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Social interaction between humans often involves language. For example, if you want to 

communicate your holiday experiences to a friend or would like your friend to share his 

thoughts on politics with you, you need language. Individuals with autism spectrum disorder 

(ASD) find it hard to communicate with others. Individuals with ASD can talk endlessly about 

their miniature train collection, even if the hearer shows no reaction. Moreover, they could 

respond to the question ‘How are you?’ by saying ‘The top speed of an Alfa 156 GTA is 155 

miles per hour’. While these are stereotypical examples, communication problems are often 

more subtle, yet highly pervasive. A conversation with an individual with ASD often feels odd 

and somewhat unilateral. Nevertheless, it is hard to pinpoint what precisely makes the 

conversation awkward.  

Social interaction problems of individuals with ASD may be due to their difficulties 

with taking into account the perspective of another person during social interaction. 

Individuals with ASD seem to lack an understanding that others may think, know or see 

things differently and that language is a key means for discovering the content of another 

person’s mind (Tager-Flusberg, 1993). As a result, individuals with ASD experience problems 

in visual, cognitive and affective perspective taking, all of which have been studied 

extensively (Baron-Cohen, 2002; Baron-Cohen, Leslie, & Frith, 1985; Pearson, Ropar, & 

Hamilton, 2013). Additionally, though less investigated, perspective-taking problems are 

present in language (Mizuno et al., 2011).  

This dissertation focuses on perspective taking in language in children with ASD. In 

this general introduction, I will first explain the different types of perspective taking that can 

be distinguished, with a focus on linguistic perspective taking. Next, examples of well-known 

language problems in children with ASD are presented. These language problems have in 

common that they require perspective taking. Also, I will provide examples of expected 

language difficulties in children with ASD for which it is hypothesized in this dissertation that 

perspective taking is involved. Next, the role of various cognitive processes that might be 

needed for perspective taking in language are discussed. These cognitive processes could 

explain why children with ASD may have difficulties with taking into account the perspective 

of another person during social interaction. Finally, the research questions addressed in this 

dissertation are presented and the four studies that are carried out to address these 
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research questions are introduced.  

 

1.1 Perspective taking in children with ASD 

The ability to take the perspective of others is essential to social interaction. First of all, 

visual perspective taking is needed to be able to judge if and how another person can see an 

object or scene when looking at it from a different perspective (Flavell, Everett, Croft, & 

Flavell, 1981). Second, cognitive perspective taking, or Theory of Mind (ToM), is needed to 

ascribe mental states to ourselves and others, and to understand that others have 

knowledge, beliefs, desires and intentions that are different from our own (Premack & 

Woodruff, 1978). Related to ToM is affective perspective taking (i.e., empathy), which is the 

ability to make emotional attributions to, or to understand the feelings of another person 

(Zaki & Ochsner, 2012). All these types of perspective taking play a crucial role in 

communication and social interaction (Harwood & Farrar, 2006; Heyes & Frith, 2014; Hughes 

& Dunn, 1998; Moll, Meltzoff, Merzsch, & Tomasello, 2013). Individuals with ASD have 

difficulties with taking another person’s visual perspective (Pearson et al., 2013; 

Schwarzkopf, Schilbach, Vogeley, & Timmermans, 2014), cognitive perspective (Baron-Cohen 

et al., 1985; Frith, 2001) and affective perspective (Baron-Cohen, 2002; Schwenck et al., 

2012). These perspective-taking problems could explain why social interaction is problematic 

for individuals with ASD (Baron-Cohen, 1995). 

 

1.2 Linguistic perspective taking in ASD  

ASD is characterized by deficits in communication and social interaction and by restricted 

interests and repetitive behavior (DSM-5; American Psychiatric Association [APA], 2013). 

