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Abstract 

This study investigated how ownership identification accuracy and object preferences in 

children with autism spectrum disorder (ASD) are influenced by visual distinctiveness and 

relative desirability. Unlike typically developing (TD) children matched on receptive 

language (M age equivalents: 58.8–59.9 months), children with ASD had difficulty 

identifying another person’s property when object discriminability was low and identifying 

their own relatively undesirable objects. Children with ASD identified novel objects 

designated to them with no greater accuracy than objects designated to others, and associating 

objects with the self did not bias their preferences. We propose that, due to differences in 

development of the psychological self, ownership does not increase the attentional or 

preferential salience of objects for children with ASD. 
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Exploring the influence of object similarity and desirability on children’s ownership 

identification and preferences in autism and typical development 

Identifying ‘who owns what’ is a crucial foundation of children’s social development. 

However, this task is complicated by the fact that ownership is a cognitive construction rather 

than a visible object quality. Therefore, accurate detection of ownership is contingent on 

tracking invisible associations between people and their property. By the time they reach 

preschool, typically developing (TD) children are highly sensitive to ownership history and 

recognise the distinction between liking and owning an object (Nancekivell & Friedman, 

2014; Noles & Gelman, 2014). Ownership also influences TD children’s preferences for 

objects – they often consider their self-owned objects to be more valuable and desirable than 

similar non-owned objects (Hood & Bloom, 2008; Gelman et al., 2012; Gelman & 

Echelbarger, 2019). Conversely, recent research has shown that children with autism 

spectrum disorder (ASD) may be less accurate at identifying ownership (Hartley et al., 2021) 

and that their object preferences are not influenced by ownership history (Hartley & Fisher, 

2018; Hartley et al., 2020). Here, we investigate how the perceptual similarity and relative 

desirability of objects impacts ownership identification accuracy and object preferences in 

children with ASD.  

TD children can accurately match people to property even when object 

discriminability is very low and ownership is at odds with desirability. In Gelman et al. 

(2012), 2-year-olds, 3-year-olds, and adults were presented with sets of three objects; one 

object was assigned to the participant and another was assigned to an experimenter. 

Participants were then asked to match the objects to their corresponding owners. In ‘varied’ 

trials, the three objects were perceptually distinct and similarly desirable (e.g. three different 

toy vehicles), meaning that children could succeed by associating unique objects with 

different owners. In ‘identical’ trials, the three objects were exactly the same (e.g. three 
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indistinguishable toy taxis), meaning that accurate owner identification required children to 

track invisible associations between people and specific exemplars of a single object type. In 

‘participant-plain’ trials, the three objects were perceptually distinct, but the child’s object 

was relatively undesirable in comparison to the other objects (e.g. a boring wooden cube vs. a 

toy train and toy motorcycle). These trials tested participants’ understanding that they can 

own an object that they dislike, and that desiring another’s object does not confer ownership 

to the self. Adults and 3-year-olds identified their objects and the experimenter’s objects with 

above-chance accuracy in each trial type. The 2-year-olds identified their own objects and the 

experimenter’s objects with above-chance accuracy in varied trials, and the experimenter’s 

objects in participant-plain trials, but struggled to identify themselves as the owner of 

relatively boring objects and could not accurately match objects to either party in identical 

trials. Thus, although TD children can accurately match objects to owners based purely on 

historical associations from 3 years, object similarity and differences in object desirability 

may hinder owner-object tracking for children with less-developed understanding of 

ownership.      

In addition to assessing owner identification accuracy, Gelman et al. (2012) also 

asked participants to indicate which objects they and the experimenter preferred. It is well-

documented that neurotypical children consider their property to be more valuable, desirable, 

and memorable than similar non-owned property (Harbaugh et al., 2001; Hartley & Fisher, 

2018; Hood & Bloom, 2008). Establishing ownership forges a mentalistic connection 

between a person and an object, and because people tend to view themselves favourably, this 

can trigger the transfer of positive self-perceptions to self-owned property (Hood et al., 

2016). Accordingly, Gelman et al (2012) found that their participants aged 2 and 3 years 

preferred their designated objects above-chance in varied and identical trials, but not 

participant-plain trials (which is unsurprising given the relative undesirability of their 
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objects). However, 2- and 3-year-olds only inferred that the experimenter preferred their 

assigned item at above-chance rates in participant-plain trials.  By contrast, adults only 

preferred their designated objects above-chance in identical trials, but inferred that the 

experimenter preferred their designated objects above-chance across all trial types. Together, 

these findings demonstrate that merely establishing ownership is sufficient to induce 

preferential biases for randomly allocated objects in neurotypical pre-schoolers when 

ownership is not at odds with desirability. However, preschool children did not assume that 

other people preferred their owned items when object desirability was controlled, potentially 

reflecting limitations in mentalistic reasoning (Wellman et al., 2001). 

ASD is characterised by pervasive differences in social skills (APA, 2013), and 

children with this condition often spend less time interacting with others (McConnell, 2002). 

As ownership is a cultural convention acquired through social interactions (Kanngiesser et 

al., 2015), it may be that children with ASD differ in their development of ownership 

understanding, which may in turn contribute to their difficulties in social settings. Research 

has only recently begun to investigate the impact of ASD on children’s understanding of 

ownership, with just two studies to date examining owner identification accuracy. In Hartley 

and Fisher (2018), TD children and children with ASD matched on receptive vocabulary (~ 

4.8 years) were randomly assigned one of three visually distinct toys to keep, before being 

offered the chance to trade for a preferred alternative. The remaining two objects were 

designated to the experimenter and a puppet. When asked to identify the owner of each 

object, both populations achieved comparably high accuracy for self- and other-owned 

objects. In Hartley et al. (2021), similar samples of vocabulary-matched children with ASD 

and TD controls were presented with sets of three objects of the same type (e.g. three 

differently-coloured drinking bottles) – one object belonged to the child and two objects 

belonged to experimenters – and were asked to identify the owner of each object. While both 
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groups identified their own objects with similar accuracy, children with ASD were 

significantly less accurate at identifying objects belonging to other owners than TD children.  

