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Introduction 

Individuals diagnosed with autism spectrum disorder (ASD) have abnormalities in their ability 
to interact with other people and tend to show limitations in their verbal and non-verbal 
communication. Furthermore, they show repetitive and restricted interests and behaviours 
and many of them show hyper- or hypo reactivity to sensory input or unusual interest in 
sensory aspects of the environment (DSM-5, APA 2013). According to the DSM-5, the severity 
of ASD is foremost based on social communication impairments and the presence of 
repetitive, restricted patterns of behaviour. Social communication impairments and more 
precisely, deficits in social and emotional reciprocity are recognised as the primary defining 
feature of ASD (DSM-5, APA, 2013, p.50). Adequate and objective assessments of reciprocity 
are thus crucial features of the diagnostic process. 

The DSM specifies impaired reciprocity in ASD children as ‘ranging from abnormal social 
approach and failure of normal back and forth conversation, to reduced sharing of interests, 
emotion or affect; to failure to initiate or respond to social interactions’ (APA, 2013, p.50). 
This description suggests that in individuals with ASD, a deficit in reciprocity is a necessary 
condition. However, there is an increasing recognition in the clinical field, that individuals with 
ASD can strongly vary in clinical presentation of key impairments associated with autism 
(Jones & Klin, 2009; Mundy, Henderson, Inge, & Coman, 2007; Scheeren, Koot, & Begeer, 
2012). For instance, not all ASD individuals, especially those with normal levels of intelligence 
seem to have a lack of reciprocal abilities. They may generally show adequate reciprocity 
under specific circumstances, for instance in structured or rule governed situations (Begeer, 
Malle, Nieuwland, & Keyser, 2010; Liebal, Colombi, Rogers, Warneken, & Tomasello 2008; 
Ponnet, Buysse, Roeyers, & de Corte 2005; Sally & Hill, 2006). As impairments in reciprocity 
are considered the prime defining feature of ASD, these observations imply the necessity of 
assessing the limitations of reciprocal behaviour, especially in normally intelligent individuals 
with ASD and furthermore to gain better insight in individual differences and similarities in the 
reciprocity they display. 

In order to assess reciprocal behaviour, clinicians currently rely on their own observations or 
on clinical assessment tools that measure reciprocal behaviour indirectly by reports of parents 
or caretakers. Often used instruments are the Autism Diagnostic Interview-Revised (ADI-R; 
Rutter, LeCouteur, & Lord, 2006), the Social Communication Questionnaire, (SCQ; Rutter, 
Bailey, & Lord., 2003), the Social Responsiveness Scale (SRS; Constantino & Gruber, 2005), and 
the Childhood Autism Rating Scale second edition (CARS-2, Schopler, Van Bourgondien, 
Wellman, & Love, 2010). If the information on reciprocal behaviour assessed with these tools 
is inconclusive and standardised observations are needed, there is the option to use the 
Autism Diagnostic Observation Schedule (ADOS, Lord, Risi, Lambrecht et al. 2000). The ADOS 
tests a broad domain of social and emotional skills, and provides information about the 
presence of reciprocity. However, nor the ADOS nor the other instruments mentioned 
measure the quality of reciprocal behaviour of the participant, i.e. none of these assess the 
child or adolescent’s objectively specified reciprocal responses to the examiner in terms of 
duration, frequency and one sidedness (ranging from only focussed on themselves to equally 
sharing of own or other’s activities or intentions). Not only is such additional information 
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about the exact limitations in reciprocity often needed in the diagnosing process, but this kind 
of information can also provide useful cues for training or treatment of the child’s specific 
deficits. Obviously, a standardised instrument providing exactly this type of information is 
badly needed. 

To provide a better assessment tool to specifically target the quality of reciprocal behaviour 
in autism, we developed a new instrument. The Interactive Drawing Test (IDT, Backer van 
Ommeren et al. 2012, 2015, 2016, 2017) is especially designed to measure the quality of 
pivotal aspects of reciprocal behaviour in a child or adolescent in a standardised way. These 
specific features are not covered by any of the currently used assessment tools, including the 
ADOS. With the IDT, we aim to supply detailed information about the nature of specific 
limitations and abilities in the individual’s reciprocal behaviour. To study its psychometric 
properties, we tested the reliability and the validity of the IDT in multiple and diverse samples 
of individuals with and without ASD. 

The IDT is an interactive test procedure to elicit reciprocal behaviour and is suited for use with 
children and adolescents form age 6 to 18 years. The test relies on the detailed registering and 
scoring of the interactions of a child or adolescent with the examiner, during the joint creation 
of a drawing using colour pens. Reciprocal behaviour during the inter-action process is 
reflected by the relative frequency with which by turn-taking participants contribute 
meaningful elements to a mutual drawing object. In the studies reported in this dissertation, 
the psychometric properties of the IDT are tested. Specific differences in the quality of 
reciprocity between children and adolescents with and without ASD are investigated with the 
IDT, as well as the effect of age, gender and mild intellectual disabilities on the reciprocity 
scores obtained with the IDT. 

Reciprocity 

Reciprocity has not only been important in human evolution (Schultz, Davidson, Kirsner, et al., 
2011), but also plays a key role in daily social life. It entails smooth and fair social exchanges 
between individuals, such as equally returning favors, alternately helping each other, or 
displaying acts of kindness in response to other’s kindness (Gernsbacher, 2006; Gouldner, 
1960; Komorita et al., 1992). Deficits in reciprocal behaviour as seen in individuals with ASD 
may lead to difficulties in participating in conversation, or in playing or working together and 
may hamper developing and maintaining friendships (Bauminger & Kassari, 2000). Not only is 
a standardised measurement of impairments of reciprocal behaviour important for diagnosing 
autism, reliable and valid assessment of reciprocity is especially important as it could provide 
more insight in the nature or cause of these impairments as well. 

For developing a test that measures vital aspects of reciprocity, we had to take a closer look 
at the concept of ‘reciprocity’. Reciprocity has a rich research background in social psycho-
logy, economics and several other scientific disciplines (see chapter 2 for details). In these 
disciplines reciprocity has vital characteristics in common: it always involves equal interacting 
(e.g., in psychology responding with a smile to the smile of another person) or similar 
interacting (e.g., in economics exchanging objects with similar worth or value) or 
complementary interacting (e.g., in biology regenerating activity between cells) and includes 
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finely timed turn-taking (e.g, in linguistics mother and baby exchanging vocal sounds in turn). 
These characteristics were used as ‘markers’ for defining the specific aspects of reciprocal 
behaviour which the IDT intends to measure. 

The Interactive Drawing Test (IDT) 

The IDT is a ‘real life’ interactive test. During the test procedure, the examiner collaborates 
with the participant in making a joint drawing. Importantly, there is no instruction to the child 
other than: ‘We are going to draw together’. Using different coloured pens, they start drawing, 
taking turns, on a shared piece of paper. In every turn the participant is free to initiate new 
drawing elements, or add elements to existing drawing objects initiated by him/herself or by 
the examiner. This procedure resembles the often unstructured and unpredictable aspects of 
real life situations, for instance when two children start playing together. A crucial feature of 
the IDT is that it provides conditions wherein reciprocal behaviour can emerge spontaneously, 
rather than based on explicit instructions. By paying attention to the examiner’s drawing 
actions the participant may contribute to the content initiated by the examiner (e.g., when 
the examiner draws a house, the participant may add a chimney). However, the child is never 
verbally or nonverbally requested to do so. In the IDT protocol the examiner is provided with 
detailed instructions to facilitate reciprocal turn-taking and elicit reciprocal interactions by 
drawing incomplete objects and thus – implicitly - prompting the child or adolescent to 
contribute (e.g., the examiner draws only the frame of a motorcar, and thus enables the 
participant to complete the motorcar by contributing wheels). Throughout the test, which 
lasts approximately 10 minutes, the examiner draws according to specific instructions what to 
draw and when. Because of the otherwise spontaneous nature of the interaction, it is 
important that the examiner follows instructions to the letter. In contrast the participant is 
free to draw anything he/she fancies. The drawings are analysed and scored after completion 
of the test. Specific reciprocal interactions can be reliably coded, and computed in relation to 
the total number of turns, thus scaling the reciprocal behaviour of the participant. 

Research aims 

The general aim of the studies in this thesis was to develop the IDT as a standardised diagnostic 
instrument for measuring reciprocal behaviour in individuals with autism. This required testing 
the psychometric properties of the IDT. Specific differences in the quality of reciprocity 
between children and adolescents with and without ASD were investigated with the IDT in a 
pilot study. The reliability and validity of the IDT were further tested in a large sample. Then 
we did additional research on the effect of gender and mild intellectual disabilities on 
reciprocity as assessed with the IDT. 
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Structure of this thesis 

Chapter 2 describes the concept of reciprocity and the development of reciprocal behaviour 
in typically developing children. Furthermore, impairments in reciprocal behaviour of high 
functioning children with autism spectrum disorders are explored. The design of the IDT, and 
its administration and scoring are also presented in this chapter. 

Chapter 3 presents the results of the first study that investigated if the IDT differentiates 
between reciprocal behaviour of children and adolescents with ASD (n = 24, age range 6-18 
years) and those without ASD (n = 25, age range 6-23 years). The aim of this study was to 
explore if and to what the extent the various aspects of reciprocal behaviour measured with 
the IDT are influenced by ASD characteristics. 

Chapter 4 reports on a study that tested the reliability and validity of the IDT with a sample of 
131 children and adolescents with ASD (age range 6- 18 years) and 62 without ASD (age range 
6-18 years).The first aim of this study was to establish the reliability of the IDT with 20 
randomly selected participants (15 ASD and 5 TD) by investigating to what extent the level of 
reciprocal behaviour measured with the IDT is influenced by different raters and to investigate 
with a test-retest study to what extent the outcome is consistent over time. This test-retest 
study was executed with a separate sample of 15 children with ASD (age range 9-12 years) 
and 16 without ASD (age range 7-13 years). A second aim of this study was to explore the 
extent to which reciprocal behaviour measured with the IDT differentiates between normally 
intelligent children and adolescents with and without autism irrespective of age, verbal 
abilities or gender. The last aim of this study was to investigate if and to which extent the 
severity of autism measured with the SRS and ADOS, influences the level of reciprocal 
behaviour measured with the IDT. 

Chapter 5 presents a study on sex differences in the reciprocal behaviour of children and 
adolescents with ASD (114 boys and 32 girls, age range 6-18 years) and without ASD (55 boys 
and 24 girls age, range 6-17 years). The aim of this study was to explore if and to what extent 
reciprocal behaviour as measured by the IDT, is influenced by gender rather than ASD 
characteristics. 

Chapter 6 elaborates on differences in reciprocal behaviour of children with mild intellectual 
disabilities in a study of children with ASD (n = 35 age range 8-16 years) and without ASD (n = 
20, age range 6-12 years). The aim of this study was to explore the extent to which reciprocal 
behaviour as measured by the IDT is influenced by cognitive abilities rather than ASD 
characteristics. 

Chapter 7 concludes with general conclusions and discussion on the merits and limitations of 
the studies on the Interactive Drawing Test reported in this thesis.   
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The concept of reciprocity 

Reciprocity plays an important role in evolution, social development and civilization and has 
been studied extensively, not only in psychology but also in linguistics, biology, philosophy and 
economy. Ideas from these fields contribute to a definition of the psychological meaning of 
the construct, as outlined below. 

In linguistics, the literal translation of the term reciprocity is described as derived from the 
Latin word, reciprocus, meaning alternating. Furthermore, reciproque means “similarly”, i.e. 
"the natural return, the like". Reciprocus, is composed of the prefix re, back, and pro, forward. 
These meanings imply a back and forth movement, i.e. turn-taking. Turn-taking while talking 
represents the very foundation of a reciprocal verbal exchange between people (Trevarthen, 
1979; Trevarthen & Aitken, 2001). 

In biology, reciprocal activity is seen between cells, allowing them to grow, regenerate or 
repair organs. Biological reciprocity is a vital, dynamic and often healing process in the human 
body (Schultz, et al., 2011). Biology underlines the importance of reciprocity as a survival 
function in human evolution. Furthermore, neuro-imaging studies suggest, although not 
uncontroversial, that innate mirror neuron systems in the brain provide a direct internal 
experience, and therefore understanding of another person’s act, intention or emotion and 
as such enable a person to act reciprocally (Oberman & Ramachandran, 2007; Rizzolatti, 
Fabbri-Destro, Cattaneo, 2009, Sartori, Cavallo, Bucchioni, Castiello, 2011). 

Economics and philosophy usually define reciprocity by reciprocity norms. Prescribing how to 
behave and which goals to achieve, the economical reciprocity norms aim to prosper or gain 
wealth by helping those who help us and retaliate against those who injure us, i.e. ‘tit for tat’ 
(Falk & Fischbacher, 2006; Gächter & Falk, 2002; Komorita, Parks, & Hubert, 1992; Ochea & 
de Zeeuw, 2015). Philosophy provides ethical and social norms for how and when to act 
reciprocally and can stipulate what goals are worthy to achieve (Nowak, M. 2006, Leimar O., 
Hammerstein, 2001, Becker, 2005; Gouldner, 1960; Perugini, Galucci, Presaghi, & Ercolani, 
2003). 

Psychologists consider human reciprocal interaction compared to reciprocal interactions in 
other living species as by far the most sensitive and specific kind of interaction. Unlike 
economic exchanges, reciprocal exchanges from a psychological perspective do not always 
have a well-defined ‘value’ or goal. For instance, the purpose of reciprocal behaviour can be 
experiencing and sharing events or emotions with other people without direct gain. 
Furthermore, ‘tit for tat’ retaliating is not seen as desired reciprocal behaviour in psychology.  
With this kind of vindictive behaviour natural groups (e.g., families) will be dysfunctional and 
relations (e.g., friendships) languish (Lahno, 1995). 

A social interaction becomes reciprocal when participants are sharing an action, a thought, an 
intention or emotion. The quality of a reciprocal process while participants are interacting is 
determined by the level of similarity in content and the equivalence or complementarity of 
contributions of the participants (Gernsbacher, 2006; Gouldner, 1960; Komorita et al., 1992) 
and may substantially vary. A reciprocal exchange is complementary if it is executed with 
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respect to a mutual goal or theme (Brownell & Carriger, 1990; Dabos & Rousseau, 2004). 
Consequently, not all social interacting means participating in a reciprocal process. For 
example, when a child while playing together, continuously tells the other participant to play 
the game according to his/her own rules, the interaction process is not reciprocal because the 
contributions of the participants in establishing the mutual goal (playing this game) are not 
equal. 

The content of reciprocal sharing, i.e. the type of ‘information’ that is exchanged, may vary 
widely: from the basic sharing of similar, simple actions to complex exchanges. For example, 
repeatedly reacting on each other’s vocal sounds as newborns and their mothers do (Chen, 
Striano, & Rakoczy, 2004), are basic while exchanges about sharing thoughts, intentions and 
achieving a mutual goal (e.g., colleagues working together on a project) or sharing emotions 
(e.g., friends who console each other after a disastrous event) or all possible combinations of 
these aspects, can become fairly complex. 

Reciprocity in human interaction is an ongoing and increasingly dynamic process of ‘acting and 
reacting’ (WHO, 1992, p. 198-199; Juarrero, 2000; Fujisawa, Kutsukake, & Hasegawa, 2008; 
Laursen & Hartup, 2002; Trevarthen & Aitken, 2001). This ‘acting and reacting’ can take place 
directly and thus simultaneously, between individuals (e.g., while they are having a 
conversation, or playing together) but also over time (e.g., helping a friend now, in the same 
way that he has helped you in the past). Reciprocity is therefore not a static concept or a 
separate ability that can be tested or observed in one individual. Reciprocity always implies 
two (or more) people interacting and reacting on each other’s actions, intentions, thoughts or 
feelings. 

More basic levels of reciprocity require joint attention, joining in the mutual action and turn-
taking of participants. By paying attention to each other, participants can perceive how to 
react in a reciprocal way and if necessary switch one’s action pattern when unexpected or 
new actions are introduced by the other participant. To be able to act spontaneously and with 
flexibility (an aspect of executive functioning, Moses & Tahiroglu, 2010; Jurado & Rosselli, 
2007; Russell, 1997; Tomasello, Carpenter, Call, Behne, & Moll, 2005) also facilitates both basic 
and more complex reciprocal interactions. In more complex reciprocal interactions 
participants besides using these basic social skills, increasingly need the skills to seek, detect, 
understand and react on continuously changing social and emotional cues (Hoffman & Haxby, 
2000; Singer, Kiebel, Winston, Dolan, & Frith, 2004; Trevarthen, 1979) and to process all this 
information in their interdependence (i.e. ‘central coherence’; Ames & Jarrold, 2007; Happé, 
2000; Milne & Szczerbinski, 2009; Pellicano & Rhodes, 2003). Theory of Mind skills (Astington 
& Jenkins, 1995; Baron-Cohen, 2001), especially the ability to understand another person’s 
social actions and feelings (Zeman & Garber, 1996) or his/her intentions and thoughts 
(Tomasello et al. 2005) may also play an important role in more complex reciprocal behaviour. 
Theory of Mind skills or their smooth application in social exchanges in real life, have been 
demonstrated to be limited in people with ASD. 

In summary, reciprocal behaviour entails a dynamic process of often spontaneous interacting 
and sharing of two or more people with equal, similar or complementary exchanges. This 
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process of interacting includes finely timed and mutually attuned turn-taking and steadily 
increasing dynamics as the interaction unfolds. To further operationalise and assess reciprocal 
behaviour in children and adolescents with ASD, we need a universal yardstick based on the 
normal development of reciprocal abilities from birth until adulthood. A description of this 
development is given in the next section. 

The development of reciprocal behaviour in TD children 

Typically Developing (TD) children are born with an innate tendency toward reciprocal 
interaction. They develop various aspects of reciprocal behaviour during childhood to 
maintain relationships and to cooperate with others to survive (Carpenter, 2009; Darwin, 
1869; Hamilton, 1964; Tomasello et al., 2005). This development of reciprocal behaviour 
wherein being focussed on others and perspective taking is important, can be described in 
cumulative phases of social-emotional and cognitive development during childhood 
(Selman,1980) and consequently follows the same pattern for most children (Carpenter, 2009; 
Feldman & Greenbaum, 1997; Olson & Spelke, 2008; Piaget & Inhelder, 1969; Trevarthen & 
Aitken, 2001). 

In the first (egocentric) developmental phase children experience the difference between self 
and other foremost physical and they are not consciously aware that others have their own 
intentions, feelings and goals, different from their own. Their reciprocal interactions are 
characterised by spontaneously and instantaneously (on reflex) reacting in a similar way on 
actions of others and thus entail foremost sharing an activity. These reciprocal interactions 
include already a basic characteristic of reciprocal interacting i.e. taking turns and can already 
be observed in newborns within a few weeks e.g. when they make mutual eye contact or stop 
babbling when another person starts talking to them (Tomasello et al., 2005) or when they 
join others in alternately tongue sticking (Meltzoff & Moore, 1983, 1995) or playing peak-a-
boo. Toddlers on the playground take turns sliding down the slide, however they often need 
an adult to coordinate this interaction. During this first developmental phase not only an 
increase of activity and object sharing takes place but the first attempts to helping each other 
emerge as well (Eckerman, Davis, & Didow, 1989; Fujisawa et al., 2008; Warneken & 
Tomasello, 2006; Trevarthen, 1993). 

In the second (subjective) developmental phase children gradually become aware that not 
only other children show activities you can share, but that they have intentions (e.g. goals) 
and ideas just like you. Then more complex reciprocal interactions can be seen with sharing 
mutual (concrete) goals and interacting in a complementary manner with a peer. For instance, 
at around three years of age, children are observed to build a sandcastle together (Fujiawa et 
al., 2008; Howes, 1988; Warneken & Tomasello, 2013). They even start to show the first signs 
of perspective taking, i.e. when children are playing a game on an iPad together, after having 
their turn they can be observed to rotate the iPad back in accordance with the orientation of 
the other participant, enabling the other participant to start his/her turn. 

In the third (self-reflective) developmental phase, a child can imagine the perspective of the 
other child and the other child’s perspective of him/her and is able to fully understand and act 
upon another person’s intentions, feelings and thoughts as evidenced from the literature and 
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research on Theory of Mind development (Astington & Jenkins, 1995; Baron-Cohen, 1994; 
Moore, & Magillivray, 2004; Moses & Tahiroglu, 2010; Tomasello et al., 2005). At this stage of 
their development (around the age of 6 years) children show a rather complex reciprocity with 
increasing dynamics seen in the duration and complexity of the reciprocal interactions. By now 
reciprocal interactions are characterised not only by adequate turn-taking behaviour, but by 
sharing both concrete and abstract mutual goals, while including intentions, thoughts, ideas 
and feelings of each other. For instance, this is observed in the acceptance of unexpected or 
spontaneous new inputs of each other while playing together and the willingness to join in or 
complete each other’s input.  Furthermore, in this phase children are fully able to collaborate 
at school for a considerable length of time with each other (e.g., with verbal negotiation and 
equally contributing to achieve a mutual and increasingly complicated goal). 

Especially in adolescents the complexity of reciprocity further increases due to the develop-
ment of a more differentiated sense of self and others and an increasing development of 
social-emotional and cognitive functioning. For instance, in a study of complex reciprocal 
process between parent and adolescent it was found that reciprocal interactions between 
parents and adolescent match another exactly in the degree of warmth or hostility that is 
exchanged (Beveridge, & Berg, 2007). 

The outlined findings on the concept and the development of reciprocity, have provided us 
with an in-depth insight in reciprocity. It has become clear that only by targeting the dynamic 
process of reciprocal interacting with taking in consideration how the individual’s behaviour 
fits into the ongoing interactions with others, and then by measuring specific defined aspects 
(characteristics) of reciprocity, a more precise estimation of the quality of reciprocal behaviour 
can be provided. 

Impairments in reciprocal behaviour in children and adolescents with ASD 

To date, no studies have focused on direct assessment of different aspects of reciprocal 
behaviour with validated tests, to determine impairments in reciprocity associated with ASD. 
However, research findings on social-emotional skills that contribute to reciprocity in 
individuals with ASD are extensive. In this section, these findings will be explored and 
discussed in view of expected limitations in reciprocity in children and adolescents with ASD. 

 Studies of preschool and elementary school children with ASD, reveal that they show less joint 
attention, less eye contact and imitating, and that they remain less engaged in interactions, 
compared to typically developing peers (Kasari, Sigman, Mundy, & Yirmiya, 1990; Merin, 
Young, Ozonoff, & Rogers, 2007; Mundy et al., 1994; Toth, Munson, Meltzoff, Dawson, 2006; 
Travis, Sigman, & Ruskin, 2001; Wimpory, Hobson, & Nash, 2007). According to these findings, 
children with ASD are expected to develop a lower level of reciprocity than their typically 
developing peers. However, in the end differences in social skills between children and 
adolescents especially if high functioning, seem to be less striking than scientists expected a 
few decades ago. Elementary school children with ASD have been found to gradually develop 
basic social-emotional skills that are required for reciprocal behaviour. For instance, they are 
found to be able to identify social emotional cues and rules (Beaumont & Sofronoff, 2008; 
Elder, Caterino, Chao, Shacknai, & DeSimone, 2006; Rao, Beidel, & Murray, 2008) and discover 
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how to use them. Children and adolescents with ASD especially when high functioning,  also 
show a good understanding of others’ psychological and mental states, and behave 
appropriately during social interactions by using acquired explicit social scripts or rules (Baron-
Cohen, Jolliffe, Mortimore., & Robertson, 1997; Bauminger & Kasari, 1999; Begeer, Rieffe, 
Meerum Terwogt, & Stockmann, 2003, Begeer, et al. 2010; Dahlgren & Trillingsgaard, 1996; 
Ponnet, Roeyers, Buysse, De Clercq, & van der Heyden, 2004, Ponnet et al., 2005; Schatz & 
Hamdan-Allen, 1995). In successful collaboration, reciprocal behaviour (e.g. taking turns, 
sharing and equally contributing, to a mutual goal) is pivotal (Cole & Teboul, 2004). Children 
with ASD have been found to collaborate successfully in structured test situations as in a 
Prisoners’ Dilemma task (Sally & Hill, 2006) or in a Collaborative Problem-Solving task (Liebal, 
et al., 2008; Kimhi & Bauminger, 2012). ASD children clearly can succeed in performing a 
collaborative task (placing pairs of blocks to balance scales), and are even more successful 
when collaborating with a friend. However, they solved the balance problem slower, showed 
more irrelevant behaviour and used fewer sharing comments than typically developing 
children. These studies on collaboration showed that ASD children, albeit somewhat later than 
children with typical development, gradually acquire and use abilities needed for reciprocal 
behaviour. 