Part of the formal diagnostic criteria for the diagnosis of ASD is ‘a failure of having a normal 

back-and-forth conversation’. While this criterion does not specify what it is individuals with 

ASD fail at, the “back-and-forth” part may be suggestive of what they struggle with. What is 

required to achieve a normal back-and forth conversation? In a conversation there are two 

roles: speaker and hearer. Individuals in a conversation must constantly switch between 

these roles, or perspectives. In addition to perspective switching, speakers and hearers must 

engage in perspective taking; the speaker needs to consider the hearer’s perspective, and 
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the hearer needs to consider the speaker’s perspective. For example, when the speaker says 

‘He was a pig at dinner’, the pronoun ‘he’ can refer to different people. The speaker must 

estimate whether it is clear to the hearer how this pronoun should be interpreted. If not, the 

speaker needs to be more explicit, for example by saying ‘John’ instead of ‘he’. Vice versa, 

the hearer needs to consider the speaker’s perspective to infer the speaker’s intended 

meaning. The hearer could interpret ‘He was a pig’ literally. However, by paying attention to 

contextual information signaling that the speaker is not literally referring to an animal, the 

hearer should be able to conclude that the speaker intends to communicate the figurative 

meaning that this person was greedy. Thus, to achieve a normal conversation, linguistic 

perspective taking is needed. This means that one should not only be able to constantly 

switch between speaker role and hearer role, but also in each role take into account the 

other person’s perspective. This insight that perspective taking plays a crucial role in 

language use has been implemented in various models of language and communication, for 

example, Grice's Cooperative Principle (Grice, 1975), Levinson’s Presumptive Meanings 

(Levinson, 2000), Sperber and Wilson's Relevance Theory (Sperber & Wilson, 1995) and 

Blutner's bidirectional Optimality Theory (Blutner, 2000). 

  

1.3 Well-known language problems in ASD 

Several linguistic expressions seem to require that the speaker and hearer engage in 

perspective taking. A first example that can be argued to involve perspective taking is the 

interpretation of idioms and metaphors. Children with ASD have difficulties with 

understanding the figurative meaning of idiomatic expressions like ‘I have butterflies in my 

stomach’ (figurative meaning: ‘I am feeling nervous’) and metaphorical expressions like 

‘There is a flood outside the museum’ (figurative meaning: ‘There are loads of people 

outside the museum’) (Dennis, Lazenby, & Lockyer, 2001; Rundblad & Annaz, 2010). For the 

interpretation of these expressions, the hearer needs to consider the speaker’s perspective 

to infer the speaker’s intended meaning. A hearer seems to need perspective-taking skills to 

reason that the speaker does not literally refer to ‘butterflies in his stomach’ or ‘a flood 

outside the museum’, but wants to communicate an alternative meaning. It has been argued 

that without perspective-taking skills, a child will not initiate a search for an alternative 
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meaning, which is the figurative meaning (Caillies & Le Sourn–Bissaoui, 2013). Some studies 

have shown that children need perspective-taking skills, like ToM understanding, to correctly 

interpret idioms and metaphors (Caillies & Le Sourn-Bissaoui, 2008; Caillies & Le Sourn–

Bissaoui, 2013; Happé, 1993; Whyte, Nelson, & Scherf, 2014).  

 A second example that can be argued to involve perspective taking is the 

understanding of irony. Children with ASD, and even adults with ASD, have difficulties with 

interpreting ironic remarks (Martin & McDonald, 2004; Wang, Lee, Sigman, & Dapretto, 

2006). They fail to recognize the communicative intent of an ironic remark like ‘You sure are 

a great scorer’ in a situation where the hearer misses several chances to score a goal 

(Filippova & Astington, 2008). Several studies showed that perspective taking, more 

specifically ToM understanding, is required for irony understanding (Filippova & Astington, 

2008; Happé, 1993; Martin & McDonald, 2004). It has been argued that for the 

interpretation of an ironic remark, children need ToM understanding in order to be able to 

identify what the speaker wants the hearer to believe (Winner & Leekam, 1991). 

A third example is the use of the deictic pronouns I and you. These pronouns do not 

always refer to the same person because in a conversation speaker and hearer constantly 

switch roles. When a child says ‘I want a biscuit’, I refers to himself, but when his mother 

answers ‘I don’t think so’, I refers to the mother. It has been found that young children with 

ASD use I to refer to other people (e.g., calling their mother ‘I’) and use you to refer to 

themselves (e.g., ‘You want a biscuit’) (Lombardo & Baron-Cohen, 2010). These reversals of 

the pronouns I and you, also known as pronoun reversals, can be viewed as resulting from a 

failure to shift between the perspective of the speaker and the perspective of the hearer 

(Lee, Hobson, & Chiat, 1994; Tager-Flusberg, Paul, & Lord, 2005). If children do not realize 

that the reference of I and you depends on the speaker’s perspective, which can contrast 

with their own perspective, pronoun reversals occur. Pronoun reversals are a well-known 

early linguistic characteristic in children with ASD (Baltaxe, 1977; Tager-Flusberg, 1994). 