One explanation for the reduced owner identification accuracy of children with ASD 

in Hartley et al. (2021) relates to the objects’ perceptual distinctiveness. Unlike in Hartley 

and Fisher (2018), the three objects belonged to the same category and shared similarities in 

global shape. Thus, it may be that owner identification accuracy in ASD is increasingly 

dependent on perceptual discriminability. Whereas TD 3-year-olds are highly sensitive to 

what they and others own (Pesowski et al., 2019), ASD may reduce children’s attention to 

ownership history, particularly when tracking relationships between other owners and their 

property. In addition to testing this hypothesis, the present research also explores the 

influence of object desirability on owner identification accuracy in children with ASD. If 

understanding of ownership is delayed in ASD due to early differences in social-cognitive 

development, it is possible that object desirability may confound their tracking of owner-

object associations as observed in TD 2-year-olds (Gelman et al., 2012). Indeed, difficulty 

separating the concepts of ownership and desire would have important implications for 

children’s navigation of social situations with peers and potentially cause inadvertent 

breaches of others’ ownership rights. 

Hartley and Fisher (2018) also collected data pertaining to the influence of ownership 

on object preferences for children with ASD. While TD children demonstrated a “mere 

ownership effect” by showing a reliable preference for their randomly assigned toy and rarely 

trading, children with ASD often traded for an alternative toy that they liked more. 

Furthermore, unlike TD children, children with ASD did not assign significantly higher 

values to self-selected or randomly assigned toys in comparison to different non-owned toys 

or identical copies. More recently, Hartley et al. (2020) found that children with ASD did not 

over-value authentic items with special ownership histories (e.g. SpongeBob’s spatula) in 
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comparison to similar inauthentic objects belonging to non-famous owners (e.g. my brother’s 

whisk), whereas TD children assigned significantly higher values based on authentic 

ownership history. However, TD children and children with ASD did not differ in their 

sensitivity to object qualities unrelated to ownership (e.g. newness and rarity) as determinants 

of value.  Taken together, these findings suggest that ownership history in relation to the self 

or other special owners does not influence object preferences for children with ASD (for 

further evidence concerning the absence of ‘self-reference’ effects in ASD, see Gillespie-

Smith et al. (2018), Nijhof and Bird (2019), and Wuyun et al. (2020)). Rather, children with 

ASD may be principally concerned with an object’s qualities (i.e. what an object is) rather 

than whom it belongs to.  

As prior studies have focused on examining the influence of ownership on children’s 

object preferences, it is currently unknown how children with ASD perceive ownership to 

influence others’ object preferences. TD children understand that other people may prefer 

non-owned objects if they are more desirable than self-owned objects by 5 years (Pesowski & 

Friedman, 2018) and, as their understanding of ownership matures, are likely to infer that 

other owners prefer their property when ownership and desirability are not at odds (Gelman 

et al., 2012). Such judgements require the ability to take the perspective of another agent and 

generalise knowledge of how ownership influences one’s own object preferences. Given that 

differences in mentalistic reasoning are a common characteristic of ASD (Altschuler et al., 

2018; Berenguer et al., 2018), and recent evidence suggests that children with ASD are less 

likely to defend the ownership rights of others (Hartley et al., 2021), the assumption that 

other owners hold preferences for their property may be developmentally delayed. 

The objective of this study was to investigate how ownership identification and object 

preferences in children with ASD are influenced by visual distinctiveness and differences in 

desirability. Vocabulary-matched children with ASD and TD controls completed a slightly 
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modified version of Gelman et al.’s (2012) task, in which they were presented with sets of 

three objects and asked to identify their owners and indicate which objects they and an 

experimenter preferred. Object sets corresponded to either varied, identical, or participant-

plain trials as described above. Based on previous evidence, we predicted that children with 

ASD would be less accurate than TD children at identifying owners when objects are visually 

similar and, potentially, when objects differ in desirability. We also predicted that ASD 

would suppress preferences for objects associated with the self across trial types, and that 

children with ASD would be less likely to infer that the experimenter preferred items 

designated to them. The results of this study will advance theoretical knowledge by providing 

new insight into how fundamental aspects of ownership cognition are influenced by ASD.  

Method 

Participants 

Participants were 20 children with ASD (M age = 7.73 years, SD = 4.47, range = 5.75-

11.17 years, 16 males) and 20 TD children (M age = 4.70 years, SD = 1.06, range = 3.25-7.67 

years, 12 males) recruited from specialist schools, mainstream schools, and preschools. 

Samples were closely matched on receptive vocabulary as measured by the British Picture 

Vocabulary Scale (BPVS; Dunn et al. 1997; ASD M age equivalent = 4.90 years, SD = 1.20, 

range 3.00–6.58 years; TD M age equivalent = 4.99 years, SD = 0.88, range 3.42–6.58 years), 

t(38) = 0.26, p = .79. All children with ASD were diagnosed by a qualified educational or 

clinical psychologist using standardised instruments (e.g. Autism Diagnostic Observation 

Scale and Autism Diagnostic Interview-Revised; Lord et al., 1994, 2002) and expert 

judgement. Diagnoses were confirmed via the Childhood Autism Rating Scale 2 (CARS; 

Schopler et al., 2010), which was completed by each participant’s class teacher (ASD M 

score: 34.90; TD M score: 15.68). Children with ASD were significantly older than TD 

children t(38) = 7.47, p < .001, d = 2.36, and had significantly higher CARS scores, t(38) = 
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14.11, p < .001, d = 4.46. All procedures performed in this research involving human 

participants were in accordance with the ethical standards of the institutional and national 

research committees. Informed consent was obtained from parents/caregivers prior to 

children’s participation. 