Taking a closer look at the conditions of these positive research findings reveals important 
conditions under which individuals with ASD perform adequately and reciprocally: namely in 
structured (i.e., rule governed) and predictable (e.g., familiar) situations with preferably 
familiar participants. Unfortunately, real life situations do not always meet these conditions, 
as they are generally unstructured and unpredictable. Under such circumstances, individuals 
with ASD are generally observed to show limitations in reciprocal behaviour (Cahnnon, 
Charman, Heap, Crawford, & Rios, 2001; Hadwin, Baron-Cohen, Hill, 1997; Joseph & Tager-
Flusberg, 2004; Klin & Saulnier, 2007; Ozonoff & Miller, 1995; Wimpory, et al., 2007). 
Unstructured, new or non-rule governed situations frequently occur in real life. In these 
situations, learned scripts or rules cannot be applied. Rather, individuals have to attune to 
others to seek, detect and to react quickly and spontaneously to fast changing social and 
emotional cues. Children and adolescents with ASD were found to be less attuned to others 
(Hadjikhani, Joseph, Snyder, & Tager-Flusberg, 2006; Gallese, 2006; Paul, Orlovsky, Marcinko, 
Volkmar, 2009) and less able to perceive and handle social cues in unstructured situations 
compared to typically developing children and adolescents (Chiang & Carter, 2008; Dawson, 
Toth, Abbott, Osterling, Munson, et al., 2004; Frith & Frith, 2003; Happé & Frith, 2006; Klin, et 
al. 2007). Instead ASD individuals are more inclined to reason about what an adequate, i.e. 
reciprocal reaction could be, a much slower process. In interactions that provide more 
structure, more time to reflect (e.g. via email) and require no immediate engagement, ASD 
children and adolescents perform far more adequate than in direct social interactions 
(Schilbach, 2016).The characteristic difference between individuals with and without ASD 
seems to foremost reflect a lack of spontaneous mentalising and/or behavioural adaptation, 
and thus a lack of social responsitivity in direct interaction, than a lack of ability to reflect upon 
other’s mental states. This assumption is in line with a recent study that found that the ASD 
perceptual system returns functionally intact signals for interpreting other people's actions 
adequately and that autistic individuals can access these effectively when prompted and 
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motivated to do so under controlled conditions, but that they may fail to exploit them 
adequately during real-life social interactions (Cusack, Williams & Neri, 2015). 

In summary, although ASD children have a lower natural tendency for displaying basic 
reciprocal behaviour than TD children, in time they seem to be able to learn and use social, 
emotional and cognitive skills including reciprocal skills during childhood. Given the large 
individual differences in learning and developing social skills, the limitations in reciprocal skills 
will vary greatly in children with ASD.  However, it is expected that even ASD children and 
adolescents who have developed adequate reciprocal skills, still will have limitations in 
showing reciprocal behaviour in real life situations because then their limitations in 
spontaneous and complicated reciprocal interacting will likely reveal themselves. Therefore, 
a test for measuring reciprocity has to target the dynamic process of reciprocal interaction 
under real life conditions in order to find limitations in individuals with ASD, both those with 
normal intelligence and those with cognitive impairments. In the next section of this chapter 
we will describe the concept of the IDT developed based on preceding considerations. 

The design of the IDT, administration and scoring 

The Interactive Drawing Test (IDT) involves a drawing game between two participants namely 
the child or adolescent and the examiner. Important principles for developing this specific 
diagnostic instrument for measuring reciprocity were: 

• The test had to create a real-life interaction between people with as little structure as 
possible in order to entice spontaneous interaction; 

• The setting of the test had to elicit reciprocal behaviour, i.e. collaboration; 
• The test had to measure objectively specified responses on different aspects of reciprocal 

behaviour; 
• The test had to target only non-verbal reciprocal behaviour, and the complexity of 

reciprocal behaviour that is measured, was to be expected in children from the age of 6 
years. 

A real-life interaction 

We have chosen to develop a drawing game which involves the production of a joint drawing 
(i.e., a collaborative activity) by the child or adolescent and the examiner (participants). 
Children find drawing pleasurable, not only just the scribbling itself but seeing the result of 
drawing as well (Farokhi & Hashemi, 2011); Kellogg, 1970). Furthermore, drawing is often used 
as a successful assessment tool (Maserati, et al., 2015; Williams, Fall, Eaves,   & Woods-Groves, 
(2006) even with ASD children (Kimhi & Bauminger, 2012; Lee & Hobson, 2006; Stefanatou, 
2008; Vital, Ronald, Wallace & Happe, 2009). No specific drawing qualities are required of both 
test participants. An additional advantage of drawing activity is that interactions of 
participants become immediately visible on paper after each drawing turn, and remain visible 
after finishing the test as well. Therefore, drawing together became the choice of activity for 
the IDT as a diagnostic instrument assessing reciprocal behaviour. 

The only instruction given to the child is: ‘We are going to draw together’, after which the 
examiner and the child take turns in adding elements to the drawing. Without any given rules 
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and without mentioning its intended topic (collaboration), the test situation resembles a free 
play activity as in real life. Thus the child is free in drawing anything he/she fancies. 
Consequently, the nature of the drawing activity can vary from participants drawing their own 
objects on the same drawing paper, to spontaneously producing a joint drawing. Producing a 
joint drawing not only demands taking turns and acting and reacting on each other, the basic 
elements of reciprocal behaviour, but also involves more complex reciprocal behaviour, i.e. 
ongoing collaboration of the participants wherein reciprocal interactions play a pivotal role 
(Cole & Teboul, 2004; Kimhi & Bauminger, 2012; Liebal, et al., 2008; Sally & Hill, 2006). 

Eliciting reciprocal behaviour 

The examiner is explicitly instructed to elicit reciprocal behaviour by drawing incomplete 
objects and by showing examples of reciprocal responses (e.g., adding elements to the 
uncompleted drawing of the child). The examiner is also instructed to start turn-taking by 
turning the paper back to the child and to keep doing that during the administration of the 
IDT. As evaluation of participation after finishing the IDT, participants are asked to rate 
whether they liked taking part in the drawing task on a 5-point scale (smiley’s) ranging from 
very much (5 points) to not at all (1 point). Minor IDT performances of participants with a 
participation rating below 3 points (i.e. neutral) have to be interpreted with caution. 

Measuring objectively specified responses and scoring reciprocal behaviour 

Using the IDT, specific aspects of reciprocal behaviour can be measured because we translated 
important aspects of reciprocal behaviour (Reciprocal turn-taking, Interacting in other’s 
initiative and Reciprocal flexibility) into scales of reciprocal behaviour while making a mutual 
drawing. Scoring reciprocal behaviour is done by coding the presence or absence of the 
reciprocal behaviour. In the rare event that in a turn a child adds more than one addition to 
the drawing, only the ‘best’ addition is analysed.  Each drawn addition of the child and the 
examiner is identified during the administration of the IDT by numbering after each turn, the 
drawing interaction of the child (even numbers) and examiner (odd numbers) during the 
administration. If the IDT is videotaped, numbering and scoring can be done afterward. To 
make scale scores relative to the total amount of turns, they are computed as a proportion of 
the total number of turns, with higher scores reflecting more reciprocal behaviour. 
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Scoring the IDT 

After completion of the procedure, the child’s performance is scored using the following 
scales: 

Scale 1: Reciprocal turn-taking 

This behaviour is already observed before the age of 3/4 years (Meltzoff & Moore, 1983; 
Tomasello, et al., 2005) and reflects the most basic but necessary reciprocal behaviour as there 
is no reciprocal interaction possible without taking turns. Furthermore, with this scale we aim 
to assess the reciprocal quality of turn-taking by registering if and how adequate the 
participant imitates the turn-taking behaviour of the examiner. Each time the child is active in 
turn-taking by copying the examiner’s turn-taking behaviour, i.e. pushing and rotating the 
paper back to the examiner after his/her turn, the child is awarded with two points for turn-
taking. The child scores only one point if only the paper is pushed back, and no points if the 
child waits for the examiner to initiate turn-taking. The guidelines provide a cut-off score: a 
score below this score represents a poor performance on reciprocal turn-taking. 

Scale 2: Reciprocal interaction 

At around three years of age, children start to show more complex reciprocal interacting by 
sharing and contributing to concrete goals, e.g. building a sandcastle together (House, 
Henrich, Sarnecka, & Silk, 2012; Warneken & Tomasello, 2013). At the age of six years, children 
are expected to adequately collaborate while making a drawing together. With this scale, we 
aim to assess the level of reciprocal ability, by coding how often meaningful elements are 
contributed to a mutual goal without taking in consideration who initiated this goal. Each time 
the child joins the examiner in drawing a mutual subject matter (e.g., contributes to the 
drawing of a tree), he/she is warded one point for reciprocal interaction. A poor performance 
on this scale indicates impaired reciprocal ability. 

Scale 3: Reciprocal interaction in other’s initiative 

This scale targets the quality of the reciprocal process. By registering how often the participant 
contributes meaningful inputs to a mutual goal initiated by the examiner, an indication is 
obtained of the degree to which collaboration with equal participation, as an important aspect 
of the quality of the reciprocal action, is achieved. Each time the child contributes to a drawing 
object initiated by the examiner, he/she is awarded one point. The score on this scale shows 
to what extent the interaction process itself is ‘equal’ (i.e. then the child collaborates often or 
as much in the drawing object of the other person as in his/her own object). The guidelines 
provide a cut-off score: a score below this score represents a poor performance, implicating 
that the participant is too much focussed on an activity of his/her own or - combined with low 
scores on scale 2 - even shows limited reciprocal interaction. 

Scale 4: Reciprocal flexibility 

At the age of six increasing dynamics are seen in the duration and complexity of collaboration 
(Howes, 1988). By registering how often interfering inputs from the examiner are accepted by 
the participant we aim to provide an indication for the degree of flexibility in adapting 
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interactions to spontaneous changes of tactics or intentions. Each time the child positively 
responds to the examiner’s addition of a specific interfering type of element, he/she is 
awarded one point for flexibility. The child scores one point if he/she incorporates the element 
(e.g., the participant draws a policeman behind the steering wheel in response to the 
examiner drawing a siren on the motorcar). Rejecting a contribution includes scratching the 
addition away, changing it to fit the original concept, or ignoring it. The total score of 
reciprocal flexibility is based on the sum of the separate scores, with a maximum score of 
three points. The proportion score is calculated by dividing the total score by three. A poor 
performance on this scale (not accepting any of the specific interfering inputs of the examiner) 
indicates limited reciprocal flexibility. 

Total score 

The sum of the scale scores provides a measure of the quality of reciprocal behaviour. 
Performances below the cut off score (given in the guidelines) indicate that the child had 
shown impaired reciprocal behaviour (i.e., in the clinical range). 

 

In sum, in this chapter, we proposed that reciprocity is characterised by its dynamic process 
quality, and that ASD children and adolescents even when high functioning, are expected to 
show limitations in participating in real life reciprocal interacting. Consequently, a test for 
measuring reciprocity must focus on interactions of a child or adolescent with another person. 
If this test provides the real-life conditions that are difficult to handle for (HF)ASD individuals, 
then they most likely will show their limitations in reciprocity. In the last section, we presented 
the design of the Interactive Drawing Test (IDT), a test developed on the basis of these 
considerations. In the following two empirical chapters, we investigated the psychometric 
properties of the IDT by first investigating with a small pilot study, if the IDT differentiates 
between normally intelligent children and adolescents with and without ASD (chapter 3) and 
then testing the reliability and validity of the IDT with a larger sample (chapter 4). 
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Abstract 

Few instruments have been developed that measure impairments in reciprocity, a defining 
feature of autism. We introduce a new test assessing the quality of reciprocal behaviour: the 
interactive drawing test (IDT). Children and adolescents (n= 49) with and without high 
functioning autism spectrum disorders (HFASD) were invited to collaborate with an 
experimenter in making a joint drawing. Within both groups the performance on collaborative 
reciprocity improved with age. However, compared to the control group, HFASD participants 
showed less collaborative and more basic reciprocal behaviour and preferred to draw their 
own objects. They were less tolerant of the experimenter's input as well. Performance on the 
IDT was independent of estimated verbal IQ. Reciprocal behaviour in self-initiated objects 
corresponded with more parental reported autistic traits, while reciprocal behaviour in other-
initiated objects corresponded with less autistic traits. The findings of this study suggest that 
IDT is a promising instrument to assess reciprocity. 

Introduction 

Poor reciprocity is one of the defining features of an Autism Spectrum Disorder (ASD; APA, 
2000). However, few studies have focused on the direct assessment of real life reciprocal 
behaviour by means of validated tests, in normally intelligent, or high functioning children and 
adolescents with ASD (HFASD). Consequently, our knowledge of the nature and the 
development of a core feature of autism – the capacity to show reciprocal behaviour during 
real life, unstructured interactions - is limited. In the current study, reciprocal behaviour is 
analysed in children and adolescents with HFASD with a new instrument that is specifically 
developed to examine reciprocity during a joint, unstructured social interaction: the 
Interactive Drawing Test (IDT). 

The diagnostic criteria of an autistic disorder denote a lack of reciprocity as one of the required 
areas of impairment. The term reciprocity is not further explained in the DSM, but exemplified 
by anecdotal descriptions such as ‘not actively participating in simple social play or games’, 
‘preferring solitary activities’, or ‘involving others’ in activities only as tools or ‘mechanical 
aids’ (APA., 2000, p. 72). The ICD-10 (WHO, 1992) is more forthcoming in their description or 
reciprocal impairments of individuals with autism, which are illustrated with  ‘inadequate 
appreciation of socio-emotional cues, as shown by a lack of responses to other people's 
emotions and/or a lack of modulation of behaviour according to social context and, especially, 
a lack of socio-emotional reciprocity’. Qualitative impairments in communication of 
individuals with autism are illustrated with ‘poor synchrony and lack of reciprocity in 
conversational interchange’; lack of emotional response to other people's verbal and 
nonverbal overtures; impaired use of variations in cadence or emphasis to reflect 
communicative modulation; and a similar lack of accompanying gesture to provide emphasis 
or aid meaning in spoken communication’ (WHO, 1992, p. 198-199). In addition to its inclusion 
in diagnostic criteria, the construct of reciprocity has a rich research background in economics 
and social psychology. Here it is usually defined by the reciprocity norm, which prescribes that 
we should help those who have helped us in the past and retaliate against those who have 
injured us, i.e., tit for tat (Komorita, et al., 1992). More precisely defined, reciprocity includes 
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mutual and symmetrical exchange between individuals while talking, working or playing 
together (Gernsbacher, 2006), including finely timed turn-taking and steadily increasing 
dynamics as the interaction unfolds. Reciprocal behaviour is pivotal to the minute process of 
collaborative behaviour between individuals who perform activities to reach shared goals. 
Without equal participation and exchange with finely tuned turn-taking, collaboration fails 
and does not lead to satisfactory results (Cole & Teboul, 2004). 

From early infancy on, young children show the motivation to engage in joint actions with 
others and share psychological states during dyadic interactions (Feldman & Greenbaum, 
1997, Trevarthen & Aitken, 2001, Carpenter, 2009). The ability to successfully collaborate with 
another child develops from basic to more advanced levels during the course of early 
childhood. The first signs of parallel activity emerge at around two years of age, when groups 
of toddlers can be seen playing in each other’s proximity and involved in the same type of 
activity. Their attention is centred on objects, but they operate separately and without much 
mutual exchange (e.g., playing along, rather than with another child). Gradually children 
develop the ability to behave in a complementary manner with a peer. Basic reciprocal 
behaviour can be observed when children start equal turn-taking and object sharing 
(Eckerman et al., 1989, Warneken & Tomasello, 2006). At three years of age, shared themes 
(e.g. building a sandcastle together) among playmates emerge (Howes, 1988). Children also 
begin to understand that peers have rights as well as intentions to consider. During middle 
childhood more advanced, collaborative reciprocity emerges. By then children fully 
understand other’s individual goals and intentions, as evidenced from the literature on Theory 
of Mind development (Yirmiya, et al., 1998). Moreover, they have also gained the skills and 
motivation to share psychological states with one another (Tomasello, et al., 2005). This 
sharing of intentions entails the basic infrastructure for basic and complex reciprocity. It 
enables children to play in more complicated ways, like building a small playhouse together 
or, indeed, making a joint drawing, with each child participating and attributing to achieve a 
common goal. Collaboration not only depends on the child’s increasing cognitive skills but also 
on his or her emotional functioning (Perez & Gauvain, 2005). The willingness to interact, to 
negotiate and the ability to emotionally deal with the input of another person are important 
facilitators for collaboration. 

Various studies have investigated the ability of HFASD individuals to collaborate with adults. 
Preadolescent children with HFASD - in contrast to children with ASD have been found to 
reciprocate adequately in structured test situations: they are able to collaborate successfully, 
e.g., on a Prisoner's Dilemma task (Sally & Hill, 2006), show a good understanding of others’ 
psychological states, and behave appropriately during social interactions, using acquired 
explicit social scripts or rules (Baron-Cohen, et al., 1997; Bauminger & Kasari, 1999; Begeer, et 
al., 2003; 2010; Dahlgren & Trillingsgaard, 1996; Happé, 1995; Ponnet, et al., 2004; 2005; 
Schatz & Hamdan-Allen, 1995). Despite these assets, children with HFASD often fail to show 
appropriate reciprocal behaviour with adults and peers during unstructured real life 
interactions (Channon, et al., 2001; Hadwin, et al., 1997; Wimpory, et al., 2007; Joseph & 
Tager-Flusberg, 2004; Klin, et al., 2007; Ozonoff & Miller, 1995), respond less to bids for 
collaboration (Aldridge, et al., 2000; Carpenter, Pennington, & Rogers, 2001) and spend less 
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time in social interactions with peers compared to typically developing children (Bauminger, 
et al., 2003, 2008). The evidence for this impairment is primarily based on observations from 
children’s daily life situations, rather than on direct assessments with psychological 
instruments. 

In recent years, the Autism Diagnostic Observation Schedule; ADOS (Lord, et al, 2000) has 
evolved ways of measuring reciprocity between an examiner and a child. The ADOS is a highly 
reliable and valid diagnostic instrument. It includes the observation of various activities in 
semi-structured situations, that allows the experimenter to observe social and reciprocal 
behaviour. The ADOS does assess the quality of contact with the experimenter in terms of 
frequency, pleasantness, and one sidedness. However, Reciprocal play and communication 
are evaluated based on the judgment of the examiner. With the IDT, we aim to target the 
quality or style of reciprocal behaviour based on the direct assessment of objectively specified 
responses. 

In the current study we examined reciprocity during a test situation that is unstructured and 
unfamiliar for the child, by means of a new interactive testing procedure, the Interactive 
Drawing Test (IDT). During this test, which involves the production of a joint drawing, a child 
has the opportunity to show collaboration with an adult experimenter. To resemble the 
unstructured and unpredictable aspects of real life social interactions, the only instruction 
included a short comment ('we are going to draw together'), after which the experimenter 
and the child took turns in adding elements to the drawing. The topic of the activity was not 
mentioned, because we aimed to study whether collaborative drawing emerged 
spontaneously, rather than based on explicit instructions. 

Basic reciprocity was measured by coding how often a drawing action of the child made a 
physical connection with the preceding drawing action of the experimenter. Collaborative 
reciprocity was coded when the child and the experimenter mutually drew meaningful 
objects, based on a shared underlying goal (e.g., when the child and the experimenter both 
add elements to the drawing of a tree). We also analysed who originally introduced an object 
or concept that then became a shared goal, and whether the child incorporated or dismissed 
the experimenter’s additions in the drawing. Additional assessment of the correspondence of 
the IDT with standardised measures for the severity of social impairment was provided by 
examining the correlation of the IDT scores with the Social Responsiveness Scale, which 
quantifies the level of autistic severity using parent ratings (Constantino et al., 2003). 

Individuals with HFASD were expected to show basic reciprocity to the same extent as typically 
developing controls, while showing diminished collaborative reciprocity, in particular in 
response to experimenter- initiated aspects of the drawing. We predicted that they would be 
less able to accept additions of the experimenter in their drawing, than the controls. 
Furthermore, we expected more collaborative reciprocity on the IDT to correspond with a 
lower autism severity according to the SRS. Finally, based on their increased ability to 
understand others’ psychological states and to employ explicit social scripts or rules 
adolescents were expected to show a better overall performance on the IDT than children. 
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Method 

Participants 

Participants were 49 children and adolescents (42 males, 7 females), including 24 participants 
with HFASD (3 females) and 25 typically developing comparison participants (4 females), 
group wise matched on age, gender and cognitive abilities, based on the Dutch version of the 
Peabody Picture Vocabulary Test-NL (Schlichting, 2005; Dunn & Dunn, 1997), which measures 
receptive vocabulary and correlates with overall intelligence (Bell, Lassiter, Matthews & 
Hutchinson, 2001). The HFASD participants were recruited from two psychiatric institutions 
specialised in treatment of autistic individuals in the Netherlands. The diagnostic classification 
of ASD was given by a psychiatrist according to established DSM-IV-TR-criteria and based on 
examination by multiple experienced clinicians (psychologists, psychiatrists and 
educationalists). The diagnostic process included anamneses, heteroanamneses, and 
psychiatric, neuropsychological and logo pedic examinations. Additional diagnostic infor-
mation was obtained with the Social Responsiveness Scale (SRS, Constantino et al., 2003), a 
questionnaire for parents to quantify the level of autistic severity of their child. This measure 
confirmed the clinical diagnoses (see Table 1 for sample characteristics). 

 

Table 1. Age, PPVT, and SRS scores for the HFASD and Control group: means, standard 
deviations, and range. 

 HFASD group 
(n = 24) 

Control group 
(n = 25) 

 M 
(SD) 

Range M 
(SD) 

Range 

Age (in years) 13.6 
(6.0) 

6.8 – 23.7 11.5 
(5.0) 

6.7 – 19.7 

Peabody Picture 
Vocabulary(PPVT) 

109 
(12.2) 

96 – 145 109 
(9.36) 

91 – 131 

Social Responsiveness  
Scale (SRS) 

92.5 
(27.69) 

54 - 159 21.9 
(8.50) 

4 - 36 
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Material 

The material included a single sheet of drawing paper (A3), four different colour markers and 
a video camera, aimed at the drawing paper and the side of the participants. 

Procedure 

The IDT 
After informed consent was obtained from parents, the child was invited to participate. The 
IDT was administered in a quiet room in the child’s school, and took place at the end of a 40- 
minute session that included several other tests. The child was seated across the table from 
the experimenter. The drawing paper and colour markers were placed in the middle of the 
table. The experimenter told the child: ’We are going to draw together’. After both had chosen 
their own marker, the experimenter drew a single horizontal line and then shifted and rotated 
the paper towards the child. This shifting and rotating by the experimenter was continued 
during the IDT after each turn. 

The experimenter received specific instructions what to draw and when. The first instruction 
was to draw a simple picture of a house. Besides this instruction, the experimenter, a trained 
psychologist, was expected to act as a neutral test experimenter, to respond to the child in a 
natural way, but without directive suggestions to the child regarding the drawing. The 
experimenter finished the house in five turns, allowing the child to make its own addition after 
each turn. The single lines of the house were finished regardless of the child’s participation 
(see Figure 2). Following the picture of the house, the experimenter started two other objects, 
one with a single bow and one with a wave figure. After introducing these elementary shapes, 
the experimenter was instructed to follow the child’s drawing initiative without adding new 
elements (e.g., if the child made a face from the bow, by adding eyes and a mouth, the 
experimenter coloured in the irises). 

After finishing the above described elements, the experimenter was specifically instructed to 
contribute to anything the child drew. Towards the end of the interaction, the experimenter 
was asked to make specific contributions to the child’s drawing. First, the experimenter 
contributed in an appropriate or fitting way (e.g., adding apples to a tree that was drawn by 
the child). Second, the contribution of the experimenter became inappropriate (e.g., adding 
bottles to the child’s tree). Third, the experimenter’s contribution would change more 
radically an element of the child's drawing (e.g., a dark cloud, or bolt of lightning is drawn 
partially over the child’s tree). After approximately ten minutes, the drawing phase was 
completed. The whole session was videotaped. 

Scoring the IDT 
Based on the analysis of the videotaped interaction, each drawn addition of the child and the 
experimenter was numbered. The total number of turns was registered in order to calculate 
the proportion of basic reciprocity, collaborative reciprocity and turn-taking behaviour. Scores 
were analysed in relation to the total number of turns, thus resulting in proportion scores for 
basic and collaborative reciprocity and ‘no reciprocity’ scores ranging from 0 - 1.  In each turn 
the addition of the child was analysed and given one score (basic or collaborative or ‘no’ 



32 

reciprocity). In the rare event that in a turn a child did more than one addition, the ‘best’ 
addition was scored. 

No reciprocity 
When the child did not add a meaningful element to the drawing of the experimenter, or did 
not draw in its close vicinity, the score was 0. (e.g. instead of joining the experimenter in 
drawing a house together, the child starts drawing a dinosaur further than 2 cm away from 
the house ‘in progress’ of the experimenter). 

Basic reciprocity 
Whenever the child made a physical connection with or within two cm of the experimenter’s 
preceding contribution, his or she scored one point for basic reciprocity. Furthermore, it was 
registered whether the connection was made in a drawing object initiated by the participant 
or the experimenter. 

Collaborative reciprocity 
Each time the child joined the experimenter in a drawing with a mutual goal (e.g., the child 
and the experimenter both contribute to the drawing of a tree), the child scored one point for 
collaborative reciprocity. Again, we registered whether collaboration took place in a 
contribution initiated by the participant or the experimenter. 