Pronoun reversals are also documented in very young typically developing children, but 

these reversals do not persist (Lee et al., 1994).  
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1.4 Expected language problems in ASD  

Although idioms, metaphors, irony and pronouns may seem as unrelated linguistic 

expressions, an advantage of adopting linguistic perspective taking as the connection 

between these expressions is that it is possible to predict further language problems in 

individuals with ASD. Research attention to these problems may further pin down what 

underlies their failure in having a normal back-and-forth conversation.  

For example, it can be expected that individuals with ASD have difficulties with the 

use and interpretation of spatial expressions, like here, there, in front of and behind. Suppose 

Peter and Jane are looking for a ball. When Jane tells Peter ´The ball is here´ and Peter stands 

further away from Jane, he must interpret here as not near him, but near Jane. When Jane 

says ‘The ball is behind the tree’, this may contrast with Peter’s perspective, as from his 

perspective the ball may be in front of the tree. For the use and interpretation of these 

perspective-dependent spatial expressions, Jane and Peter must be aware of both their own 

perspective and the other person’s perspective. 

 A second example is the interpretation of temporal expressions like forward, behind, 

ahead, before and after. There is an intimate relationship between space and time (Clark, 

1973). Across languages, spatial terms have been imported to talk about time. For instance, 

we can look forward to tomorrow or talk about deadlines that are behind or ahead of us 

(Boroditsky, 2000). The temporal expressions before and after can be used to express the 

order of events in time. Speakers can use these temporal conjunctions to express the 

temporal order of events either in order of occurrence (i.e., temporally congruent) or out of 

order (i.e., temporally incongruent) (Münte, Schiltz, & Kutas, 1998). The interpretation of 

before and after in an incongruent order is found to be more difficult than in a congruent 

order (Blything, Davies, & Cain, 2015; Clark, 1971; Pyykkönen & Järvikivi, 2012). To correctly 

interpret temporal conjunctions in an incongruent order, perspective shifting could be 

needed to shift from one’s own perspective to the speaker’s perspective, to find out why the 

speaker presented the events out of order. If the speaker does use this more complex form, 

the hearer must reason why the speaker used an incongruent order instead of the less 

complex temporally congruent order. 
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1.5 Cognitive processes needed for perspective taking 

Several higher-order cognitive processes, such as ToM and Executive Functioning, may be 

needed for taking the other person’s perspective in communication (Martin & McDonald, 

2003). Executive Functioning (EF) refers to a collection of higher-order cognitive processes, 

like working memory, inhibition and flexibility, that allow for the flexible alteration of 

thought and behaviour in response to changing contexts (Welsh & Pennington, 1988). 

Children with ASD have been found to have problems with the EF processes of working 

memory, cognitive inhibition and cognitive flexibility (Geurts, van den Bergh, & Ruzzano, 

2014; Hill, 2004b; Pennington & Ozonoff, 1996). Also, these children have often been 

reported to have problems with ToM understanding (Baron-Cohen et al., 1985; Frith, 2001). 

Thus, the problems with EF and ToM understanding may explain why children with ASD find 

it hard to take into account the other person’s perspective in a conversation. 

  The process of perspective taking involves activating and representing one’s own 

perspective, then shifting to the other person’s perspective, keeping both perspectives in 

mind and subsequently inhibiting one’s own perspective in order to take the other person’s 

perspective. First of all, it can be expected that children need Theory of Mind (ToM) to 

understand that other people’s perspectives might differ from the child’s own perspective. 

In addition to ToM, the EF processes of working memory, cognitive inhibition and cognitive 

flexibility might be needed (Brown-Schmidt, 2009; Nilsen & Graham, 2009). Working 

Memory, which is the capacity to actively maintain information for short periods of time, 

while performing another task (Baddeley, 1986), could be needed to simultaneously hold 

one’s own perspective and the other person’s perspective in mind. Cognitive inhibition is the 

mental ability to suppress irrelevant information (Dagenbach & Carr, 1994). Cognitive 

inhibition may be needed to inhibit one’s own response prompted by one’s own perspective 

(Friedman & Leslie, 2005). Cognitive flexibility is the mental ability to shift between different 

thoughts or actions (Scott, 1962). After having inhibited one’s own perspective, cognitive 

flexibility could be needed to flexibly shift between one’s own (egocentric) perspective and 

another person’s (conflicting) perspective (Farrant, Maybery, & Fletcher, 2012; Geurts, 

Broeders, & Nieuwland, 2010). Hence, it can be expected that ToM understanding and EF 

are needed for perspective taking in language. 



