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0.99°) I 22 JE FR(1.20°x1.20°, JF I 58 0.5°, 40
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5, BEESADUE, S8R 5 AR AR A N 1 i
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SO RAER /NN 16 17, 44 kHz, XU IE 58, 3508
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5 45 1 RN S 56 R B T 30 A2 ST I 3 W i
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X% 1 A T i A AT B R 2R I T 25
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CIZ TR (F(3, 84) = 1.17, p > 0.05) A DL 444 3
BNAN S 2 o BEIBGIC A4 I 340 DBy 1 A RN 2R AT 551
JR TEAf AR TR, JERIBR SN FEIE T 3 A bRifE2E
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PR ERON 2, F3, 84) = 427, p < 0.01, n* =
0.13, #E—20H 3 FPUCEC A 5 42 i 25 A4 1 s I st
Sy AT RO REAS ¢ kg, PS5 E(1239 ms) FHY
2R N I 2 K Tl CDEEE 25 7F (1193 ms),

t(28) =2.07, p=0.048 < 0.05, d = 0.38; #% | 5 1F[F)
FE 2 R F R385 SCVCFEC 45 (1190 ms), t(28) =
2.52,p=0.018 <0.05, d = 0.47, TiHHl 50555
VA5 Z [BIANFAAE S 2 1 25 57, 1(28) = —0.15, p =
0.882>0.05, d=0.03, F19&VEEL 4514 (1241 ms) T 1Y
182 5 N7 B G 3 K i DG 454, t(28) = 2.52,
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Visual and auditory verbal working memory affects visual attention
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Abstract

Previous studies have showed that information held in working memory (WM) can guide or capture
attention during visual search in a relatively automatic way, even when it is irrelevant and detrimental to current
task performance. Some researchers have proposed that the semantic match between WM contents and
distractors could also capture attention, as well as the perceptual match. As we known, the verbal WM contents
can be stored in the visual and auditory inputs. Even though the automatic influence of visual verbal WM on
visual attention have been demonstrated, it remains unknown whether the auditory verbal WM could
automatically capture attention. Therefore, it is necessary to investigate the attention guidance by the verbal WM
contents.

The present study included two experiments to explore the questions presented above. In Experiment 1, the
memory item was a verbal Chinese character that presented visually, denoting a color, such as “ZL”. The

participants were instructed to remember the word and avoid the potential distractors. Subsequently, they
completed a visual search task, in order to test whether the verbal WM contents could guide attention. The
results showed that, compared with the control condition, the visual search RTs were longer in the
perceptual-matching and semantic-matching conditions, and the same as the RTs in the fastest trials. With the
memory item that never matched the target in the search task, we suggested that the verbal WM contents that
were presented visually (vis-VWM) could capture attention at perceptual and semantic levels automatically. In
Experiment 2, the memory item was presented by the auditory inputs via the headphones (audi-VWM). The
results showed that the visual search RTs in the semantic-matching condition were shorter than RTs in the
control and perceptual-matching conditions, and there was no significant difference in the other conditions.
Meanwhile, compared the shortest RTs across the different conditions, the results showed that the RTs in the
semantic-matching condition were longer than in the control condition, which suggested that the aurally
presented verbal WM could capture attention at the semantic level in the fastest response trials.

In conclusion, the present study demonstrated that the verbal working memory that presented visually could
automatically capture attention at both perceptual and semantic levels, and also verified the hypothesis that the
attention capture effect would occur at the early stages of attention. However, the contents of verbal working
memory would always capture attention at the earlier processing stage and could only be rejected at the later
processing stage when the contents were aurally presented. Due to the modality specificity, attentional resources
would be distributed to different sensory modalities. The memory-matching distractors could be rejected at the
later processing stage because of there were the sufficient cognitive resources.

Key words attention capture; verbal working memory; visual search; semantic matching