Reciprocal turn-taking 
The total number of turn-takings was counted and the number of times the child shifted and 
rotated the drawing paper back to the experimenter was registered. The child scored one 
point when both shifting and rotating were performed. 

Accepting the experimenter’s input 
The response to the new, unfitting and radical changing contributions of the experimenter to 
elements of the child’s drawing were scored as total acceptance (the child incorporates the 
addition, e.g., in response to the experimenter drawing wheels under the child’s fish, the child 
adds a steering wheel in the fish) or no acceptance (the child dismisses the addition, ignores 
it by drawing elsewhere or gets angry or upset). Responses were analysed separately for the 
appropriate, inappropriate and radical changing additions of the experimenter. 

Interrater reliability, based on two blind ratings of scores of all participants was excellent, with 
Cronbach’s alphas ranging from .94 (basic reciprocity) to .97 (collaborative reciprocity). An 
elaborate scoring system can be obtained from the corresponding author. 

Social Responsiveness Scale (SRS) 
The SRS was used to index quantitative autistic traits in all participants. The SRS is a 65-item 
parent questionnaire which assesses social interactions, relationships, and communication 
skills. Studies using the SRS report high discriminant validity, differentiating well between 
typically developing, at-risk, and autism populations (Constantino et al., 2003). 
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Results 

Basic reciprocity 

Repeated measures Anova for basic reciprocal behaviour with Group (HFASD versus 
Comparisons) and Age (two age groups, denoted as children [< age 10 years; n = 28, including 
13 children with HFASD and 15 children with TD] and adolescents [≥ age 16 years; n = 21, 
including 11 children with HFASD and 10 children with TD]) as between-subjects factors and 
Initiative (child versus experimenter) as within-subjects factor showed main effects for Group, 
F(1,45) = 5.46, p = .02, d = .67, and Initiative, F(1,45) = 6.33, p = .02, d = .32, but not for Age. 
Unexpectedly, the HFASD group used more basic reciprocity than the comparison group (i.e., 
they made more physical connections with the experimenter’s drawing), while all participants 
tended to show more basic reciprocity in the experimenter-initiated elements of the drawing 
than in the child-initiated elements. A significant Group X Initiative interaction,  F(1,45) = 10.45, 
p = .01, emanated from a higher number of basic reciprocal contributions in the HFASD than 
in the comparison group on elements of the drawing they had initiated themselves, F(1,46) = 
17.92, p < .001, d = 1.21. No group differences were found with regard to objects initiated by 
the experimenter (Table 2). 

Collaborative reciprocity 

Repeated measures Anova for collaborative reciprocity with Group and Age as between-
subjects factors and Initiative as within-subjects factor showed main effects of Group, F(1,45) = 
9.44, p < .01, d = .87, and Age, F(1,45) = 17.37, p = .001, d = 1.06. As expected, individuals with 
HFASD showed less collaborative reciprocity than the comparison group, and younger children 
from both samples showed less collaborative reciprocity than adolescents (see Table 2). 

An interaction effect for Group X Initiative, F(1,45) = 24.68, p < .001, was due to contrasting 
group effects in the participants or experimenter initiated drawings. HFASD participants 
revealed a higher level of collaborative reciprocity based on their own than on the 
experimenter’s initiative, F(1,47) = 24.58, p = .001, d = 1.29. The comparison group showed a 
reverse pattern: they executed a near significant higher level of collaborative reciprocity when 
the experimenter took the initiative rather than when they initiated elements themselves 
F(1,47) = 3.49, p = .06, d = .49 (see Figure 1). 

A near significant interaction for Group X Age X Initiative, F(1,45) = 3.63, p = .06, was further 
analysed by testing the Age X Initiative interactions within both Groups. The simple effect of 
Age X Initiative was near significant in the comparison group, F(1,23) = 4.03, p = .06, but not in 
the HFASD group. When responding to an initiative of the experimenter, typically developing 
adolescents showed more collaborative reciprocity than typically developing children, F(1,23) = 
9.42, p < .01, d = 1.25. Based on their own initiative, no age effects were found. The HFASD 
group showed contrasting age effects. On their own initiative, adolescents with HFASD 
collaborated more than children with HFASD, F(1,22) = 4.71, p < .05, d = .89. However, when 
responding to the experimenter’s initiative, no age effects were found. In short, the older 
typically developing participants increasingly collaborated in experimenter- initiated elements 
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of the drawing, while the older HFASD participants increasingly collaborated in their self-
initiated elements of the drawing. 

 

Table 2. Basic and Collaborative Reciprocity, Means and Standard Deviations. 
  HFASD group Control group 

 Initiative Child
M 

(SD) 

Adolescent
M 

(SD) 

Total 
M 

(SD) 

Child
M 

(SD) 

Adolescent 
M 

(SD) 

Total 
M 

(SD) 

Basic 
Reciprocity 

Participant  .13 
(.11) 

.09 
(.09) 

.11 
(.10) 

.02 
(.03) 

.01 
(.02) 

.02 
(.03) 

Experimenter  .11 
(.10) 

.08 
(.10) 

.10 
(.10) 

.12 
(.12) 

.08 
(.10) 

.10 
(.10) 

Total .24 
(.17) 

.18 
(.16) 

.21 
(.17) 

.14 
(.12) 

.10 
(.07) 

.12 
(.10) 

Collaborative 
reciprocity 

Participant .25 
(.19) 

.41 
 (.16) 

.33 
(.19) 

.24 
(.15) 

.23 
(.15) 

.24 
(.15) 

Experimenter .12 
(.09) 

.23 
(.19) 

.17 
(.15) 

.34 
(.14) 

.56 
(.22) 

.43 
(.21) 

Total .38 
(.23) 

.64 
(.22) 

.50 
(.26) 

.58 
(.20) 

.79 
(.12) 

.66 
(.20) 

 

Reciprocal turn-taking 

No differences were found in the number of turns taken by individuals from the HFASD (M = 
21.54, SD = 8.09) or comparison groups (M = 27.54, SD = 15.38), but the children from both 
groups (M = 28.69, SD = 14.93) took more turns than adolescents (M = 19.10, SD = 5.03), F(1,46) 

= 7.98, p < .01, d = .80. 

The percentage of the total number of turns where participants shifted and rotated the 
drawing paper back to the experimenter was lower in HFASD (M = 30.58, SD = 34.10) than 
comparisons (M = 66.25, SD = 33.90), F (1, 33) = 10.26, p < .01, d = 1.06, and in children from 
both groups (M = 32.81, SD = 36.81) than adolescents (M = 74.47, SD = 24.64), F(1,33) = 16.54, 
p < .001, d = 1.34. 

Accepting the experimenter’s input 

Typically developing children and adolescents accepted the appropriate additions of the 
experimenter in their drawing in all cases (e.g., after the experimenter added eyes to the head 
of a child’s little doll figure, the child added a mouth). The HFASD children were less accepting 
(only 62% of the cases) than comparison children (100%), χ2 (1) = 7.45, p < .01, 



  35 

d = .54, but HFASD adolescents fully accepted experimenter’s additions. Typically developing 
participants (both children and adolescents) also accepted the experimenter’s input when it 
was inappropriate in all cases (e.g., after the experimenter added a face underneath a 
motorcar, the child transformed the motorcar into a hat), while HFASD participants only did 
so in 70% of the cases, χ2 (1) = 8.34, p < .01, d = .46. No group differences emerged with respect 
to the radical changing additions (e.g., the experimenter drew a thunderbolt into the child’s 
tree), but adolescents (93%) were generally more accepting than children (61%),  
χ2 (1) = 4.73, p < .05, d = .35. 

 

Figure 1. Proportion of collaborative engagement. 

 
The number of collaborative engagement contributions was calculated in relation to the total 
number of turns per child, resulting in proportion scores ranging from 0 - 1,based on 
participant or experimenter initiated elements of the drawing as a function of Group and Age. 

 

Correlation of the IDT with verbal IQ , age, and autism severity. 

No significant correlations were found between any of the measures of the IDT and the 
estimated verbal IQ, giving rise to the assumption that the reciprocal behaviour as measured 
with the IDT is independent of cognitive abilities. Age correlated positively with the 
collaborative reciprocity scores based on the child’s initiative, r(49) = .34, p < .05, d = .72, and 
with the frequency of shifting and rotated the drawing paper back to the experimenter  
r(35) = .52, p < .005, d = 1.21. 
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The severity of the autistic impairment, based on parent reported levels of social impairment 
in 41 of the 49 children, as measured with the SRS (Constantino, et al., 2003), showed positive 
correlations with the basic reciprocity scores in participant’s own initiative, controlling for age, 
r(35) = .47,  p < .005, d = 1.06. This indicated that the presence of more autistic traits 
correspond with a higher tendency to show reciprocity on a basic level within self-initiated 
elements of the drawing. A negative correlation was found between the SRS and the 
collaborative reciprocity scores based on the experimenter’s initiative, r(35) = -.54,  
p < .005, d = 1.28, indicating that the presence of less autistic traits corresponds with more 
collaborative reciprocity following the experimenter’s initiative. The acceptance of radical 
changing experimenter input was also negatively correlated with the SRS scores,  
r (32) = -.40, p < .05, d = .87. 

Discussion 

The purpose of this study was to measure reciprocity in children and adolescents with and 
without HFASD. As expected, elementary social skills such as the amount and time of turn- 
taking, contributing to a drawing and sharing a piece of paper were found in all participants 
with HFASD.  Moreover, participants with HFASD showed even more basic reciprocal 
responses than typically developing children. They were more likely to draw in the vicinity of 
the experimenter’s contribution, without attempting to contribute meaningful elements to 
the drawing. In contrast, HFASD participants showed less collaborative reciprocity than their 
typically developing peers. They were less inclined to join the experimenter in the construction 
of meaningful objects in the drawing. These findings are in line with recent research on helping 
and cooperation in HFASD children (Colombi et al., 2009; Liebal et al., 2008), which revealed 
HFASD children to be able and willing to help others, but often failing to perform full-fledged 
collaboration on a more general, abstract level. Weak coherence and a tendency to focus on 
details in children with ASD (Booth et al., 2003, Happé & Frith, 2006) could be an explanation 
for this specific difference between groups. 

The extent to which participants showed collaborative reciprocity was influenced by age and 
self-other orientation. While adolescents from both groups showed more collaborative 
reciprocity than children, opposing age effects were found when the initiator of the drawing 
interactions was taken into account. Children with HFASD, in contrast to the typically 
developing children, increased their collaborative reciprocity with age, but only when they 
initiated aspects of the drawing themselves (e.g., they accepted that the experimenter joined 
them in the drawing of a tree that they had started). In contrast, the comparison but not the 
HFASD group increased their collaborative efforts in experimenter initiated aspects of the 
drawing (e.g., they joined in drawing the experimenter’s tree). These findings indicate that 
there is no absence of reciprocity in HFASD, in fact there seems to be a development of these 
skills, though longitudinal studies should confirm this. Rather, it seems important that 
collaborative reciprocity occurs under the conditions created by the HFASD participants 
themselves (see Figure 2 for an example of a drawing by an ASD child). 

When critically interpreting the above findings, one might ask whether accepting another 
person’s input in one’s own drawing should be denoted as collaborative reciprocity. Is this 



  37 

behaviour truly reciprocal and therefore a mutual and symmetrical exchange between 
experimenter and child or is the child just constructing a drawing and passively accepting the 
experimenter’s input? The current data may not allow for a decisive answer to these 
questions, but they do suggest that the proposed reciprocity impairments in autism occur 
mainly when a child has to adjust to the initiatives of another person. When the autistic 
individual is allowed to govern the situation, limitations in reciprocity may be less apparent as 
was the case in the current study. 

In addition to the direct measures of reciprocity, limited reciprocal turn-taking behaviour 
confirms the suggested impaired reciprocal behaviour in HFASD. The experimenter pushed 
and rotated the paper back to the child after finishing each turn, but in return, individuals with 
HFASD showed less adequate turn-taking behaviour than comparison children. Age was of 
influence on this behaviour in both groups: children rotated the paper less than adolescents. 
The lower frequency of rotating the paper suggests poorer perspective taking skills in the 
HFASD participants. The age effects confirm that this observation may be used to provide an 
additional non-verbal measure of reciprocity. 

HFASD individuals were also remarkably less accepting of the experimenter’s new additions 
to their drawing. While typically developing children fully accepted all appropriate and 
unfitting additions, children with HFASD did not accept these in about a third of the cases. The 
tendency to refrain from accepting experimenter’s additions puts the similar group levels of 
collaborative reciprocity based on the HFASD participants’ initiative in a different perspective. 
These results reflect a tendency to refrain from collaborating in experimenter’s initiatives 
rather than a tendency to welcome the experimenter to join the participant in his or her own 
initiative. Their reciprocity style may be characterised by unequally allowing others to 
determine the goal of an initiative, rather than by a lower level of mutual exchange per se. 

One of the explanations for the tendency of HFASD participants to show more basic 
reciprocity, could be their inability to spontaneously act or switch their action pattern based 
on an unexpected or strange contribution of their drawing partner (Joseph & Tager Flusberg, 
2004; Kleinhans et al., 2005). Flexibility of thought and behaviour is needed to adjust to the 
continual changing drawing elements. It is easier and quicker to reciprocate on a basic level 
(drawing in the vicinity of the experimenters additions) than on a more complicated 
collaborative level (requiring to figure out experimenter’s drawing intentions). However, it 
should be noted that, like typically developing children, the HFASD participants did show more 
collaborative than basic reciprocity. Therefore, it can be concluded that they do not lack the 
flexibility for collaboration. The most explicit difference with the controls was their preference 
for collaborating based on their own initiative. By refraining to follow the experimenter 
initiative, the HFASD participants stay in control of the drawing actions and again do not need 
to switch their perspective to monitor the goals that the experimenter might be pursuing. The 
current findings are in line with previously found difficulties of HFASD participants in 
understanding other’s intentions (Carpenter et al., 2001; Castelli, 2006; Russell & Hill, 2001; 
Rogers and Williams, 2006; Tomasello et al., 2005). However, they also provide a useful 
addition to the literature on Theory of Mind. In particular, high functioning adolescents and 
adults with ASD pass Theory of Mind tasks at various levels of complexity (Bowler, 1992; 
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Dahlgren & Trillingsgaard, 1996; Senju, et al., 2009). Moreover, they seem to be able to take 
other people’s perspectives into account during structured interactions (Begeer, et al., 2008; 
2010), or when adequately motivated (Begeer, et al., 2003). However, in the unstructured IDT, 
HFASD participants responded poorly to the experimenter’s input, especially when this input 
was inappropriate. The inclination to collaborate in their own initiative could be explained as 
a way to avoid confrontation with unexpected intentions of the experimenter, but could also 
be related to a lack of motivation to share goals. A more rigorous examination of the 
relationship between results on ToM tests and the IDT will be the focus of a follow up study. 

A better performance on the IDT corresponded with less severe social impairments. 
Intelligence did not influence the IDT scores. Furthermore we found that levels of reciprocity 
correlated with matching SRS scores: i.e. more ‘basic reciprocity in own initiative’ correlated 
with higher SRS scores and ‘collaborative reciprocity in other’s initiative’ correlated  with 
lower SRS scores. These levels can be seen as opposite poles of involvement: ‘self’ orientated 
interactions without real involvement on a basic level versus ‘other’ orientated joining in full-
fledged collaboration. Optimal reciprocity entails both the ability to join in with actions of 
others and the ability to accept and invite input of others. HFASD individuals more often fail 
to accomplish optimal reciprocity. In time, the level of reciprocity measured with the IDT may 
be used as indication of the severity of autistic impairments. 

The current study has several limitations. First of all, the sample size was small, and age effects 
were not based on longitudinal analyses. Moreover, during the IDT the child interacts with  a 
single adult opponent, while real life situations often require children to interact with several 
peers simultaneously. It is difficult to capture those types of situations in a standardised 
manner. In contrast with real life there also was an absence of failure or rejection (every input 
of the child was accepted). Dealing with rejection can be a challenge for children with ASD. 
Furthermore, real life collaboration often entails verbal negotiation in order to establish a 
mutual goal. The ability to establish meaningful eye contact and the degree in which 
participants enjoyed the drawing game were not measured,  but could have influenced 
collaboration. In our follow up study we assess both aspects. The IDT only dealt with accepting 
each other’s goal or establishing a tacit mutual concept without verbal negotiation and 
resembled only a specific kind of situation. It’s independence of verbal ability makes the test 
appropriate for administration in lower functioning children with ASD. However to interpret 
performances on the IDT of these children needs further study. 

The IDT provides useful clinical information to parents and other caretakers on why, how and 
to what degree their child is able to reciprocate with peers and siblings, in particular when we 
obtain norm scores and can show individual differences within a HFASD sample. The amount 
of basic and collaborative reciprocity, positive or negative results on reciprocal turn-taking and 
accepting or rejecting inputs and their correspondence with specific autistic impairments 
provide concrete clues for further treatment and training. For example, if the performance on 
the IDT reveals that the child has collaborative skills but refrains from collaborating based on 
other people’s initiative, this could be a specific topic for the training. 
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The ability to specifically target these behaviours allows for further theorizing about one of 
the core impairments of individuals with autism: their incapacity to respond appropriately 
during the many unstructured interactions they encounter throughout their lives.  Being able 
to administer this test in ten minutes, using only a piece of paper and four colour markers, is 
an important asset of the current procedure. Designing instruments to target these specific 
impairments should be an important aim for future studies. Further testing the collaborative 
reciprocity of HFASD may reveal more specific clues for treatment as well as for training HFASD 
individuals to improve their style of collaboration. The IDT aids to these goals and is applicable 
in its current form, but in need of further validation. 
 
Figure 2.The drawing of the experimenter and a child with ASD. 

 

This is an example of the limited reciprocal behaviour that we found in the ASD group. 
After the first line of the experimenter (no 1) the child responded by drawing its own line (no 
2) far away from the first line of the experimenter. This is scored as no reciprocity.  
The child persisted in drawing his own ‘bus stop’ in the next turns. However, when the 
experimenter joined the child in drawing this ‘bus stop’ (no 11), collaborative reciprocal 
behaviour emerged in the child’s object, until turn no 24. Then the experimenter again 
‘invited’ the child to engage in her drawing by making the ‘bow’ (no 25), however the child 
responded by starting his own bus (no 26). 
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Abstract 

Poor reciprocity is a defining feature of an Autism Spectrum Disorder (ASD). In the current 
study, we examined the reliability and validity of the Interactive Drawing Test (IDT), a new 
instrument to assess reciprocal behaviour. The IDT was administered to children and 
adolescents with ASD (n = 131) and to a typically developing group (n = 62). The IDT had 
excellent inter-rater reliability and moderate to good test-retest reliability. The results showed 
clearly distinctive response patterns in the ASD group compared to the typically developing 
group, independent of verbal IQ and age. Convergent validity of the IDT was low. Sensitivity 
and the predictive accuracy of the IDT for detailed levels of reciprocal behaviour in autism are 
discussed. 

Introduction 

Poor reciprocity is a defining feature of an Autism Spectrum Disorder (ASD). Reciprocity is 
defined as the participation in a dynamic process of mutual, equal or complementary 
interaction and sharing with another person (Gallagher, 2004; Gernsbacher, 2006; Komorita, 
Parks, & Hubert, 1992; Trevarthen & Aitken, 2001). The DSM-5 includes deficits in reciprocity 
as a necessary criterion for an ASD diagnosis, whereas the DSM-IV included it as a possible 
criterion (APA, 2000; 2013). The DSM-5 specifies the deficits in reciprocity of individuals with 
ASD as “ranging from abnormal social approach and failure of normal back-and-forth 
conversation; to reduced sharing of interests, emotions, or affect; to failure to initiate or 
respond to social interactions” (APA, 2013, p. 50). Despite the central role of reciprocal 
behaviour in the definition and diagnostic criteria of autism, direct measures of real life 
reciprocity are rare. The Interactive Drawing Task (IDT) is, to our knowledge, the first 
instrument designed to specifically assess the level and quality of reciprocal behaviour. This 
study tests the reliability and validity of the IDT in a large sample of children and adolescents 
with and without ASD. 

When relying on currently available clinical assessment tools, reciprocal behaviour of children 
with ASD can be measured based on specific elements of parent reports or clinician 
observations. For instance, some items of parent interviews (e.g., the Autism Diagnostic 
Interview – Revised, ADI-R; Rutter, LeCouteur, & Lord, 2006) and questionnaires (e.g., the 
Social Responsiveness Scale, SRS; Constantino & Gruber, 2005, the Social Communication 
Questionnaire, SCQ; Rutter, Bailey, & Lord, 2003) include descriptions of reciprocal behaviour, 
e.g., “your child avoids initiating social interaction with peers or adults” or “your child is 
awkward in turn-taking during interactions” (SRS). In addition, several other surveying 
assessment tools provide proxies for social reciprocity, such as the Childhood Autism Rating 
Scale second edition, CARS-2 (Schöpler, Van Bourgondien, Wellman & Love, 2010, the 
Modified Checklist for Autism in Toddlers, M-CHAT (Robins, Fein,Barton & Green, 2001). 
Clinicians generally rely on the Autism Diagnostic Observation Schedule (ADOS; Lord, et al., 
2000) to assess reciprocal behaviours. The ADOS is designed to create multiple and diverse 
opportunities for reciprocal interactions, which can be observed and rated. The ADOS and 
other current instruments thus provide extensive information about vital social skills for 
reciprocity and include, among other domains, the presence of reciprocal behaviour as 
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outcome measure. The IDT was developed to add to these assessment tools for reciprocity by 
not only providing a specific assessment of the presence of reciprocal behaviour and but also 
an assessment of the quality of reciprocal behaviour. 

The IDT is an interactive test procedure designed to elicit reciprocal behaviour. The test relies 
on the detailed coding of the behaviours of two people (the participant and the researcher) 
during the creation of a mutual drawing. Reciprocal behaviour (‘reciprocal drawing’) during 
the interaction process is reflected by the relative frequency that participants contribute 
meaningful elements to a mutual drawing object. For instance, one participant may add apples 
to a drawing of a tree, and the other participant may draw a ladder. The joint contribution of 
both participants to meaningful objects in the drawing is referred to with reciprocal drawing. 

The test also registers who initiates a drawing object. A pilot study indicated that participants 
with ASD showed particularly low reciprocity when objects were initiated by the researcher 
(Backer van Ommeren, Begeer, Scheeren, & Koot, 2012). For example, when the researcher 
initiated an object (e.g., a car), participants with ASD were less inclined to contribute to the 
researcher’s object (e.g., by drawing a steering wheel in the car). This is referred to as 
“reciprocity in other’s initiative”. In addition, the IDT codes reciprocal turn-taking and 
flexibility in response to additions by the researcher to the participants’ own drawing objects, 
providing a full perspective on the reciprocal interaction. 

The IDT is suitable for a wide age range, from six years old up to adulthood, and requires 
minimal verbal skills. Children with a developmental age of 6 years likely have required enough 
social skills and fine motor skills needed for an adequate IDT performance. Despite strong 
evidence for its sensitivity (Backer van Ommeren et al., 2012), the pilot study lacked essential 
information. Test-retest reliability of the IDT was not analysed. Convergent validity was 
assessed only by comparison with parent reported autistic traits (the Social Responsiveness 
Scale (SRS; Constantino & Gruber 2005), but not by using structured observations by clinicians 
(i.e., ADOS scores).  Furthermore, the pilot study involved a relatively small sample (total n = 
49), and lacked specific age groups (early adolescents). 

The goal of the present study is to test the reliability and validity of the IDT in a large sample 
of children and adolescents with and without ASD (n = 193), aged 6 to 18 years. Inter-rater 
reliability was tested within the main sample, test-retest reliability was determined in a 
separate sample (n = 29, including 14 participants with ASD and 15 TD participants). We 
addressed criterion validity by analysing differences in IDT performance between participants 
with ASD and typically developing participants in the main sample. Convergent validity was 
addressed by analysing the relation between IDT scores and standardised diagnostic 
instruments for autism, the SRS and the ADOS. Divergent validity was explored by testing the 
association of IDT scores with language ability, age, and gender of the participants. 
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Method 

Participants of main study 

Participants of the main study included 193 children and adolescents, 131 with ASD (114 boys, 
17 girls; mean age 13.4 years, SD 3.0 years) and 62 with typical development (55 boys, 7 girls; 
mean age 12.3 years, SD 2.8 years) (see Figure 1 for an overview of the flow of participants 
and see Table 1 for more details, at the end of this chapter). Children and adolescents with 
ASD were recruited from special primary and secondary schools in the Amsterdam region, 
who offer education for children with autism without intellectual impairments. Children were 
included based on a clinical diagnosis established prior to recruitment according to DSM-IV-
TR criteria (APA, 2000) by psychiatrists and/or psychologists who were not involved in the 
current research project. The diagnostic process included psychiatric and neuropsychological 
examinations. The clinical diagnoses of the 131 ASD participants were all confirmed by 
clinically elevated scores on the Social Responsiveness Scale (Constantino & Gruber, 2005), 
which was administered as part of the current study. The comparison group was recruited via 
public primary and secondary schools in the Amsterdam region. 

