention-Deficit/Hyperactivity Disorder (ADHD). Statisti-
cal analyses were run with and without these participants
and the results did not change. NT participants were com-
pensated for their time upon the entire completion of study
procedures (15 euros). Participant characteristics are sum-
marised in Table 2.

Material

All computerised tasks were run in 64-bit Windows 7 with
a 16.5-in. monitor (resolution: 1920 x 1080 pixels). Tobii
Studio™ 3.4.6 software was used to set up, run, and ana-
lyse data of the irony and indirect request tasks. Participants
gaze behaviour was recorded using Tobii pro X2-60(Hz)
screen-based eye-tracker device (Tobii Technology, Inc.,
Stockholm, Sweden).

The Indirect Request Task

This task is borrowed from Ruytenbeek et al. (2017, Exp.
1). The experimental design includes 24 trials, consisting
in a combination of an audio presentation of a sentence (in
French) with a video display of a grid containing coloured
shapes and, beneath it, two buttons, yes and no (see Fig. 1).
The sentences, spoken by a female voice, distributed across
the four following types, six per type: control imperatives,
control interrogatives, Can you _? interrogatives, and Is it
possible to _? interrogatives. Examples for each category, in
English, are given in (10)—(13).
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Fig. 1 Indirect request task: example of a grid associated with a trial.
(Color figure online)

(10) Move the red circle to the left of the yellow rectangle.
[control imperative]

(11) Is the red circle on the left of the yellow rectangle?
[control interrogative]

(12) Can you move the red circle to the left of the yellow
rectangle? [ Can you _? interrogative]

(13) Is it possible to move the red circle to the left of the
yellow rectangle? [ Is it possible to _? interrogative]

Control imperatives can be responded to only by
moving a shape in the instructed position in the grid,
while control interrogatives can be responded to only by
answering yes and no. For all the grids, the two objects
referred to by the sentence can only be singled out by
taking into account both their shape and colour. Moving
a coloured shape was possible only if the position in the
grid, referred to in the sentence, was empty (this rule was
implicit to the task). For the imperative sentences, it was
always possible to move the shape as indicated in the
sentence. For all the interrogative sentences, there was an
equal number of trials where the movement was possible
(and the correct answer to the corresponding question was
yes) and those where it was not (and the correct answer
to the corresponding question was no). Therefore, half of
the Can you _? and Is it possible to _? can be responded
to either by answering to the question or by moving the
shape, the latter response evidencing an indirect request
interpretation. A corpus exploration reported in Ruyten-
beek et al. (2017) confirms that the French equivalents of
Can you _? and Is it possible to _? differ as to their degree

of conventionalisation as indirect requests: the predomi-
nant use of the former construction is the performance
of indirect requests, while the latter is mostly used for
asking questions.

The presentation of each sentence was associated with
a grid consisting in a different arrangement of eight geo-
metrical shapes (two triangles, two circles, two squares, and
two rectangles) of four possible colours (yellow, red, green,
and blue). Five lists were created, in which the order of the
24 trials was randomized; the participants were randomly
assigned to a list (see for further details Ruytenbeek et al.
2017, Expl).

Irony Task

The irony task is borrowed from Deliens et al. (2018, Exp.
2). It consists in 38 videos (36 experimental and two prac-
tice) of two French-speaking characters (A & B) interacting
while sitting around a table on which two objects are set.
Video frames are composed of four consecutive segments
(see Table 3). In the context segment, character A makes
explicit character B’s preferences for one of the two objects
(e.g., ‘George, I know that you like wearing blue clothes
and that you really don’t like red clothes. But a red t-shirt
would be nice to wear.”). In the labelling and question seg-
ment, A explicitly names and points at the two objects on the
table (e.g., ‘Here is a blue t-shirt and here is a red t-shirt.”),
and then, asks B if s/he wants one of the two objects (e.g.,
‘Would you like the red t-shirt as a gift, now?’). The label-
ling and question segment is followed by the pause segment
in which a black screen appears until participants press the
space bar to hear character B’s reply. The trial ends with
the rarget segment, i.e., B’s reaction (e.g., ‘Yes, you know
how much I like red clothes!’). Participants are instructed to
click on the right mouse button if they believe character B
really wants the object at the right of the screen and on the
left mouse button if they believe character B really wants
the object at the left of the screen. The video freezes until
participants respond.

