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The Methodological Question Being Addressed 

Autism Spectrum Disorder (ASD) is associated with large and potentially treatment-responsive 

difficulties with self-ordered spatial working memory (SWM) performance. But are classical 

SWM methodologies ideal for modern clinical trials in ASD? We address this methodological 

question via a combination of participatory design with autistic individuals and in silico 

optimization of a novel SWM task for the theoretical construct of interest (e.g., the latent SWM 

capacity, k). We conclude that classical tasks like this one are capable of significant 

methodological optimization, and that a combination of participatory design and principled, 

computationally-informed gamification may enhance adherence, validity, and sensitivity to 

change. 

  

Introduction 

Spatial working memory (SWM) is a cognitive function involving the updating and maintenance 

of information about the spatial location of remembered objects in the midst of visuospatial 

distraction. Individuals with Autism Spectrum Disorder (ASD) are often significantly challenged 

in this ability, as demonstrated by emerging data from large multicenter studies (e.g., EU-AIMS). 

For example, autistic individuals show increased perseverative errors and more entropic search 

patterns when performing a classic SWM task. However, SWM tasks have been optimized 

neither for clinical trials nor for use in highly heterogeneous autistic populations. Here, we 

introduce a novel SWM task that is jointly optimized for both – that is, for clinical trials in autistic 

individuals with diverse intellectual capacities. 

Methods 

We conducted 2 focus groups, one in the UK and one in the USA, to confirm elements of our 

novel “Find the Egg” task were sufficiently engaging to, and completable by, diverse autistic 

individuals varying in age, self-reported intelligence quotient, and symptom severity (as 

assessed by the Social Responsiveness Scale, Version 2). We used their input to evaluate the 



impact of specific assessment “termination rules,” to minimize task length while maximizing the 

recovery of a generative working memory capacity variable. This joint optimization was 

performed via cognitively-plausible agent-based Monte Carlo simulations evaluating several 

forgetting rules from memory (LIFO, FIFO, and random forgetting). 

  

Results 

  

Participant input confirmed the task was too long and that at least one tested set size was either 

too easy, or too difficult, for any given participant. Adaptive set sizes were therefore tested in a 

generative model of the task to identify a specific parameter setting – the number of consecutive 

errors allowed before the assessment was stopped– which successfully minimized task length 

while maximizing the recoverability of the key underlying construct (SWM capacity parameter k). 

In addition to these methodological design & optimization results, additional results from the 

deployment of this optimized task will be available at the time of ISCTM. 

Conclusions 

Modern smartphone technology introduces new measurement possibilities but also new design 

considerations; we suggest that a combination of participatory design and computational 

modeling may be methodologically critical for this context of use. 
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