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Legibility of words in positive and negative contrast
revealed in reaction time

MITSUBOSHI Muneo and NOGUCHI Yuria
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recognition, color universal design, tachistoscope

Abstract

The speed of recognition of words as an index of legibility was measured
using a PC tachistoscope. Five English letters (A, B, C, D, and E), five
Japanese letters (“Hiragana”, “®”, “\»", “9 ", “2.", and “8"), and five other
Japanese letters (“Katakana”, “7", “4 ", “7”", “I.", and “4") in six colors
(red, yellow, green, blue, purple, black or white) were presented one by one
for 1 sec in the center of a white background (positive contrast) or black
background (negative contrast). One experimental run was composed of
measurements of the same type of stimuli of six colors in positive and
negative contrast. One of five stimuli of any color in each type of stimuli
was designated as a target stimulus prior to the session. The target
stimulus differed for different participants. Twenty paid participants were
recruited. All of them were students of Kanagawa University.

When the participant recognized the stimulus as a target, he/she had
to push the right button as soon as possible and had to push the left button
for any other stimuli also as soon as possible. If he/she could not respond
within 1 sec, the value of —999999 was assigned and discarded. A session
was repeated on a separate day.

Three-way-analysis of variance (ANOVA 4) showed no significant
difference among the color of the background (white vs. black), stimulus
type (English letters, Hiragana, and Katakana) nor among stimulus
colors.

Introspective reports of participants, however, clearly showed that a
yellow target on a black background was very legible. The discrepancy
between apparent legibility of target and reaction time was briefly discussed.
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x3.4 3ERDPEANE

Table of Analysis of Variance

SS

source df MS F p

sub ject 1624248.3502604 15 108283.2233507

AT HEROE 9445.4101562 1 94454101562 3600 0.0772+
error[AS] 39355.3328993 15 26236888600

B O 9565.2404514 2 47826202257 0512 0.6045
error[BS] 280306.0651042 30 9343.5355035

C: XFof 36523.7938368 5 7304.7587674  1.085 0.3759
error[CS] 505109.8658854 75 6734.7982118

AB 4799.3151042 2 2399.6575521  0.517 0.6015
error[ABS] 139222.5460069 30 4640.7515336

AC 16591.6341146 5 33183268229  0.906 04819
error[ACS] 2747129978299 75 3662.8399711

BC 29596.8324653 10 2959.6832465 0.636 0.7809
error[BCS] 697644.6953125 150 4650.9646354

ABC 29133.2265625 10 2913.3226562  0.725 0.7004
error[ABCS] 6031419123264 150 4020.9460822

Total 4299397.2183160 575

+ p<10, * p<05, ™ p<.01, ™ p<.005, *** p<.001
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%%%c BN 2| |BERIIRLTVRL TV 1
HERERP TV 3 %@i%ﬁ»bx < 1
FFRICAD WIEFEDRR 2w 1 FRICHFLFPR I W 1
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