 Figure 1. Flow of participants. 
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In addition to the SRS, we also administered the ADOS as part of the current study. Despite 
their clinical diagnoses, admission to specialised education centers for autism, and parental 
reports of autistic traits above the clinical threshold on the SRS (M = 86.74, SD = 17.20), the 
average ADOS score of the 131 ASD participants (M = 6.47, SD = 4.35) indicated that a majority 
of the ASD sample (61%; n = 80) received an ADOS score below the ASD cutoff (< 7) using the 
revised ADOS algorithm (Gotham, Pickels, & Lord, 2009). To ensure that any possible group 
difference between participants with ASD and typically developing (TD) participants on the 
IDT was not distorted by the relatively mild autistic symptoms in part of the ASD sample, we 
separated participants with ASD who scored above the ADOS cutoff (7 or higher; High ADOS 
group) from those who did not meet the ADOS cutoff criterion (6 or lower; Low ADOS group). 
Consequently, we analysed and compared three ASD groups with the TD group: the total ASD 
group, the High ADOS, and the Low ADOS group. 

There was a significant age difference between the total ADOS group (13.4), the High ADOS 
group (12.7), and the TD group (12.3), but not the Low ADOS group (13.8). There was no 
difference in receptive vocabulary test scores (The Peabody Picture Vocabulary Test, PPVT) 
between all groups (scores ranged from 103 to 107). Gender distribution in the total ADOS 
group (87% boys) did not differ from the TD group (89% boys), but the High ADOS (96% boys) 
differed significantly from the Low ADOS group (81% boys). The High ADOS group was 
therefore not only younger but also included more boys than girls compared to the Low ADOS 
group (see Table 1). 

Participants of test-retest study 

The test-retest reliability of the IDT was determined in a separate sample of 31 children (19 
boys and 12 girls) with a mean age of 10.2 years (SD = 1.7), including 15 children with ASD (M  
= 11.41 years, SD = 0.73) and 16, slightly younger children with typical development (M = 9.11 
years, SD = 1.62), recruited using the same procedures as in the main study. The ASD test-
retest group included more boys (80%) and fewer girls (20%) than the TD test-retest group 
(44% boys, 56% girls). The estimated receptive vocabulary skills scores in the ASD (M = 101, 
SD = 11) and the TD group (M = 105, SD = 8.1) were similar. In the ASD group, SRS scores (M = 
80.8, SD = 25.3, range 44 - 123) failed to confirm the ASD diagnosis of one participant. One 
participant from the TD group (M = 25.2, SD = 17.7, range 6 - 84) scored within the ASD range. 
Both these participants were excluded from the analyses. The test-retest time interval was 14-
72 days with a mean retest interval of 45.2 days (14 - 72 days). There was no significant 
difference between test-retest time interval of ASD and TD participants. 

Procedure 

After receiving informed consent from parents and participants (if 12 years or older), children 
and adolescents were asked to participate. Psychologists and graduate psychology, medicine 
or health science students were trained to administer the IDT, using the extensive IDT manual 
(Backer van Ommeren, Koot & Begeer, 2012) and practicing, first with a supervisor, then with 
colleagues and finally with several typically developing test children. In the study all IDT 
administrations were videotaped to monitor all performances and to score behaviours. The 
ADOS was administered by trained researchers. Testing the participants took place at their 
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schools. All tests were administered by trained psychologists and master students, and took 
place at the participants’ schools. The study was approved by the ethics board of the school. 

Measures 

Interactive Drawing Test (IDT; Backer van Ommeren et al., 2012) 
Materials included a sheet of drawing paper (A3), pencils, and a camera to videotape the 
drawing process. Throughout the test, which lasted 10 minutes, the researcher drew 
according to specific instructions (see Backer van Ommeren et al., 2012, for more details). The 
instructions to the participant were minimal, and included only one sentence at the beginning 
of the procedure: “We are going to draw together.” After this instruction, the researcher drew 
a single line on the paper and then turned the paper over (so it would face the participant) 
and pushed it across the table to the participant, to indicate that it was now his or her turn. 
Subsequently, the researcher and the participant took turns in adding elements to the 
drawing, using different coloured pencils. From the start of the IDT administration, the 
researcher was instructed to refrain from changing the nature of the participant’s drawing 
when working together in his/her own subject matter. For instance, if the participant drew a 
tree, the researcher could add leaves to the tree. 

Halfway through the test, the researcher was instructed to interfere with the participant’s 
drawing by adding three specific types of elements. These elements were designed to have a 
distinctive impact. First, the researcher added an interfering element that changed the nature 
of the participant’s drawing but fitted within the context (e.g., turning a figure of a child into 
a girl by adding a dress). Second, an absurd element was added, which always included adding 
two arms at an absurd location in the drawing (e.g., attached to an airplane). Third, the 
researcher added an element that had a damaging impact on the participant’s drawing object. 
This element always consisted of a bolt of lightning hitting an object drawn by the participant. 
After the participant had either accepted or rejected this last element, the researcher asked 
the participant if he/she thought the drawing was finished, or whether it needed another 
addition. The participant was allowed to make this addition. 

Scoring the IDT 
Number of turns 
To neutralise the influence of the number of turns on IDT scores, outcomes were based on the 
proportion of specific behaviours in relation to the total number of turns. 

Reciprocal turn-taking 
We scored reciprocal turn-taking by awarding points if the participant was active in turn-taking 
by  copying the researcher’s turn-taking behaviour i.e., pushing and rotating the paper back 
to the researcher after his/her turn,  so the drawing would face the researcher. Participants 
scored one point if they pushed the paper back to the researcher and two points if they also 
rotated the paper back. Reciprocal turn-taking behaviour scores were computed as a 
proportion of the total number of turns, with higher scores reflecting more reciprocal turn-
taking. 
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Reciprocal drawing 
We scored reciprocal drawing by awarding one point each time the participant joined the 
researcher in drawing a mutual subject matter (e.g., the participant and researcher both 
contributed to the drawing of a tree). Total scores reflected the proportion of reciprocal 
drawing acts relative to the total number of turns, with higher scores indicating more 
reciprocal drawing. 

Reciprocity in other’s initiative 
We scored reciprocity in other’s initiative by awarding one point each time a participant 
contributed to an object initiated by the researcher. Total scores reflected the proportion of 
reciprocity in other’s initiative relative to the total number of turns. Higher scores indicated 
more reciprocal responding to the researcher’s initiatives. 

Reciprocal flexibility 
We scored reciprocal flexibility by awarding points each time the participant responded to the 
researcher’s additions of the three specific types of elements.  Participants scored one point 
if they incorporated the element (e.g., the participant draws a policeman behind the steering 
wheel in response to the researcher drawing a siren on the motorcar). Rejecting a contribution 
included scratching the addition away, changing it to fit the original concept, or ignoring it. 
The total score of reciprocal flexibility was based on the sum of the separate scores, with a 
maximum score of three points. Higher scores indicated more reciprocal flexibility. 

Evaluation of participation 
After finishing the IDT, participants were asked to rate whether they had liked taking part in 
the drawing task on a 5-point scale (smileys) ranging from very much (5 points) to not at all (1 
point). 

The Autism Diagnostic Observation Schedule (ADOS) 
The ADOS (Lord et al., 2000, Dutch version; De Bildt et al., 2008) was used assesses autism 
across age, developmental level, and language skills by observing social and communication 
behaviours. During a semi-structured observation, the ADOS interviewer offers playful 
activities (e.g., reading a story book) and topics of discussion (e.g., peer problems) to assess 
the socio-communicative abilities of the participant. Each of the participant’s behaviours is 
rated on a scale ranging from normal behaviour (0) to clearly deviant and autistic behaviour 
(2). An ADOS score of 7 or higher is indicative of an ASD. The ADOS has excellent internal 
consistency, inter-rater reliability, test–retest reliability, and discriminant validity (Lord et al., 
2000; 2008; Molloy, Murray, Akers, Mitchell & Manning-Courtney, 2011). We administered 
the ADOS Module 3 (used with verbally fluent children) and Module 4 (used with fluent 
adolescents and adults). A standardised continuous ADOS score is available (Gotham et al., 
2009). However, Module 4, administered in 63% of the ASD group, is not standardised, which 
is why we used the aggregated scores. 
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The Social Responsiveness Scale (SRS) 
The SRS (Constantino & Gruber, 2005, Dutch version; Roeyers et al.2011 ) measures the 
severity of autism spectrum symptoms as they occur in natural social settings, with a 65-item 
questionnaire completed by parent or teacher. Several studies found evidence for good test-
retest reliability, interrater reliability, construct validity, convergent validity (with the ADOS, 
ADI-R) and internal consistency of the SRS (Bolte et al. 2008; Wigham et al. 2012). 

The Peabody Picture Vocabulary Test (PPVT) 
The PPVT (Dunn & Dunn, 2004) is designed as a test of receptive vocabulary. The test consists 
of a series of pictures and is suitable for a wide age range (2-90 years). The participant has to 
match an orally given word to a picture. The reliability of the PPVT tested with split-split half 
and test-retest administration is excellent and the construct and content validity good (Bucik 
& Bucik, 2003). The validity of the PPVT is evidenced by strong correlations between PPVT 
scores and overall intelligence (Bee & Boyd, 2004; Bell, Lassiter, Matthews, & Hutchinson, 
2001). 

Results 

Evaluation of Participation 

The average rating of participation in the IDT was 4.3, SD 0.7. Eighty-nine per cent of the 
participants liked participation “much” to “very much”, 11% rated “indifferent” and only one 
participant rated it as “not very much”. No group differences or correlations were found 
between the participation ratings and any of the IDT measures. The mean total drawing time 
of all participants was less than 10 minutes. No differences were found in drawing time in the 
TD group, 495 sec. (SD 173 sec.), the Low ADOS group, 538 sec.(SD= 205 sec.), and the High 
ADOS group, 515 sec. (SD = 159 sec.). 

Reliability 

Inter-rater reliability 
We assessed inter-rater reliability of the IDT scores by computing intraclass correlation 
coefficients (ICC) between IDT scores given by two blind, independent raters rating the 
performance of 20 participants (15 ASD and 5 TD) randomly taken from the main sample. 
Inter-rater reliabilities varied from .95 to 1.00 (1.00 for reciprocal turn-taking, .99 for 
reciprocal drawing, .98 for reciprocity to other’s initiative, and .95 for reciprocal flexibility), 
indicating excellent levels of inter-rater reliability. 

Test-retest reliability 
We assessed test-retest reliability in the separate sample of 29 children. There was no 
significant difference between test-retest time intervals of ASD and TD participants. ICCs for 
all four IDT scores ranged from .47 to .70 (.70 for reciprocal turn-taking, .70 for reciprocal 
drawing, .47 for reciprocity in other’s initiative, and .52 (p < .01) for reciprocal flexibility, 
indicating moderate to good test-retest reliability of the IDT measurements. 
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Validity 

Criterion-related validity 
To test the criterion-related validity of the IDT, we conducted multiple analyses of variance 
with Group as a between factor, including two (TD versus ASD) and three (TD versus High 
ADOS and Low ADOS) levels, controlling for age. See Table 2 for means, standard deviations 
and effect size at the end of this Chapter. 

Number of turns 
TD participants took more turns than ASD participants, indicating that there were more 
reciprocal interactions between TD participants and the researcher than between ASD 
participants and the researcher (F(1,190) = 16.65, p < .001, ηp2= .08). TD participants also took 
more turns together with the researcher, also when compared separately to the Low ADOS 
(F(1,139) = 10.22, p < .05, ηp2= .07) and the High ADOS group (F(1,110) = 15.72, p < .001, ηp2= .13). 
The number of turns increased with age, but only in the TD group (r =.33, p < .01). 

Reciprocal turn-taking 
TD participants showed more reciprocal turn-taking compared to the total ASD group  
(F(1,181) = 26.44, p < .001, ηp2= .13), and compared to the Low ADOS group (F(1,130) = 13.64,  
p < .001, ηp2= .10) and the High ADOS group (F(1,101) = 33. 62, p < .001, ηp2= .25). 

Reciprocal drawing 
TD participants joined the researcher in drawing a mutual subject matter more frequently 
compared to ASD  participants (F(1,190)  = 5.57, p < .05,  ηp2= .03) and compared to the Low 
ADOS group (F(1,139 = 4.30,  p < .05, ηp2= .03) and the High ADOS group (F(1,10 =5.37, p < .05, 
ηp2= .05). 

Reciprocity in other’s initiative 
TD participants contributed to an object initiated by the researcher more frequently compared 
to the total ASD group (F(1,190) = 105.34, p < .001, ηp2= .36) and  compared to the Low ADOS 
(F(1,139) = 94.29, p <  .001, ηp2= .40), and the High ADOS group (F(1,110) = 53.87,  
p < .001, ηp2= .33). 

Reciprocal flexibility 
TD participants accepted all of the researcher’s contributions more frequently compared to 
the total ASD group (F(1,190) = 27.78, p < .001,  ηp2 = .13), and compared to the Low ADOS group 
(F(1,139) = 18.73, p < .001,  ηp2 = .12), and the High ADOS group (F(1,110) = 28.29, p < .001,  ηp2 = 
.21). 

None of the IDT score comparisons between the Low and the High ADOS group yielded a 
significant difference (F(1,128) = 3.13, ns for reciprocal turn-taking, F(1,128)  = .14, ns for reciprocal 
drawing,  F(1,128) = 1.56, ns for reciprocity in other’s initiative,  and F(1,128) = 1.11, ns for 
reciprocal flexibility). 

Convergent validity 
To assess the convergent validity of the IDT, we tested the relation of IDT scores with the 
severity of ASD symptoms as reflected by SRS and ADOS scores, see Table 3. Based on all 
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participants combined SRS total scores were significantly correlated with all IDT outcomes, 
indicating that higher IDT scores corresponded with lower severity of autism symptoms 
according to the SRS. ADOS scores were available from the ASD group only. A modest negative 
correlation was found between ADOS total score and reciprocal turn-taking, showing less 
reciprocal turn-taking in more severe autism scores on the ADOS. No other correlations were 
found, and, surprisingly, scores on the ADOS reciprocal social interaction subtotal were not 
correlated with any of the IDT outcomes. When we analysed the IDT scores of the ASD low 
ADOS and the ASD high ADOS groups separately, no significant correlations with the IDT were 
found (See Table 3). 

Table 3. Correlations between SRS and ADOS total scores and ADOS sub module reciprocal 
social interaction of the total ASD group, and the Low and High ADOS group separately. 

 Reciprocal 
turn- taking 

Reciprocal 
drawing 

Reciprocity 
in others 
initiative 

Reciprocal 
flexibility 

ASD and TD group combined (n=193)   

SRS total score -.25** -.17* -.48** -.26** 

ASD group (n= 131)  

SRS total score  .05 -.09 -.07 -.06 

ADOS total score  -.18* -.01 -.08 -.13 

ADOS Reciprocal social interaction -.13 .04  .04 -.13 

Low ADOS group (n=80)  

SRS total score  .13 -.18 -.07 -.04 

ADOS total score  -.21  .09 -.02   .06 

ADOS Reciprocal social interaction -.08  .14 -.14   .03 

High ADOS group (n=51)  

SRS total score .10 .13 -.09 -.15 

ADOS total score .04 .01 -.06 -.17 

ADOS Reciprocal social interaction .09 .13 -.09 -.15 

**p < .01; *p < .05 
 
Divergent validity 
Correlations with PPVT scores of all participants or separately for TD and ASD participants 
were non-significant and ranged from r = -.04 to r = .11, indicating that IDT scores were 
independent of receptive vocabulary. To analyse gender differences, we performed multiple 
analyses of variance, with Gender as a between factor, controlling for age. We found no 
significant gender differences in the IDT scores of all participants (F(1,182 =.34 ns for reciprocal 
turn-taking, F(1,190 =.03, p=.86 ns for reciprocal drawing, F(1,190 =.81 ns for reciprocity in other’s  
initiative, and  F(1,190 =.19, ns for reciprocal flexibility). Separate analyses of TD and ASD group 
scores revealed no gender differences either. 

Discussion 



52 

We found strong support for the reliability and validity of the IDT. The IDT was highly reliable, 
as demonstrated by the excellent inter-rater reliabilities. Test-retest reliability was moderate 
to good, even though the IDT is designed to elicit spontaneous reciprocal behaviour, and a 
small learning curve could be expected. However, this quality of the IDT is necessary to reflect 
real life behaviour without relying on rules or explicit instructions (Channon, Charman, Heap, 
Crawford, & Rios, 2001). Criterion validity of the IDT was supported by clearly distinct patterns 
of outcomes in typically developing participants and participants with ASD. Compared to the 
TD group, ASD participants scored considerably lower on all four IDT measures (reciprocal 
turn- taking, reciprocal drawing, reciprocity in other’s initiative, and reciprocal flexibility). 
Effect sizes were as expected, medium to very large in reciprocal drawing to very large in 
reciprocity in other’s initiative (see table 2). These findings confirm the pilot study (Backer van 
Ommeren et al., 2012). 

The most striking difference between the ASD and the TD group was the ability to reciprocate 
another person’s initiative, making this the most sensitive outcome of the IDT for autism. The 
ability to reciprocate in general, irrespective of who initiated the drawing interaction, was only 
slightly lower in the ASD than the TD group, with both groups showing reciprocity in the 
majority of drawing interactions (see Figure 2). 

Figure 2. Percentage of reciprocal drawing and of reciprocity in other’s drawing initiative in 
participants from TD, Low ADOS and High ADOS group. 
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This indicates that ASD participants were not incapable of showing reciprocal behaviour. 
However, they primarily showed this behaviour when they themselves had initiated the 
drawing elements, and were in control of the topic of the interaction. In contrast, strong 
limitations were found in their ability to show reciprocity when the researcher controlled the 
drawing topic. This finding shows how the level of control exerted by individuals with autism 
influences their reciprocal behaviour (see Figure 3 and 4, for differences between an ASD and 
a TD child). 

Interestingly, while we found a high effect size of the group difference on reciprocity in other’s 
initiative, test re-test reliability on this domain was lowest. We think that this can be explained 
based on the responses of the TD children, who showed particularly low test-retest reliability 
on reciprocity in other’s initiative. This could be explained by the fact that they were more 
familiar and comfortable with the researcher during the retest, and dared to show more 
initiative by drawing their own objects besides following the initiative of the researcher. In the 
ASD children we did not found this effect in the retest, indicating that they still prefer to draw 
their own objects. 

The limited flexibility of participants with ASD in response to specific additions of the 
researcher to participant-initiated elements of the drawing again underlines the importance 
of them being in charge of the interaction. For instance, when the participant drew a car, and 
the researcher changed the car into a fire engine, the majority of typically developing 
participants embraced the addition and continued to contribute to the fire engine. In contrast, 
the ASD participants generally ignored the addition, scratched it away, or started drawing 
elsewhere. On a more basic level, ASD participants also showed a lower frequency of 
reciprocal turn-taking compared to the typically developing group (i.e., pushing and rotating 
the paper back to face the researcher). This indicates elementary limitations in reciprocal 
behaviour, such as showing behaviour that is similar to the other person’s actions. 

Convergent validity was tested by analysing the relation of IDT scores with the severity of ASD 
symptoms as rated by the ADOS and SRS. Within the ASD sample, correlations between IDT 
and ADOS or SRS scores, were absent or low. Thus, although the IDT appeared to be highly 
sensitive to differences in reciprocity of children and adolescents with and without ASD, the 
IDT does not seem to be sensitive to the severity of autism among individuals with an ASD 
diagnosis as measured by the ADOS or the SRS. 

The validity of the ADOS has recently been re-established (Hus & Lord, 2014), and the ADOS 
provides a reliable proxy on reciprocal behaviour, based on a broad domain of outcomes (Lord 
et al., 2000). In contrast, the IDT measures the frequency and the quality of explicitly defined 
reciprocal behaviour. This more specific approach focused only on reciprocal behaviour may 
explain the poor correspondence between the IDT and the ADOS, despite the convergence of 
the IDT with levels of ASD severity measured by parental reported autistic traits assessed by 
the SRS. However, it should be noted that no ADOS scores were available for the typically 
developing participants, thus restricting its score range. 

The divergent validity of the IDT was good. We confirmed that IDT scores were independent 
of verbal intelligence and age, except for the number of turns taken in the TD group, which 
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increased with age. Older TD participants may be more aware of the interactive nature of a 
mutual drawing. This had no effect on our main findings. All analyses were controlled for age, 
and reciprocal behaviour was scored in proportion to the number of turns taken. Gender did 
not affect IDT performances. However, the small number of girls in our sample warrants 
caution in  generalizing these results. Earlier studies indicated that social impairments are 
more subtle in girls than in boys with ASD (Dworzynski, Bolton, Happé, 2012; Kothari, Skuse, 
Wakefield & Micali, 2013). 

The IDT targets reciprocal nonverbal behaviour.  Its independence of verbal abilities is an 
important benefit for the assessment in cognitively able individuals with autism. The implicit 
and nonverbal nature of the IDT allows little opportunity for cognitive compensation, a 
strategy often applied by high-functioning individuals with autism to circumvent limited 
intuitive social skills (Scheeren, de Rosnay, Koot & Begeer, 2013). Its independence of verbal 
abilities makes the IDT potentially suitable for cognitively delayed or otherwise verbally 
impaired individuals with ASD. 

Several limitations of the findings of this study should be noted. The sample only comprised 
school-aged children and adolescents with average or above average receptive vocabulary 
skills. Therefore, our findings cannot be generalised to adults, or individuals with cognitive 
impairments or younger children. A larger selection of females with ASD is needed for a more 
exact assessment of gender differences and more thorough IQ measures, including indications 
of non-verbal abilities, would have provided a better indication of cognitive abilities. The IDT 
relies on an interaction with an adult. Peer interactions, which may be even more difficult for 
children with ASD, were not assessed (Bauminger-Zviely, Eden, Zancanaro, Weiss, & Gal,  
2013). The reliability of the IDT depends on the ability of the researcher, who interacts, 
observes and initiates reciprocal behaviour simultaneously. While training has been shown to 
result in reliable administration and we strive for objective measures, the process will include 
subjective elements. Finally, despite their clinical diagnosis, which was based on an extensive 
clinical procedure, independent from and prior to the current study, a large part of the ASD 
sample did not receive ADOS scores in the clinical range. This may be due to features of the 
high functioning sample, but could also be linked to the limited clinical experience in some of 
the ADOS administrators. We dealt with this issue by dividing the sample in a low and high 
ADOS group. Future studies in new samples will be needed to confirm the generalization of 
the current findings results. 

Despite these limitations, the results of this study suggest that the IDT is a reliable and valid 
instrument for measuring the dynamic nature of reciprocal interactions in children and 
adolescents with normal intellectual abilities, as part of the procedures needed to establish 
an ASD diagnosis. Finally, the measures of reciprocity obtained with the IDT might be used in 
studies targeting individual differences in reciprocity, both in children with and without ASD. 
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Figure 3. Example of a drawing by a 6 years old typically developing boy (red marker). 

 
This drawing shows strong reciprocal responding to the initiatives of the researcher. The boy 
joins the researcher from the start (drawing a house) by adding meaningful elements. 

 

Figure 4. Example of a drawing by a 6 years old boy with ASD (red marker). 

 
This drawing shows the lack of reciprocal response to the initiative of the researcher.The boy 
does not join the researcher at all and continues to draw his own objects (race circuits for 
motorcars).
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Table 1. Descriptives for the High ADOS Group, the Low ADOS Group, the Total ASD Group and the Typically Developing Comparison Group 
 High ADOS Group

(n = 51) 
Low ADOS Group
(n = 80)  

Total ASD Group
(n = 131) 

Comparison Group
(n = 62) 

Group differences 

Child variables M 
(SD) 

Range M
(SD) 

Range M
(SD) 

Range M
(SD) 

Range

Age (in years) 12.7  
(2.9) 

6.4-18.4 13
(3.0) 

6.9 – 18.7 13.4
( 3.0) 

6.4 –18.7 12.3
(2.8) 

6.0 – 17.8 (High < Low) & ASD > C** 

Receptive vocabulary 
skills (PPVT) 

103 
(13.6) 

64-126 107
(13.8) 

66 - 132 105
(13.8) 

64 -132 106
(12.9) 

77 - 132 n.s.

Gender (n boys; n girls) 49; 2 65; 15 114; 17 55; 7 Boys: High > Low* 

Total ADOS (3 or 4) 10.6 
(3.1) 

7-19 3.4
(1.9) 

0 - 6 6.5
(4.4) 

0 -19 - - High > Low, High > ASD** 

Total SRS  85.8 
(17.7) 

60-82 87. 3
(16.9) 

61-133 86.7
(17.2) 

60 - 133 34.5
(19.4) 

13 - 111 High & Low & ASD  > C** 

Educational level mother 
a 

5.0 
(1.7) 

1 - 7 4.9
(1.7) 

1 – 7 4.9
(1.7) 

1 - 7 5.4
(1.8) 

2 - 7 n.s

Educational level father a 4.5 
(1.9) 

1 - 7 4.8
(1.6) 

1 – 7 4.7
(1.7) 

1 - 7 5.2
(1.6) 

2 - 7 High < C*

Level profession mother b 2.1 
(2.1)  

0 - 5 2.0
(1.9) 

0 – 5 2.0
(2.0) 

0 - 5 1.9
(1.8) 

0 - 5 n.s

Level profession father b 1.7 
(1.7) 

0 - 5 1.6 (1.5) 1 – 5 1.6
(1.5) 

1 - 5 1.6
(1.5) 

2 - 5 n.s

Number living with both 
biological parents  

84% 75% 79% 63% n.s.