The 36 experimental videos relied on 12 scenarios. By
changing the contextual information and the beginning of

Table 3 Irony task: time course of three versions (Literal No, Ironic and Literal Yes) of a scenario

Literal No Ironic

Literal Yes

Context
playing basketball could be fun too.

Label and question

Pause Press the space bar to hear George’s reply.

Target No, you know how much I hate bas-

ketball!

George, I know that you like football and that you really don’t like basketball. But George, I know that you like basketball

and you have said this to me many
times.

Here is a football and here is a basketball. Would you like to play with the basketball, now?

Yes, you know how much I like basketball!
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the target sentence (‘Yes, you know how much I like X’ vs.
‘No, you know how much I hate X”), three versions of each
scenario were created: a version where the meaning of the
target sentence was Ironic, sincere positive (Literal Yes) and
sincere negative (Literal No).! An example of the three ver-
sions of a scenario is given in Table 3.

The structure of Deliens et al. (2018)’s irony task is close
to the act-out irony detection task designed by Kowatch et al.
(2013). Aside from the use of real speakers instead of pup-
pets, the most important advantage of Deliens et al. (2018)’s
paradigm is that ironic items are not systematically associ-
ated with a certain type of cue. In each scenario, the mean-
ing of the target sentence was supported by the presence of
specific cues depending on the six conditions: Context only
(C), Prosody only (P), Context and Prosody (CP), Context
and Facial expression (CF), Prosody and Facial expression
(PF), and Context, Prosody and Facial expression (CPF).
In the two conditions devoid of contextual cues (P and PF
conditions), the context segment of the video was removed.
In conditions where prosodic cues were available (P, CP,
PF and CPF conditions), the character produced the target
sentence with the matching prosody (sincere positive for
Literal Yes items, sincere negative for Literal No items and
ironic for Ironic items). In the absence of prosodic cues (C
and CF), the target sentence was uttered in a monotonous
tone of voice. Similarly, in conditions where facial expres-
sion cues were available (PF, CPF, CF), the character uttered
the target sentence with the corresponding facial expression,
while neutral facial expressions were used in the other con-
ditions (P, CP, C). Three professional actors were hired to
shoot the videos. Facial expressions and prosody used in
the videos have been independently validated in Deliens
et al. (2018, Exp. 1). In total, participants saw 38 videos,
two videos intended for training trials (one Literal Yes and
one Literal No item) and 36 experimental videos: 12 Ironic,
12 Literal Yes and 12 Literal No. For each type of statement
(Literal Yes, Literal No, Ironic), there were two items per
condition (C, P, CP, CF, PF, CPF).

! In order to make the task as non-challenging as possible for ASD
participants, our design did not include negative ironic sentences,
which would correspond to ‘ironic compliments’. Pexman et al.
(2011) found a floor performance on ironic compliments for children
with autism (as well as for age- and verbal-matched typically devel-
oping children). Such forms of irony are much less canonical (Kreuz
2000), and are very difficult to grasp, be it by adults (Climie and Pex-
man 2008) or children (Filippova and Astington 2008). This method-
ological choice should have no impact on potential group differences
on ironic items. This is especially so because, using exactly the same
design, Deliens et al. (2018) found no evidence that NT participants
would rely on the fact that negative statements are always sincere.
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Background Measures

In addition to indirect request and irony tasks, we collected
three supplementary sets of measures. First, verbal perfor-
mance and full-scale 1Q were assessed using the Wechsler
Adult Intelligence Scale (WAIS-IV; Wechsler 2008). Sec-
ond, as advised by Baron-Cohen et al., the Empathy Quo-
tient EQ (Baron-Cohen and Wheelwright 2004) was admin-
istered conjointly with the Autism spectrum Quotient AQ
(Baron-Cohen et al. 2001), which provides an estimate of
the number of autistic-like traits presented by an individual,
and allows to situate them on the continuum from autism to
neuro-typicality. Third, participants were assessed on the
main three executive components linked with pragmatic
abilities: inhibition, cognitive flexibility and planning abil-
ity (for a review see Monetta and Champagne 2004; Martin
and McDonald 2003). A Stroop task (Mary et al. 2016) was
administered to measure conflict resolution and inhibitory
control abilities. Cognitive flexibility was assessed using the
Wisconsin Card Sorting Task (Berg 1948) which measures
the participant’s ability to switch from one rule to another.
Finally, we administered the Tower of London task (Shallice
1982) to measure planning abilities.

