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on Reaction Time and Time Estimation—
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Two experiments were conducted to investigate the relation between reaction time (RT) and estimated time
(ET), as continued from previous study.. RT was measured by pressing a key swiftly for a light spot presented
after short interval that was called foreperiod. ET was measured by the method of reproduction in remembering
the duration of foreperiod used to measure RT. Correlation coefficients between RT and ET were examined in
order to explore the mechanism of time estimation. Experiments were done in the unexpected situation (Exp. I),
in which subjects were given no information about the foreperiod, and in the expectant situation (Exp. II), in
which they were given orally information about it by experimenter. In addition to these conditions, the task was
interposed in order to delay RT in present study. It was counting in the reverse order a two-or four-digit number
which was given orally by experimenter.

Main results were as follows: (1) RT obtained in the expectant situation was slightly shorter than that in the
unexpected situation. But RT showed little difference in comparing between task conditions interposed during
the foreperiod. (2) ET in both situations were longer than the foreperiod duration (standard time). -And ET
obtained in the expectant situation was longer than that in the unexpected situation. However, it seemed diffi-
cult to compare ET obtained in both situations each other, because subjects might have used the different method
of time estimation in each situation. The relative values (# %) of ET for each foreperiod showed little difference
between the foreperiod of 12sec and 16sec in both situations. (3) Correlation coefficients between RT and ET in
the expectant situation were recognized to be high in comparison with those in the unexpected situation. How-
ever, it was difficult to find out the specific relation between RT and ET, because positive and negative correla-
tion coefficients were mixed together in individual data. These findings seem to reflect that the mechanisms of
time estimation are very complicated because subjects try to use every possible clues obtained from the experimen-
tal situation in estimating time.
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Table 1 Mean reaction time (RT) and estimated time (ET) foreperiod 19sec 16sec
e ekl tflll T N N
tal situations. SUB:YUI |RT ET|RT ET|RT ET|RT ET
mean| 0.44 17.95] 0.47 16.45 0.43 22.52 0.49 22.48
US: Unexpected situation ES: Expectant situation Us sd (011 223|008 3.61|0. 5.12| 0.17 3.67
foreperiod 12560 T r | 40071 | +0136 | —0.300 | —0.087
task 2 4 2 4 mean| 0.39 20.60| 0.39 15.91] 0.37 29.15| 0.39 23.57
SUB:AND [RT ET|RT ET|RT ET|RT ET ES sd |010 3.77/005 194007 598 0.16 3.2
mean| 0.34 17.16] 0.41 14.21][ 0.3¢ 20.19] 0.39 18.21 r | —0285 | —032 | +0519 | +0.304
US  sd |006 4.00]0.07 251006 387|007 4.18 SUB-ITO
r | —0007 | —0076 || +0.148 | —0279 mean] 0.38 18.43] 0.41 12.68]] 0.37 20.72] 0.41 16.44
mean| 0.34 26.33| 0.37 23.19]| 0.31 34.82] 0.34 33.62 US  sd |004 494|005 462] 005 515005 528
ES sd |0.08 7.18/009 544) 007 755|008 8.10 r | —0092 | —o01a7 || —0500 | —o0.27
r | —0302 | —0164 || +0300 | +0.369 mean| 0.36 19.27| 0.37 18.63 0.35 26.39] 0.37 24.44
SUB:RIT ES  sd |004 585005 473]006 5.71]0.07 4.46
mean] 0.35 19.25] 0.43 18.20] 0.32 24.28] 0.39 23.11 r | +0171 | +0.335 | —0.403 | —0.320
US  sd |005 621]0.10 492|006 589007 4.15 SUB:YUK
r | +0089 | +0123 | +0206 | +0053 mean] 0.34 14.40] 0.35 13.10] 0.33 17.60] 0.35 17.12
mean| 0.34 23.93] 0.33 25.48]| 0.34 32.67| 0.36 31.84 US  sd |0.06 346|005 3.09] 006 3.77/0.06 327
ES  sd |007 3.46|0.06 445|005 3.87/008 3.56 r | —0239 | +03a1 | —o0172 | —0.009
r | +0.192 | +0322 || —0333 | —0593 mean)| 0.29 16.49] 0.35 16.51 0.29 21.37| 0.33 19.96
SUB:NAK ES  sd |004 579]0.06 3.48] 004 505[004 472
mean] 0.36 19.07] 0.39 14.22] 0.32 23.55] 0.37 19.74 r | +0089 | +0299 || +0345 | +0.207
US  sd |006 460008 477|007 589|007 439 SUB:MAS
r | +0172 | —0154 || +0060 | —0.484 mean] 0.32 18.20] 0.36 10.31]] 0.31 20.25] 0.3 16.42
mean)| 0.36 19.55| 0.42 13.96]| 0.35 23.42| 0.38 20.36 US sd |0.06 3.19]0.04 2.17|0.06 3.96|0.06 4.59
ES  sd |0.07 372|011 208] 008 386008 468 r | +0084 | +0.148 | —0106 | —0.543
r | +0287 | +053 | —0.282 | —0.286 mean)| 0.29 23.50] 0.38 22.74]| 0.30 31.24| 0.32 29.58
SUB:HIR ES  sd |005 4.90/0.10 4.30]0.05 5.40]0.05 5.32
mean] 0.32 16.22] 0.35 11.50]] 0.32 22.42] 0.35 18.57 r | —023 | —0375 || —0339 | —0.560
US  sd |005 373|004 187]0.05 585|004 5.14 SUB:NOR
r | —0016 | +0218 | +0.409 | +0.161 mean]| 0.34 21.15] 0.32 22.17]] 0.29 27.09] 0.31 26.20
mean| 0.32 13.91] 0.35 12.86] 0.29 17.30] 0.33 17.88 US sd |008 454|006 4.14] 005 462|006 4.30]
ES sd |008 195/006 225|006 275005 3.07 r | +0146 | —0041 || —0008 | —0.344
r | +0214 | —0286 | —0002 | —0.321 mean) 0.35 25.37] 0.30 24.86] 0.28 33.61] 0.34 32.34
SUB:HOS ES sd |011 536|007 537004 6.56/005 4.11
mean] 0.41 12.97] 0.47 7.59]] 0.41 15.03] 0.46 11.33 r | —0381 | —0306 | +0.547 | —0.397
US sd |008 496|015 2.57]0.13 444{014 632
r +0233] —oo010] —o106] —o0.164 US mean] 0.36 17.48] 0.40 14.04] 0.34 21.37] 0.38 18.9
mean| 0.32 12.88] 0.33 8.79] 0.30 14.62] 0.28 12.87 MEAN "4 [0.07 4.19) 0.07 3.64|0.08 4.86]0.08 453
ES  sd |007 400011 249] 005 265004 265 ES mean| 034 20,18 0.36 18.29] 0.32 26.46| 0.34 24.65
r | —0338 | —0334 || —0256 | +0.152 MEAN g4 [0.07 4.60| 0.08 3.65/0.06 4.94|0.07 4.38
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Fig.1 Graph showing the variations of mean reaction time
(bar graph) and estimated time (polygonal line
graph) as a function of degrees of difficulty in
performing the tasks interposed during each of
foreperiods.
ET-UES: estimated time in the unexpected situation
ET-ES: estimated time in the expectant situation
RT-UES: reaction time in the unexpected situation
RT-ES: reaction time in the expectant situation