Materials 

 Materials included four groups of 9 objects. Each group contained 8 objects belonging 

to a thematic category (model dinosaurs, animals, vehicles, and furniture), plus one 

“plain/boring” object (e.g. a cardboard square). Three of these thematic categories – animals, 

furniture, and vehicles – were selected to match those used in Gelman et al. (2012), thus 

providing a high degree of comparability. The fourth thematic category employed by Gelman 

and colleagues, model items of food, was replaced with dinosaurs because many children 

with ASD have dietary restrictions and aversions that could have potentially biased their 

responding in the experimental task (Mayes & Zickgraf, 2019). The thematic objects were 

matched on size, complexity, and attractiveness within their group. The plain objects were 

selected on the basis that they were comparatively less interesting and colourful than the 

thematic objects. Within each group, the objects were organised into three sets corresponding 

to different trial types: varied, participant-plain, and identical. The ‘varied’ set contained 

three different thematic objects (e.g. three different model animals). The ‘participant-plain’ 

group contained two different thematic objects, plus one of the plain objects (e.g. two 

different model animals and a small wooden circle). The ‘identical’ group contained three 

perceptually identical thematic objects (e.g. three identical model animals). Example stimuli 

and trial types are illustrated in Figure 1. 
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Figure 1. Example stimuli and trial types corresponding to the dinosaur thematic category.   
 

Procedure 

Children completed the BPVS and the experimental task on different days, 

approximately one week apart. For the experimental task, children sat at a table opposite the 

experimenter and were invited to play a game with some toys. On each trial, three objects 

were presented individually. The experimenter held up each object in turn and drew attention 

to it with, or without, referencing ownership status. One object – the ‘self-target’ – was 

placed in front of the child and designated as belonging to them (e.g. “This is yours, this is 

for [child’s name]”). Another object – the ‘other-target’ – was placed in front of the 

experimenter and designated to them (e.g. “This is mine, this is for Laura”). The remaining 

object – the ‘foil’ – was placed equidistant between the child and the experimenter, and was 

Example 
varied trial 

Example 
participant-
plain trial 
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identical 
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Object allocated 
to child 

Object allocated 
to experimenter Unowned foil 
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not assigned an owner (e.g. “See this, look at this”). These three object types were presented 

in four counterbalanced orders, ensuring that the foil never separated the self-target and 

other-target (1. Self, Other, Foil; 2. Other, Self, Foil; 3. Foil, Self, Other; 4. Foil, Other, Self). 

Presenting the foil between the two targets may have reduced the distinction between them. 

The three objects were then gathered together and positioned in a row in the middle of the 

table, with each item an equal distance from the child and experimenter. Location of each 

object type in the array (middle, left, right) was counterbalanced. 

Children were asked four test questions. The first pair of questions concerned object 

ownership; children were asked to identify (a) the object that was assigned to them (e.g. 

“Which one is yours? Which belongs to [child’s name]?”), and (b) the object assigned to the 

experimenter (e.g. “Which one is mine? Which belongs to Laura?”). The order of these 

ownership questions was counterbalanced across trials. The second pair of questions 

concerned object preferences; children were asked to identify (a) the object they preferred 

(e.g. “Which one do you like best? Which is [child’s] favourite?”), and (b) the object the 

experimenter preferred (e.g. “Which one do I like best? Which is Laura’s favourite?”). The 

order of these preference questions was counterbalanced across trials. Following the child’s 

response to the fourth test question, the three objects were removed and the next trial was 

initiated. 

Children completed 12 trials in total; four ‘varied’ trials involving three different 

thematic objects, four ‘participant-plain’ trials involving two different thematic objects and 

one relatively boring object, and four ‘identical’ trials involving three identical thematic 

objects. Children received one trial of each type with stimuli corresponding to each of the 

four thematic categories (dinosaurs, animals, vehicles, furniture), and no objects were reused 

across trials. Object assignment to the child was randomised in the variable and identical 

trials, but not participant-plain (they were always assigned the boring, less desirable, non-
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thematic object). Object assignment to the experimenter was randomised across trial types. 

The order of trials was pseudo-randomised with the constraint that no more than two trials of 

the same type, or belonging to the same thematic set, were experienced consecutively. In 

total, the game lasted ~10 minutes. 

Results 

Children’s responses to each of the four test questions were coded 0 or 1 (yielding a 

total score of 4 per question). For the owner identification questions, children scored 1 if they 

correctly selected the objects that were assigned to them or the experimenter. When asked 

which object they preferred, children scored 1 if they selected the object that was assigned to 

them (indicating a mere ownership effect). When asked to identify the experimenter’s 

preferred object, children scored 1 if they selected the object that was assigned to the 

experimenter (thus inferring that they would display a mere ownership effect). 

Owner identification accuracy 

 As there were 3 objects in each set, there was a 1 in 3 chance that children would 

select the correct object at random in response to an owner identification question. Summed 

across four trials per trial type, participants would be expected to correctly identify the 

participant’s object and experimenter’s object on 1.32 trials each by chance. In comparison to 

this chance value, one-sample t-tests showed that TD children identified their objects and the 

experimenter’s objects with above-chance accuracy across trial types (p = .01 to < .001; see 

Figure 2). By contrast, children with ASD identified their objects with above-chance 

accuracy in varied (p = .004) and identical trials (p = .003), but not participant-plain trials (p 

=.096). Children with ASD identified the experimenter’s objects with above-chance accuracy 

in varied (p = .005) and participant-plain trials (p < .001), but not identical trials (p = .43). 

The owner identification responses were entered into a 2(Population: ASD, TD) x 

3(Trial Type: varied, identical, participant-plain) x 2(Owner: child, experimenter) mixed 
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ANOVA (descriptive statistics are displayed in Figure 2). A significant main effect of Trial 

Type, F(2, 76) = 3.86, MSE = 1.00, p = .025, ηp
2 = .092, was qualified by a significant Trial 

Type x Owner interaction, F(2, 76) = 15.04, p < .001, ηp
2 = .28. Pairwise comparisons 

showed that, across populations, children identified their objects significantly more 

accurately than the experimenter’s objects in identical trials (p < .001), but identified the 

experimenter’s objects significantly more accurately than their objects in participant-plain 

trials (p = .02). There was no effect of Owner on participants’ owner identification accuracy 

in Varied trials (p = .23). A repeated measures ANOVA showed a significant effect of Trial 

Type on participants’ owner identification accuracy for their objects, F(2, 78) = 3.32, MSE = 

0.84, p = .041, ηp
2 = .079. Pairwise comparisons showed that children identified their objects 

significantly more accurately in varied trials than participant-plain trials (p = .012). No other 

between-trial differences were detected (varied vs. identical: p = 1.00; participant-plain vs. 

identical: p = .34). Another repeated measures ANOVA revealed a significant effect of Trial 

Type on participants’ owner identification accuracy for the experimenter’s objects, F(2, 78) = 

13.65, MSE = 0.70, p < .001, ηp
2 = .26. Participants identified the experimenter’s object 

significantly less accurately in identical trials than in varied trials (p = .001) and participant-

plain trials (p < .001), which did not significantly differ (p = 1.00). 