Procedure

This study was conducted in three sessions. The Wechsler
Adult Intelligence Scale and the Counting Stroop task were
administered during the first session. During the second ses-
sion, participants were seated at a distance of + 60 cm in
front of a computer screen. Following a five points calibra-
tion procedure, participants completed the irony task. After
the irony task, a second calibration procedure was performed
followed by the completion of the indirect request task. The
second session ended by the administration of the Wis-
consin Card Sorting Task and the Tower of London task.
Finally, the third session consisted in the administration of
the Autism Diagnostic Observation Schedule.

Statistical Analysis

Unless indicated otherwise, all results were analysed in R
(R Core Team 2016) building generalised multilevel regres-
sions in the Ime4 package (Bates et al. 2015). Significance
of the fixed effects was assessed by performing likelihood
ratio tests in which a model containing the fixed effect is
compared to another model without it but that is otherwise
identical in random effect structure (Barr et al. 2013). Post-
hoc comparisons of least square-means, with Tukey adjust-
ment for multiple comparisons and Satterthwaite method
for estimating degrees of freedom, were implemented in the
Ismeans package (Lenth 2016).
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Results
The Indirect Request Task

Four participants with ASD were excluded from statistical
analyses: two participants completed an old version of the
task, one had an anxiety attack that prevented him to finish
the task, and the fourth did not understand the task.

Response patterns were analysed in order to determine
whether participants with ASD were more likely to assign
a literal, ‘question’ interpretation to conventionalised Can
you move _? or non-conventionalised Is it possible to move
_? indirect requests. Responses to the spoken sentences
were classified into answers (clicking on yes or no but-
tons) and moves (moving a shape in the grid). Evidence
that an interrogative sentence is interpreted as a question
(request for information) would be an answer to the ques-
tion expressed. Evidence for a directive, request for action
interpretation of an interrogative would be that, upon hear-
ing the sentence, the participant moves the shape as indi-
cated by the sentence instead of answering ‘yes’ to the
question. We restricted the analysis to those stimuli for
which the correct response was ‘yes’, and hence, for which
it was possible to respond by moving the shape mentioned
in the sentence. We excluded errors (n = 9 for the ASD
group; n = 2 for the NT group) and missing values (n = 3
for the ASD group).

Response latencies were analysed to determine whether
indirect request interpretation is costlier in ASD than in
NT participants. Response times to different sentences
were defined as the length of time comprised between the
moment when the first coloured shape was spoken out in
the sentence (computed with Audacity 2.0.6™ and coded
in Tobii Studio™) and the mouse click on the yes/no but-
tons (for ‘yes’/‘no’ answers) or the first mouse click on a
shape in the grid (for ‘move in the grid’ responses). Only
response times to correct responses were included within
the analysis.

For the total durations of the fixations on the area of inter-
est encompassing the yes and no buttons and the small area
in-between, the segments started when the first coloured
shape was spoken out in the sentence and ended as soon as
the first left mouse click occurred (either to select a shape or
to click on the yes or no button). Longer fixations on the but-
tons during a move response to an indirect request indicate
hesitation towards a ‘question’ interpretation.

Response Patterns

As can be seen from Fig. 2, participants with ASD did not
provide less directive interpretations of indirect requests

ASD NT

1.00 5
0.754

0.50 5

0.257

0.00 =

]
Is it possible 7

Proportion of responses

] ] ]
Can you ? Is it possible ? Can you ?

D movement D ‘yes’ answer

Fig. 2 Indirect request task: proportion of responses—movement of
the shape or click on the ‘yes’ button—per sentence type by group

than NT participants. Quite on the contrary, it seems that
NT, but not ASD, participants gave less directive interpre-
tations to non-conventionalised Is it possible _? indirect
requests.

Hierarchical logistic multilevel regressions, with by-par-
ticipant intercepts as random factor, revealed a significant
effect of Indirect request type (y2(1) =7.69, p = .005),
as well as an interaction Indirect request type X Group
(x*(1) =6.67, p = .035). Post-hoc comparisons con-
firmed that NT participants provided less ‘move’
responses to non-conventionalised Is it possible _?
than to conventionalised Can you _? indirect requests
(fp=-2.61,SE=.9,z=-2.89,p = .02).

