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‘Bat, Bird, Cow’: A Comparative Analysis of Categorisation Abilities in an 
Autistic, and a Typically Developing Child. 

 
         Emily Voice 
 
Introduction 

 
Categorisation is a crucial element of cognition, enabling us to perceive, discuss and recall our 
surroundings (Smith & Medin 1981). Although it is well documented that autistic individuals have trouble 
applying previously learned information and rules to novel situations, which can negatively impact their 
quality of life (Klinger & Dawson 1995), agreement is yet to be reached as to whether these difficulties 
are caused by a specific impairment in categorisation, which could account for some of the social, 
behavioural and communicative difficulties which are associated with autism. 

The most widely accepted categorisation theory is the prototypical approach, which suggests 
that category members vary in the amount of features and properties that they share, and therefore 
also vary in their strength of representing a particular concept (Rosch 1973; Rosch & Mervis 1975; 
Smith & Medin 1981). Members which have the highest ‘family resemblance’, that is, the most mutual 
attributes with fellow category members and the least mutual attributes with other categories are 
considered the most ‘prototypical’, meaning they are ‘good’, ‘representative’ members of their category, 
easier to learn, and quicker to label (Rosch 1973). Furthermore, our categories may additionally be 
labelled as ‘basic level’, for which concrete mental images for the category as a whole may most easily 
be formed (Rosch, Mervis, Gray, Johnson & Boyes-Braem 1976), ‘subordinate’, and ‘superordinate’. 
Similarly, category membership can be verified for basic levels most rapidly, suggesting that they have 
the greatest cognitive primacy (ibid). Children usually acquire basic level terms first and use them more, 
while it appears that subordinate categories are last to be acquired (Mervis 1983). Typicality also 
informs children’s acquisitions, as when presented with various category members, young children 
(aged 3-5) learn prototypical exemplars first (Mervis & Pani 1980).  

Since prototypical theories appeared, various studies have examined the relationship between 
autism and categorisation, with mixed results. Tager-Flusberg (1985) found that both autistic and 
typically developing children were equally able to categorise at basic level, with both making more errors 
for peripheral members. The autistic children were even higher performers in various categories in a 
superordinate level task. Although this appears to indicate that autistic children have intact 
categorisation, the autistic children, whose mean chronological age was 10 years 5 months, were 
matched to the control group based on verbal mental age, rather than chronological age or non-verbally 
assessed mental age, which presents an unfair test as any age-based developmental delays in 
categorisation abilities cannot be seen. Verbal mental age is also unrepresentative of the autistic 
children’s cognitive abilities as autistic individuals are known to display higher levels of cognition than 
their verbal output would suggest (Schopler & Mesibov 1995). Each child also had to perform 6 
consecutive trials correctly before accessing the test stimuli, meaning that the children undoubtedly 
received varying levels of training, again highlighting a lack of control. The ‘peripheral’ stimuli, such as 
‘mushroom’ for the ‘vegetable’ category, were also arguably not the most peripheral options available, 
so clearer differences may have been seen with more challenging stimuli. 

Klinger and Dawson (1995) found that both typically developing and autistic children were 
equally successful in categorisation using rule-based strategies, but in prototype based categorisation, 
when no single feature or combination of features could clearly determine category membership, the 
typically developing children performed significantly better, suggesting that autistic children can 
successfully categorise using concrete rules, but struggle to form prototypical mental representations. 
Problematically, control matching was again based on verbal mental age, while chronological ages were 
undisclosed. 

In a category verification task examining high-functioning autistic children (aged 9-12), 
adolescents (aged 13-16), and adults (aged 17-48), against controls matched on a combination of 
factors including chronological age and full scale intelligence testing, Gastgeb, Strauss and Minshew 
(2006) found that although typicality effects on accuracy were similar for all, with more typical stimuli 
prompting the highest accuracy rates, autistic children were significantly slower to respond than control 
children. Typicality also affected their reaction times more, as they responded significantly slower to 
‘somewhat typical’ category members than control children, an effect which was even more dramatic 
for atypical stimuli. Encouragingly, the reaction times of both autistic adolescents and adults to 
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‘somewhat typical’ stimuli were similar to their control group, suggesting that experienced autistic 
individuals learn to categorise fairly typical category members as efficiently as their typically developed 
peers. However, they still found atypical stimuli problematic.  

