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Effects of the variability of stimulus onset asynchrony on a lexical decision

Makoto Miyatani, Mizuki Nakao, Fumie Yamamoto,
Naoki Oka, and Shino Maedo

We investigated the effect of the variability of time interval between a prime and a target on
reaction times and event-related brain potentials (ERPs) in a lexical decision task. In Experiment I,
thirty six graduates and undergraduates read silently a prime, and classified a target into word or
non-word. The stimulus onset asynchrony (SOA) between the prime and the target was 500, 1000,
or 2000 ms. For a half of participants, SOA was fixed within a experimental block, while three
SOA conditions were randomly mixed within a block for another half of participants. The results
show that the reaction times were shorter when the target was semantically related to the prime
than when the former was unrelated to the latter. The degree of this semantic priming effect was
not influenced by the variability of SOA. In Experiment I, we recorded scalp ERPs from 20
graduates and undergraduates who participated in the same task as Experiment I. The results of
reaction times showed a replication of Experiment I. Two negative deflections of ERPs (N375 and
N450) sensitive to semantic relation between prime and target were identified. Neither the
amplitude nor the latency of peaks of these deflection changed according to the variability of SOA.
These results suggested that a temporal aspect of controlled attention would not affect the

enhancement of selectivity based on semantic information.
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Figure 1. Simple reaction times and lexical decision
times in Experiment | as a function of the iength and
variability of stimulus onset asynchrony. ‘FIX' and ‘VAR’
represent SOA was FiXed or VARiable within a
experimental block. ‘R’ and ‘U’ indicate that a target was
semantically Related or Unrelated to a prime.
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Figure 2. Reaction times in Experiment [l. See Figure 1
legend for details.
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Figure 3. Grand averaged ERPs in a simple reaction task as a function of the
length and variability of stimulus onset asynchrony between prime and target.
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Figure 4. Grand averaged ERPs in a lexical decision task as a function of the
length ‘and variability of stimulus onset asynchrony between a prime and a target.
‘FIX* and ‘VAR’ represent SOA was FIXed or VARiable within a experimental block.
‘R’ and ‘U’ indicate that a target was semantically Related or Unrelated to a prime.
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Table 1. ERP measures in a simple rection task and a lexical decision task

SOA Variability

SOA Semantic Fixed Variable

Measures (ms) Relation Electrode Electrode
Fz Cz Pz LW RW Fz Cz Pz LW RW
Related 2,77 150 5.20 -0.05 1.95 0.57 144 5.16 -161 1.51
500 (5.63) (1.79) (2.35) (2.0 (247 (5.08) (529 (6.47) (3.52) (6.44)
Unrelated 075 -148 172 -213 092 -273 -39 -0.76 -4.46 -3.61
©.58) (3.16) (2.68) (3.44) (2.53) (4.96) (4.68) (6.58) (3.39) (4.45)
N375 Related 308 053 187 -153 240 1.79 -1.07 080 -2.40 -0.09
AMPLITUDE 1000 (3.05) (217 (1.98) (1.75) (2.35) (474 (4.58) (8.02) (4.68) (5.41)
@v) Unrelated -1.35 -253 120 -223 -040 -3.30 -647 -3.23 -4.97 -470
B (317 (2.78) (3.80) (2.100 (234 (5.15) (4.93) (6.05) (4.35) (5.78)
Related 638 278 445 115 4.80 526 374 493 014 213
2000 (7.22) (6.28) (5.05) (3.43) (3.39) (8.43) (7.50) (6.79) (5.59) (6.95)
Unrelated 260 -287 -1.28 -117 -0.20 1.93 -1.90 081 -251 -2.07
(7.370 (3.61) (4.66) (299 (1.45) (5.55) (4.2 (6.92) (437 (6.24)
Related 3717 375.8 362.5 340.8 351.7 385.7 386.4 387.1 395.7 383.6
500 (40.8) (53.2) (61.4) (29.8) (37.2) (50.5) (53.6) (54.3) (55.8) (62.3)
Unrelated 396.7 4158 426.7 392.5 4167 443.6 4386 4407 4421 4529
(37.3) (3L.0) (22.1) (46.6) (1567) (47.3) (447 (46.1) (48.9) (42.8)
N375 Related 327.5 320.0 320.0 323.3 328.3 3543 357.1 3743 353.6 373.6
LATENCY 1000 (18.4) (15.3) (21.8) (11.1) (23.49) (188 (245 (60.2) (39.0) (48.8)
(ms) Unrelated 386.7 392.5 396.7 3975 3942 3729 3779 3814 3857 407.1
ms (42.8) (41.3) (38.5) (35.2) (32.7) (48.3) (47.6) (432) (51.4) (54.6)
Related 327.5 321.7 3217 320.8 38342 373.6 359.3 3521 3686 3729
2000 (18.4) (3L2) (33.5) (27.8) (34.5) (51.3) (46.2) (47.5) (48.8) (40.3)
Unrelated 384.2 3867 383.3 373.3 379.2 3921 3886 387.9 3843 397.1
(65.3) (61.8) (65.6) (48.7) (67.0) (42.8) (45.3) (44.6) (31.4) (41L.1)
500 -6.67 -8.03 -853 -670 -6.10 -7.56 -9.17 -8.71 -6.31 -7.23
N450 (LoD (L90) (2.10) (1.45) (1.83) (3.25) (2.67) (2.59) (1.80) (4.25)
: 960 -8.83 -7.30 -6.05 -695 -7.74 911 -946 -5.89 -7.97
AMPLITUDE 1000 B G189 219 @7D (205 (120 (269 (.37 (2D @79 (3.50
B 2000 -8.00 -11.13 -12.97 -7.75 -10.27  -7.39 951 -8.03 -5.76 -7.50
(261) (438) (5.18) (3.41) (3.53) (2.89) (3.80) (3.15) (2.32) (3.74)
500 4475 4492 439.2 4625 450.8 460.7 459.3 459.3 467.9 455.0
N450 (84.6) (36.4) (26.8) (37.3) (33.8) (50.0) (49.5) (45.8) (45.8) (40.9)
LATENCY 000 UR 455.8 455.0 461.7 1625 4658 463.6 4629 477.1 472.1 475.0
(ms) (43.6) (40.00 (44.1) (351 (37.1) (68.9) (744 (0.9 (57.0) (59.4
2000 440.0 4433 449.2 4625 4642 4586 4614 4679 4729 467.1
(81.2) (83.7) (35.1) (33.0) (54.8) (50.1) (56.8) (58.7) (50.4) (49.8)

Note. Values in parentheses represent SDs.
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Figure 5. Difference waveforms obtained by subtracting ERPs for ‘Related’ word pairs
from ERPs for ‘Unrelated’ word pair in each SOA condition.
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