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The Influence of Visual Short-term Memory Process on
Detection of a Peripheral Sensory Change®

Hae-In Kang', Joo-Seok Hyun''

'Department of Psychology, Chung-Ang University

Change detection process based upon visual short-term memory (VSTM) requires consolidation and maintenance of memory items

as well as their comparison against test items. Assuming that the amount of information-processing resources may be different for

these three processes, the present study examined presence or absence of performance interference between VSTM-based change

detection task at the center of display and a sensory change detection task at periphery. The results showed that less interference

between the central change-detection (i.e.,

memory-intensive) task and peripheral sensory change-detection (i.e.,

perception-

intensive) task was observed near the time the test items were displayed than around when the memory items were displayed.

The results indicate that the amount of information-processing resources required for the comparison process is relatively small

compared to the consolidation or maintenance process during the VSTM-based change detection.

Keywords: visual short-term memory, consolidation, maintenance, information-processing resource
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Figure 1. Example stimuli and procedure of a dual-change detection trial in Experiment 1. The example illustrates the stimuli

and procedure of a trial in which both peripheral and central arrays had an item with a color change. Differently—filled patterns

represent different colors. The bigger arrows with PCOA values on the time-line indicate when a peripheral item changed its

color with respect to the onset of memory array, although the arrows were not displayed in the actual trial display. Dotted

vertical lines below the time-line and their labels underneath indicate the stages of visual short—term memory processes the

central memory task is supposed to undergo. At the end of each trial, participants gave two consecutive responses to report the
presence or absence of change for each central and peripheral array (e.g., central first then peripheral second). Note that PCOA

represents ‘peripheral change onset asynchrony’ which is the interval in milliseconds between the onset of memory array at the

center and the onset of a color change in the peripheral array.
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Figure 2, Results of Experiment 1 (N = 16). (A) Accuracies of
the peripheral color—change detection task and (B) central
VSTM-based change detection task. The accuracy of the
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charts represent 95% confidence interval calculated according to
Loftus and Masson (1994).
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Figure 3. Accuracies of the central conjunction—feature memory
and peripheral color—change detection tasks in Experiment 2 (N

= 8). Unlike Experiment 1, only the dual-task condition was

employed in Experiment 2 without running single—task condition.
Accuracy of the peripheral task (open square) in each PCOA
condition was calculated according to the proportion of correct

‘change’ responses only in peripheral change—present trials

whereas the accuracy of the central task (filled square) in each
PCOA condition was calculated according to the proportion of
correct responses in both change—present and change—absent
trials of the central memory task, just as in Experiment 1.
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