Note a 1 = elementary school; 2 = intermediate vocational education; 3 = middle general secondary education; 4 = middle vocational education; 
5 = higher general secondary education; 6 = higher vocational education; 7 = academic education. 

Note b 0 = no profession;   1 = elementary;   2 = lower;   3 = middle;   4 = higher;   5 = academic level. 

*p < .05;  **p < .001  
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Table 2. IDT scores for ASD High ADOS Group, ASD Low ADOS Group, the Total ASD Group and Typically Developing Comparison Group 

 High ADOS Group 
(n = 51) 

Low ADOS Group 
(n = 80) 

Total ASD Group  
(n = 131) 

Comparison Group 
(n= 62) 

Group 
differences 

Effect sizes (ηp
2) 

Total ASD 
versus 
comparison  

High ADOS 
versus 
comparison  

Low ADOS 
versus 
comparison 

IDT measures  M 
(SD) 

Range M 
(SD) 

Range M 
(SD) 

Range M 
(SD) 

Range     

Number of turns 13.5 
(3.2) 

5 - 29 14.1 
(4.7) 

7 - 21 13.9 
(4.2) 

5 - 29 16.2 
(4.8) 

5 - 25  (High & 
Low) < C** 

.08 .13  .07  

Reciprocal turn- 
taking 

.81 
(.67) 

0 - 2 1.04 
(.67). 

0 - 2 .95 
(.68) 

0 - 2 1.48 
(.54) 

0 - 2 (High & 
Low) < C** 

.13 .25     .10 

Reciprocal 
drawing 

.61 
(.26) 

0 - 1 .63 
(.24) 

0 – 1  .62 
(.24) 

0 - 1 .71 
(.15)  

.27 - 1 (High & 
Low) < C* 

.03  .05 .03 

Reciprocity in 
others initiative 

.19 
(.16) 

0 - .54 .17 
(.14) 

0 - .73 .18 
(.14) 

0 - .73 .41 
(.17)  

0 - .82 (High & 
Low) < C** 

.36  .33 .40 

Reciprocal 
flexibility 

1.7 
(1.1) 

0 - 3  1.9 
(.91) 

0 – 3 1.8 
(.97) 

0 - 3 2.5 
( .60) 

1 - 3  (High & 
Low) < C** 

.13  .21 .12 

* p < .05; ** p < .001 
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Abstract 

Differences in the social limitations of girls compared to boys on the autism spectrum are still 
poorly understood. Impaired social emotional reciprocity is a core diagnostic criterion for an 
Autism Spectrum Disorder (ASD). This study compares sex differences in reciprocal behaviour 
in children with ASD (32 girls, 114 boys) and in typically developing children (TD; 24 girls, 55 
boys). While children with ASD showed clear limitations in reciprocal behaviour compared to 
TD children, sex differences were found only in the ASD group: girls with ASD had higher 
reciprocity scores than boys with ASD. However, compared to TD girls, girls with ASD showed 
subtle differences in reciprocal behaviour. The sex specific response patterns in ASD can 
inform and improve the diagnostic assessment of autism in females. 

Introduction 

Autism Spectrum Disorders (ASD) are diagnosed more often among males compared to 
females, with a ratio of 4-5:1 (Lai, et al., 2015; Mandy et al., 2012). There is no consensus on 
the cause of these disparities across sex, which may be due to biological factors (Wilson et al., 
2016), but could also stem from females being under-diagnosed because of milder symptoms 
(Attwood, 2007; Dworzynski et al., 2012; Head et al., 2014; Kirkovski et al., 2013; Kopp and 
Gillberg, 1992), or from being overlooked during assessments due to camouflaging behaviour 
(Lehnhardt et al., 2016; Rynkiewicz et al., 2016). A core diagnostic criterion for an ASD 
diagnosis is a deficit in social emotional reciprocity (DSM-5; APA, 2013). Deficits in reciprocity 
may be less prevalent in girls with ASD because symptoms could be milder, more difficult to 
detect or camouflaged. To enhance our understanding of sex differences in this core symptom 
of ASD, we analysed differences in the quality of reciprocal behaviour in girls diagnosed with 
ASD by comparing them to boys with ASD and to girls and boys without ASD. 

Reciprocal behaviour entails the participation of a person in a dynamic process of mutual, 
equal or complementary social and emotional interaction and sharing with another person 
(Cole and Teboul, 2004; Gallagher, 2004; Gernsbacher, 2006; Komorita et al., 1992; Trevarthen 
and Aitken, 2001). Basic reciprocal behaviour can be learned by simply imitating the behaviour 
of others. At this basic level, reciprocity can be assessed by observing whether a person 
participates in a mutual activity (e.g., tossing a ball back and forth). At a more advanced level, 
reciprocal behaviour requires more than just imitating another person. It relies on interpreting 
the intentions of the other person and adjusting one’s own plans accordingly. At this advanced 
level, reciprocity can be assessed by observing whether a person contributes equally to a 
common shared goal (e.g., alternately adding blocks while building a tower together with 
another person). The International Classification of Diseases Tenth Edition (ICD-10) is 
comprehensive in describing reciprocal impairments of ASD individuals as ‘a lack of 
modulation of behaviour according to social context’ and ‘an inadequate appreciation of 
social-emotional cues’ (WHO 1992, pp. 198-199). For the assessment of subtle sex differences 
in ASD, impairments should ideally be measured at more advanced levels of reciprocity. 

In typically developing (TD) individuals, subtle measures are also required to find sex 
differences in social behaviour. For instance, sex differences in social competence were 
minimal when based on individual observations or tests (Rose and Rudolph, 2006; Zakriski et 
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al., 2005). However, differences did appear when styles of adaptation to social situations were 
considered. For instance, styles varied with the gender composition of dyads and groups: in 
same sex dyads or groups, girls expressed more agreement with the partner and tended to 
keep the interaction going, whereas boys more often initiated plans and were more directive 
to their partners (Maccoby, 2002). Furthermore, males and females seem to adapt differently 
to social situations. For instance, in investment or dictator games, TD females showed more 
reciprocal styles of behaviour, whereas TD males acted more competitively (Croson and 
Gneezy, 2009). 

In high functioning adults with ASD, males were found to show more severe socio-
communicative symptoms compared to females. ASD females were more motivated and put 
more effort into developing skills that help them to appear socially typical. A woman with ASD 
reported to that she frequently imitated the speech patterns, gestures and attitudes of a 
popular girl in her class at school (Lai et al., 2011; Rynkiewicz et al., 2016; Wilson et al., 2016). 
The use of imitation in females with ASD often allows them to camouflage or hide their 
impairments (Attwood, 2007; Kothari et al., 2013; Lai et al., 2012; Wing, 1981). In a recent 
study, 10 girls with ASD (13-19 years) described sophisticated levels of peer imitation, 
sometimes pretending to be occupied with an activity (e.g., reading) when they were actually 
observing peers in order to imitate them (Thierney et al., 2016). These attempts to imitate 
peers were driven by a strong desire not to stand out as different to them. Copying included 
facial expressions, postures, tone of voice, topic of conversation or their choice of interests. 
The breadth of imitation was vast, and the girls went to great lengths to disguise their 
imitation as they were fearful of being ‘caught out’. For instance, a participant told the 
interviewer: “I see how other people act first and then copy them in my own way. I change it 
a little bit so it’s not like I’m really copying them” (Thierney et al., 2016; p. 79). 

Even young girls with ASD (age 5-10 years) were found to be better at non-verbal modes of 
communication (e.g. gestures) compared to boys with ASD (Rynkiewicz et al., 2016; Wilson et 
al., 2016). In a similar vein, normally intelligent girls with ASD outperformed boys with ASD in 
social skills such as  generating and maintaining friendships (Head et al., 2014; Sedgewick et 
al., 2016), and navigating social situations (Hiller et al., 2016). Despite the suggestion that the 
girls with ASD outperform boys with ASD, a systematic review of studies on sex and age 
differences in the core features of ASD impairments showed no overall sex differences in 
reciprocity or reciprocity related behaviour (Van Wijngaarden-Cremers et al., 2013). A possible 
explanation for the lack of findings is the strong reliance on tests that primarily focus on 
identifying the presence of reciprocal behaviour and not on analysing the quality of reciprocal 
behaviour. This may have reduced the sensitivity of previously used tests to identify more 
subtle sex differences in ASD. 

Using sensitive tests to assess differences in the quality of social behaviour may shed light on 
the possibility of sex-related differences in reciprocity in ASD. The Interactive Drawing Test 
(IDT), a new test for reciprocity, was shown to be a valid measure of the quality of reciprocal 
behaviour, and highly sensitive to reciprocity differences between children with and without 
ASD (Backer van Ommeren et al., 2012; 2015). During the IDT, the participant and the 
researcher jointly make a drawing. The aim of the IDT is to evaluate reciprocal behaviour, in 
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other words, to assess whether the participant draws objects together with the researcher, in 
mutual collaboration, or prefers to draw his or her own objects individually. Previous studies 
have shown a strong preference in ASD participants to focus on their own objects and refrain 
from reciprocally collaborating with the researcher. In contrast, TD participants are more likely 
to join the researcher (Backer van Ommeren et al., 2012; 2015). The sensitivity of the IDT is 
largely due to the absence of explicit guidance during the test. The only verbal instruction is 
the remark ‘we are going to draw together’. No other explanation is given before or during 
the test, which simply includes the researcher and the participant taking turns in 
spontaneously drawing new elements on a piece of paper. The IDT objectively assesses four 
levels (scales) of reciprocal behaviour: reciprocal turn-taking (pushing and rotating the 
drawing paper), reciprocal interactions (drawing together), reciprocal interaction in the 
other’s initiative (contributing to objects drawn first by the researcher) and reciprocal 
flexibility (accepting specific new drawing inputs of the researcher). The latter two scales 
(reciprocal interaction in the other’s initiative and reciprocal flexibility) are considered to 
reflect more advanced levels of reciprocity, and have been shown to be the most sensitive 
outcomes in previous studies (Backer van Ommeren et al., 2012; 2015).  The IDT calculates 
the scores of all four scales, and gives a total score, which reflects the overall level of reciprocal 
behaviour. 

In the current study, we examined sex differences in reciprocal behaviour of 225 cognitively 
able girls and boys aged between 6 and 18, with ASD (n = 146) or TD (n = 79).  We expected 
that (1) girls with ASD would show reciprocal behaviour at all four IDT levels more frequently 
compared to boys with ASD, and (2) the difference between girls with ASD or TD would be 
smaller than the difference between boys with ASD or TD. We specifically expected to find 
these patterns in the two advanced levels of reciprocity (reciprocal interaction in the other’s 
initiative and reciprocal flexibility). 

Method 

Participants 

Participants comprised 146 children with ASD and 79 TD children (see Table 1). Children with 
ASD were recruited from special primary and secondary schools in the Amsterdam region. The 
TD children were recruited via public primary and secondary schools in the Amsterdam and 
Gelderland region. The total sample included 56 girls: 32 with ASD and 24 TD, and 169 boys: 
114 with ASD and 55 TD. ASD girls (M = 14.3, SD = 2.7) did not differ in age from ASD boys (M 
= 13.3, SD = 3.0), F(1,144) = 2.94, p =.09, ηp2 = .02, nor did TD girls (M = 10.7, SD = 2.9) from TD 
boys (M = 12.0, SD = 2.9), F(1,77) = 3.41, p =.07, ηp2 = .04. The estimated verbal IQ (VIQ) scores 
were measured using the Peabody Picture Vocabulary Test (PPVT Dutch version; Dunn & 
Dunn, 2004). The PPVT scores of 12 participants were missing due to their absence from school 
when the PPVT was administered. ASD girls (VIQ M = 99.7, SD = 11.2) showed lower VIQ 
compared to ASD boys (VIQ M = 105.5, SD = 14.2; F(1,134) = 4.44, p =<.05, ηp2 = .03). TD girls 
(VIQ M = 104.1, SD = 11.2) did not differ from TD boys (VIQ M = 107.7, SD = 12.3) in VIQ (F(1,75) 
= 1.51, p =.22, ηp2 = .02). 
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Independent psychiatrists and/or psychologists, who were not involved in the current 
research project, established the diagnoses of the ASD participants according to DSM-IV-TR 
criteria (APA, 2000) prior to the recruitment. The diagnostic process included parent 
interviews, psychiatric examinations of the child, school observations and neuropsychological 
testing. In the ASD group, 19% of the 114 males and 25% of the females were diagnosed with 
autistic disorder, 12% of the males and 3% of the females with Asperger disorder, 53% of the 
males and 60% of the females with pervasive developmental disorder-not otherwise specified 
(PDD-NOS), and 15% of the males and 13% of the females with multiple complex 
developmental disorder (MCDD). 

 

Table 1. Descriptives for ASD and TD boys and girls. 

 ASD 
(n = 146)  

Typical Development 
(n = 79)  

 Boys 
(n = 114) 

Girls 
(n = 32)  

Boys 
(n = 55) 

Girls 
(n = 24)  

Child 
variables 

M 
(SD) 

Range M 
(SD) 

Range M 
(SD) 

Range M 
(SD) 

Range 

Age in years 13.3 
(3.0) 

6.4 - 18.7 14.3 
(2.7) 

6.9 - 18.4 12.0 
(2.9) 

6.0 -17.1 10.7 
(2.9) 

6.2- 15.0 

PPVT (verbal 
receptive IQ) 

105.5 
(14.2) 

64 - 132 99.7 
(11.2) 

83 - 119 107.7 
(12.3) 

77 -132 104.1 
(11.6) 

80 -125 

Total SRS  86.6 
(17.2) 

60 -133 81.3 
(24.7) 

23 -129 35.0 
(20.2) 

13 -111 30 
(10.5) 

19 - 43 

 

Measures 

The Interactive Drawing Test (IDT) 
The IDT (Backer van Ommeren et al., 2012, 2015) is a real life test examining the reciprocal 
interaction between a child and a researcher while they draw together on a single piece of 
paper. Materials include a sheet of drawing paper (A3), markers and a video camera to record 
the process. The IDT is suited for a wide age range (6-18 years) and lasts approximately 10 
minutes. 

The researcher has explicit instructions to elicit reciprocal interactions and to prompt the child 
non-verbally to contribute meaningful elements to the drawing. The only verbal instruction 
includes the remark ‘We are going to draw together’. Subsequently, the researcher draws a 
horizontal line on the paper and pushes and turns the paper to the child to indicate that it is 
his or her turn now. The child is free to add elements to the researcher’s drawing or draw 
his/her own objects. The researcher and the child take turns in adding elements to the 
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drawing, using their own coloured marker. First, the researcher draws two objects (a house 
and a bow). If the child adds elements to these figures (e.g., adding a door to the house), the 
instructor in turn adds other elements (e.g., adding a window). However, the child may also 
choose to draw his or her own object. Initially, the researcher may join the child and add 
elements to the objects drawn by the child. If the child draws a car, the researcher may add 
wheels, in line with the concept of a car. Halfway through the test, the researcher is instructed 
to interfere with the child’s drawing by adding specific, unusual elements. These elements are 
designed to have a distinctive impact e.g., adding wings to a car. The researcher adds 
increasingly interfering elements to objects that were drawn by the child, in order to test how 
flexible (s)he is in coping with these unexpected turns of events. After finishing the IDT, the 
participant is asked to rate whether (s)he liked taking part in the drawing task on a 5-point 
scale (smileys) ranging from very much (5 points) to not at all (1 point). 

Scoring of the Interactive Drawing Test (IDT) 
All IDT interactions are videotaped to monitor all performances and to score behaviours. The 
number of turns is counted and used to calculate the proportion of a specific scale score in 
relation to the total number of turns. The IDT calculates the scores of all four scales and gives 
a total score. 

Reciprocal turn-taking 
Points are awarded if the child is active in turn-taking and in copying the researcher’s turn-
taking behaviour. If the child only pushes the paper back after his/her turn, (s)he is awarded 
one point. If the child also rotates the paper back so the drawing faces the researcher, (s)he 
gets two points. Reciprocal turn-taking behaviour scores are computed as a proportion of the 
total number of turns, with higher scores reflecting more reciprocal turn-taking behaviour. 

Reciprocal interaction 
Each time the child collaborates with the researcher in contributing a meaningful element to 
a mutual object (e.g., adding a mouth to a face), (s)he scores one point. Reciprocal interaction 
scores are computed as a proportion of the total number of turns, with higher scores 
indicating more reciprocal interaction. 

Reciprocal interaction in the other’s initiative 
Each time the child contributes to objects initiated by the researcher, (s)he scores one point. 
Total scores reflect the proportion of reciprocity in other’s initiative relative to the total 
number of turns, with higher scores indicating more reciprocal interaction in the researcher’s 
initiative. 

Reciprocal flexibility 
The researcher interferes with the child’s drawn objects at increasing impact levels (see for 
details Backer van Ommeren et al., 2015). Each time the child accepts an interfering input, 
(e.g., adding a water hose to his/her car in response to the researcher drawing a fire ladder 
on the child’s car) (s)he is awarded one point. Reciprocal flexibility scores are computed as a 
proportion of the three specific inputs, with higher scores indicating more reciprocal flexibility.  

Total score 
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The total reciprocity score is calculated by adding the four reciprocity scale (proportion) 
scores, and reflects the level of reciprocal behaviour in general. 

The reliability and validity of the IDT are sound, with excellent inter-rater reliability, based on 
intra-class correlation coefficients (ICC) between IDT scores given by two blind, independent 
raters varying between .95 to 1.00 (1.00 for reciprocal turn-taking, .99 for reciprocal drawing, 
.98 for reciprocal interaction in the other’s initiative, and .95 for reciprocal flexibility). Test-
retest reliability was moderate to good, and criterion validity was excellent based on child and 
adolescent data (Backer van Ommeren et al., 2015.) Indeed, all IDT scores, (each of the scale 
scores and the total score) were independent of age and receptive vocabulary (measured with 
the Peabody Picture Vocabulary Test, PPVT; Dunn and Dunn, 2004), both in the total sample 
(Age: rs between -.09 and -.05; PPVT: rs between .02 and .10), as well as in the separate TD 
(Age: rs between -.05 and .15; PPVT: rs between -.02 and .14) and ASD (Age: 
rs between .00 and .10; PPVT: rs between -.03 and .05) samples. In contrast, strong 
correlations were found for IDT scores and parent reported SRS scores, in particular for the 
total score (r = - .42), and for reciprocal interaction in the other’s initiative (r = - .49). More 
information on the psychometric properties of the IDT is described in a recent article (Backer 
van Ommeren et al., 2015). 

The PPVT 
The PPVT is designed as a test of receptive vocabulary achievement and verbal ability. The test 
consists of a series of pictures and is suitable for a wide age range (2-90 years). The participant 
has to match an orally given word to a picture. The total score is converted to a verbal IQ 
(Dunn and Dunn, 2004). The reliability of the PPVT tested with split-split half and test-retest 
administration is excellent and the construct and content validity is good (Bucik and Bucik, 
2003). The validity of the PPVT is evidenced by strong correlations between PPVT scores and 
overall intelligence (Bell et al., 2001; Hodapp and Gerken, 1999; Maisel et al., 2014). 

The SRS 
The SRS measures the severity of ASD symptoms as they occur in natural social settings, with 
a 65-item questionnaire completed by parent or teacher. In the current study, only the parent 
version was used. The SRS data of 24 participants (10 with ASD and 14 with TD) were missing 
because their parents did not return the SRS questionnaire. The SRS is widely used and found 
to be an effective screening instrument for ASD (Charman et al., 2007). The Dutch calibrated 
version of the SRS was used (Roeyers et al., 2011). Several studies have found evidence for 
good test-retest reliability, inter-rater reliability, construct validity, convergent validity (with 
the ADOS, ADI-R and SCQ) and internal consistency of the SRS (Bolte et al., 2008; Wigham et 
al., 2012). 
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Results 

Evaluation of motivation in participation 

The majority of the boys (88%) and girls (98%) liked IDT participation very much or much, 12% 
of the boys and 2% of the girls rated it as neutral, one boy did not like it very much, and none 
of the participants rated it not at all. No associations were found between the participation 
ratings and any of the IDT measures. 

Differences between girls and boys 

As we aimed to specifically study whether girls with ASD showed more reciprocal behaviour 
compared to boys with ASD, we tested sex differences within each group (ASD, TD) using 
univariate ANCOVAs controlling for verbal receptive IQ. Due to inadequate videotaping, we 
were unable to score turn-taking responses of 10 children (6 boys and 4 girls). Consequently, 
total IDT scores could not be computed in these cases. There were no missing data in the other 
four IDT scales. Tests were conducted using Bonferroni adjusted alpha levels of .01 per test 
(.05/5). As expected, ASD girls had higher total IDT scores, F(1,132) = 6.46, p = .01, ηp2= .05 than 
ASD boys, primarily due to higher scores for reciprocal interaction in the other’s initiative, 
F(1,133) = 6.74, p = .01, ηp2= .05. Girls and boys with ASD scored similarly on the scales of turn- 
taking, F(1,132) = 2.35, p = .13, reciprocal interaction, F(1,133) = 3.02, p =.08 and reciprocal 
flexibility, F(1,133) = 5.07, p = .02, ηp2= .04, which was not significant after Bonferroni correction. 
When we analysed sex differences within the separate ASD samples of children with autistic 
disorder, Asperger’s syndrome or PDD-NOS, we found similar patterns of sex differences, with 
girls outperforming boys on total reciprocity and reciprocity in other’s initiative. 

As expected, we found no sex differences in the total IDT score in the TD group, F(1,66) = .72, 
p = .40, or in any of the four scales: reciprocal turn-taking, F(1,66) = 1.26, p = .27; reciprocal 
interaction, F(1,74) = .03, p = .87, reciprocal interaction in the other’s initiative, F(1,74) =.16, p = 
.69, and reciprocal flexibility, F(1,74) = .02, p = .89. Adding age to the analyses did not alter the 
outcomes. 
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Figure 1a Figure 1b 

 
 IDT scores for ASD boys and girls separately IDT scores for TD boys and girls separately 

 

Differences within girls and boys 

Within sex, group (ASD, TD) differences were tested using univariate ANCOVAs. Because ASD 
children were older than their TD peers, the analyses were controlled for age. Using 
Bonferroni correction, ASD girls showed lower total IDT scores compared to TD girls, F(1,49) = 
8.49, p = .005, ηp2= .15. They also scored lower on reciprocal turn-taking, F(1,49) = 7.90, p = .007, 
ηp2= .14 and reciprocal interaction in the other’s initiative, F(1,53) =13.01, p = .001, ηp2= .20. ASD 
girls scored similarly to TD girls on reciprocal interaction, F(1,53) = .11, p = .75, and reciprocal 
flexibility, F(1,53) = .26, p = .61. 

Compared to TD boys, ASD boys had lower total IDT scores, F(1,160) = 49.29, p < .001, ηp2= .24. 
They scored lower on reciprocal turn-taking, F(1,160) = 25.97, p < .001, ηp2= .14, reciprocal 
interaction in the other’s initiative, F(1,166) = 96.10, p < .001, ηp2= .37 and reciprocal flexibility, 
F(1,166) = 26.21, p < .001, ηp2= .14. ASD and TD boys scored similarly on reciprocal interaction, 
F(1,166) = 4.80, p = .03, ηp2= .03, after Bonferroni correction. Adding verbal receptive IQ to the 
analyses did not alter the outcomes.  
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Figure 2a. Drawing by a 13-year-old boy with ASD. 

 
He does not join the researcher in drawing the house. 

 

Figure 2b. Drawing by a 13-year-old girl with ASD. 

 
She joins the researcher in drawing the house.   
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Discussion 

As expected, girls with ASD showed more reciprocal behaviour than boys with ASD, in 
particular with respect to the more advanced ability to reciprocate the researcher’s drawing 
actions. Figure 2b shows a 13-year-old girl with ASD (using the black marker) joining the 
researcher (using the red marker) in drawing the house, whereas Figure 2a shows a 13-year-
old boy with ASD (using the black marker), who does not cooperate with the researcher (using 
the green marker) in drawing a house, but starts drawing his own objects. Importantly, no sex 
differences were found in the TD group at all. This indicates that boys and girls with ASD vary 
in the quality of reciprocal behaviour, a key diagnostic criterion for an ASD diagnosis. Girls with 
ASD did not differ from boys with ASD on the basic scales of reciprocal turn-taking and 
reciprocal interactions. Their better performance at more advanced levels of reciprocity was 
based on their tendency to follow the researcher’s initiatives, and on a near-significant higher 
level to accept the researcher’s interfering inputs in their own objects. These findings indicate 
that girls with ASD may be more oriented towards responding to the researcher’s input 
compared to boys with ASD. Girls with ASD might be more motivated than boys with ASD to 
participate in social interactions that include shared goals, an outcome also found in a recent 
study on sex differences in social motivation and friendship experiences in ASD (Sedgewick et 
al., 2016). 