 A significant main effect of Population, F(1, 38) = 5.78, MSE = 5.21, p = .021, ηp
2 = 

.13, was qualified by a borderline Population x Owner interaction, F(1, 38) = 3.90, MSE = 

0.78, p = .056, ηp
2 = .093. Given our a priori hypotheses, we proceeded to deconstruct the 

relationship between Population and Owner, though note that the comparisons should be 

treated with caution as the interaction was marginally significant. Pairwise comparisons 

showed that TD children identified their objects with significantly greater accuracy than 

children with ASD (p = .005), but their owner identification accuracy for the experimenter’s 

objects did not significantly differ (p = .13). While children with ASD identified their objects 
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and the experimenter’s objects with similar accuracy (p = .86), TD children identified their 

objects significantly more accurately than the experimenter’s (p = .004). 

Pearson’s correlations were conducted to explore relationships between owner 

identification accuracy and measures of individual differences. Given our detection of 

between-population differences, relationships between variables were measured for each 

population separately. For the ASD group, ownership identification accuracy did not 

correlate with receptive vocabulary or chronological age. For the TD group, a significant 

relationship was detected between chronological age and children’s identification of their 

own object in identical trials (R = .45, p = .047). No other significant relationships were 

observed for TD children. 

 

Figure 2. Mean owner identification accuracy for typically developing (TD) children and 

children with autism spectrum disorder (ASD) in varied, identical, and participant plain trials. 

Error bars show ± 1 SE. Stars above columns indicate where accuracy significantly exceeded 

chance (1.32; * p < .01, ** p < .01, *** p < .001). 
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Object preferences 

As for owner identification accuracy, there was a 1 in 3 chance that children would 

select each object at random. Summed across four trials per trial type, participants would be 

expected to select their assigned item and the experimenter’s assigned items in response to 

corresponding preference questions on 1.32 trials each by chance. In comparison to this 

chance value, one-sample t-tests showed that TD children displayed a borderline-significant 

tendency to prefer their assigned objects in identical trials (p = .067; see Figure 3). TD 

children’s preferences for their assigned objects did not differ from chance in varied trials (p 

= .90) and were significantly below-chance in participant-plain trials (p < .001). Interestingly, 

TD children did not infer that the experimenter preferred their assigned items at above-

chance rates in any trial type (p = .19 to .31). The preferences of children with ASD for their 

assigned objects did not significantly differ from chance in any trial type (p = .74 to .94). 

Children with ASD inferred that the experimenter preferred their assigned items at above-

chance rates in participant-plain trials (p = .004), but not varied (p = .09) or identical trials (p 

= .36). 

The object preference responses were also analysed via a 2(Population: ASD, TD) x 

3(Trial Type: varied, identical, participant-plain) x 2(Owner: child, experimenter) mixed 

ANOVA (descriptive statistics are displayed in Figure 3). A significant main effect of Owner, 

F(1, 38) = 9.54, MSE = 1.32, p = .004, ηp
2 = .20, was qualified by a significant Trial Type x 

Owner interaction, F(1, 76) = 6.67, MSE = 0.85, p = .002, ηp
2 = .15. A repeated measures 

ANOVA showed that children were significantly less likely to prefer their assigned object in 

participant-plain trials than varied trials (p = .021) and identical trials (p = .013), which did 

not significantly differ (p = .97). Another repeated measures ANOVA showed that children’s 

likelihood of inferring that the experimenter preferred their assigned object did not differ 

across trial types (p = .53). Pairwise comparisons showed that, in participant-plain trials, 



AUTISM & OWNERSHIP   16 
 

children were significantly less likely to prefer their assigned object than infer that the 

experimenter preferred their assigned object (p < .001). Likelihood of children preferring 

their assigned object and inferring that the experimenter preferred their assigned object did 

not significantly differ in varied trials (p = .18) or identical trials (p = .92).  

 The three-way ANOVA examining children’s object preference responses also 

yielded a significant Population x Trial Type interaction, F(2, 76) = 5.44, MSE = 0.88, p = 

.006, ηp
2 = .13. Pairwise comparisons showed that children with ASD were significantly more 

likely to indicate that owners preferred their assigned objects in the participant-plain trials 

than TD children (p = .011). The populations did not significantly differ in varied (p = .55) or 

identical trials (p = .32). For TD children, a repeated measures ANOVA revealed a 

significant effect of Trial Type, F(2, 38) = 7.19, MSE = 0.43, p = .002, ηp
2 = .27. Pairwise 

comparisons showed that TD children were less likely to indicate that owners preferred their 

assigned objects in participant-plain trials than identical trials (a significant difference, p = 

.01) and varied trials (a borderline difference, p = .069). The difference between varied and 

identical trials did not approach significance (p = .47). Another repeated measures ANOVA 

showed that, for children with ASD, likelihood of indicating that owners preferred their 

assigned objects did not significantly differ across trial types (p = .62).  

 As for owner identification accuracy, relationships between children’s object 

preferences and individual difference measures were examined for each population separately 

using Pearson’s correlations. For the ASD group, a marginally significant relationship was 

detected between receptive vocabulary and the likelihood of children preferring their 

assigned object in varied trials (R = .44, p = .05). No other significant relationships were 

observed for children with ASD. For the TD group, children’s object preferences did not 

correlate with receptive language or chronological age.      
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Figure 3. Mean number of trials that typically developing (TD) children and children with 

autism spectrum disorder (ASD) indicated that owners preferred their assigned objects in 

varied, identical, and participant plain trials. Error bars show ± 1 SE. Stars above columns 

indicate where responding significantly differed from chance (1.32; ** p < .01, *** p < .001). 
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participant-plain trials. Collectively, these results suggest that children with ASD are less 

accurate at tracking owner-object relationships, and that associations with the self do not 

increase the attentional or preferential salience of objects for this population.  