Gastgeb, Dundas, Minshew and Strauss (2012) found that high-functioning autistic adults had 
difficulty forming prototypes and categories from dot patterns, with only half successfully endorsing the 
prototypical pattern in every trial, versus 84% of typically developed adults. The use of dot patterns is 
particularly insightful, as it prevents prior knowledge or experience affecting results, which must 
therefore only reflect prototype and category formation. Using similar methodology, Froehlich et al 
(2012) found that high-functioning autistic adults demonstrated intact prototype formation, although 
accuracy rates became significantly lower than the typically developed control group as patterns 
became moderately or highly distorted.  
 Church et al (2010) found that high-functioning autistic children (aged 7-12) were less likely 
than their typically developing control group to use typicality when forming categories or making 
categorical decisions. The autistic children endorsed the prototype significantly less, and unrelated 
stimuli significantly more, than their control group, with only 55% of autistic participants showing any 
sensitivity to the distance of the stimuli from the prototype, compared to 95% of the typically developing 
children, suggesting that they were not successfully using family resemblance to categorise. This was 
supposedly due to autistic individuals having ‘hyper-specific representations’, which are so detailed and 
event-specific that they cause difficulties in learning perceptual categories which require complex 
generalisation and transferring learning to novel stimuli. Molesworth, Bowler and Hampton (2008), 
contrasted these results, as two thirds of children studied (aged 9-15), with high-functioning autism or 
Asperger’s syndrome showed typicality effects identical to their control group. However, as the 
conditions are in-fact separate, the results may have differed if the groups had been separated 
accordingly.  

Overall, it appears that autism may affect categorisation, but the extent of this is unclear, and it 
is not yet fully understood whether this is due to a specific categorisation impairment, or other issues 
related to the disorder. My own study aims to further understand this issue by comparing an autistic 
child’s performance with a control participant in various categorisation tasks, predicting that the autistic 
child’s responses may be less accurate, and slower, than that of the control child.  
 
The Study 
 
a) Methodology: 
 
The tasks were performed individually in a quiet room without interruptions. The children had no prior 
training to provide more natural results. All audio was recorded electronically (Appendix A), as were 
decision-making times, for Part 2 of the task. 

The experiment involved 2 categorisation tasks, with each using a simple trial question to 
ensure that the children understood the instructions. Part 1 elicited prototypes by asking the children to 
name as many different types of a superordinate category as possible, within a minute. The categories 
were ‘drinks’, ‘toys’, ‘pets’ and ‘games’. Part 2 was a category verification task, where the children had 
to judge whether stimuli, presented visually and verbally, belonged to a certain concept. The concepts 
presented were ‘pets’, and ‘toys’. Each concept used 10 images, of which 4 were non-members, and 6 
were members of the category, although some stimuli, such as ‘hedgehog’ for the ‘pet’ category, were 
deliberately peripheral, while others, such as ‘dog’, were deliberately prototypical (Appendix B). 
Decision times were also recorded here. An additional task which elicited basic level representations 
from the children was also performed, though its results are not included due to the restrictions of this 
project (See Appendix C and D for the stimuli and results). 

For typicality to be examined, data was collected from an online survey of 18 participants, who 
were asked to rate the typicality of 6 examples of the superordinate categories ‘pets’ and ‘toys’, which 
were used both tasks (See Appendix E and F for the survey and results). The typicality scores are 
below: 
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Table 1: Typicality of pets: 
 

 
 
 

Table 2: Typicality of toys: 

 

The study was also piloted on a control adult under the same conditions. During Part 2 of the 
pilot, I read the question on screen in full for each question, such as ‘Is a dinosaur a type of pet?’ 
However, this meant that recorded decision times were inaccurate as the question took a significant 
amount of time to read. In the test trials, I instead named the item as the image appeared, so that 
decision times could be measured more accurately. Where useful, the adult’s responses have been 
presented alongside the children’s for comparison. 
 
b) Participants 

 
The participants were two British monolingual boys aged 5 years, 3 months, and 4 years, 10 months, 
who were matched on chronological, rather than mental age. Both are in reception at state-run 
mainstream schools. 

David1 has recently been diagnosed with Autism Spectrum Disorder (for a detailed report, see 
Appendix G). He displays significant impairments in communication and social interaction. His speech 
was delayed, and is now impaired, while he does not frequently engage in spontaneous conversation. 
However, he shows above average cognitive ability in certain areas, such as mathematics.  