Response Times

Figure 3 displays mean response times. Starting with response
latencies in movement responses—indicative of directive inter-
pretations—in indirect requests relative to control imperatives
(for which no other response was possible). Hierarchical mul-
tilevel linear regressions, with by-participants and by-items
intercepts in the random structure, revealed an effect of Group
(r2(1) = 5.34, p = .02), with shorter response times in the NT
group (f =—739,SE =317,1(44.26) = —-2.33, p = .024)
as well as an interaction Group X Type of sen-
tence ( y*(4)=17.46,p = .002). Post-hoc com-
parisons revealed that directive interpretations of non-
conventionalised Is it possible _? indirect requests
took longer relative to imperatives in the ASD group
( p=1338,SE=367,453.09) =3.65,p = .008 ) ,
and that conventionalised Can you _? indirect requests
took longer relative to imperatives in the NT group
(B =1047,SE = 356,1(53.09) = 2.93, p = .05). There were
no further significant contrasts within each group (ps> .37)
and, per Type of sentence, between the two groups (ps > .2).
Turning to response latencies in ‘yes’ responses—indica-
tive of a literal, ‘question’ interpretation—to indirect requests
relative to control interrogatives (for which the correct
response was ‘yes’). Hierarchical multilevel linear regressions,
with by-participants and by-items intercepts in the random
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Fig. 3 Indirect request task: response time per response—movement
of the shape or click on the ‘yes’ button—and sentence, by group
(vertical bars represent standard errors of means)

structure, revealed no effect of Group (y*(4) = 14.08, p = .1)
and of Type of sentence ( ;(2(2) =5.19, p = .075); however,
there was a significant interaction Group X Type of sentence
(£2(5) = 16.85, p = .005). Post-hoc comparisons confirmed
that, as can be seen from Fig. 3, participants with ASD took
longer in providing a literal response to conventionalised
Can you _? indirect requests relative both to control inter-
rogatives (f = 4412, SE = 1173,1(31.51) = 3.76, p = .008)
and to the literal responses to conventional-
ised Can you _? indirect requests in the NT group
(p =4271,SE = 1296,1(164.8) = 3.3, p = .015). There
were no further significant contrasts within each group
(ps> .22) and, per Type of sentence, between the two groups
(p > .97).

Indirect request task: response time per response—move-
ment of the shape or click on the ‘yes’ button—and sentence,
by group (vertical bars represent standard errors of means)

Fixations on Yes/No Buttons

As can be seen from Fig. 4, which summarises mean fixation
durations on the ‘yes’ and ‘no’ buttons, directive interpreta-
tions were associated with almost no fixations on the yes/no
buttons. Hierarchical multilevel linear regressions, with by-
participant and by-item intercepts in the random structure,
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Fig.4 Indirect request task: mean fixation durations on the yes/no
buttons per response and sentence, by group (vertical bars represent
standard errors of means)

confirmed that, for ‘move the shape in the grid’ responses,
there was no effect of Group (y2(1) = .57, p = .45) and of
Type of sentence (y>(3) = 1.88, p = .39), and no Group X
Type of sentence interaction (y*(5) = 2.97, p = .7).

The Irony Task

A correct interpretation of a target corresponds to a trial
where the participant accurately selects the object the second
character (B) in the video really wants (see the description
of the stimuli). For Literal Yes items, the correct choice was
the object named in the target sentence (e.g., ‘Yes, you know
how much I like physics!”), whereas for Literal No (e.g.,
‘No, you know how much I hate physics!”) and Ironic items
(e.g., ‘Yes, you know how much I like physics!’), it was the
other object displayed in the video.

In order to uncover potential group differences in terms
of attention paid to the speaker and in processing refer-
ence to the (in)correct object, we analysed participants’
eye-movements during the utterance of the target sentence.
We identified four areas of interest (AOI) for the target sen-
tence segment using Tobii Studio software (version 3.2.1):
the speakers eyes, speaker’s mouth, the correct object and
the incorrect object. The position of the AOI was manually
adapted to the movements of the two actors in real time from
the onset of the word referring to an object in the target (e.g.,
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Fig.5 Irony task: proportions of correct responses by utterance Type
and by Group (vertical bars represent standard errors)

physics in ‘Yes, you know how much I like physics!”) until
participants’ response. For each AOI, we calculated the total
fixation duration (i.e., the sum of the durations for all fixa-
tions within an AOI), normalised according to the time the
participant needed to respond.