Much like the 3-year-old and adult participants in Gelman et al. (2012), our TD 

control group successfully matched objects to themselves and other owners with above-

chance accuracy. However, the response profile of our children with ASD resembled that of 

TD 2-year-olds; they identified owners with above-chance accuracy in varied trials, but they 

struggled to identify themselves as owners of relatively boring objects and keep track of the 

experimenter’s objects when they were not visually distinctive. On average, our children with 

ASD were aged 7.7 years with a mean receptive vocabulary age of 4.9 years, clearly 

exceeding the age at which TD pre-schoolers attain above-chance accuracy across owners 

and trial types (Gelman et al., 2012). This suggests that ASD may be characterised by an 

atypical developmental trajectory whereby high sensitivity to ownership history as a heuristic 

for accurately matching people to property emerges unusually late.  

Perhaps owing to their differences in social-cognition and social motivation (APA, 

2013; Chevallier et al., 2012), children with ASD appear to have greater difficulty detecting 

invisible ownership associations between people and property, particularly when they are 

unable to associate unique objects with different owners. Indeed, for children in both 

populations, the visual similarity of objects in identical trials hindered identification of the 

experimenter’s objects, whereas perceptual distinctiveness in varied and participant-plain 

trials had a facilitative effect. The finding that participants identified the experimenter’s 

objects significantly more accurately than their objects in participant-plain trials appeared to 

be most prominent in the ASD sample (TD children identified self- and other-owned objects 

in participant-plain trials with 65% and 71% accuracy respectively, whereas the 

corresponding scores for children with ASD were 47.5% and 64%). This suggests that 
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children with ASD may have difficulty acknowledging their ownership of relatively 

undesirable objects, possibly indicating that differences in desirability may confound their 

tracking of owner-object relationships.  

Our owner identification analyses also showed that children with ASD identified their 

objects and the experimenter’s objects with similar accuracy across trial types, whereas TD 

children identified their objects significantly more accurately than the experimenter’s objects. 

These findings show that, for TD children, merely associating novel objects with the self is 

sufficient to increase their attentional salience, resulting in greater tracking accuracy. This 

effect aligns with previous studies demonstrating that objects associated with the self are 

memorised and recalled more accurately than objects associated with others in both TD 

children (Cunningham et al., 2013) and adults (Cunningham et al., 2008). Conversely, for 

children with ASD, associating objects with the self did not enhance the salience of their 

objects over those associated with other people. This result is consistent with previous 

findings that children (Wuyun et al., 2020) and adults with ASD (Grisdale et al., 2014) do not 

recall objects associated with the self with superior accuracy, and evidence that children with 

ASD seemingly disregard their status as owners when valuing objects (Hartley & Fisher, 

2018). However, the relatively weak identification accuracy for self-owned objects displayed 

by our ASD sample contrasts with Hartley et al. (2021), where children with ASD identified 

their self-owned objects with significantly greater accuracy than objects owned by 

experimenters and on par with TD children. A likely explanation for this discrepancy 

concerns differences in the familiarity of self-owned items between these two studies. In 

Hartley et al. (2021), the objects associated with the self were already owned by the child 

going into the study (e.g. lunchboxes and items of clothing) and the experimenter’s items 

were newly introduced to the child, whereas in the present research, both objects associated 

with the self and objects associated with the experimenter were newly introduced. Hence, 
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children’s increased experience with their self-owned objects in the prior study likely 

enhanced their identification accuracy. 

For children with ASD, associating an object with the self did not induce preferential 

biases, even when there were no other dimensions on which to base preferences. This result is 

consistent with previous evidence that children with ASD do not consider randomly endowed 

objects to be any more valuable than identical copies, which they are often happy to trade for 

(unlike TD children; Hartley & Fisher, 2018). Interestingly, our data also showed that 

children with ASD did not drastically differ in their preferences for self-owned items in 

participant-plain trials (33% preference) in comparison to varied (35%) and identical trials 

(34%). By contrast, TD children demonstrated a predictable disliking of their assigned 

objects in participant-plain trials (6%) in comparison to varied (34%) and identical trials 

(45%). Given that children with ASD reliably inferred that the experimenter preferred their 

assigned items in participant-plain trials, it seems unlikely that they misunderstood the 

question or were selecting objects at random. Rather, it could be that objects construed as 

“undesirable” by TD children were not perceived that way by children with ASD, and their 

chance-level responding simply reflects the 33.33% likelihood of being assigned their 

favourite of the three objects on each trial. It is possible that some of the undesirable objects 

idiosyncratically appealed to children with ASD by providing specific tactile sensorimotor 

stimulation (Jones et al., 2003), or because their contrast against the two thematically similar 

toys made them stand out or appear rare (Ferera et al., 2020). In any case, this study provides 

further evidence that object preferences of children with ASD may qualitatively differ from 

those of TD children, and additional research is required to elucidate why and how object 

desirability may differ between these populations. 

The owner identification responses and preferences of our children with ASD support 

theoretical claims that associating objects with the self does not elicit ownership-induced 
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cognitive biases in this population (Hartley & Fisher, 2018; Hartley et al., 2020, 2021; Nijhof 

& Bird, 2019; Wuyun et al., 2020). In typical development, children’s concept of ownership 

is thought to arise from extending their psychological sense of self to objects (Diesendruck & 

Perez, 2015; Rochat, 2010). However, ASD is characterised by differences in the 

development of self-other understanding, including awareness of mental states (Ben Shalom 

et al., 2006; Hill et al., 2004; Silani et al., 2008; Williams & Happé, 2010), episodic 

autobiographical memory (Crane & Goddard, 2008), and the use and comprehension of first-

person pronouns (e.g. “I” and “me”; Evans & Demuth, 2012; Overweg et al., 2018; Tager-

Flusberg, 1994). Unlike for TD children, information and objects tagged as self-relevant may 

not occupy a privileged status in the memories of children with ASD (Lind, 2010). 

