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Abstract

This study aimed to replicate the classic Posner experiment and explore the existence, temporal
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dynamics, and age-related processing differences of visual coding in short-term memory among the
aging population. A 2 (letter type: AA with visual and phonological matching vs. Aa with only pho-
nological matching) x 4 (time interval: 0 s, 0.5 s, 1 s, 2 s) within-subjects design was adopted. Twenty
healthy older adults (60~75 years old) and 20 healthy young adults (18~24 years old) were re-
cruited to perform a letter identity judgment task, and their reaction times and coding transfor-
mation patterns were compared. The results showed that: (1) Under simultaneous presentation,
the reaction time of AA was significantly faster than that of Aa in the young group; the older group
also showed a visual coding advantage, but their overall reaction time was significantly longer than
that of the young group. (2) With the increase of time interval, the reaction time of AA increased
linearly in the young group, and the visual advantage almost disappeared after 1 second; in the
older group, the reaction time of AA increased faster, and the visual advantage attenuated signifi-
cantly after 0.5 seconds. (3) The interaction between letter type and time interval was more signif-
icant in the older group, and the conversion from visual coding to phonological coding was faster
and decayed more rapidly in older adults. Repeated-measures analysis of variance and post-hoc
comparisons supported the above results. This study confirmed that aging affects the processing
efficiency and dynamic conversion of visual coding in short-term memory. The visual coding ad-
vantage is more fragile and declines faster in older adults, providing empirical evidence for reveal-
ing the impact of aging on multiple coding systems.
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Table 1. Mean reaction times (ms) and standard deviations (M = SD) of the young and older groups under different conditions
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