Accuracy

An inspection of mean proportions of correct responses, per
item Type (Ironic vs. Literal Yes vs. Literal No) in Fig. 5
suggests that Ironic items are more difficult than Literal
Yes and No, especially so for the ASD group. Multilevel
logistic regressions, with by-participants in the random
structure revealed a significant Type effect (Ironic vs. Lit-
eral Yes vs. Literal No; )(2(2) =204.83, p < .001), as well
as an Interaction Type X Group (y*(2) = 23.67, p < .001),
but no effect of the order of appearance of the item
(p = .76). Post-hoc comparisons confirmed that accuracy
on Ironic items was significantly lower in the ASD than
in the NT group (f = -.77,SE = 24,z =32, p = .017),
but not for Literal Yes and Literal No (ps > .6) items.
Additionally, for ASD participants accuracy on Ironic
items was significantly lower compared to Literal Yes
(p=-17,SE=.2,7=-849, p < .001) and Literal No
(p=-277,SE =.25,z=-10.7, p < .001) items. For NT
participants accuracy on Ironic items was also lower compared
to Literal No (f = —1.57,SE = .23,z = -6.84, p < .001),
but not to Literal Yes (p = .078) items.

In order to assess the impact of different cues on irony com-
prehension, we associated each stimuli with a binomial varia-
ble Context, Prosody and Facial expression, depending on the
cue(s) associated with the target utterance. Multilevel logistic
regression with by-participant intercepts in the random struc-
ture yielded significant triple interactions Type X Group X
Context (y2(6) = 25.23, p < .001), Type x Group X Pros-
ody (y2(6) = 18.22, p < .006) and Type X Group x Facial
expression (y2(6) = 86.38,p < .001).

All post-hoc comparisons were restricted to the Ironic
level of the Type factor. In addition to being the level of

interest, recall also that this is the only type of item on
which ASD and NT participants’ accuracy scores dif-
fer. The presence of context increased accuracy both in
the ASD (f = .93,SE = .27,z =338, p = .004) and in
the NT (f =.69,SE =.37,z=2.58, p = .048) groups.
Participants with ASD performed worse than NT par-
ticipants, whether the target utterance was preceded
by a contextual cue making clear the speaker’s prefer-
ences (f=-.71,SE=.27,z=-257,p = .05) or not
(f=-.95SE=.35z=-2.7, p = .035). By contrast, the
presence of ironic prosody (p = .22) or facial expression
(p = .51) did not affect accuracy in either group.

Eye Movements

Fixation durations on speaker’s eyes and mouth were ana-
lysed using hierarchical multilevel linear regressions,
with by-participants and by-items intercepts in the ran-
dom structure. There was no Group effect on total fixation
duration on speaker’s eyes (y?(1) = 1.72, p = .19) and
on speaker’s mouth (y*(1) = 1.34, p = .25). There was
an effect of Group on total fixation duration on the cor-
rect object (y%(1) =5.07, p = .024), as well as a Group
X Type interaction ( y*(4) =35.77, p < .001). Post-hoc
comparisons revealed that participants with ASD fixated
the correct object less in Ironic than in Literal Yes items
(f = —.044,SE = .009, 1(57.95) = —4.93, p < .001). There
was also an effect of Group on total fixation duration on
the incorrect object (y2(1) = 6.67, p = .01), as well as a
Group X Type interaction (y%(4) =45.62, p < .001).
Post-hoc comparisons revealed that participants with ASD
fixated more the incorrect object in Ironic than in Literal
Yes (f =.045,SE = .01,1#(61.34) = 5.83, p < .001) and
Literal No (f = .03, SE = .008, #(60.99) = 3.82, p = .004)
items. In Ironic items, participants in the ASD group also
fixated more the incorrect object than NT participants
(f =.057,SE = .01,1(59.82) = 4.31, p = .001). Finally, for
all AOIs, there was no interaction between Type X Group
X Context, Type X Group X Prosody and Type X Group X
Facial expression (ps > .07).