Ben, the control participant, is a typically developing child from a similar socioeconomic 
background and geographical area to David. There are no concerns with his academic abilities and 
there is no known history of Autism Spectrum Disorder in his family.  
 The pilot adult is David’s mother. She is a typically developed, monolingual, British adult, and 
other than David, there is no known history of Autism Spectrum Disorder in her family. 
 
c) Analysis 
 
Part 1 

                                                           
1 Pseudonyms have been used for both children to protect anonymity.  
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Table 3: Results from ‘Drinks’ Recall Task: 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 All 3 participants mentioned ‘water’ very early, highlighting its universal prototypicality. While 
neither child recalled as many representations as the adult, David’s exemplars were more detailed 
than Ben’s, separating ‘milkshake’ into 3 categories based on flavour, compared to the more general 
‘smoothie’ and ‘carton’ categories, from Ben. David also used an unclear nonce word which did not 
appear to be linked to the category. 
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  Table 4: Results from ‘Toy’ Recall Task:  

 
 These results may be linked to the typicality scores in Table 1. Ben’s first examples were the 
most prototypical toys in the online survey, and these toys were also mentioned fairly quickly by the 
adult. David did not recall these exemplars, despite being familiar with them. It was unclear whether 
he was referring to a toy ‘cow’, or miscategorising a living ‘cow’ as a toy. Both the adult and Ben’s 
recalls were affected by current events as seen in ‘Star Wars toys’, from the adult, and ‘lightsabers’, 
from Ben. David’s exemplars showed no such influence.
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 Table 5: Results from ‘Pet’ Recall Task: 

 For this category, all participants quickly recalled prototypical exemplars as shown in Table 2. 
David was very successful here, recalling the 3 highest scorers immediately. Whereas Ben stopped 
attempting recollections after his initial correct recalls, David named animals which are not kept as pets, 
such as ‘bat’ and ‘cow’, which he also mentioned in the ‘toy’ category. 
 
Table 6: Results from ‘Games’ Recall Task: 
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 As in all the categories in this task, neither child displayed adult-like responses. Both children 
particularly struggled with this category and named games which neither family of the individual are 
familiar with, such as ‘Yee-ha’, and ‘Phone holiday’. These games may have been learned away from 
the family home, or may be nonce examples, created by the children. 
 
Part 2: 
 
Table 7: Results from Pet Category Verification Task 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 
 Neither child displayed adult-like verification, although the differences between the children and 
the adult were more subtle in this task than in Part 1. Overall, Ben’s verification was more accurate than 
David’s, and his decision making was 1.57 seconds faster than David’s, on average. Interestingly, both 
children struggled to judge ‘rabbit’, and decided that it was not a member of the ‘pet’ category, despite 
it having a high typicality score, and being David’s first example of a pet in Part 1.   
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Table 8: Results from Toy Verification Task: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
  
 
 
 
 
 
 
 
 
 
 
 
 Both children were more successful in this category, although Ben was still more accurate than 
David, and made his decisions an average of 0.27 seconds faster than David. Both took longer to 
judge non-members which bore some resemblance to the category (such as pencil case, which 
David falsely verified as a toy, and nightlight), compared to non-members with less resemblance 
(such as shampoo and toilet). 
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As the chart highlights, Ben’s accuracy was higher than David’s throughout, though the difference 
was smaller for the ‘toy’ category. It is also worth noting that the only ‘inaccurate’ response from the 
adult was for ‘hedgehog’, which is an extremely peripheral category member. 

 
 All participants had the greatest difficulty correctly judging atypical stimuli, for which David had 
the poorest accuracy rates, making correct judgements only half as often as Ben. Unexpectedly, both 
children were more successful with somewhat typical stimuli than prototypical stimuli, which is due to 
their misjudgement of ‘rabbit’ as a non-member.  
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 Ben clearly showed the expected results of slower judgement times as the stimuli became less 
typical. While David was quicker to accurately judge prototypical stimuli than somewhat typical stimuli, 
his fastest accurate verification was for atypical stimuli (stickers). However, as this was his only correct 
verification for the ‘atypical’ category, it may not be representative. Decision times to accurately discard 
non-members were similar for both children. 
 