Consequently, ownership – which fundamentally constitutes an autobiographical association 

between an object and the self – may be of reduced psychological importance for children 

with ASD, and the salience of their property may not be enhanced by the transfer of 

preferential biases associated with the self.  

Apart from children with ASD in participant-plain trials, neither group inferred that 

the experimenter preferred their assigned items at above chance rates. This broadly aligns 

with the results of 2- and 3-year-olds, but contrasts with adults (Gelman et al., 2012). It 

would have been logical for children to infer that the experimenter preferred their objects 

because they selected the one they liked most at the start of each trial when designating 

owner-object relationships. It may be that reasoning of this nature would underpin the 

responding of adult participants, but is contingent on sophisticated mentalising abilities that 

develop after 4 years (Miller, 2012). Such reasoning abilities may also develop in ASD, as 

demonstrated by recent evidence that autistic adults understand that other people would be 

impressed by their ownership of authentic objects (Hartley et al., 2020). Thus, further 
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research is required to pinpoint when and how awareness of others’ ownership-related 

preferences develops for TD children and children with ASD. 

At an applied level, our findings could have implications for social interventions, 

particularly those that are peer-mediated. Peer-mediated interventions are often designed to 

promote important social skills in children with ASD, including peer engagement and 

relationship building (Kasari et al., 2012; Locke et al., 2019). However, reduced 

understanding and identification of relationships between people and property may increase 

the likelihood of children with ASD interacting with objects without the consent of their 

owners. Breaching others’ ownership rights in this manner would impact social reputation 

amongst peers and hinder the development of positive interpersonal relationships. 

Differences in identifying ownership, and understanding its importance to others, may also 

contribute to challenging behaviours relating to property destruction that are commonly 

observed in ASD (e.g. Horner et al., 2002). Furthermore, children with ASD may be at 

increased risking of exploitation and theft due to their reduced ability to track, and 

diminished preferences for, self-owned property. We recommend that future studies begin to 

examine how differences in ownership understanding influence the efficacy of social 

interventions involving interactions between autistic and TD children.  

It is necessary to reflect on the limitations of this research. Firstly, it may be the case 

that the observed differences between children with ASD and TD children were underpinned 

by differences in experience (the ASD group were significantly older) or cognitive 

functioning. Including a group of children with delayed cognitive development matched to 

our ASD sample on chronological age and nonverbal intelligence would have addressed this 

issue. Secondly, it is possible that stronger effects of ownership on object preferences may 

have been observed in both groups had we told children that they could keep the objects they 

were allocated. Establishing a permanent owner-object relationship may have elicited 
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increased preferences for children’s self-assigned objects as a means of reducing cognitive 

dissonance (e.g. by aligning their desires with ownership; Elliot & Devine, 1994). Thirdly, it 

is important to recognise the possibility that more prominent between-population differences 

may emerge if children were required to independently infer ownership associations between 

people and property through observing naturalistic behaviour. It would be valuable to 

investigate how children with ASD interact with owned and non-owned property in social 

situations with peers and siblings (see O’Brien et al., 2020 and Ross, 2013).  

To summarise, this study has provided new insight into how ASD impacts children’s 

owner identification and object preferences. Our result show that children with ASD may 

have difficulty tracking invisible historical associations between people and property, 

irrespective of visual similarity or desirability (although both of these factors may be a 

hindrance). Our results also show that children with ASD identify novel objects designated to 

them with no greater accuracy than objects designated to others, and that association with the 

self does not bias children’s object preferences (even when there are no other dimensions on 

which preferences could be based). We propose that, due to differences in development of the 

psychological self, ownership does not increase the attentional or preferential salience of 

objects for children with ASD. Importantly, differences in ownership understanding may 

contribute to the social difficulties faced by children with ASD by disrupting their 

understanding and navigation of relationships between people and property. 

 

 

 

 

 

 



AUTISM & OWNERSHIP   24 
 

References 

Altschuler, M., Sideridis, G., Kala, S., Warshawsky, M., Gilbert, R., Carroll, D., ... & Faja, S. 

(2018). Measuring individual differences in cognitive, affective, and spontaneous 

theory of mind among school-aged children with autism spectrum disorder. Journal of 

autism and developmental disorders, 48(11), 3945-3957. 

http://dx.doi.org/10.1007/s10803-018-3663-1 

American Psychiatric Association. (APA, 2013). Diagnostic and statistical manual of mental 

health disorders (5th ed.). Washington, DC: APA.  

Baron-Cohen, S., Leslie, A. M., & Frith, U. (1985). Does the autistic child have a “theory of 

mind”? Cognition, 21(1), 37-46. doi:http://dx.doi.org/10.1016/0010-0277(85)90022-8 

Ben Shalom, D., Mostofsky, S. H., Hazlett, R. L., Goldberg, M. C., Landa, R. J., Faran, Y. et 

al. (2006). Normal physiological emotions but differences in expression of conscious 

feelings in children with high-functioning autism. Journal of Autism and 

Developmental Disorders, 36, 395–400. doi:10.1007/s10803-006-0077-2. 

Berenguer, C., Miranda, A., Colomer, C., Baixauli, I., & Roselló, B. (2018). Contribution of 

theory of mind, executive functioning, and pragmatics to socialization behaviors of 

children with high-functioning autism. Journal of Autism and Developmental 

Disorders, 48(2), 430-441. http://dx.doi.org/10.1007/s10803-017-3349-0 

Chevallier, C., Kohls, G., Troiani, V., Brodkin, E. S., & Schultz, R. T. (2012). The social 

motivation theory of autism. Trends in Cognitive Science, 16, 231–239. 

doi:https://doi.org/10.1016/j.tics.2012.02.007.  

Crane, L., & Goddard, L. (2008). Episodic and semantic autobiographical memory in adults 

with autism spectrum disorders. Journal of autism and developmental disorders, 38(3), 

498-506. http://dx.doi.org/10.1007/s10803-007-0420-2 



AUTISM & OWNERSHIP   25 
 

Cunningham, S. J., Turk, D. J., Macdonald, L. M., & Macrae, C. N. (2008). Yours or mine? 