Background Measures

As can be seen from Table 4, there was no difference
between groups in full-scale, verbal or non-verbal 1Q and
in none of the executive function tasks. Expectedly, relative
to NT participants, participants with ASD had significantly
higher scores on AQ, and significantly lower scores on EQ.

In order to test potential influence of background meas-
ures on the pragmatic tasks, we separately tested each
background measure using linear regression models with
participant age and SES as fixed factors. The two out-
come measures analysed for the indirect request task
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Table 4 Background measures
per group

Measure Group N Mean (SD) t p-value d
Full-scale IQ ASD 24 108.04(18.05) .05 .96 .01
NT 24 107.833(11.01)
Verbal IQ ASD 24 112.04(20.41) 15 .88 .04
NT 24 111.33(11.98)
Non verbal 1Q ASD 24 108.92(14.52) 1.45 15 42
NT 24 103.54(10.92)
Autism spectrum Quotient (AQ) ASD 22 34.96(8.36) 10.51 <.001 3.17
NT 22 12.18(5.77)
Empathy Quotient (EQ) ASD 22 23.64(11.38) —-4.70 <.001 -1.42
NT 22 39.23(10.59)
Stroop
Time interference index ASD 23 —26.26(22.47) — 41 .68 —-.12
NT 24 —24.04(13.27)
Error interference index ASD 23 —.74(1.01) -.97 34 —.28
NT 24 —.42(.75)
Tower of London
Total time ASD 22 575.92 (144.93) =75 22 -.37
NT 24 672.50 (338.36)
Extra moves ASD 22 74.86 (48.03) .49 .63 —.15
NT 24 68.29 (43.00)
Wisconsin Card Sorting Task
Complete category ASD 22 3.46 (1.41) =75 21 -.37
NT 24 3.96 (.75)
Perseverative errors ASD 22 13.63 (13.06) 1.14 .26 .34
NT 24 10.42 (4.41)
Non-perseverative errors ASD 22 9.98 (10.45) -.25 .81 -.07
NT 24 10.81 (11.96)

we used were the proportion of ‘move shape in the grid’
responses to non-conventionalised request forms, and the
proportion of ‘move shape in the grid’ responses to con-
ventionalised request forms. The two outcome measures
analysed for the irony task were the proportion of total
correct responses and the proportion of correct responses
for ironic items. Most results were clearly non-significant,
and for the sake of brevity we choose not to report them
here. There was a tendency for AQ scores to predict over-
all accuracy in the irony task (F(3,40) =2.31, p = .09).
The interaction AQ X Group was also significant, indicating
that higher AQ scores had more impact on accuracy in the
ASD than in the NT group (F(4,39) =2.94, p = 0.032).
There was a group-independent significant effect of verbal
1Q on the proportion of correct responses on ironic items
(F(3,43) =4.35, p = .009). Error interference index of
the Stroop task predicted overall accuracy scores in the
irony task (F(3,42) = 3.81, p = .017), and lower propor-
tion of ‘move the shape’ responses to conventionalised
Can you _? indirect requests (F(3,38) = 3.37, p = .028).
The Number of extra moves in the Tower of London pre-
dicted a higher proportion of ‘move the shape’ responses to
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non-conventionalised requests (F(3,38) = 5.04, p = .005)
and non-conventionalised (F(3,38) = 3.3, p = .031) request
forms. The Number of complete categories in the Wiscon-
sin Card Sorting Task predicted a higher overall accuracy
on the irony task (F(3,41) = 3.44, p = .025) and on ironic
items only (F(3,41) = 3.33, p = .029). Importantly, for all
of these significant effects, the interaction with the Group
factor was not significant (ps > .07). Additionally, even for
the significant effects, ps> .009, and given the number of
models built, it is unclear that even these results would resist
a correction for multiple comparisons. In addition, there was
no relationship between the outcomes of the pragmatic tasks
(ps> .09).

