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Introduction

• Recent increase in the number of students with autism spectrum disorders
(ASD) who attend general education classrooms (McDonald et al., 2019).

• Growing interest in studying the academic performance of these
individuals, and in particular their mathematical performance

• In ASD individuals, cognitive deficits that could interfere with mathematical
performance during the problem-solving process

• In ASD individuals, more rudimentary math problem-solving strategies like
those based on drawing and counting persist

• We examine relationships between mathematical problem-solving
performance (in terms of the strategies used and accuracy of responses)
and the main cognitive domains associated with mathematical
performance of children with and without ASD.

Results

Methodology
• Participants. 26 autistic and 26 non-autistic children without intellectual

disabilities, between 6 and 12 years old, matched by sex, age and school
(grade and classroom).

Results

Conclusions

• Our results help understanding mathematical problem-solving difficulties
in students with ASD.

• direct implications on the design of educational interventions in subjects
with ASD and mathematical difficulties.

• Interventions should consider stimulating the cognitive functions involved
in mathematical problem solving that are more affected in ASD population
(cognitive flexibility, inhibition, theory of mind and verbal comprehension)

• Some methodologies Schema Based Instruction (SBI) or the Conceptual
Model-Based Problem Solving (COMPS) approach have been successfully
adapted to ASD students’ characteristics improving their ability to solve
mathematical problems (Bruno et al., 2021; García Moya et al., in press;
Polo-Blanco et al., 2021, 2022))
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• Higher proportion of subjects with ASD (57%) compared to subjects
without ASD (23%) in the group of poorer performers (≤ 25% correct
answers).

• In the groups with the highest performance (success rate > 50% correct
responses), there were no differences in the proportion of ASD compared
to the non-ASD subjects.

• Poorer performing students with ASD used less elaborate strategies than
the rest of ASD students

• positive correlation between the level of abstraction of the strategy used
and three cognitive variables - inhibition, cognitive flexibility and theory of
mind (ToM) - in the group of subjects with ASD, but not in the non-ASD
group.

• it could be hypothesized that the use of simplistic strategies to solve
mathematical problems by the population with ASD is indicative of
cognitive deficits in these functions.

• This could help to identify the subgroup of students with ASD with the
most mathematical difficulties.

• ASD students who exhibited poorer mathematical performance (i.e., ≤
25% of correct responses) were comparatively impaired in terms of
inhibition, theory of mind and verbal comprehension.

COGNITIVE ABILITIES AND MATH PERFORMANCE

Objectives

• Mathematical problem solving strategies (example for a 4x8 problem):
(1) incorrect strategies (e.g. perfomrs a sum 4+8)
(2) direct modeling with counting (e.g. draws four groups with eight objects
each, and counts everything);
(3) counting strategies (e.g. repeated addition 8 + 8 + 8 + 8); and
(4) number facts (solves the multiplication 4x8).

• Study strategies used during the mathematical problem-solving process
both in autistic and non-autistic students.

• Determine associations between the level of abstraction of the strategies
used, and the main cognitive domains associated with mathematical
performance, such as executive functions, verbal comprehension and 
social perception (affect recognition and Theory of Mind).

MATH PERFORMANCE

• Among ASD students, lower level of abstraction of strategy by poorer
performing ASD students (< 25% correct responses) with respect to the
rest of the ASD group.

• In the non-ASD group, no differences in the strategy used.
• Positive correlation between the level of abstraction of the strategy used

and three cognitive variables - inhibition, cognitive flexibility and ToM - in 
the whole group of ASD children, not found in the non-ASD group
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