While outperforming their male ASD counterparts, girls with ASD still performed below the 
levels of girls with TD. They had lower total reciprocity scores, which was particularly due to 
less reciprocal turn-taking and fewer contributions to objects initiated by the researcher, a 
mixture of basic and advanced reciprocity. They scored similarly on reciprocal interaction and 
reciprocal flexibility, indicating that they took part in the reciprocal process much like their TD 
peers, and even showed equal levels of flexibility. Boys with ASD scored below their TD peers 
at all outcome levels, except on reciprocal interaction, which was not significant after 
Bonferroni correction. The suggestion of milder social impairments in girls than in boys with 
ASD (Attwood, 2007; Constantino and Charman, 2012; Kirkovski et al., 2013; Wing, 1981) is 
thus partly supported in our study. Compared to boys with ASD, girls with ASD showed fewer 
limitations and sometimes even performed on par with TD boys and girls in some aspects of 
reciprocal behaviour. This factor could contribute to the fact that ASD is less explicitly visible 
in females compared to males. 

Girls with ASD do not suffer from a severe lack of reciprocity per se, but seem to lack the 
specific ability to contribute to another person’s initiative. To clarify this point, consider the 
following example. A girl with ASD may start drawing an object (e.g., a tree), and when the 
researcher joins herby drawing some leaves on the tree, the girl may, in turn, add more leaves, 
thus adequately reciprocating the researcher in an object that the girl with ASD initiated, as 
she started drawing the tree. However, when the researcher initiates an object (e.g., a flower 
not yet finished), the girl with ASD may be less inclined to add elements to this object. Previous 
studies with the IDT have indicated that IDT scores show a strong differentiation between 
children and adolescents with ASD and those without ASD in their ability to reciprocate in 
another’s initiative (Backer van Ommeren et al., 2012; 2015). This finding directs us to the 
importance of not only analysing a social interaction, but also identifying who initiated the 
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interaction. Extrapolating this finding to other encounters, for example, when observing girls 
with ASD in social interactions with their peers (e.g., playing hide and seek), it is important to 
analyse who initiated this particular activity, and to what extent the girl with ASD is also able 
to join activities that are initiated by others. 

The current study has some limitations. Groups were not exactly matched in age and verbal 
IQ. Girls with ASD were older than those without ASD, and girls had a lower mean verbal IQ 
than boys. Although we did not find an effect of age or IQ on IDT performance (Backer van 
Ommeren et al., 2015), our girl samples were rather small and thus included a limited 
representation of age and IQ. However, analyses were controlled for IQ and age differences 
as appropriate. Another limitation was that all our researchers were female, which may have 
influenced sex differences, although all participants indicated that they equally appreciated 
the test. In addition, while children were clinically diagnosed independently from the current 
study and the SRS confirmed their diagnosis, using the Autism Diagnostic Observations Scale 
(ADOS) (Lord et al., 2000) would have added to the diagnostic information. Finally, interacting 
with peers is probably even more natural, and using children to act the part of the researcher 
would enhance the ecological validity of the IDT. In this line, future studies could explore sex 
differences in reciprocity between peers of the same or different sex. 

Tierney et al. (2016) have suggested that girls with ADS are more interactive, flexible and 
better at imitating the social behaviour of others compared to boys with ASD. The IDT was 
able to detect subtle impairments of reciprocity in girls. Future studies of reciprocal behaviour 
with larger girl samples, and focusing on interactions with peers are needed to get a full 
perspective of sex differences in reciprocal impairments and development in individuals with 
and without ASD. As the IDT does not need verbal exchanges, it is suited for testing non-native 
speaking children or individuals with verbal impairments and can be used in international 
studies. To further confirm the predictive accuracy of the IDT, a future study is required in 
referred samples, which have not yet been diagnosed. The outcomes can then be compared 
to other standardised diagnostic tests and later diagnostic outcomes, to disentangle whether 
subtle reciprocal behaviour may indeed provide a lead on undetected autism in girls. This will 
contribute to advance diagnostic assessment of ASD in girls and provide them with equal 
access to interventions and training programmes (Head et al., 2014). 
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Table 2. IDT reciprocity scores for ASD and TD, boys and girls separately. 

 ASD boys 

 (n = 114) 

ASD girls 

 (n = 32) 

Sex difference TD boys 

 (n = 55) 

TD girls 

(n= 24) 

Sex difference 

IDT measures  M 
(SD) 

Range  M 
(SD) 

Range  M 
(SD) 

Range M 
(SD) 

Range  

Reciprocal turn-taking  .93 
(.69) 

0 - 2 1.1 
(.56) 

0 - 2 ns 1.5 
(.55) 

0 - 2 1.6 
(.44) 

.56-2.00 ns 

Reciprocal interaction .62 
(.25) 

0 - 1 .69 
(.17) 

.27-1 ns .71 
(.16) 

.27-1 .71 
(.14)  

.38-.96 ns 

Reciprocal interaction 
in other’s initiative 

.17 
(.14) 

0 -.7 .23 
(.15) 

0 -.53 p < .05     ηp
2= .05 .41 

(.17) 
0 -.7 .42 

 (.17)  
.07-.82 ns 

Reciprocal flexibility .60 
(.31) 

0 - 1 .74 
(.32) 

0 - 1 p < .05     ηp
2= .04. .84 

(.22) 
0 - 1 .83 

(.22) 
0 - 1 ns 

Total score 2.32 
(1.0)  

.17-4.27 2.72 
(.78) 

.81-3.81 p < .05     ηp
2= .05 3.43 

(.77) 
.83-4.42 3.56 

(.53) 
2.39-4.41 ns 
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Chapter 6 
 

Reciprocity in Autistic and Typically Developing Children and Adolescents 
with and without Mild Intellectual Disabilities 
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Abstract 

The assessment of autism in individuals with mild intellectual disabilities (MID) is complicated 
because of the overlap between autistic traits and intellectual limitations. Impaired social 
emotional reciprocity is a core diagnostic criterion for autism. However, it is unknown whether 
reciprocal behaviour differs between MID individuals with or without an Autism Spectrum 
Disorder (ASD). This study explored differences in reciprocal behaviour of 35 children and 
adolescents with MID (IQ 50-85): 15 with ASD (ASD-MID) and 20 with Typical Development 
(TD-MID) using the Interactive Drawing Test (IDT). ASD-MID participants showed a lower 
quality of reciprocal behaviour compared to TD-MID participants. Verbal receptive abilities 
increased reciprocal behaviour in the ASD-MID group only, and  social cognitive abilities had 
a positive effect on reciprocal behaviour in the TD-MID group. The IDT seems well suited for 
measuring impairments in reciprocal behaviour of children and adolescents with MID. 

Introduction 

About 50% of people with ASD also have a learning disability, whether defined in terms of IQ 
alone or combined with level of adaptive skills (Lai, Lombardo, & Baron Cohen, 2014). 
Diagnosing ASD in children and adolescents with intellectual disabilities (ID) is complicated 
because autistic traits and intellectual limitations both affect a child’s social development 
(APA, 2013; Eisenmajer, Ross, & Pratt, 2005; Hutchinson, Freeman, & Bell, 2002; Smith & 
Williams, 2005). Impaired reciprocity is a defining feature of ASD (DSM-5, APA, 2013). 
However, currently no valid tests are available that distinguish between reciprocal behaviour 
of ID individuals with or without ASD. In this study, we used a standardised test, the Interactive 
Drawing Test (IDT; Backer van Ommeren, Begeer, Scheeren, & Koot, 2012, 2015, in press) to 
compare reciprocity in ASD and TD individuals with mild intellectual disabilities (MID, denoted 
as ASD-MID and TD-MID, respectively). 

The IDT test is based on the objective and detailed observation of a real-life interaction 
between a participant and an experimenter. The experimenter collaborates with the 
participating child or adolescent, while drawing together on a shared piece of paper. Various 
aspects (scales) of reciprocal interaction are measured. These vary from a very basic level, 
with a child only showing similar activity (scribbling on the paper) and reciprocal turn-taking 
behaviour, to a more advanced level, where a child recognises the intentions of the other 
person and contributes to the drawing object (e.g., a house) that the experimenter has 
initiated (e.g., by adding windows to the house). Previous studies showed that the ability to 
reciprocate and contribute to the experimenter-initiated drawing was the most sensitive 
outcome to distinguish between normally intelligent participants with or without ASD (Backer 
van Ommeren et al., 2012, 2015, in press). Administration of the IDT is largely non-verbal, 
making the test particularly suitable for testing MID groups. Participation requires no specific 
drawing skills and the test only targets reciprocal behaviour expected of children with a 
developmental age of six years. 

The main goal of this study was to assess reciprocal behaviour in children and adolescents 
with MID (IQ 50-85) with or without ASD. We expected ASD-MID participants to score lower 
on reciprocal behaviour and particularly on the ability to respond adequately to the initiative 
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of the experimenter compared to TD-MID participants. We explored the effects of verbal 
abilities and autistic traits on reciprocal behaviour in both groups. 

Method 

Participants 

MID participants were recruited from special primary and secondary schools for children with 
cognitive impairments in the Amsterdam and Arnhem region (the Netherlands). The sample 
included 35 children with mild intellectual disabilities (WISC IQs 50-85): 15 ASD-MID 
participants (11 boys, 4 girls) and 20 TD-MID participants (8 boys, 12 girls, see Table 1 for more 
details of descriptives). The intellectual impairments of participants were established prior to 
and independently from the current study with the Dutch version of the Wechsler Intelligence 
Scale for Children (WISC, Kort, Schittekatte, Compaan, Bosmans, Bleichrodt et al., 2002) as 
part of the procedure to enrol in these special schools (only children with a WISC IQ < 86 are 
admitted). All ASD-MID participants had a clinical diagnosis established prior to recruitment 
according to DSM-IV-TR criteria (APA, 2000) by psychiatrists and/or psychologists who were 
not involved in the current research project. This diagnostic process included parent 
interviews, psychiatric examinations of the child, school observations, and neuropsychological 
testing. 

ASD-MID and TD-MID participants did not differ in age, F(1,33) = 1.39, p =.07, or receptive 
vocabulary abilities measured with the PPVT (Dunn & Dunn, 2004),  F(1,32) = .06, p = .80.  The 
Social Responsiveness Scale (SRS) confirmed the ASD diagnosis by showing elevated scores in 
the ASD-MID group compared to the TD-MID group, F(1,32) = 6.3, p <.05, ηp2= .16 (Roeyers et 
al., 2011). Gender distribution in the ASD-MID group (73 % boys, 27 % girls) was different (p 
<.05) compared to the TD-MID group (40 % boys, 60 % girls). 

 

Table 1. Descriptives for ASD and TD participants with MID  

 ASD group 
(n = 15) 

TD group 
(n = 20) 

Group differences 

Child variables M 
(SD) 

Range M 
(SD) 

Range  

Age (in years) 11.6 
(2.3) 

8.0-16.0 10.3 
(1.7) 

6.3- 12.9 ns 

PPVT 83.6 
(10.9) 

67-113 83.8 
(9.3) 

68-101 ns 

Boys (n); girls (n) 11; 4  8;2  ASD girls<TD girls 

SRS t_score 71.9 
(11.8) 

52-97 61.7 
(11.5) 

42-86 ASD  > TD 
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Procedure 

After receiving informed consent from the parents and the participants themselves (if 12 years 
or older), children and adolescents were asked to participate. Psychologists that administered 
and scored the IDT were blind to the ASD diagnosis of participants and were specially trained 
to manage (i.e., videotape and score) the IDT. The IDT and PPVT took place at the participants’ 
schools. The SRS questionnaires were completed by the participants’ parents. 

Measures 

The Interactive Drawing Test 
The IDT measures reciprocal behaviour by analysing interactions of the child or adolescent 
with the experimenter while drawing together. Materials included a sheet of drawing paper 
(A3), coloured markers and a camera to videotape the drawing process. The test lasts 
approximately 10 minutes. The experimenter has explicit instructions to elicit reciprocal 
interactions. The only verbal instruction is: “We are going to draw together”. No additional 
explanations are offered. If the child requests more information, the experimenter repeats 
the instruction. The experimenter prompts the child non-verbally to contribute meaningful 
elements to the drawing. The experimenter and the child take turns in drawing, using their 
own coloured marker (see for more details Backer van Ommeren et al., 2012; 2015, in press). 
For each turn of the child, four scales of reciprocal behaviour are rated: Reciprocal turn-taking 
(one point is awarded if the child copies the experimenter’s turn-taking behaviour), Reciprocal 
interaction (one point is awarded if the child adds meaningful elements to a shared drawing 
object), Reciprocal interaction in the other’s initiative (one point is awarded if the child 
contributes to objects initiated by the experimenter) and Reciprocal flexibility (one point is 
awarded if the child accepts a specific interfering input of the experimenter in his or her own 
drawing object). By calculating the percentage scores per scale and then adding up the four 
scales, a total (percentage) score is obtained. The IDT showed excellent inter-rater reliability 
and validity (Backer van Ommeren et al., 2015) and is suited for a wide age range (6-18 years). 

The Peabody Picture Vocabulary Test (PPVT) 
The PPVT is designed as a test of receptive vocabulary achievement and verbal ability. The test 
consists of a series of pictures and the participant has to match an orally given word to a 
picture. The reliability of the PPVT tested with split-split half and test-retest administration is 
excellent and the construct and content validity is good (Bucik & Bucik, 2003). The PPVT is 
suited for a very wide age range (2-90 years). 

The Social Responsiveness Scale (SRS) 
The SRS is a 65-item questionnaire completed by parent or teacher. This test provides a 
quantitative measure of social responsiveness, i.e., the severity of ASD, by assessing social 
awareness, social cognition, social communication, social motivation, and autistic 
preoccupations observed in real life situations. The test-retest reliability, interrater reliability, 
construct validity, convergent validity, and internal consistency of the SRS is good (Bölte, 
Poustka, & Constantino, 2008; Wigham, McConachie, Tandos, & Le Couteur, 2012). The SRS is 
suited for rating individuals within a wide age range (4-18 years). 



78 

Results 

IDT 

Using univariate analyses of variance, with group as a between factor and gender as a 
covariate, ASD-MID participants showed less reciprocal behaviour than TD-MID participants 
based on their IDT total scores: F(1,31) = 5.3, p < .05, ηp2 = .15. We found no differences in 
‘Reciprocal turn-taking’ (Scale 1), F(1,31) = 3.62, p = .07 ns, or ‘Reciprocal interaction’ (Scale 2),  
F(1,31) = .09, p = .77 ns in the groups. However, as expected, ASD-MID participants showed less 
‘Reciprocal interaction in the other’s initiative’ i.e., the experimenter (Scale 3), compared to 
TD-MID participants: F(1,31) = 13.57, p = .001, ηp2 = .30. ASD-MID and TD-MID participants did 
not differ in ‘Reciprocal flexibility’ scores (Scale 4): F(1,31) = 1.82, p = .19 (see Table 2 for more 
details). We found no interactions between gender and group on any of the IDT scales (ps 
ranging from .07 to .93). 

 

Table 2. IDT scores of ASD and TD participants with MID.  

 ASD Group 
 (n = 15) 

TD Group 
(n = 20) 

Group 
differences 

Child variables M 
(SD) 

Range M 
(SD) 

Range  

Reciprocal turn- 
taking 

.74 
(.67) 

.0 - 1.9 1.30 
(7.6) 

.0-2 p = .07   ηp2= .11 

Reciprocal 
interaction 

 .77 
(.22) 

.11-1.0 .75 
(.24) 

.10-.95 ns 

Interaction in 
other’s initiative 

.25 
(.19) 

.0-.60 .46 
(.19) 

.10-.68 p = .001  ηp2= .30 

Reciprocal 
flexibility 

.56 
(.35) 

.0-1.0 .78 
(.25) 

.33-1.00 ns 

Total score 2.3 
(.74) 

.56-3.46 3.4 
(1.05) 

.53-4.4  p < .05   ηp2= .15 

 

PPVT and SRS  

PPVT scores were unrelated to the IDT scores in the total group (Pearson product 
correlation’s ranging from -.10 to .13) and in the TD-MID group (Pearson product 
correlation’s ranging from .08 to .44), but in the ASD-MID sample we found a 
correspondence with the total IDT score (r =.56, p < .05), indicating that a better verbal 
receptive ability is associated with higher levels of reciprocal behaviour among ASD-MID 
participants. SRS total scores were unrelated to the IDT scores in the total group ( Pearson 
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product correlation’s ranging from .09 to .28) and in the groups separately (Pearson product 
correlation’s ranging from .07 to .32). However, in the TD-MID group, the SRS subscale social 
cognition correlated with the IDT scales ‘Reciprocal interaction’ (r -.50, p < .05), ‘Reciprocal 
interaction in the other’s initiative’ (r -.55, p < .05), and ‘Reciprocal flexibility’ (r -.47, p < .05), 
indicating that a better social cognition ability is associated with higher levels of reciprocal 
interactions among TD-MID participants. We found no significant correlations between SRS 
and IDT scores ( Pearson product correlation’s ranging from .03 to .45) in the ASD-MID 
group. 
 

Figure 1. Example of a drawing by a 9 years 
old autistic boy with intellectual disabilities 
(black marker). 

 
From the start this boy (his drawing has even 
numbers and starts with turn 2) is 
preoccupied with drawing his own objects 
(dragons, boat) and hardly contributes to 
the researcher’s objects (odd numbers, 
starts with turn 1, green marker).

Figure 2. Example of a drawing by a 9 years 
old typically developing boy with intellectual 
disabilities (black marker). 

 
From the start this boy (his drawing has even 
numbers and starts with turn 2) alternately 
draws in the researcher’s objects (odd 
numbers starts with turn 1, green marker) or 
in his own objects. 

 

 

Discussion 

The IDT demonstrates that among children and adolescents with MID, those with ASD were 
more limited in their reciprocal behaviour than TD-MID participants (see Figure  1 and 2). As 
expected and in line with previous findings (Backer van Ommeren et al., 2012, 2015, in press), 
ASD-MID participants had a lower IDT total score than TD-MID participants. We found no 
difference between the two groups in the ability to reciprocate in general, irrespective of who 
initiated the drawing interaction. However, ASD-MID participants were clearly less able to 
reciprocate another person’s initiative (’Reciprocal interaction in the other’s initiative’). This 
outcome showed that when assessing the quality of reciprocal behaviour, i.e., the ability of 
these participants to engage in a reciprocal process with equal sharing, differences became 
measurable. Our findings indicate that the IDT is sensitive to ASD in MID groups. 
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To explore the influence of intellectual abilities on reciprocal behaviour, we analysed the 
effect of receptive verbal ability on reciprocal behaviour separately in both groups. Receptive 
verbal ability positively influenced the level of reciprocal behaviour, but only in ASD-MID 
participants. This finding suggests that improving receptive verbal ability, and thus stimulating 
ASD-MID individuals to pay attention to other people talking, might improve their reciprocal 
behaviour. 

To explore the influence of social cognitive abilities on reciprocal behaviour, we examined the 
correlation of SRS scores with reciprocal behaviour measured with the IDT.  Our findings 
showed that only the subscale ‘social cognition’ was positively correlated to advanced 
reciprocal behaviours in the TD-MID group. This suggests that improving social cognition, and 
thus a better understanding of the actions and intentions of others, can positively affect the 
reciprocal behaviour of TD children. This is in line with other studies in individuals with MID 
(Yirmiya, Erel, Shaked, & Solomonica-Levi, 1998; Yirmiya, & Shulman, 1996). However, we 
found no correlation of SRS subscales with reciprocal behaviours measured with the IDT in our 
ASD-MID participants. This outcome suggests that intellectual limitations affect the reciprocal 
behaviour of ASD and TD participants in a different way. 

This study has several limitations. First the MID sample was small, and future studies with 
larger samples are needed to confirm and further elaborate our findings. Participants of our 
study, although recruited in different neighbourhoods, were not randomly selected but 
admitted on parental consent. This could have led to unintended selection biases. 
Furthermore, a larger and more balanced selection of females is needed for a valid assessment 
of gender differences in both groups. The test situation reflects a rather ideal real life situation 
with an absence of failure or rejection: all inputs of the child are accepted by the 
experimenter. In addition, the IDT assesses only reciprocity skills of the child with an adult and 
not with one or more peers. Reciprocal behaviour in real life could be more challenging, 
especially if the intellectual disabilities are complicated by the presence of ASD (Bölte & 
Poustka, 2002). 

Despite these limitations, the IDT is sensitive enough to detect differences in reciprocal 
behaviour of ASD-MID and TD-MID children and adolescents and can thus contribute to the 
diagnostic process of identifying an autism spectrum disorder in MID individuals. The IDT 
provides useful information about specific reciprocal impairments of an individual child or 
adolescent with MID, with or without autism, and gives cues for training.  
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Chapter 7 
 

General Discussion 
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Introduction 

The aim of the studies reported in this thesis was to validate the Interactive Drawing Test (IDT), 
a new test for measuring reciprocity in children and adolescents with an Autism Spectrum 
Disorder (ASD), and to explore the effect of gender and mild intellectual disability on 
reciprocity in individuals with and without ASD. Measuring impairments in reciprocity is not 
only pivotal in the process of diagnosing ASD as they are a primary defining feature of the 
diagnostic criteria (DSM-5, APA, 2013), but can also provide specific cues for treatment and 
training. Given the limitations of current instruments, the IDT was developed to provide a 
standardised test for measuring the quality of reciprocal behaviour in children and 
adolescents. 

Current clinical assessment tools for diagnosing autism foremost focus on establishing the 
presence of reciprocal behaviour in terms of a presence vs. absence dichotomy. The Autism 
Diagnostic Observation Schedule (ADOS; Lord et al. 2000), generally considered one of the 
‘gold standard’ tests for an ASD diagnosis, provides such dichotomous information about 
reciprocity. To improve our understanding of the reciprocity deficits and skills of children with 
ASD, information is needed about the quality rather than the sheer presence of reciprocal 
behaviour. 

High functioning (i.e., normally intelligent) children and adolescents with ASD seem able to 
show adequate perspective taking or Theory of Mind skills and have been reported to show 
behaviour closely related to reciprocity at similar levels as typically developing controls 
(Begeer, Malle, Nieuwland, & Keysar, 2010; Liebal et al., 2008; Ponnet et al., 2005; Sally & Hill, 
2006). However, other studies found that if individuals with ASD show reciprocal behaviour, 
they interact more slowly and with more irrelevant behaviour (Kimhi & Bauminger, 2012; 
Schneider, Slaughter, Bayliss & Dux, 2013). Taking a closer look about the studies with positive 
research findings  regarding the reciprocal abilities of people with ASD revealed that specific 
test conditions (standardised, structured i.e., rule governed) were provided under which 
individuals with ASD may have been able to use learned scripts or social rules. These 
conditions are often not found in real-life situations that by contrast are more likely to be 
unstructured, new or non-rule governed. Under such circumstances, individuals with ASD are 
generally observed to show impairments in reciprocal behaviour (Cahnnon et al., 2001; 
Hadwin et al., 1997; Joseph & Tager-Flusberg, 2004; Klin et al., 2007; Ozonoff & Miller, 1995; 
Wimpory et al., 2007). These considerations motivated us to develop a reliable and valid 
diagnostic instrument that focuses on measuring the quality of real-life interactions between 
the child or adolescent and an examiner in an unstructured, non-rule governed test situation: 
the Interactive Drawing Test (IDT). This chapter discusses the merits and limitations of the IDT 
based on the results of the four empirical studies on the IDT, and presents general conclusions.
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The merits of the IDT 

Conceptualization of the IDT 

The IDT is a real-life test for measuring the reciprocal interactions between a child or 
adolescent and an examiner, while they take turns in drawing on a shared piece of paper. The 
interaction presents a specific challenging real-life situation for individuals with ASD as 
participants are invited to draw with somebody without knowing the rules or goal of this 
activity. The absence of verbal rules or scripts for the procedure and the need for direct and 
spontaneous responses to the drawing actions of the examiner are likely to be challenging for 
individuals with ASD (Channon et al., 2001). During the administration participants receive no 
verbal instructions from the examiner about what and where to draw, and all their drawing 
inputs are accepted. If the child or adolescent asks for clarification, the examiner answers that 
they can draw anything they want. The goal of the drawing activity is not defined. If it is the 
participants’ turn, they can draw their own objects, or contribute to the examiner’s objects. 
The latter is especially challenging for individuals with ASD as it entails perceiving the intention 
of the examiner and quickly adapting their drawing actions accordingly (Schilbach, 2016). 
During the entire drawing procedure, the examiner elicits spontaneous reciprocal behaviour 
from the participant, without verbalising any instructions. The examiner can do this by 
drawing unfinished objects, thus inviting the participant to join in completing the drawing. 
Objectively specified aspects of drawing interactions of the child or adolescent are numbered 
and scored after completion of the test, thus providing a precise and objective assessment of 
reciprocity abilities. An extensive manual with explicit instructions, an instructive video for 
administration of the IDT and a web-based training course are available to support 
standardised administration and scoring. 