Discussion

The first clear-cut result of this paper is that comprehend-
ing indirect requests is not out of reach for individuals with
ASD, confirming previous findings by Kissine et al. (2015,
2012). Interrogative Can you _? constructions that are con-
ventionally associated with requests elicited the same rate
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of directive interpretations in ASD and NT participants.
Furthermore, reaction times indicate that these interpreta-
tions did not come at a specific cost for our participants
with ASD. Of course, conventionalised indirect requests are
probably encoded, on one level or another, within one’s lexi-
cal knowledge. To that extent, one could speculate that for
individuals with ASD directive interpretations associated
with conventionalised indirect speech acts are not genuinely
pragmatic, but tied to a certain idiomatic construction. In
that relation, recall that, in the ASD group, reaction times
for non-directive responses to Can you _? items were sig-
nificantly higher relative to control interrogatives.

However, ASD participants also evidenced directive
interpretations of non-conventionalised indirect requests.
Actually, for a reason that is not clear to us, they did so
to a greater extent than NT participants. These interpreta-
tions were associated with longer reaction times than control
imperatives in the ASD group, probably reflecting costlier
contextual processing. That said, directive interpretations of
both types of indirect requests were associated with virtually
no fixations on the yes/no buttons, be it in the ASD or the
NT groups. This result—which, for the NT group, replicates
that of Ruytenbeek et al. (2017, Exp. 1)—is indicative of the
fact that the indirect request interpretation is not necessarily
mediated by a prior activation of the literal, ‘question’ mean-
ing. That is, the indirect request interpretation can proba-
bly be accessed directly, without necessarily assessing the
utterance literal, compositional interpretation relative to the
speaker’s communicative intentions (see also Gibbs 2002).
Our indirect request task thus confirms that participants with
ASD rely on context to go beyond the literal meaning, even
in cases where the pragmatically motivated interpretation
does not closely depend on the sentence form.

Such contextual meanings, however, do not require fig-
uring out what the speaker intended to communicate, and
may be reached from an entirely egocentric perspective. By
contrast, in our irony task, the correct response entailed the
attribution of a certain intention to the speaker. Additionally,
recall that the structure of our irony task made it impossible
for participants to rely on contextual incongruence, prosody
and/or facial expression to reach correct responses to ironic
items in a shallower way, as neither literal nor ironic items
were systematically associated with (a combination of) these
cue(s). Results unequivocally show that participants with
ASD struggled with grasping irony, as revealed by signifi-
cantly lower accuracy and longer fixation durations on the
incorrect object for ironic items relative to NT participants.
It clearly appears, then, that the same adults with ASD
who displayed intact contextual comprehension of indirect
requests, have marked difficulties in understanding irony.

Importantly, there is no reason to believe that partici-
pants with ASD lacked interest in the irony task, and did
not attempt to provide correct responses. To begin with,

accuracy was significantly lower in the ASD relative to the
NT group in ironic items only, thus ruling out that partici-
pants with ASD responded at random. It is equally unlikely
that they always opted for the literal interpretation, as the
overall proportion of correct responses on ironic items
neared 50%. Furthermore, the presence of contextual incon-
gruence significantly raised the probability to reach the cor-
rect ironic interpretation. Manifest incompatibility between
the utterance literal content and background context is an
extremely reliable cue to irony (Gerrig et al. 2000; Kreuz
and Link 2002; Deliens et al. 2018). It may thus be recruited,
to a limited extent, by individuals with ASD, as a learned
strategy to detect irony (Persicke et al. 2013), and, in our
task, to give the response opposite to that literally mentioned
by the speaker.

By contrast, in both groups ironic prosody and facial
expression did not increase accuracy on ironic items. This
result is not extremely surprising in itself. Deliens et al.
(2018) show that, for NT adults, ironic prosody and facial
expression can be correctly identified as such against sincere
counterparts in a forced-choice discrimination task; how-
ever, the very same cues are less reliable in an act-out task
of the type used here. Our results confirm that studies that
used forced-choice discrimination tasks and systematically
associated irony with contextual incongruence and marked
prosody do not provide an accurate measure of actual irony
comprehension in autism. Note, again, that eye-tracking data
showed no differences in fixation duration on speaker’s lips
and eyes between groups, making it improbable that partici-
pants with ASD simply disregarded ironic prosody and/or
facial expression. It appears, then, that the discrimination
task used by Chevallier et al. (2011) overestimated the extent
to which individuals with ASD manage to detect irony on
the basis of prosodic cues.