Table 2 Analysis of variance for the data of reac-
tion time in the unexpected situation.

Table 3 Analysis of variance for the data of time
estimation in the unexpected situation.

Source SS df MS F

A: foreperiod| 5483.283 1 5483.283  4.789

B: task 97726.680 1 97726.680 19.777 * *
C: Subject 432750.156 9  48083.351 45.526 * *
AXB 9909.379 1 9909.379  10.995 * *
AXC 10304.535 9 1144948  1.084
BXC 44473.844 9 4941538  4.679
AXBXC 8111.175 9 901.242  0.853
Error 802698.058 760  1056.182

* % p <.01

Table 4 Analysis of variance for the data of reac-
tion time in the expectant situation.

Source SS df MS F
A: foreperiod 0.054 1 0.054 13.500 * *
B: task 0.120 1 0.120 13.333 * *
C: Subject 05639 9 0.060 10.696 * *
AXB 0.000 1 0.000 0.000
AXC 0.039 9 0.004 0.775
BXC 0.081 9 0.009 1.616
AXBXC 0.103 9 0.011 2.044
Error 4,256 760 0.006
* %p <.01

Table 5 Analysis of variance for the data of time
estimation in the expectnt situation.

Source SS df MS F Source SS df MS F

A: foreperiod 0.042 1 0.042 10.500 * * A: foreperiod 94.688 1 94688  0.105

B: task 0.281 1 0.281 28.100 * * B: task 36000.953 1 36000953  9.859 %
C: Subject 1.58 9 0.176 27.730 * * C: Subject 1332089.250 9 148009.917 123.182 * *
AXB 0.000 1 0.000 0.078 AXB 1092.813 1 1092.813  0.835 * %
AXC 0.040 9 0.004 0.707 AXC 8143.753 9 904.861  0.753
BXC 0.091 9 0.010 1.593 BXC 32864.699 9  3651.633  3.039
AXBXC 0.026 9 0.003 0.454 AXBXC 11785.630 9 1309.514  1.090
Error 4.836 760 - 0.006 Error 913184.456 760  1201.558

* %p <.01

* %p <.01, *p <.05
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