Chapter 1  

16 
 

1.6 Research questions 

This dissertation focuses on linguistic perspective taking in children with ASD. Based on well-

established problems with visual, affective and cognitive perspective taking in children with 

ASD, we examined whether perspective-taking problems are also present in the linguistic 

domain. When language difficulties in individuals with ASD are recognized, those difficulties 

are mostly attributed to a pragmatic deficit, which is the ability to use language 

appropriately in social contexts (Tager-Flusberg, 2006). However, language problems in 

individuals with ASD have also be found in the syntactic domain (Durrleman, Hippolyte, 

Zufferey, Iglesias, & Hadjikhani, 2015; Eigsti & Bennetto, 2009), suggesting that other aspects 

of language, beyond pragmatics, may also be impaired in individuals with ASD. In this 

dissertation it is hypothesized that in any area of language that requires language users to 

take into account the perspective of their conversational partner, language difficulties are 

expected to occur in individuals with ASD.  

Before the issue of perspective taking in language is addressed, I will first study the 

assumed difficulties with perspective taking in the cognitive domain (i.e., ToM 

understanding) in children with ASD. A ToM deficit is considered to explain social and 

communication impairments in children with ASD (Frith, 2001). However, the standard tasks 

used to measure ToM understanding require strong verbal abilities. It has been suggested 

that differences in ToM understanding between children with ASD and their typically 

developing peers may disappear when their differences in verbal abilities are accounted for 

(Gernsbacher & Pripas-Kapit, 2012; Tager-Flusberg & Sullivan, 1994). If cognitive 

perspective-taking deficits in children with ASD are indeed due to poor verbal abilities, this 

could suggest children with ASD do not have problems with perspective taking.  

The central research question addressed in this dissertation is whether children with 

ASD have more problems than their typically developing peers to interpret linguistic 

expressions that are argued to involve perspective taking. To this end, three linguistic 

phenomena that seem to require linguistic perspective taking are investigated: deictic 

pronouns such as I and you, spatial prepositions such as in front of and behind, and temporal 

conjunctions such as before and after. Examining these linguistic phenomena can give insight 

into whether language difficulties in children with ASD occur in the syntactic and semantic 
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domain, as well as the in pragmatic domain. If children with ASD indeed have a linguistic 

perspective-taking deficit, this could explain why they fail to have a normal back-and-forth 

conversation.  

An additional research question addressed in this dissertation is which cognitive 

processes may contribute to linguistic perspective taking, in particular the ability as a hearer 

to take the speaker’s perspective into account. Problems with higher-order cognitive 

processes such as ToM and EF could help explain why children with ASD have difficulties 

with interpreting linguistic expressions that are expected to require perspective taking. In 

addition, the simultaneous study of linguistic expressions, ToM understanding, and EF will 

enhance our understanding of what cognitive capacities children with ASD require to achieve 

a normal back-and-forth conversation. Therefore, we examine if individual differences in 

ToM understanding, working memory, cognitive inhibition and cognitive flexibility are 

associated with the correct interpretation of the linguistic expressions mentioned above. 

 

1.7 Study design 

The participants in this dissertation were children with ASD and typically developing children 

between 6 and 12 years old. Only monolingual Dutch-speaking children with no diagnosis of 

any language disorder were included in this study. All children in the ASD group were 

diagnosed with ASD by clinicians on the basis of the DSM-IV-TR criteria (APA, 2000) and had 

an IQ of >75 derived from a clinically administered full IQ test. In addition to the clinical 

diagnosis, in all children, the Autism Diagnostic Interview Revised (ADI-R; Rutter, Le Couteur, 

& Lord, 2003), the Autism Diagnostic Observation Schedule (ADOS; Lord, Rutter, DiLavore, & 

Risi, 1999) were administered in this study by certified professionals.  

The child and at least one of the parents came to the lab together on a single day. 