Looking back at Table 1, our results show that preserved
pragmatic abilities in ASD are not necessarily limited to pro-
cesses rooted in structural language, viz. to ‘linguistic prag-
matics’, in the sense of Andrés-Roqueta and Katsos (2017).
At the same time, the very same participants with ASD who
proved capable of context-based indirect request interpretation
had marked difficulties in detecting irony. There was no differ-
ence in the verbal or non-verbal IQ scores, or for that matter
executive functioning, between our participants with ASD and
those in the NT comparison group. Participants with ASD’s
performance on the two pragmatic tasks can therefore not be
explained in terms of verbal or non-verbal IQ. Many among
our participants with ASD received interventions, which may
have improved their socio-pragmatic skills and partly explain
comparable performance between the two groups in the
indirect request task. As discussed in the Introduction, irony
comprehension is intimately linked to complex mind-reading;
understanding a sarcastic speaker involves making assump-
tions about her beliefs, and also about her representation of
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one’s own mental states (e.g., Bryant 2012). This inter-sub-
jective aspect of irony seems inherently difficult to process for
people with ASD independently of their linguistic competence,
1Q profile or exposure to targeted interventions.

Lack of any correlation between participants’ performance
on these two tasks further confirms that they tap different
pragmatic capacities. Such a selective pragmatic profile makes
it unlikely that pragmatics is intrinsically intact in ASD, and
that observed pragmatic deficits might receive a motivational
explanation (cf. Chevallier et al. 2010, 2011, 2012). There
is no reason why participants with ASD would be less moti-
vated in the irony than in the indirect request task, and, as just
mentioned, eye-tracking and response patterns do not suggest
any kind of disengagement from the task. Furthermore, while
participants with ASD expectedly display lower empathy and
lack of propensity to adopt somebody else’s perspective, as
measured by EQ, these features do not explain differential
results on indirect request versus irony tasks.

The selective pragmatic deficit in ASD, which emerges
from our results, is in line with the predictions made by Kiss-
ine (2012, 2013, 2016). According to him, the capacity to
reach non-literal meanings is not intrinsically deficient in
ASD, but impacts only those pragmatic processes that require
genuine perspective-shifting. However, his explanation for
impaired irony in ASD is couched in terms of an underlying
deficit of the flexibility component of executive functions.
Our data do not support the notion that irony impairment can
be explained by executive function impairment. Contrary to
what may be expected from the literature (e.g., Russell and
Hughes 1994; Zelazo et al. 2002; Ozonoff and Rogers 1991;
Hill 2004; Ozonoff et al. 2005), we did not find any group dif-
ference in our executive tasks, which tap different executive
aspects that can be involved in cognitive perspective shifting.
Neither did these results predict any group-specific response
patterns in the pragmatic tasks. One possibility is that our
participants with ASD did not exhibit any difference in exec-
utive functioning relative to the NT group. Intact executive
functioning has been previously reported in ASD at the level
of inhibition (Ozonoff 1997; Adams and Jarrold 2009; Bram-
ham et al. 2009; Lai et al. 2017). Furthermore, while lack
of flexibility is a clear and everyday behavioural hallmark
of ASD, it is also possible that neither the Wisconsin Card
Sorting Task nor the Tower of London are sufficiently fine-
grained to capture the difficulties inherent in ASD executive
functioning (Geurts et al. 2009; Landry and Al-Taie 2016).

Identifying the precise cognitive correlates of selective
pragmatic impairment in ASD thus remains a topic for further
research. What our paper does establish, however, is that these
difficulties should not be explained in terms of incapacity of
using context in utterance interpretation. Realising that some
areas of pragmatic functioning may be intact in ASD should,
by no means, obfuscate the extent of interactional difficul-
ties individuals with ASD routinely experience in their social

@ Springer

life. As repeatedly suggested in the foregoing, such context-
based pragmatic processing is probably limited to an egocen-
tric perspective. Intersubjective dimensions of language use,
those that require to genuinely project into the interactional
partner’s shoes, present multiple challenges to individuals
with ASD. In addition to complex perspective-shifting, they
involve on-line integration of cues from multiple sources, and
complex monitoring of social relations. For instance, beside
high processing demands entailed by irony, its teasing func-
tion may appear incomprehensible to persons with ASD. But
a picture of pragmatics in ASD that is more nuanced than
the through-and-through ‘over-literal’ stereotype, which still
dominates much of current representations of autism, does
better justice to the persons on the spectrum and their needs.
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