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Background

The Raven’s Progressive Matrices (RPM) task is widely used by psychologists as a test of
non-verbal abstract reasoning ability2. The task involves deducing and applying rules to identify

a probe stimulus that correctly fills in the blank.

Computational models of the RPM task are of great interest to researchers in artificial intelligence

and symbolic processing®+~,

We developed a simplified, one-dimensional version of the RPM task suitable for testing during
an fMRI scan and for future computational modeling. Our task was focused on the deduction and

application of sequence rules.

Frontoparietal network activity is thought to support hihger order cognitive function, including
abstract reasoning during the RPM task.®" Previous work in our lab identified several regions of
orefrontal cortex that are involved in the deduction and application of sequence rules.®

Questions:

Example of a traditional Raven'’s
Progressive Matrices problem.®

1) Can we design a simplified version of the Raven’s Progressive Matrices task suitable for fMRI?

2) Which brain regions contribute to reasoning behavior during the one-dimensional Raven’s Progressive

Matrices task?

Methods: One-Dimensional Raven’s Progressive Matrices Task
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Results: Fronto-parietal Contributions to Reasoning Behavior
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Summary & Preliminary Conclusions
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1) We observed reasoning-related activation associated with deducing a sequence rule in frontoparietal cortical regions. Notably, this activation is greater when
subjects are reasoning about a symbolic sequence rather than a texture-like sequence.

2) Preliminary results suggest that frontoparietal cortical regions are preferentially activated by abstract reasoning about sequences, especially when those

sequences are symbolic in nature.
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