While the parent was interviewed (ADI-R), the child was tested individually in a quiet room 

with two experimenters present. To asses children’s ToM understanding, a low-verbal ToM 

task (adapted from Meijering, Van Rijn, Taatgen, & Verbrugge, 2013) and a high-verbal ToM 

task (adapted from Hollebrandse, van Hout, & Hendriks, 2014) were carried out. Also, three 

controlled language comprehension tasks were carried out to assess children’s 

comprehension of deictic pronouns, spatial prepositions and temporal conjunctions. 
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Furthermore, to measure working memory, cognitive inhibition and cognitive flexibility, a N-

Back task (cf. Owen, McMillan, Laird, & Bullmore, 2005), a Flanker test (cf. De Sonneville, 

1999), and a classical switch task (adapted from De Vries & Geurts, 2012) were administered. 

To estimate children’s IQ and their general verbal ability, two subtests (Vocabulary and Block 

Design) of the WISC-III-NL (Kort et al., 2002) and the Peabody Picture Vocabulary Test (PPVT-

III-NL; Schlichting, 2005) were administered. 

 

1.8 Outline of this dissertation 

The first study (Chapter 2) focuses on ToM understanding in children with ASD. In this study, 

ToM understanding is investigated in a standard high-verbal ToM task and a low-verbal ToM 

task. The aim of this study is to examine whether ToM difficulties in children with ASD are 

still present when verbal demands in a ToM task are low. Also, we investigated if individuals 

differences in verbal ability, IQ, working memory, cognitive inhibition and cognitive flexibility 

could explain why children with ASD have an expected poorer ToM performance. 

Study 2 (Chapter 3) focuses on the interpretation of deictic pronouns in children with 

ASD. In pronoun production, it has often been shown that young children with ASD 

incorrectly use I and you, resulting in pronoun reversals. These reversals may be explained as 

resulting from a failure to shift between the perspectives of the speaker and the hearer. In 

this study, the interpretation of the deictic pronouns I and you in direct speech reports in 

children with ASD is examined. An example of a direct speech report is when the speaker 

reports: ‘James said, “You won the prize!”’. To select the correct referent of you, the hearer 

needs to make a perspective-shift from the perspective of the actual speaker of the 

utterance to the perspective of the reported speaker, James (Köder, Maier, & Hendriks, 

2015). I hypothesize that in these situations, children with ASD fail to shift perspectives to 

correctly interpret I and you, resulting in pronoun reversals in interpretation by interpreting I 

as you and you as I. 

In study 3 (Chapter 4), the interpretation of spatial prepositions (e.g., in front of and 

behind) in children with ASD are investigated. As has been pointed out, the interpretation of 

spatial prepositions seems to depend on the visual perspectives of the hearer and the 

speaker. In this study, children are asked to interpret spatial prepositions in situations from 



General introduction 
 

19 
 

their own perspective or from the contrasting visual perspective of the speaker. What makes 

these situations complex is that the child does not know whether the speaker describes the 

situation from her own perspective or from the child’s perspective as a hearer. To interpret 

in front of and behind from the speaker’s visual perspective, the hearer could engage in 

perspective taking to interpret the preposition from the speaker’s perspective. We 

hypothesize that children with ASD fail to shift perspectives and interpret in front of and 

behind from their own visual perspective.  

In study 4 (Chapter 5), I concentrate on time perception in language. There is a close 

relation between space and time in language. Spatial terms are used to talk or think about 

time (Boroditsky, 2000; Casasanto & Boroditsky, 2008; Clark, 1973). In this study, the 

interpretation of the temporal conjunctions before and after in children with ASD are 

investigated. Depending on the speaker’s choice of type of conjunction and the clause order, 

before and after can be used to express the order of two events in order of occurrence (i.e., 

temporally congruent) or out of order (i.e., temporally incongruent). The interpretation of 

temporal conjunctions in an incongruent order is found to be difficult for typically 

developing children (Blything et al., 2015; Clark, 1971; Pyykkönen & Järvikivi, 2012). These 

situations have been argued to be challenging because the hearer should shift from the 

actual perspective in time to alternative temporal perspectives (McCormack & Hoerl, 1999). 

It can be expected that these situations are even more challenging for children with ASD 

because perspective taking seems to be involved. We hypothesize that children with ASD fail 

to shift perspectives and therefore have difficulties with interpreting before and after in an 

incongruent order.  

In Chapter 6, the general discussion, I return to the two research questions. I discuss 

the main findings of the four studies in the light of these research questions and the 

hypothesized linguistic perspective-taking deficit in children with ASD.  
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