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Introduction Results

Last decades: growing interest in teaching mathematical problem solving to
students with learning difficulties.

Several studies focus on students with autism spectrum disorder (ASD),
who often exhibit deficits in key cognitive skills required for problem
solving: working memory, executive functions, etc.

Most research focuses on simple arithmetic word problems involving
addition and subtraction. Little research has been conducted on teaching
students with ASD to solve problems involving multiplication and division
(Polo-Blanco et al., 2022).

We test the effectiveness of the COMPS methodology in teaching a student
with ASD and intellectual disability to solve multiplicative word problems.
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COMPS methodology

Conceptual model-based problem solving (COMPS) deploys equation-like,
conceptual model diagrams that emphasize algebraic expressions of
relations, to improve students’ problem-solving competence (Xin, 2012).

e COMPS applied to multiplicative word-problem solving:
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s the COMPS approach effective in teaching multiplication and division
oroblems to a student with ASD?
ill improvement in problem-solving performance ...
.. be generalized to two- step problems?
3) ... transfer to real-life situations?
4) ... be maintained over time?

 During the baseline sessions, the student was only able to solve EG

multiplication problems using drawings and counting.

* Once COMPS training began, performance both in identifying as well as in
carrying out the correct operations rose quickly to 100% for the three
problem types, and remained over 75% during follow-up and
generalization stages. During problem-solving training, the student also
showed higher levels of concentration and interest.

In the real-life situations, the student specified the amounts correctly both
when multiplying and dividing, only requiring help with words such as
“double” and “triple”. He was highly motivated by the activity.

Methodology .

* Method: Single-case, multiple-baseline across behaviors design.
One-step equal groups, multiplicative comparison and Cartesian product
problems, each of which was addressed as a separate behavior.

* Participant: 14-year old male ASD-diagnosed student, diagnosed with ASD
at the age of 6, rated as severely autistic on the Childhood Autism Rating
Scale, IQ of 54 on the WISC-V.

Conclusions

This study provides first-time evidence of the efficacy of COMPS methodology

Dependent variable: the student’s ability to successfully solve the three

types of multiplication and division word problems. Indicators: explicit

identification of the required arithmetic operation (1 point) and correct
performance of the operation to find the numerical answer (1 point).

Independent variable: the COMPS-based problem-solving intervention

conducted for each type of problem.

Design and data collection: 31 sessions as weekly extracurricular

activities. Instructor with 20 years of teaching experience.

o 5 experimental stages: baseline, training (3 types of problem), follow-
up, maintenance (5 weeks after training), generalization (2-step
problems). Training sessions include story grammar and problem
stages, following the DOTS (detect, organize, transform, solve) checklist
(Xin, 2012).

o 2 final sessions in a domestic context (transfer to a real-life situation):
The student is given a recipe for one person and is asked to rewrite the
qguantities for 2 and 3 persons.

45th Conference of the International Group for the Psychology of Mathematics Education (PME 45). July 18 — 23, 2022. Alicante, Spain.

This work has been supported by the project with reference PID2019-105677RB-100
funded by MCIN/ AEI /10.13039/501100011033. matematicasyautismo.unican.es

to help a student with ASD solve problems involving multiplication.

A functional relationship was observed between COMPS instruction and
improvement in the student’s ability to solve multiplication division problems.

The skills acquired were successfully transferred to real-life situations.

The student was able to generalize what he learned, applying the knowledge
to two-step problems, although improvement in the MC problems was lower
than in the other two types.
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