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An Investigation into the Usability of a Pen for
Designing Pen User Interfaces

NAoOKI KATOt and MASAKI NAKAGAWA!

This Paper investigates the usability of a pen with a display-integrated tablet, explores
characteristics of pen and presents guidelines of pen interface design. The majority of present
systems with pen interfaces do not exploit the pen’s merits, because they have misappropri-
ately carried over interaction techniques from mouse-based interfaces. A pen is different from
a mouse and therefore a study into interaction styles, which exploit its merits, is indispens-
able in designing pen interfaces. We carried out comparative experiments between a pen and
a mouse to investigate performances for the tasks of moving an object using dragging, and
selecting two targets using dragging and pointing. From these experiments, it was found that
the performance of a pen is better than that of a mouse in almost all cases. However, the
following weak points with a pen became clear: the number of manipulations is greater in
tasks where precision is required; it takes more time for tasks of dragging long distance or
moving right and down-right for right-handed people. From these weak points it is expected
that current pull-down menus, in which the user moves down right repeatedly using dragging,
are not suited to pen interfaces. In addition, the improvement in performance when the user
knows the next manipulation with a pen is higher than that with a mouse.
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Table 1 Environment for experiments.
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Table 4 Average number of errors.
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Table 5 Result of t-tests to investigate difference in task time with a pen.
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Table 6 Percentage of average task time (display before
starting task/display after starting task).
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Table 7 Percentage of average task time

(dragging/pointing).
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