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Component between Different Software Versions
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Noboru Nakamichi*3, Masao Ohira*!, Ken-ichi Matsumoto*'and Yasunori Okada**

Abstract - In this paper, we measure electroencephalograms (EEGs) for quantita-
tive evaluation of software usability. Two different (newer and older) versions of same
software were selected to intentionally differentiate a subjects’ mental state in our exper-
iment. The versions have graphical user interfaces (GUIs) for the main window, which
is extremely different from each other, such as different name of menus, commands and
different appearance of command dialogs. While the older version is easy to use for our
subjects, the newer version of the software is more likely to disturb users’ tasks because it
requires a user to restudy the interface of the software. Therefore, we can easily compare
subjects’ EEGs in an uncomfortable situation with that in a comfortable situation. In the
experiment, we used alpha-wave, beta-wave, and beta/alpha as metrics of subjects’ EEGs.
As the result, we found significant differences of alpha-wave, beta-wave and beta/alpha
between two versions. The results of questionnaires performed after the experiment sup-
ports the differences, and we also found the correlation between the metrics and result

of the questionnaire.
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Table 2 Task List Used in The Experiment.
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Table 3 A Result of Questionnaire

FIHBRE | BEARS | FEDE [ RBREAFRE [ ¥ 7R [ HFEVRT S [ BER
Excel 2003 FH{E 3.3 5.0 54 4.8 4.9 5.3 5.0
REREE 0.82 1.33 1.26 1.32 1.45 1.34 1.15
Excel 2007 “FHfE 1.8 3.5 3.5 4.0 3.1 34 3.3
EEREE 1.14 217 1.72 1.63 2.13 1.90 1.95
p < 0.05 yes no yes no yes yes yes
x4 Trr— MERLEEOHEE
Table 4 Correlation between Result of Questionnaire and EEG.
FIFBRE | BBARS | FEDE | BRVHR [ (L ¥ 72— X [T 3 [ @R
a pearson @ r 0.436 0.438 0.510% 0.297 0.558* 0.496* 0.455*
p f& 0.054 0.054 0.021 0.204 0.011 0.026 | 0.044
B ¥ pearson D r | —0.493* —0.310 | —0.405 —0.118 —0.437 —0.419 | —0.364
p & 0.027 0.183 0.077 0.620 0.054 0.066 | 0.115
B/ a pearson Dr | —0.475* —0.374 | —0.462% —0.212 —0.510% —0.464* —0.415
p fi& 0.034 0.104 0.040 0.370 0.021 0.040 | 0.069
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