 Chapter 2 explored the domain of reciprocity in detail, and operationalised the key 
components of reciprocal behaviour measured with the IDT using scales and described in the 
studies mentioned in chapter 4, 5 and 6. In our pilot study (chapter 3), we investigated aspects 
of reciprocal behaviour which distinguish between children with and without ASD. In this 
study, it became clear that measuring how often the participant showed no reciprocity or how 
often a participant showed a basic reciprocal interaction did not reveal significant differences 
between individuals with and without ASD. The largest differences between these two groups 
were found by measuring more qualitative aspects of their reciprocal behaviour. At the level 
of basic reciprocity, this entails measuring reciprocal turn-taking by counting how often the 
participant shows similar turn-taking behaviour as the examiner. At the level of more complex 
reciprocal behaviour, this entails measuring specifically how often the participant contributes 
meaningful elements to the examiner’s objects (reciprocal interaction in other’s initiative) and 
how flexible the participant is in accepting the examiner’s interfering inputs.  
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Psychometric properties 

Reliability 
Two types of reliability of the IDT procedure were examined, interrater reliability and test-
retest reliability. Inter-rater reliability was assessed by computing intraclass correlation 
coefficients (ICC) between IDT scores given by two independent experimenters in 20 
participants (15 ASD and 5 TD) randomly taken from the main sample (n=193) and was found 
excellent: ranging from .95-.100 (1.00 for turn-taking, .99 for reciprocal interacting, .98 for 
reciprocal interacting in other’s initiative, and .95 for reciprocal flexibility). This finding 
indicates that the IDT can be scored reliably. Test-retest reliability, assessed in a separate 
sample of 29 children was moderate to good. ICC ranged from .47-.70 (.70 for reciprocal turn-
taking, .70 for reciprocal interacting, .47 for reciprocal interacting in other’s initiative, and .52 
for reciprocal flexibility). These results were better than expected, considering that the IDT is 
specifically designed to elicit spontaneous reciprocal behaviour in an unfamiliar situation. At 
the time of the retest, the procedure was already familiar, thus a learning curve could be 
expected, which might have influenced retest findings by either enhancing or suppressing 
reciprocal interactions. An effect of retesting on reciprocal interactions was suggested by our 
findings, although it was different in individuals with ASD than in individuals with TD. In the 
retest individuals with TD responded less frequently to initiatives by the same examiner than 
in the first test. They likely showed more initiative because they were more familiar and 
comfortable with the examiner in the retest. We did not find this effect in the individuals with 
ASD. Their preference for drawing their own objects was not influenced by the repeated 
confrontation with the test procedure or the examiner, as they were just as likely to draw their 
own objects. This finding showed that the IDT can be used for retesting individuals with ASD.  

Validity 
Criterion-related Validity 
Chapters 4, 5 and 6 described distinctive patterns of reciprocal behaviour between 
participants with ASD and TD participants. We found that the overall (total) reciprocity score 
of participants with ASD was generally lower compared to that of TD participants. Scores on 
the scale ‘reciprocal interaction in other’s initiative’ were consistently lower in the ASD group 
compared to the TD group. This scale proved to be the most sensitive measurement for ASD 
irrespective of age, IQ and gender. This finding is in line with high self-orientation, a key 
diagnostic characteristic of individuals with ASD (Kasari et al., 1990; Jones & Klin, 2009; Merin 
et al., 2007; Mundy et al., 1994; Toth et al., 2006; Travis et al., 2001; Wimpory et al., 2007). 

We administered the IDT to normally intelligent children and adolescents with ASD (n=131) 
and with TD (n=62) to test  the psychometric properties of the test (chapter 4). ASD 
participants, irrespective of age, receptive verbal IQ or gender, scored considerably lower than 
TD participants on all four scales of reciprocity with medium to very large effect sizes. To study 
the effect of gender, an additional study was conducted, (chapter 5) with a larger number of 
girls (32 girls with ASD and 24 girls with TD, total n = 225). The results of this sample showed 
that girls with ASD outperformed boys with ASD on the total IDT score and on ‘reciprocal 
interactions in other’s initiative’. Still, girls with ASD scored lower than girls and boys with TD, 
on the overall reciprocity score measured with the IDT and on two of the four scales, i.e., 
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‘reciprocal turn-taking’ and ‘reciprocal interacting in other’s initiative’. Finding milder 
impairments in social skills in girls with ASD compared to boys with ASD is in line with an 
increasing number of studies (Constantino & Charman, 2012; Head et al., 2014; Kirkovski et 
al., 2013; Lai et al., 2012; Lehnhardt et al., 2016; Rynkiewicz et al., 2016; Thierney et al., 2016). 

The study on reciprocal behaviour of children with mild intellectual disabilities (MID) (chapter 
6) showed that the overall reciprocity score of the ASD-MID group was lower compared to 
that of the TD-MID group. Again, the largest difference between ASD and TD participants in 
this MID sample was found in the measure ‘reciprocal interacting in other’s initiative’. The 
results of this study showed that children with an IQ of below 85, as expected, were limited in 
accordance with their lower cognitive abilities on some aspects of reciprocal behaviour, but 
not to the extent that reciprocal behaviour of those with ASD-MID and those with TD-MID 
could not be distinguished. 

Convergent Validity 
Because of a lack of diagnostic instruments that measure the same construct as the IDT, i.e., 
the quality of reciprocity, we investigated the convergent validity of the IDT. We compared its 
results with those of two instruments that test the severity of ASD symptoms, i.e., the ADOS, 
based on observing real-life interactions (Lord et al., 2000) and the SRS, based on parent 
questionnaires (Bolte et al., 2008). 

While correlations between IDT and SRS scores were low to moderate, only very modest 
correlations were found between the IDT scores and the ADOS scores. Poor correlations could 
occur because the two instruments do not measure the same construct, but also because 
reciprocity is operationalised differently in the IDT than in the ADOS. The ADOS is designed to 
create multiple and diverse opportunities for reciprocal interactions which can be observed 
and rated, but provides only a dichotomous score of presence versus absence of reciprocal 
behaviour as the outcome measure. In contrast, the IDT measures the frequency and the 
quality of explicitly defined reciprocal behaviour. This more exclusive focus on reciprocal 
behaviour may explain the poor correspondence between the IDT and the ADOS. Importantly, 
it should also be noted that the ADOS was not administrated to the TD participants, in contrast 
with the SRS, which was administered to both ASD and TD participants. Thus, the score range 
of the ADOS was restricted to the ASD population only, which might also have contributed to 
the poor correspondence between the ADOS and the IDT. 

Stronger correlations were found between the IDT and SRS scores, compared to IDT and ADOS 
scores. First, it needs to be acknowledged that both measures were available from the ASD 
and TD group, in contrast to the ADOS. In addition, the SRS taps variance in social skills 
observed by parents. It is likely that social skills as social cognition, communication and 
motivation measured by the SR, are related to or underlying the variance in the quality of 
reciprocal behaviour as measured with the IDT. This could be an additional explanation of the 
stronger correspondence between the SRS and the IDT compared to the association between 
the IDT and the ADOS scores. 

In sum, the four studies indicate that the IDT is fit to assess deficits in reciprocity as a 
distinctive feature of ASD in children as well as in adolescents, in boys and girls, and in 
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individuals with and without mild intellectual disabilities. Moreover, reciprocity assessed with 
the IDT is associated with day-to-day social behaviour of individuals with ASD. 

Limitations of the IDT 

The IDT is suited for administration in children from the age of six years and older. Higher and 
more subtle levels of reciprocity that may be expected only later in childhood or adolescence 
have not yet been tested with the current version of the IDT. Consequently, an adolescent 
who performed adequately on the IDT, might show impaired reciprocal behaviour if social 
interacting requires higher levels of reciprocity when interacting with peers in daily life (i.e., 
those including subtle verbal and emotional exchanges). Furthermore, the IDT relies on the 
interaction between an adult examiner and a child or adolescent participant, which may not 
tap the child’s reciprocal abilities in interaction with a peer. For example, interacting with an 
examiner might be easier as the examiner is probably more consistent and predictable in 
his/her behaviour than a non-instructed peer. This makes it easier for the participant to 
understand the intentions of the adult and follow the adult’s initiative. An adult examiner 
might also have more patience than a peer, allowing participants with ASD more time to deal 
with and respond to the examiner’s interactions. Interacting with a child or adolescent peer 
may be more challenging for individuals with ASD than interacting with an adult, and even 
more so if the interaction is in a mixed gender dyad, with a greater variety in interaction style 
(Bauminger-Ziely et al. 2013; Maccoby, 2002). Consequently, poor performance on the IDT 
could implicate even worse reciprocal behaviour in day-to-day life interactions with peers. 
Future versions of the IDT could be made more sensitive by including peer dyads. 

The reciprocal process tapped by the IDT does not only rely on the child's expertise but also 
on the examiner’s expertise. This is a potential weakness. Therefore, the examiner must study 
the detailed manual and follow the web-based training to be able to administer the IDT 
adequately and in a standardised way. The manual needs to be studied carefully to fully 
understand the purpose and exact execution of the procedure. One of the potential pitfalls of 
the procedure, i.e., drawing together while taking turns, is that it seems very simple at first 
glance. As the behaviour of the examiner is an essential part of the interaction process, 
instructions should be followed to the letter. Scoring the IDT should be executed afterwards 
and is rather laborious. A digital pilot version of the IDT on a multitouch table that facilitates 
scoring has already proven its suitability for distinguishing differences in reciprocal behaviour 
in ASD children and TD children and will hopefully be further developed in the future. 

The norms in the IDT manual (Backer van Ommeren–van der Meer, Koot, & Begeer, 2018) are 
established in a large sample (n=334) and are suitable for children and adolescents in the age 
range of 6 to 18 years. Specified norms for boys or girls and individuals with or without MID 
have not yet been developed. The gender and MID studies reported in chapters 5 and 6, 
respectively, were both based on small samples. In the future, we aim to further investigate 
and confirm our findings with larger samples and decide whether special norms for these 
distinctive groups are necessary. These considerations also apply to exploring potential 
impairments in reciprocal behaviour of children and adolescents with ADHD, ADD, or with 
other disorders that affect interpersonal functioning (DSM-5) such as social anxiety disorder, 
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obsessive compulsive disorder (OCD) and depression. It is still unclear what aspects of 
impaired reciprocity are disorder specific or disorder general as the sensitivity of the IDT for 
these disorders and its specificity for ASD has not yet been established, and further 
investigations targeting this issue are needed. The potential effect on reciprocal behaviour of 
personal characteristics including shyness, extraversion and low self-esteem is also unclear 
and needs further study. 

Evidently not all IDT scales are equally sensitive to individual differences in reciprocity. The 
studies in this thesis indicate that the overall sensitivity of the IDT lingers mostly on the most 
sensitive scale, i.e. measuring reciprocal interactions in the examiner’s initiatives. This scale 
showed significant differences between ASD and TD groups, irrespective of the composition 
of samples regarding age, gender or cognitive abilities. The least sensitive scales were those 
measuring reciprocal interactions without identifying who initiated the interaction, and 
reciprocal flexibility. Scores on these scales seemed influenced by personal characteristics 
such as gender and cognitive disabilities as they did not distinguish effectively between ASD 
and TD girls and between MID children with or without ASD. These research findings indicate 
that having reciprocal skills and using them, can be positively influenced by being a girl or 
having a normal intelligence. Underlying mechanisms such as motivation for social interacting 
and social cognition seem to play to be important determinants in showing reciprocal 
behaviour in girls with ASD and even more so in individuals with mild intellectual disabilities. 
This research finding emphasises the importance of observing who initiates the reciprocal 
interaction as the most important measurement of reciprocal participation. As the IDT 
outcome in girls and MID groups relied heavily on the outcome of one scale, the importance 
of retesting or additional observations of participant’s reciprocal behaviours is recommended, 
especially if the IDT is used as part of the diagnostic process. After all, the IDT administration 
provides only the functioning of an individual in a snapshot of ten minutes. 

A small number of participants with ASD of the three studies in this thesis (n=274) performed 
adequately on the IDT (i.e. 12%). None of the MID participants with ASD showed adequate 
reciprocal behaviour whereas the adequate performers were all high functioning and included 
both males (n=23) and females (n=10). This suggests that it is possible for high functioning 
individuals with ASD to perform relatively well on the IDT but still have a deficit in reciprocity 
in real-life situations when higher levels of reciprocity are required (e.g., those including 
spontaneous verbal and emotional exchanges (see for more information in the section on 
'theoretical implications'). Consequently, although the IDT yields reliable information that can 
contribute to the diagnostic process, it should not be used as the final criterion for establishing 
ASD. 
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Implications 

Theoretical implications 

Variety in deficit within ASD 
In the introduction of this thesis, we stated that the clinical field observes a strong variety in 
presentation of impaired reciprocity in individuals with ASD. In our studies with the IDT, the 
impairments in reciprocal behaviour between individuals with ASD did indeed vary 
substantially, from impairments in all measured aspects of reciprocal behaviour (in most of 
the individuals with ASD) including showing no reciprocity at all (sporadically) to even 
adequate performances of a few normally intelligent participants with ASD. Apparently, most 
individuals with ASD did have some reciprocal skills, but fewer than individuals with TD and/ 
or they used them less adequately than individuals with TD. These findings indicate that full 
absence of reciprocity is not a necessary condition for an ASD diagnosis, but the presence of 
a lower quality of reciprocal interacting compared to individuals with TD is found in most  with 
an ASD diagnosis. 

The quality of reciprocal interacting of individuals depends on the way they participate in the 
reciprocal process with another person. The quality is good if this participation is well balanced 
(i.e., observed in the IDT by alternately and equally contributing to their own drawn objects 
or to the objects drawn by the other participant). As individuals with ASD have difficulties in 
spontaneously mentalising the intentions of others and/or in their ability to adjust their 
perspective and behaviours to the interaction partner (Cusack et al., 2015; Schilbach, 2016), 
they might sometimes try to avoid having to react to the intentions of the examiner. Drawing 
their own objects not only gives them control over the drawing process, but also provides 
them with more structure in the test situation. The participation of individuals with ASD while 
drawing together with the examiner varied from pursuing only their own drawing goals (20% 
of the participants with ASD) to frequently joining the examiner in accomplishing the 
examiner’s goals (12% of the participants).  

The degree of social responsiveness (social awareness, communication, cognition and 
motivation) measured with the SRS in our studies, correlated with the IDT scores across all 
participants. The found differences in overall responsiveness and in scores on the separate 
SRS modules within participants with ASD might have contributed to the variety in their 
individual performances on the IDT. The strongest negative correlation was found between 
the SRS module ‘social motivation’ and the IDT scale ’reciprocal interaction in other’s 
initiative’, and underlines the importance of motivation in the quality of reciprocal behaviour. 
Studies show that individuals with ASD experience social engagement with another person as 
less rewarding than individuals with TD (Chevalier, Kohls, Troiani et al., 2012). This could have 
negatively influenced their motivation for contributing to the other’s initiatives. Furthermore, 
the variety in reciprocal behaviour was partly due to gender (girls with ASD outperformed boys 
with ASD) and intelligence (the normally intelligent ASD group outperformed the ASD-MID 
group). In the next section the different levels of impaired reciprocity in individuals with ASD 
are elaborated upon to provide further insight in the influence that personal characteristics 
might have on the quality of reciprocity.  
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Impairments and abilities of ASD at an elementary level of reciprocity 
The IDT targets the elementary, non-verbal level of reciprocal interacting that TD children are 
expected to have achieved at least at the age of 6 years. This level includes important aspects 
of reciprocity such as reciprocal turn-taking and reciprocal responding to each other while 
sharing an activity (drawing together). To participate adequately in the reciprocal drawing 
process with the examiner, participants should perceive the intentions of the examiner and 
adjust their own plans and actions accordingly. The intentions of the examiner are partly 
embedded in example behaviour (e.g., in reciprocal turn-taking and in contributing to objects 
of the participant) and in visual cues as in drawing unfinished objects. Research has shown 
that individuals with ASD have high sensory precision and seem inclined to rely primarily on 
sensory information – especially visual - even during social interaction (Lawson, Rees & 
Friston, 2014; Pellicano, & Burr, 2012; Sinha et al., 2014). Performing reciprocal interactions 
on the IDT relied partly on the ability to decode and act on the visual social cues (drawing 
activity of the participants) appearing on the drawing paper. Furthermore, adequate 
performing on the IDT is likely to be supported by paying attention to the behaviour of the 
examiner and the ability to rapidly interpret (using ToM skills) his/her intention.  

Most participants with ASD in our studies showed impairments at this elementary level of 
reciprocal interacting the majority of the participants with ASD in our studies showed 
impairments, especially in the quality of their reciprocal behaviour. They did not always both 
push and rotate the paper back to the examiner after taking a turn, and thus did not 
automatically imitate the examiner’s turn-taking behaviour. This outcome is consistent with 
findings in studies that find impaired joint attention, imitation and engagement in interactions 
in young children with ASD (Klin et al., 2009; Merin et al., 2007; Toth et al., 2006; Travis et al., 
2001; Trevarthen, & Delafield-Butt, 2013; Wimpory et al., 2007). Most of the participants with 
ASD showed reciprocal skills while collaborating with the examiner in their own objects. The 
high perceptual salience of visual social cues could explain why the reciprocal skills of these 
individuals with ASD were sometimes not found to be impaired. However, even at this 
elementary level, their real impairment in reciprocity as measured by the IDT, seemed to be 
their inadequate participation in the reciprocal process in direct interaction. The participants 
with ASD generally focused too much on drawing their own objects and thus did not 
counterbalance contributions to their own or the other's (the examiner's) drawn objects. 
These findings underline the importance of always establishing who initiated reciprocal 
interactions when investigating the level of impairments in reciprocity of an individual. 

Two characteristics of participants i.e., gender and mild intellectual disability (MID), were 
separately investigated with the IDT in order to explore whether these characteristics affected 
reciprocal behaviour in both ASD and TD participants. In our study on sex differences (reported 
in chapter 5), our findings show that girls with ASD were generally more inclined to imitate 
social behaviour than boys with ASD (Sedgewick et al., 2015; Tierney et al., 2016). This could 
partly explain why they perform better than boys with ASD on the IDT. This better IDT 
performance of girls with ASD could also be explained by the fact that they are generally more 
motivated to socially interact than boys with ASD and that they find social interaction more 
rewarding (Lai et al., 2011; Rynkiewicz et al., 2016; Wilson et al., 2016). However, most girls 
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with ASD still demonstrated a lower quality of participation in reciprocal interactions during 
the IDT (contributing less to objects initiated by the examiner), compared to participants with 
TD. 

The outcome of our MID study (reported in chapter 6) showed in accordance with our findings 
in the study on sex differences, that ASD-MID participants had a lower overall performance 
on the IDT compared to the TD-MID participants. And again it was found that     ASD-MID 
participants showed a lower quality of reciprocity compared to TD-MID participants by their 
inclination for one-sidedness in social interacting expressed in their lower scores on the 
‘reciprocal interaction in the other’s initiative‘ scale. Furthermore ASD-MID participants 
differed almost significantly from the TD-MID participants in their tendency to copy the 
experimenter‘s turn-taking behaviour. These findings were also found in the comparison of 
ASD-TD groups without MID (cf. Backer van Ommeren et al. 2012, 2015). So independent of 
gender or the presence of additional intellectual disability, the degree to which the 
child/adolescent equally participates in the interaction and thus succeeds in letting go of 
control of what happens in the interaction and is truly able to adjust their behaviour to that 
of their interaction partner, distinguishes ASD from TD individuals. 

Besides gender and intellectual disabilities, other personal characteristics might influence 
reciprocal interacting and thus account for differences in IDT performance. Research in TD 
children and adolescents showed that temperamental characteristics such as shyness and 
extraversion might influence social development and the development of reciprocal 
behaviour (Sanson, Hemphill, & Smart, 2004). Qualitative differences in interaction style 
similar to temperamental characteristics (indicated as aloof, passive, and active but odd; cf. 
Wing & Gould, 1979) also exist among individuals with ASD as well and are associated with 
the severity of ASD (Wing, 1996). Other factors that may affect reciprocal behaviour of 
children and adolescents with ASD include differences in impaired EF (executive functioning 
i.e., a set of cognitive processes that controls, selects, inhibits monitors behaviour and 
facilitates the attainment of chosen goals, Diamont, 2013, Geurts, Begeer & Stockmann, 2009; 
Hill, 2004), and impaired ToM (one’s ability to perceive how others think and feel, and how 
that relates to oneself, Caputti, Lecce, Pagnin, & Banerlee, 2012). Further research is needed 
to investigate if and how specific interacting styles, the severity of ASD, and skills such as EF 
and ToM influence reciprocal behaviour in individuals with ASD and thus may affect their 
performance during the IDT. 

Although it has become obvious that most of the participants with ASD show impairments at 
the elementary levels of reciprocal interaction tapped by the IDT, it is also clear that some 
high functioning individuals with ASD will pass at this level. This suggests that assessments 
involving more advanced levels of reciprocity than measured by the IDT are needed to tap all 
limitations in reciprocity in high functioning individuals with ASD. 

Impairments at more advanced levels of reciprocity 
The high functioning individuals with ASD who achieved the elementary level of the IDT are 
likely to have impairments at a more advanced level of reciprocity, for example in real-time 
verbal interactions with both social and emotional exchanges. At the elementary level tapped 
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by the IDT, the available time to process the necessary social information seems sufficient for 
a few high functioning individuals with ASD to respond reciprocally. Perhaps this process is 
supported by their adequate cognitive abilities, and their motivation for social engagement. 
However, when verbal interacting with social and emotional exchanges is required, the social 
and emotional information to process and react is far more extensive and complicated than is 
required for adequate turn-taking during the IDT session. It is likely that both the EF and ToM 
performance of individuals with ASD who pass the IDT is sufficient because the IDT allows for 
the cognitive operations needed for this performance. Although  the IDT allows for conscious 
decision making, decision making during interaction in other social situations may proceed 
differently. Brain imaging studies in TD individuals (Sakaiya et la., 2013) have shown that both 
the neural regions for EF and ToM are activated when individuals perform reciprocal 
interactions. Similar brain regions are activated in individuals with ASD when they use explicit 
mental state attributions (Dufour et al., 2013). In direct social interaction including verbal and 
emotional interchanges, there is often not enough time for conscious thinking, deciding what 
the best action is in the situation at hand, and then acting on this information. During this type 
of social interaction neural processes underlying decision making largely proceed implicitly i.e. 
automatically and unconsciously to be able to react adequately and in time. Recently there is 
scientific recognition that this kind of processing is impaired at birth in all individuals with ASD, 
which probably represents the core deficit of ASD (Schilbach, 2016; Trevarthen, 2013). 

The core deficit in reciprocity of individuals with ASD 
ASD is characterised by cognitive deficits including impaired ToM (making sense of and acting 
on mental states of others), weak central coherence (problems with processing and reacting 
to social-emotional information in context) or executive dysfunction (limited cognitive control 
of behaviour by selecting, monitoring behaviours and reacting accordingly). Results from 
several studies suggests that these deficits - when assessed through formal testing - are not 
found in all individuals with ASD (Scheeren, et al., 2013; Happe & Frith, 2006; Mottron, Burack, 
Larocci et al., 2003; Pellicano , 2012; Tine & Lucariello, 2012).  

Our findings with the IDT on the key feature of ASD (i.e. impaired reciprocity) indicate that, 
compared to TD participants, most ASD individuals share a lower quality of reciprocal 
interacting in real-life situations even at a rather elementary level of reciprocity as measured  
by the IDT. Apparently, the IDT is fit to assess the core deficit of reciprocity that is so 
characteristic of ASD in the majority of the ASD individuals. However, a few high functioning 
ASD individuals in our studies showed adequate reciprocity at the elementary level. They 
seemed to be able to compensate their deficit probably by conscious decision making and by 
camouflaging their deficit by imitating the reciprocal behaviour of the examiner. It could be 
expected that when these ASD individuals are tested in more complicated real-life social 
situations with less time for conscious decision making and more implicit social emotional 
information to process, their deficit in reciprocity will reveal itself more clearly. 

The nature of this deficit is possibly best explained when ASD is considered as a developmental 
disorder of social interaction (Schilbach, 2016). This developmental disorder seems to be 
caused by early prenatal failure of developing neural networks that have to successfully and 
automatically (unconsciously) process incoming sensory and social emotional information 
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(Trevarthen, 2013), and intrinsically process social engagement as rewarding (Chevalier, Kohls, 
Troiani et al., 2012; Schilbach et al., 2010). Possibly, the IDT taps exactly these competences 
albeit at an elementary level. 

Clinical implications 

The IDT has demonstrated to be an instrument with acceptable psychometric properties well 
suited for measuring reciprocity in ASD children and adolescents with and without MID. The 
test can be used for testing verbally impaired, non-native speaking or even deaf people, 
because of its non-verbal concept. Measuring reciprocal behaviour with the IDT provides 
clinicians with a yardstick for the severity and the nature of impairments in important aspects 
of reciprocal behaviour of individuals with ASD. Cut off scores for the most important 
reciprocity scales provide the clinician with cues for training specific aspects of reciprocal 
behaviour such as learning to take turns or applying basic rules in reciprocal behaviour (e.g., 
equal contributing). Poor IDT performance of an individual could indicate a severe impairment 
in reciprocal interacting. Based on this performance, clinicians might focus on deficits in 
underlying limited reciprocity. Besides on possible limitations in EF, ToM and central 
coherence, they might try to teach the child basic aspects of social interaction, e.g., to take 
turns or accept actions of other persons even if these do not fit the child’s desires, but may 
also focus on learning to experience social interacting as useful or even enjoyable. A good IDT 
performance by an individual suspected of ASD should be considered with caution. The level 
of impairment in reciprocal behaviour may only become apparent in some individuals with 
ASD if more advanced levels of reciprocity are tested. 

