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This study used fMRI to isolate modality-independent brain areas that are associated with
sentence-based and object-based reasoning. We test the hypothesis that some of the cortical
areas operating during verbal reasoning and object reasoning will be shared suggesting
underlying common processes.

Reasoning is an essential human capacity that allows people to solve new problems.
Reasoning skills have been separated into language-based and object-based reasoning and
consider to be associated to different neural substrates1. Left hemisphere involvement is
thought to be related to  reasoning processes that heavily depend on language, while right
hemisphere activitation is thought to be associated to visuo-spatial reasoning skills. However,
imaging and lesion studies suggest that the brain regions that support these reasoning skills
may not be separate. For instance, as the object reasoning becomes more abstract reasoning
engages language-related areas2. Furthermore, evidence from split-brain patients suggest
that both hemispheres are capable of non-verbal reasoning3.

Images were acquired on a 1.5T GE clinical scanner with echo-planar capability. T2*-
weighted images were acquired using a gradient echo sequence (TR=4000msec, TE=60msec,
flip angle=60deg). The in-plane resolution was 1.5 x 1.5 x 4.5 mm (128x128matrix, 19x19 cm
field of view ). Slice thickness was 4.5mm and 21 contiguous slices parallel to the anterior and
posterior commissure line covered the entire brain. High resolution anatomical images were
acquired in the same position.
5 right handed subjects performed the verbal and object reasoning tasks in visual and
auditory modality or visual and tactile modality respectively. A voxel-by-voxel multistage
statistical analysis was applied to isolate active voxels4. A conjunction analysis isolated the
voxels that were associated with the verbal or the object task performed in both sensory
modalities. Two logical operations, Conjunction and Exclusion, were applied to separate the
brain regions associated with exclusively one or both deductive reasoning tasks5. A
conservation approach identified the brain regions active in all subjects.

VERBAL AND OBJECT REASONING SHARE SOME COMMON  BRAIN REGION:
A FUNCTIONAL MAGNETIC RESONANCE IMAGING (fMRI) STUDY
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•  Both verbal and figural Reasoning tasks activate specific
patterns of cortical areas that involve more than language and
visuo-spatial processing areas respectively.

•   Many of the cortical areas operating during verbal reasoning
are also active during object reasoning.

•  The results suggest that verbal and object reasoning share
fundamental processes that are carried out in the common areas.
Then, a general pattern of brain regions may be associated with
different types of reasoning skills .
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Example:

   PART 1       All lawyers
   are shy people

  PART 2     All shy people
have beach houses

   PART 3      All lawyers
have beach houses
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