Ownership and memory. Consciousness and cognition, 17(1), 312-318. 

doi:http://dx.doi.org/10.1016/j.concog.2007.04.003 

Cunningham, S. J., Vergunst, F., Macrae, C. N., & Turk, D. J. (2013). Exploring early self‐

referential memory effects through ownership. British Journal of Developmental 

Psychology, 31, 289-301.doi:10.1111/bjdp.12005. 

Diesendruck, G., & Perez, R. (2015). Toys are me: Children’s extension of self to objects. 

Cognition, 134, 11-20. doi:10.1016/j.cognition.2014.09.010. 

Dunn, L. M., Dunn, L. M., Whetton, C., & Burley, J. (1997). The British Picture Vocabulary 

Scale – Second Edition. Windsor: NFER-Nelson. 

Elliot, A. J., & Devine, P. G. (1994). On the motivational nature of cognitive dissonance: 

Dissonance as psychological discomfort. Journal of Personality and Social 

Psychology, 67(3), 382. doi:http://dx.doi.org/10.1037/0022-3514.67.3.382 

Evans, K. E., & Demuth, K. (2012). Individual differences in pronoun reversal: Evidence 

from two longitudinal case studies. Journal of Child Language, 39(1), 162-191. 

doi:http://dx.doi.org/10.1017/S0305000911000043 

Ferera, M., Benozio, A., & Diesendruck, G. (2020). The development of a scarcity 

bias. Child Development, 91(5), 1698-1708. http://dx.doi.org/10.1111/cdev.13368 

Gelman, S. A., & Davidson, N. (2016). Young children’s preferences for unique owned 

objects. Cognition, 155, 146–154. 

doi:http://dx.doi.org/10.1016/j.cognition.2016.06.016  

Gelman, S. A., & Echelbarger, M. E. (2019). Children, object value, and persuasion. Journal 

of Consumer Psychology, 29(2), 309-327. http://dx.doi.org/10.1002/jcpy.1097 



AUTISM & OWNERSHIP   26 
 

Gelman, S. A., Manczak, E. M., & Noles, N. S. (2012). The nonobvious basis of ownership: 

Preschool children trace the history and value of owned objects. Child Development, 

83, 1732-1747. doi:10.1111/j.1467-8624.2012.01806.x. 

Gillespie‐Smith, K., Ballantyne, C., Branigan, H. P., Turk, D. J., & Cunningham, S. J. 

(2018). The I in autism: Severity and social functioning in autism are related to self‐

processing. British Journal of Developmental Psychology, 36(1), 127-141. 

http://dx.doi.org/10.1111/bjdp.12219 

Grisdale, E., Lind, S. E., Eacott, M. J., & Williams, D. M. (2014). Self-referential memory in 

autism spectrum disorder and typical development: Exploring the ownership effect. 

Consciousness and Cognition, 30, 133–141. 

http://dx.doi.org/10.1016/j.concog.2014.08.023. 

Harbaugh, W. T., Krause, K., & Vesterlund, L. (2001). Are adults better behaved than 

children? Age, experience, and the endowment effect. Economic Letters, 70, 175–181. 

doi:10.1016/S0165-1765(00)00359-1. 

Hartley, C., & Fisher, S. (2018). Mine is better than yours: Investigating the ownership effect 

in children with autism spectrum disorder and typically developing children. Cognition, 

26–36. doi:https://doi.org/10.1016/j.cognition.2017.11.009 

Hartley, C., Fisher, S., & Fletcher, N. (2020). Exploring the influence of ownership history 

on object valuation in typical development and autism. Cognition. 

doi:http://dx.doi.org/10.1016/j.cognition.2020.104187 

Hartley, C., Harrison, N., & Shaw, J. J. (2021). Does autism affect children’s identification of 

ownership and defence of ownership rights? Journal of Autism and Developmental 

Disorders, 1-12. https://doi.org/10.1007/s10803-021-04872-6 

Hill, E., Berthoz, S., & Frith, U. (2004). Brief report: Cognitive processing of own emotions 

in individuals with autistic spectrum disorder and in their relatives. Journal of Autism 



AUTISM & OWNERSHIP   27 
 

and Developmental Disorders, 34, 229-235. 

doi:10.1023/B:JADD.0000022613.41399.14. 

Hood, B. M., & Bloom, P. (2008). Children prefer certain individuals over perfect duplicates. 

Cognition, 106, 455–462. doi:http://dx.doi.org/10.1016/j.cognition.2007.01.012 

Hood, B., Weltzien, S., Marsh, L., & Kanngiesser, P. (2016). Picture yourself: Self-focus and 

the endowment effect in preschool children. Cognition, 152, 70–77. 

doi:10.1016/j.cognition.2016.03.019. 

Horner, R. H., Carr, E. G., Strain, P. S., Todd, A. W., & Reed, H. K. (2002). Problem 

behavior interventions for young children with autism: A research synthesis. Journal of 

autism and developmental disorders, 32(5), 423-446. 

Jones, R. S., Quigney, C., & Huws, J. C. (2003). First-hand accounts of sensory perceptual 

experiences in autism: A qualitative analysis. Journal of Intellectual & Developmental 

Disability, 28(2), 112-121. doi:http://dx.doi.org/10.1080/1366825031000147058 

Kanngiesser, P., Rossano, F., & Tomasello, M. (2015). Late emergence of the first possession 

heuristic: Evidence from a small-scale culture. Child Development, 86, 1282–1289. 

http://dx.doi.org/10.1111/cdev.12365. 

Kasari, C., Rotheram-Fuller, E., Locke, J. & Gulsrud, A. (2012). Making the connection: 

randomized controlled trial of social skills at school for children with autism spectrum 

disorders. Journal of Child Psychology and Psychiatry, 53, 431– 9. 

http://dx.doi.org/10.1111/j.1469-7610.2011.02493.x 

Lind, S. E. (2010). Memory and the self in autism: A review and theoretical framework. 

