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Abstract

Measurement of calculation speed for resolving mathematical

formula written in 1 or 2 font colors

Yuki Umebayashi

In this study, the response time for calculating mathematical formulae were mea-
sured in different number of font colors (one color or two colors) and six different hues
in the font color. In the procedure of this study, I investigated the effect of the number
and combination of the font color on the speed of formula calculation.

In the experiment, subjects selected the correct answer as the result of the formula
calculation from four choices presented at four corners of the CRT display screen in a
dark room, when one formula was presented in certain font colors at the center of the
screen. The response time from a moment of the formula presentation to the button
press for selecting the correct answer was measured as the index of performance. Six
colors used for the formula were red, blue, green, cyan, magenta and yellow, and the
luminance of these colors were equated to match a gray background. The formulae used
in this study were expressed by seven characters (4 numbers and 3 arithmetic symbols)
(ex. 3x4+46x7). The numeric values were changed in trials, although the arithmetic
symbols were identical. The formulas were expressed by 1 or 2 font colors. In the
case of two font colors condition in the formula, I used two ways to use colors; in the
discordance condition, 3 characters at the center (one plus symbol at the center wth
two numeric values) were expressed by the same color and others were expressed in the

other font color. Contrary, in the accordance condition, only the plus sign at the center
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was expressed in one font color and all other numeric numbers and arithmetic symbols
were expressed in the other font color. In the one font color condition, as a control
condition, black font condition was also measured in which the black font has lower
luminance to the gray background.

2-way ANOVA (number of font colors X combination of color) for the results on 15
subjects revealed significant main effect of number of color and interaction between the
conditions. In the two colors condition, in the case of the discordance condition, the
response time was significantly longer than in one font color condition. On the contrary,
in the case of the accordance condition, the response time was significantly shorter than
in one font color condition. Additionally, there were also significant main effect of
combination of colors and post-hoc test suggested there were significant differences in
the response time in several combinations of colors.

These results suggested that number and combination of font colors in mathemat-

ical formulae affect calculation time for resolving them.
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