Discussion & Conclusion 
 
In line with many of the studies outlined previously (Klinger & Dawson 1995; Gastgeb et al 2006; 2012; 
Church et al 2010; Froehlich et al 2012), my results signify a correlation between categorisation abilities 
and autism, and contrast studies suggesting that autistic individuals may not have impaired 
categorisation capabilities (Tager-Flusberg 1985; Molesworth et al 2008). 
 In Part 1, the children were generally able to recall similar amounts of category members. For 
the ‘drinks’ category, David’s examples were more detailed, but this trend did not continue throughout 
the task. Ben’s prototypical ‘toys’ were more in line with the prototypes found in the online survey, and 
also showed an influence of external events. Both children’s examples of ‘pets’ showed strong 
correlations with the prototypes found in the online survey, with David immediately recalling the highest 
scoring examples. The ‘games’ category was problematic for both children, who recalled ‘games’ that 
are unfamiliar to their families.  
 Part 2 was the most insightful area of the study, in which categorisation appeared to be more 
problematic for David. Overall, he was less accurate than Ben, and required more time to make 
categorical judgements. Both children were more likely to make inaccurate judgements for atypical 
stimuli, but were slightly more accurate with somewhat typical stimuli than prototypical stimuli, which 
conflicts previous research suggesting that prototypical stimuli should be verified most accurately 
(Mervis & Pani 1980; Gastgeb at al 2006). According to Gastgeb et al (2006), David’s accuracy rates 
for less typical stimuli should have matched Ben’s, while his decision times should have been slowed 
more by such stimuli. However, David’s accuracy rates dropped more dramatically than Ben’s, which 
also contrasts the results of Molesworth el al (2008), in which the majority of autistic and Asperger’s 
Syndrome participants displayed equal typicality effects to their control group. The expected pattern of 
increased decision making time as typicality reduced was clearly seen in Ben’s accurate responses, 
but was less evident for David, who made accurate judgements more quickly for prototypical stimuli 
than somewhat typical stimuli, but was fastest at verifying the atypical ‘stickers’. However, more data 
would be needed to confirm this pattern as ‘stickers’ was the only atypical stimuli which David correctly 
judged. The differences between these results and those of Gestgeb et al (2006) could be due to a 
number of reasons. Firstly, the children studied here were younger than those in the aforementioned 
study, the results of which suggest that autistic individuals’ categorisation improves as they age. 
Secondly, unlike David, the participants in the study of Gestgeb et al had been diagnosed with high-
functioning autism. David’s categorisation abilities may therefore be less intact than individuals with 
high-functioning autism. 
 The results may also be compared to the study of Church et al (2000), in which autistic children 
were less likely to use typicality when making categorical decisions, with almost half showing no 
sensitivity to the distance of stimuli from a prototype. As David displayed such a dramatic drop in 
accuracy rates from somewhat typical stimuli (100%), to atypical stimuli (25%), he appears to be 
sensitive to distance from prototype. Similarly, he was more likely to endorse, or at least consider 
endorsing, through prolonged decision making times, non-members which bore family resemblance to 
prototypical category members, such as the pencil case and nightlight, than non-members who bore no 
resemblance to the category, such as toilet, which again suggests sensitivity to family resemblance and 
prototypes. 
 The main limitation of this research is the small sample size, meaning that the results may not 
be representative of either population, although a range of tasks have been used to acquire as much 
valuable data as possible. The methodology could easily be replicated with a larger sample group to 
further explore and validate my findings. Different age groups could also be compared, to further explore 
the hypothesis of Gestgeb et al (2006), in which categorisation differences decrease as participants 
age. Another potential criticism is that the children may have previously had varying levels of exposure 
to the stimuli. While this could be overcome by using dot patterns, using stimuli that children are likely 
to come across in real life provides insight into how they may categorise somewhat unfamiliar items 
with knowledge which they have held for long periods, in day-to-day situations. 
 Although further study is necessary, my results support research suggesting that categorisation 
may be impaired in autistic individuals. It seems more likely that David’s difficulties were due to a specific 
categorisation impairment than indirect issues related to autism, such as his impaired vocabulary, as 
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this cannot account for the prolonged decision making times in Part 2, where visual stimuli was also 
presented. David could be using ‘hyper-specific representations’ (Church et al 2010), which may explain 
his lower accuracy rates and longer decision times in Part 2. However, his decreased accuracy for 
atypical stimuli, and his prototypical recalls of ‘pets’ in Part 1, suggest that he is sensitive to typicality, 
and therefore does, at least at times, use prototypicality and family resemblance to categorise.  
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Appendices 

 

Appendix A: Audio Recordings 

 

All audio is stored on the USB labelled ‘Appendix A’.  
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Appendix B: Stimuli from Part 2 of the Task 
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Appendix C: Stimuli from the basic level task (which was discarded for this project) 
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Appendix D: Table Highlighting Results from the Basic Level Representations 

Task 
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Appendix E: Online Survey 
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Appendix F: Online Survey Results 
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Appendix G: David’s NHS Diagnosis Report (Confidential information has been 

removed) 
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Appendix H: Informed Consent Forms 
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Appendix I: Ethics Approval Form 

 

 