Future research topics 

Studies of reciprocal behaviour in adults, with and without ASD (Backer van Ommeren, 
Vreugdenhil, Spek & Begeer, in preparation) and in children younger than six, can enhance our 
insight in developmental aspects of reciprocity. Studies with larger and randomly matched 
samples including sufficient numbers of girls with ASD and TD, and individuals with MID are 
needed to confirm our findings and to investigate whether specific norms for these target 
groups are necessary. Furthermore, exploring the effect of personal characteristics as shyness 
or extroversion and co-morbid disorders such as ADHD, social anxiety disorder or obsessive 
compulsive disorder on reciprocal behaviour will contribute to a better insight in disorder 
specific or disorder general aspects of impaired reciprocity. A study of reciprocal behaviour 
within mixed peer dyads (TD peer and an ASD peer) using a modified version of the IDT could 
explore the effect of  interacting with a TD peer on their reciprocal interacting, and extend the 
IDT to even more challenging interactions. Further development of an already tested digital 
version of the IDT using a touch screen tablet with software that automatically registers 
interactions will facilitate administration and scoring of the IDT. 
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Conclusions 

This thesis presents the clinical and research field with the IDT, a new test specifically 
developed for measuring the quality of important aspects of reciprocal behaviour. This test 
enables us to assess specific impairments in reciprocity and provides clinicians with specific 
cues for training and treatment and researchers with a valid research tool. Our studies with 
the IDT gave more insight in impairments in reciprocity in individuals with ASD, which is 
important as reciprocity during social interaction is pivotal in human society. A large variety 
of impairments at an elementary level of reciprocity was found in most of the participants 
with ASD. This ranged from inadequate participating in reciprocal interactions to showing no 
reciprocity at all. A few high functioning participants did meet the elementary level of 
reciprocal behaviour targeted by the IDT. Establishing their impaired reciprocal behaviour will 
need testing at a more advanced level. 

Our findings suggest, in line with Schilbach (2016), that the core deficit of reciprocity in 
individuals with ASD is impaired spontaneous reciprocal interacting. This deficit is possibly 
caused by an innate impairment in spontaneously and automatically processing of social-
emotional information (Trevarthen, 2013), and may be influenced by an intrinsic lack of 
experiencing reciprocal interaction as rewarding (Chevalier et al., 2012). Exploring how to link, 
from birth, interactions with others, with the reward of experiencing a good feeling, may hold 
the key to improving reciprocal behaviour of ASD children.   
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Chapter 1. General introduction 

The general aim of this thesis was to develop and validate the Interactive Drawing Test (IDT), 
a new test for measuring reciprocity in children and adolescents from the age of six to 18, with 
an Autism Spectrum Disorder (ASD). 

Measuring impairments in reciprocity in the process of diagnosing ASD is important as 
impaired reciprocity is a prime defining feature of the diagnostic criteria for ASD. Individuals 
with ASD, especially high functioning ones, are observed to strongly vary in clinical 
presentation of impairments in reciprocity, ranging in quantity from a total absence to 
adequate levels of all relevant behaviours, but also in the quality of the reciprocal behaviour. 
Current available diagnostic instruments often assess reciprocity indirectly, e.g. by means of 
questionnaires, and foremost focus on a presence vs. absence dichotomy establishing the 
mere presence or absence of reciprocal behaviour. This limits a clear perspective on the nature 
and degree of reciprocal deficits in individuals with ASD. To provide the clinical field with a 
more sensitive assessment tool, we developed the Interactive Drawing Test (IDT). The specific 
features of the IDT are not covered by any of the currently used assessment tools. The chapter 
concludes by introducing the chapters of this thesis. 

 

Chapter 2. The Interactive Drawing Test (IDT) 

The first section of this chapter describes how the foundation was laid for the design of the 
IDT by selecting the most important characteristics of reciprocal behaviour and using the 
normal developmental phases of reciprocal behaviour in TD children as a yardstick for 
reciprocal behaviour. These theoretical notions combined with research findings on social-
emotional skills of individuals with ASD that contribute to reciprocity provided the basis for 
developing the IDT test procedure and for selecting the scales of reciprocal behaviour. 
Reciprocal behaviour always entails participating in a dynamic process of often spontaneously 
interacting and sharing of two or more people with equal, similar or complementary 
exchanges. This interactive process includes finely timed and mutually attuned turn-taking 
and steadily increasing dynamics as the interaction unfolds. 

The last section of chapter 2 describes the IDT as a standardised test for measuring the quality 
of important aspects of reciprocal behaviour in real-life spontaneous interactions between a 
child or adolescent and an examiner. In the IDT, drawing is used as the shared activity of the 
child and the examiner. The test is suitable for children and adolescents in the age range of six 
to 18. The procedure resembles the unstructured and unpredictable aspects of real life 
interactions with others, which often require spontaneous reciprocal behaviour. The IDT 
objectively measures specified reciprocal responses that can be expected of a child from the 
age of six and older by means of four scales of reciprocal behaviour: reciprocal turn-taking, 
reciprocal interaction, reciprocal interaction in other’s initiative and reciprocal flexibility. 
Higher and possibly more subtle levels that may be expected only later in childhood or 
adolescence are not tested with the current version of the IDT. 
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An extensive manual with explicit instructions how and when to elicit reciprocal interactions, 
an instructive video for administration and a web-based training are available to support 
standardised administration and scoring of the IDT. 

 

Chapter 3. Measuring reciprocity in high functioning children and adolescents with autism 
spectrum disorders 

This chapter reports on a pilot study that introduces the IDT and tests its sensitivity. Children 
and adolescents with high functioning autism spectrum disorders (HFASD, n = 24) and a 
control group with  typical development (TD, n = 25) were invited to participate in this study. 
The most important outcome of this study was that HFASD participants in contrast to  the TD 
group, showed less reciprocal behaviour and preferred to draw their own objects instead of 
drawing together and contributing to the experimenter’s drawing objects. They also showed 
less reciprocal flexibility. The performance on the IDT was independent of estimated verbal IQ 
but there seemed to be an age effect. However, given the sample size of this study, both 
effects must be confirmed in larger samples. Based on results of the pilot study, very basic 
aspects of reciprocal behaviour and supporting social skills wherein differences between 
groups were not found significant, were not selected as part of the scales for the definite 
version of the IDT. The findings of this study suggested that the IDT is a promising instrument 
to assess reciprocity. 

 

Chapter 4: Reliability and validity of the Interactive Drawing Test: A measure of reciprocity 
for children and adolescents with Autism Spectrum Disorder 

This chapter reports on a study that tested the reliability and validity of the IDT in a larger 
sample. The IDT was administered to children and adolescents with ASD (n = 131) and to a 
group with TD (n = 62). The IDT had excellent inter-rater reliability and moderate to good test-
retest reliability. Convergent validity of the IDT was low. In line with the findings in the pilot 
study, participants with ASD were found to be capable of showing reciprocal behaviour. 
However, the most striking difference between the ASD and the TD group - independent of 
verbal IQ, age or gender - was the inability of individuals with ASD to frequently reciprocate 
another person’s initiative, making this definitively the most sensitive outcome of the IDT for 
autism. The probable causes of the modest outcome of some aspects of the psychometric 
testing are discussed in view of the lack of similar tests for comparison and in view of the focus 
of the IDT on spontaneously responding to an unfamiliar situation. Although we did not find 
an effect of verbal IQ and gender, the small number of girls and the lack of individuals with a 
intellectual disability in our sample warrants caution in generalising these results. 
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Chapter 5. Sex differences in the reciprocal behaviour of children with autism 

This chapter reports on a study that compares sex differences in reciprocal behaviour in 
children/adolescents with ASD (32 girls, 114 boys) and in children/adolescents with TD (24 
girls, 55 boys). Independent of gender, children with ASD showed clear limitations in reciprocal 
behaviour compared to children with TD, especially on the scale that measures how often 
reciprocal interactions are shown in the initiative of the examiner. Sex differences were found 
only in the ASD group: girls with ASD had higher reciprocity scores than boys with ASD. Girls 
with ASD may be more orientated towards the examiner and more motivated to interact 
socially compared to boys with ASD. The sex specific response patterns in ASD can inform and 
improve the diagnostic assessment of autism in females. 

 

Chapter 6. Reciprocity in autistic and typically developing children and adolescents with and 
without mild intellectual disabilities 

This chapter reports on a study that explores the differences in reciprocal behaviour of 35 
children and adolescents with mild intellectual disabilities (MID, IQ 50-85): 15 with ASD (ASD-
MID) and 20 with typical development (TD-MID). In the MID sample, the ASD –TD differences 
in general reciprocity and in reciprocal flexibility were not as obvious as found in normally 
intelligent children and adolescents. This indicates that intellectual disabilities likely 
influenced children’s performance on these aspects of reciprocal behaviour. However, in line 
with our previous findings (Backer van Ommeren et al., 2012, 2015, 2017), ASD-MID 
participants contributed less to the initiatives of their interaction partner compared to TD-
MID participants. Even in MID individuals the negative effect of the defining autistic trait of 
being too self-oriented was the most distinguishing feature among ASD-MID and TD-MID 
participants. The IDT can contribute to the diagnostic process of ASD by identifying the effect 
of this autistic characteristic on reciprocal behaviour in children with MID. 

 

Chapter 7. General discussion 

This chapter draws general conclusions based on the reported studies, explores the merits 
and limitations of the IDT, discusses the theoretical and clinical implications and suggests new 
research topics. The IDT was found to be a valid and reliable diagnostic instrument for 
measuring deficits in reciprocal behaviour. The overall sensitivity of the IDT lingers mostly on 
the most sensitive scale: measuring reciprocal interactions in the examiner’s initiatives. This 
scale taps a fundamental autistic characteristic, the inclination to be foremost self-focused 
and the need to control situations. Other scales were less sensitive. This last finding combined 
with the fact that the IDT administration provides information on the functioning of the 
individual child/adolescent from a snapshot of only ten minutes, indicates that the IDT can 
only be used as part of the process of diagnosing autism. 

The last section of this chapter elaborates on the issues of the deficit in reciprocity of 
individuals with ASD. Testing pivotal aspects of reciprocal behaviour with the IDT in a large 
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sample of children with ASD has provided the clinical field with more insight in the variety in 
deficits in reciprocity within the ASD group. Being female and/or having normal intelligence 
can positively influence reciprocal skills among children and adolescents with ASD. Underlying 
mechanisms such as motivation for social interacting, social cognition and conditions 
favourable for individuals with ASD, can play an important positive role in showing adequate 
reciprocal behaviours. It should be noted that the IDT assesses a basic level of reciprocal 
functioning. A few high functioning individuals with ASD did pass the test. Testing these 
individuals at a higher and more complex level with verbal and emotional reciprocal exchanges 
might still show limitations in reciprocity, also in these individuals. 

Our findings suggest that the core deficit of reciprocity in individuals with ASD is impaired 
spontaneous reciprocal interacting which may be caused by an innate impairment in 
spontaneously and automatically processing of social-emotional information and may be 
influenced by an intrinsic lack of experiencing reciprocal interaction as rewarding. Then clinical 
implications are presented and new research topics suggested. 

In conclusion, exploring how to link social interactions with experiencing positive feelings in 
individuals with ASD may hold the key to improving their reciprocal behaviour. 
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Dutch summary (Samenvatting van hoofdstukken) 
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Hoofdstuk 1. Algemene introductie 

Het belangrijkste doel van dit proefschrift was het ontwikkelen van de Interactieve Tekentest 
(IDT), een nieuwe test voor het meten van wederkerigheid bij kinderen en adolescenten met 
een Autisme Spectrum Stoornis (ASS) in de leeftijd van 6-18 jaar, tot een gestandaardiseerde 
test. Aangezien beperkte wederkerigheid een belangrijk hoofdkenmerk is van de 
diagnostische criteria voor ASS, is het meten van beperkingen in wederkerigheid belangrijk bij 
het diagnosticeren van ASS. 

Mensen met ASS vooral als zij hoog functionerend zijn, laten een grote verscheidenheid in 
klinische presentatie van beperkingen in wederkerigheid zien. Deze variëren niet alleen in 
kwantiteit, van een totale afwezigheid tot adequate niveaus van relevante gedragingen, maar 
ook in de kwaliteit van wederkerig gedrag. De huidig beschikbare diagnostische instrumenten 
meten wederkerig gedrag vaak indirect, dat wil zeggen aan de hand van vragenlijsten, en 
focussen in het algemeen op een aanwezigheid vs. afwezigheid dichotomie. Deze focus geeft 
slechts een beperkt beeld van de aard en de mate van beperkingen in wederkerig gedrag bij 
mensen met ASS. We hebben om die reden een sensitievere test ontwikkeld voor de klinische 
praktijk: de IDT. De huidig beschikbare testen missen de specifieke kenmerken van deze 
nieuwe test. 

Het hoofdstuk wordt afgesloten met het introduceren van de hoofdstukken in dit proefschrift. 

 

Hoofdstuk 2. De Interactieve Tekentest (IDT) 

In het eerste deel van dit hoofdstuk wordt beschreven hoe de basis is gelegd voor het ontwerp 
van de IDT. Allereerst zijn de belangrijkste kenmerken van wederkerig gedrag vastgesteld en 
vervolgens zijn deze samen met de normale ontwikkelingsfasen van wederkerig gedrag 
gebruikt als maatstaf voor het meten. Deze theoretische begrippen  gecombineerd met de 
uitkomst van studies naar, voor wederkerig gedrag belangrijke sociaal-emotionele 
vaardigheden bij kinderen en adolescenten met ASS, vormden de basis voor de ontwikkeling 
van de  IDT test procedure en het selecteren van de schalen van wederkerig gedrag. 
Wederkerig gedrag impliceert altijd het deelnemen van twee of meer mensen aan een 
dynamisch proces van vaak spontane interacties waarbij sprake is van ‘samen delen’. Dit 
interactieve proces met een toenemende dynamiek, houdt gelijke, gelijkwaardige of 
complementaire uitwisselingen in, met subtiel getimed en op elkaar afgestemd beurtgedrag. 
Er is daarbij sprake van een toenemende dynamiek naarmate de interacties zich verder 
ontwikkelen. 

Het laatste deel van hoofdstuk 2 beschrijft de IDT als een gestandaardiseerde test voor het 
meten van de kwaliteit van belangrijke aspecten van wederkerig gedrag in spontane  ‘real-life’ 
interacties tussen een kind of adolescent en een onderzoeker. De test is geschikt voor 
kinderen en adolescenten van 6-18 jaar. In de IDT is voor tekenen gekozen als gezamenlijke 
activiteit van het kind en de onderzoeker. De procedure weerspiegelt de ongestructureerde 
en onvoorspelbare aspecten van dagelijkse interacties met anderen, die spontaan wederkerig 
gedrag vereisen. De IDT meet op een objectieve manier duidelijk omschreven wederkerig 
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gedrag, aan de hand van vier schalen van wederkerig gedrag dat verwacht kan worden van 
een kind van 6 jaar: wederkerig beurtgedrag, wederkerige interactie, wederkerige interactie 
in het initiatief van de ander en wederkerige flexibiliteit. Hogere en mogelijk meer subtiele 
niveaus die pas later in de kindertijd of adolescentie verwacht kunnen worden, worden niet 
met de huidige versie van de IDT getest. 

Een uitvoerige handleiding met expliciete instructies over hoe en wanneer wederkerig gedrag 
moet worden uitgelokt, een instructie video voor de afname en een op het web beschikbare 
training zijn ontwikkeld ter ondersteuning van een gestandaardiseerde afname en scoring van 
de IDT. 

 

Hoofdstuk 3. Het meten van wederkerigheid bij hoog functionerende kinderen en 
adolescenten met autisme spectrum stoornissen. 

Dit hoofdstuk rapporteert over een pilotstudie waarin de IDT wordt geïntroduceerd en de 
sensitiviteit getest. Hoog functionerende kinderen en adolescenten met autisme spectrum 
stoornissen (HFASS, n = 24) en een controle groep met een normale ontwikkeling (TD, n = 25), 
zijn gevraagd om deel te nemen aan deze studie. Het belangrijkste resultaat van deze studie 
is dat vergeleken met de controle groep, de deelnemers met HFASS minder wederkerig gedrag 
lieten zien en bij voorkeur hun eigen objecten tekenden in plaats van een bijdrage te leveren 
aan de objecten van onderzoeker. Zij waren ook minder flexibel in hun wederkerig gedrag. De 
prestaties op de IDT waren onafhankelijk van hun gemeten verbale IQ maar er leek wel sprake 
te zijn van een leeftijdseffect. Echter gezien de beperkte omvang van dit onderzoek, zullen 
beide effecten nog moeten worden bevestigd in grotere steekproeven. Op grond van dit 
onderzoek werden zeer basale aspecten van wederkerig gedrag en ondersteunende sociale 
vaardigheden waarin geen significante  groepsverschillen werden gevonden, niet geselecteerd 
als onderdeel van de schalen in de uiteindelijke versie van de IDT. De resultaten van dit 
onderzoek geven aan dat de IDT een veelbelovend instrument lijkt te zijn om wederkerigheid 
te meten. 

 

Hoofdstuk 4. De betrouwbaarheid en validiteit van de Interactieve Tekentest: een 
meetinstrument voor wederkerigheid bestemd voor kinderen en adolescenten met een 
Autisme Spectrum Stoornis 

In dit hoofdstuk wordt verslag gedaan van een studie die de betrouwbaarheid en validiteit van 
de IDT test in een grote steekproef. De IDT werd afgenomen bij kinderen en adolescenten met 
ASS (n = 131) en bij een groep met een normale ontwikkeling (n = 62). De IDT had een 
uitstekende tussenbeoordelaar betrouwbaarheid en bescheiden tot goede test-hertest 
betrouwbaarheid. De convergente validiteit was laag. 
In overeenstemming met de resultaten van de pilotstudie, bleken deelnemers met ASS tot 
wederkerig gedrag in staat. Echter, het onvermogen van de deelnemers met ASS om frequent 
wederkerig te reageren op de initiatieven van de ander, was het meest opvallende verschil 
tussen de ASS en de TD groep, onafhankelijk van verbaal IQ, leeftijd en geslacht. Dit 
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onvermogen was ontegenzeggelijk de meest sensitive uitkomst van de IDT voor autisme. De 
mogelijke oorzaak van de bescheiden uitkomst van sommige aspecten van het psychometrisch 
uittesten werden bediscussieerd in de context van het gebrek aan beschikbaarheid van 
soortgelijke testen om de IDT mee te vergelijken, en de focus van de IDT op spontaan reageren 
in een onbekende situatie. Alhoewel we geen effect vonden van verbaal IQ en geslacht, is, 
gezien het geringe aantal meisjes en deelnemers met een verstandelijke beperking, 
voorzichtigheid geboden bij het generaliseren van deze resultaten. 

 

Hoofdstuk 5. Geslachtsverschillen in wederkerig gedrag van kinderen met autisme 

In dit hoofdstuk wordt gerapporteerd over het onderzoek naar geslachtsverschillen in 
wederkerig gedrag bij kinderen /adolescenten met ASS (32 meisjes, 114 jongens) en bij 
kinderen/adolescenten met een normale ontwikkeling (24 meisjes, 55 jongens). Kinderen met 
ASS, onafhankelijk van geslacht, lieten duidelijke beperkingen in wederkerig gedrag zien in 
vergelijking tot kinderen met een normale ontwikkeling, vooral op de schaal die meet hoe 
vaak wederkerige interacties worden gezien in het initiatief van de onderzoeker. 
Geslachtsverschillen werden alleen gevonden in de ASS groep: meisjes met ASS hadden 
hogere wederkerigheids scores dan jongens met ASS. Meisjes met ASS zijn wellicht meer op 
de onderzoeker gericht en meer gemotiveerd voor sociale interacties dan jongens met ASS. 
De seksspecifieke wijze van reageren bij kinderen met ASS kan mogelijk relevante informatie 
aanreiken en het diagnostisch vaststellen van autisme verbeteren bij vrouwen en meisjes. 

 

Hoofdstuk 6. Wederkerigheid in autistische en zich normaal ontwikkelende kinderen en 
adolescenten met en zonder licht verstandelijke beperkingen 

Het onderzoek waarover gerapporteerd wordt in dit hoofdstuk, onderzoekt de verschillen in 
wederkerig gedrag bij 35 kinderen en adolescenten met een lichte verstandelijke beperking 
(MID, IQ 50-85): 15 met ASS (ASS-MID) en 20 met een normale ontwikkeling (TD-MID). In de 
MID groep bleken de ASS-TD verschillen in de algehele wederkerigheid en in wederkerige 
flexibiliteit niet zo duidelijk, als eerder gevonden was bij kinderen en adolescenten met een 
normale intelligentie. Dit wijst er op dat het aannemelijk is dat verstandelijke beperkingen de 
prestaties beïnvloeden op deze aspecten van wederkerig gedrag. Echter in overeenstemming 
met onze eerdere bevindingen (Backer van Ommeren et al., 2012, 2015, 2017), droegen ASD-
MID deelnemers minder dan TD-MID deelnemers bij aan de initiatieven van hun interactie 
partner. Zelfs in de MID groep was dus het negatieve effect van de kenmerkende neiging tot 
teveel op zichzelf georiënteerd zijn van mensen met autisme, het meest onderscheidende 
kenmerk tussen ASD-MID en TD-MID deelnemers. De IDT kan bijdragen aan het diagnostisch 
proces van ASS door het vaststellen van het effect van dit autistische kenmerk op wederkerig 
gedrag van kinderen met een licht verstandelijke beperking.  
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Hoofdstuk 7. Algemene discussie 

In dit hoofdstuk worden algemene conclusies getrokken op basis van alle gerapporteerde 
studies, de pluspunten en de beperkingen van de IDT geëxploreerd, de klinische en 
theoretische implicaties bediscussieerd en onderwerpen voor nieuw onderzoek voorgesteld. 
De IDT blijkt een valide en betrouwbaar diagnostisch instrument te zijn voor het meten van 
beperkingen in wederkerig gedrag. De algehele sensitiviteit van de IDT is met name toe te 
schrijven aan de meest sensitieve schaal waarbij wederkerige interacties in het initiatief van 
de onderzoeker werden gemeten. Deze schaal legt de vinger op fundamenteel autistische 
kenmerken: de neiging om met name op zichzelf gefocust te zijn en de behoefte aan controle 
te houden over de situatie. De andere schalen bleken minder sensitief. Deze laatste bevinding 
in combinatie met het feit dat de afname met de IDT informatie verschaft over het 
functioneren van een individueel kind /adolescent in een momentopname van slechts tien 
minuten, geeft aan dat de IDT slechts een onderdeel kan zijn van het diagnostisch proces om 
ASS te diagnosticeren. 

Het laatste deel van dit hoofdstuk wijdt verder uit over de mate en de aard van de beperkingen 
in wederkerigheid bij mensen met ASS. Het onderzoeken met de IDT van essentiële aspecten 
van wederkerig gedrag in een groot aantal kinderen met ASS, verschaft de klinische praktijk 
meer inzicht in de verscheidenheid in beperkingen in wederkerig gedrag bij mensen met ASS. 
Bij kinderen en adolescenten met ASS kan het vermogen tot wederkerigheid positief worden 
beïnvloed als het om een meisje gaat of als betrokkene normaal intelligent is. Onderliggende 
mechanismen zoals motivatie voor sociale interacties, sociale cognitie en gunstige condities 
voor mensen met ASS, kunnen een belangrijke positieve rol spelen bij het laten zien van 
adequaat wederkerig gedrag. Het is belangrijk om te realiseren dat de IDT een basaal niveau 
van wederkerig functioneren meet. Een klein aantal hoogfunctionerende deelnemers met ASS 
slaagden voor de test. Het testen van deze deelnemers op een hoger en meer complex niveau 
met verbale en emotionele wederkerige interacties, zal uiteindelijk beperkingen in 
wederkerigheid laten zien ook bij deze individuen. Onze bevindingen lijken aan te geven dat 
de kern van de beperking in wederkerigheid bij individuen met ASS te vinden is in hun 
beperkte vermogen om spontaan wederkerig te kunnen reageren. Mogelijkerwijs wordt dit 
veroorzaakt door een aangeboren gebrek aan spontaan en automatisch verwerken van 
sociaal-emotionele informatie en daarbij nog beïnvloed door een intrinsiek gebrek aan het 
ervaren van wederkerige interactie als belonend. Klinische implicaties worden vervolgens 
gepresenteerd en nieuwe onderwerpen voor verder onderzoek voorgesteld. 

Ten slotte werd geconcludeerd dat exploreren hoe sociale interacties bij mensen met ASS 
gekoppeld kunnen worden aan het ervaren van positieve gevoelens, wellicht de sleutel zou 
kunnen aanreiken tot verbetering van hun wederkerig gedrag.   
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