K & 4 (LUOYUXD

gELEFM M+

BYABOLH  HAFF

FuRSES HHE 7485 =2

2BEORSM 20264 3H 25H

PRBEOEM ~VALRT AEARETER AR RAT AEAREYK

uh

At

%)

Tl

(SALBIRIS 4 2655 1 1]

Study on Multisensory Interactions of Executive Functions in Working Memory
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Working memory (WM) plays a core role in supporting such situations by maintaining, updating, and manipulating
task-relevant information. Through these processing, WM enables the coordination of concurrent cognitive activities
and supports goal-directed behavior. Efficient performance in demanding situations depends not only on WM capacity
but also on the interaction between executive functions. Among these, updating and inhibition are core components of
cognitive control. Updating allows information in WM to be continuously revised in accordance with task goals, whereas
inhibition supports the suppression of distracting information. Previous research has shown that the interaction between
these executive functions is influenced by WM load and by the degree of representational overlap between concurrently
processed tasks. However, it remains unclear how WM load modulates executive-function interactions when tasks
involve the same type of representational content but are presented through different sensory modalities.

The present study addresses this issue by examining how sensory modality influences the interaction between
updating and inhibition under increasing WM load. Two experiments were conducted using a single task that combined
an n-back task and a flanker task, allowing executive-function interactions to be examined while minimizing task-
switching demands. All experimental tasks involved verbal information, thereby isolating the effects of sensory modality
from those of stimulus content. In Experiment 1, performance was compared between a visual within-modality
condition, in which both the n-back and flanker stimuli were presented visually, and an audiovisual cross-modality
condition, in which a visual n-back task was paired with auditory flanker stimuli. WM load was manipulated across
three levels (1-, 2-, and 3-back). Behavioral measures and event-related potential (ERP) indices associated with updating
and inhibition indicated that the interaction between these executive functions was jointly modulated by WM load and
sensory modality. Under high WM load, interference effects were reduced in the cross-modality condition relative to the
within-modality condition, suggesting more efficient allocation of cognitive resources when executive demands are
distributed across sensory modalities. Experiment 2 was designed to confirm and extend these findings using the same
overall framework. The critical modification involved the cross-modality condition, which consisted of an auditory n-
back task combined with visual flanker stimuli. This manipulation allowed potential confounding influences related to
task-specific characteristics of updating and inhibition to be controlled. The results replicated the main patterns observed
in Experiment 1, providing convergent evidence that sensory modality plays a key role in shaping executive-function

interactions under increasing WM load.




Taken together, these findings demonstrate that WM load and sensory modality jointly influence the interaction
between updating and inhibition. The results support the existence of modality-specific resource allocation mechanisms
that facilitate executive coordination under high cognitive demand and underscore the importance of incorporating

sensory modality into psychological and cognitive neuroscience models of executive control.
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