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A Language Processing Model Consisting of Sensory Processing and Cognitive Processing
Verified from the Connectionist Perspective
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Ishizaki (2011) introduced an integrated model of memory and information
processing, which consists of two serial units: sensory processing and cognitive
processing units. In this model, all the inputs perceived are initially processed at the
semantic level (sensory processing), and then some of the inputs are attended and
processed as part of the function conventionally referred to as working memory
(cognitive processing). This model has the following distinctive features. With regard to
the domain specificity related to working memory, the model views cognitive
processing as domain-free and sensory processing as domain-specific. Furthermore,
with regard to the functional dissociation between the activation sites in the brain
related to working memory, the model views the anterior cingulate cortex (ACC) as a
monitor for sensory processing, and the dorsolateral prefrontal cortex (DLPFC) as a
monitor for cognitive processing. This study aims to verify this integrated model using
computer simulations principled by connectionism. Connectionism is an approach to
understanding human cognition in which information processing is viewed as a
function of neural networks interconnected in the brain. In this study, referring to
Ishizaki and Nakamura (2020), which simulated language learning of Japanese—
English bilinguals from the connectionist perspective, ACC’s monitoring function in
sensory processing, which is considered as domain-specific and thus language-
dependent, was verified. In addition, referring to Sugawara (2021), which simulated
relative-pronoun learning of English native speakers from the connectionist
perspective, DLPFC’s monitoring function to fulfill higher-level cognitive tasks in
cognitive processing, which is considered as domain-free, was also verified. The results
of both simulations provided supporting evidence for ACC’s monitoring function in
sensory processing and DLLPFC’s monitoring function in cognitive processing.
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