Autism, 14, 430-456. doi:10.1177/1362361309358700. 

Locke, J., Kang‐Yi, C., Pellecchia, M., & Mandell, D. S. (2019). It's messy but real: a pilot 

study of the implementation of a social engagement intervention for children with 



AUTISM & OWNERSHIP   28 
 

autism in schools. Journal of Research in Special Educational Needs, 19(2), 135-144. 

http://dx.doi.org/10.1111/1471-3802.12436 

Lord, C., Rutter, M., & Le Couteur, A. (1994). Autism Diagnostic Interview – Revised: A 

revised version of a diagnostic interview for caregivers of individuals with possible 

pervasive developmental disorders. Journal of Autism and Developmental Disorders, 

24 (5), 659–685. doi:10.1007/BF02172145. 

Lord, C., Rutter, M., DiLavore, P. C., & Risi, S. (2002). Autism Diagnostic Observation 

Schedule (WPS edition). Los Angeles: Western Psychological Services. 

Mayes, S. D., & Zickgraf, H. (2019). Atypical eating behaviors in children and adolescents 

with autism, ADHD, other disorders, and typical development. Research in Autism 

Spectrum Disorders, 64, 76-83. http://dx.doi.org/10.1016/j.rasd.2019.04.002 

McConnell, S. R. (2002). Interventions to facilitate social interaction for young children with 

autism: Review of available research and recommendations for educational intervention 

and future research. Journal of Autism and Developmental Disorders, 32(5), 351-372. 

https://doi.org/10.1023/A:1020537805154 

Miller, S. A. (2012). Theory of mind: Beyond the preschool years. Psychology Press. 

Nancekivell, S. E., & Friedman, O. (2014). Preschoolers selectively infer history when 

explaining outcomes: Evidence from explanations of ownership, liking, and use. Child 

Development, 85(3), 1236-1247. 

Nancekivell, S. E., Van de Vondervoort, J. W., & Friedman, O. (2013). Young children’s 

understanding of ownership. Child Development Perspectives, 7, 243–247. 

doi:10.1111/cdep.12049. doi:http://dx.doi.org/10.1111/cdev.12170 

Nijhof, A. D., & Bird, G. (2019). Self‐processing in individuals with autism spectrum 

disorder. Autism Research, 12(11), 1580-1584. http://dx.doi.org/10.1002/aur.2200 



AUTISM & OWNERSHIP   29 
 

Noles, N. S., & Gelman, S. A. (2014). You can’t always want what you get: Children's 

intuitions about ownership and desire. Cognitive development, 31, 59-68. 

doi:http://dx.doi.org/10.1016/j.cogdev.2014.02.002 

O’Brien, Z. K., Cuskelly, M., & Slaughter, V. (2020). Social behaviors of children with ASD 

during play with siblings and parents: Parental perceptions. Research in Developmental 

Disabilities, 97, 103525. doi:http://dx.doi.org/10.1016/j.ridd.2019.103525 

Overweg, J., Hartman, C. A., & Hendriks, P. (2018). Children with autism spectrum disorder 

show pronoun reversals in interpretation. Journal of Abnormal Psychology, 127(2), 

228. doi:http://dx.doi.org/10.1037/abn0000338 

Pesowski, M. L., & Friedman, O. (2018). Using versus liking: Young children use ownership 

to predict actions, but not to infer preferences. Journal of Experimental Child 

Psychology, 169, 16-29. doi:http://dx.doi.org/10.1016/j.jecp.2017.12.007 

Pesowski, M. L., Kanngiesser, P., & Friedman, O. (2019). Give and take: Ownership affects 

how 2-and 3-year-olds allocate resources. Journal of experimental child 

psychology, 185, 214-223. http://dx.doi.org/10.1016/j.jecp.2019.04.011 

Rochat, P. (2010). The innate sense of the body develops to become a public affair by 2–3 

years. Neuropsychologia, 48, 738–745. doi:10.1016/j.neuropsychologia.2009.11.021. 

Ross, H. S. (2013). Effects of ownership rights on conflicts between toddler peers. Infancy, 

18, 256–275. doi: 10.1111/j.1532-7078.2012.00121.x 

Schopler, E., Van Bourgondien, M. E., Wellman, G. J., & Love, S. R. (2010). Childhood 

autism rating scale CARS-2 (2nd ed.). Los Angeles: Western Psychological Services 

Silani, G., Bird, G., Brindley, R., Singer, T., Frith, C., & Frith, U. (2008). Levels of 

emotional awareness and autism: An fMRI study. Social Neuroscience, 3, 97–112. 

doi:10.1080/17470910701577020. 



AUTISM & OWNERSHIP   30 
 

Tager-Flusberg, H. (1994). Constraints on language acquisition: Studies of atypical children. 

Hillsdale, NJ: Laurence Erlbaum. 

Wellman, H. M., Cross, D., & Watson, J. (2001). Meta‐analysis of theory‐of‐mind 

development: The truth about false belief. Child Development, 72(3), 655-684. 

doi:http://dx.doi.org/10.1111/1467-8624.00304 

Williams, D.M. & Happé, F. (2010). Representing intentions in self and other: Studies of 

autism and typical development. Developmental Science, 13, 307-319. 

doi:10.1111/j.1467-7687.2009.00885.x. 

Wuyun, G., Wang, J., Zhang, L., Wang, K., Yi, L., & Wu, Y. (2020). Actions Speak Louder 

Than Words: The Role of Action in Self‐Referential Advantage in Children With 

Autism. Autism Research, 13(5), 810-820. http://dx.doi.org/10.1002/aur.2274 

 

 


	Hartley, C., & Fisher, S. (2018). Mine is better than yours: Investigating the ownership effect in children with autism spectrum disorder and typically developing children. Cognition, 26–36. doi:https://doi.org/10.1016/j.cognition.2017.11.009
	Hartley, C., Fisher, S., & Fletcher, N. (2020). Exploring the influence of ownership history on object valuation in typical development and autism. Cognition. doi:http://dx.doi.org/10.1016/j.cognition.2020.104187

