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Learner’s Understanding Estimation
by Pen Gripping Force and Answer Information
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Abstract: Generally, to grasp students’ understanding degree, a teacher conducts an examination to them,
and observes students answering questions by walking around the classroom. However, the teacher sometimes
fails to grasp the understanding situation of the student correctly. Recently, since various learning support
systems with computer have been developed, it has become easy to acquire information of the learner. How-
ever, it is reported that learning by using paper is still superior to learning using a digital device. In this
paper, we examine a method to estimate the understanding situation of the learner from writing behavior. To
evaluate the learners’ understanding degree, we apply unified evaluation method that combines correctness
judgment and the learner’s self-confidence. As learners’ writing behavior, we measure time-series data of pen
gripping force. From the experimental data of 60 people, it was revealed that the influence of the learner’
self-confidence strongly appears in the pen gripping force. As a result of the evaluation, an estimation accu-
racy of the understanding situation is 72.1%. Therefore, it was confirmed that it is possible to estimate the
understanding degree by combining the pen gripping force data and answer information.
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TTHTYH 5720, FRMFICLITHEH SN 2FHT 5
LT, SVEARREY VUV IDPUWEETH L LEEZLND.
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WEATo 720 23], FERLMRFOIREND S B EL 5 DRkEI &
To720FTHRVBFNAALH S [24]. L L, N
Y RRERIE AR LT, Ry L EERO
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Table 1 Understanding situation.
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FHREOMMIRIUIELATENICEN DL LEZ OGN L. 7
A, FERdE IR IR D B Z LDV o T
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Fig. 1 Time series data of the pen pressure force from the thumb, index finger and

middle finger by a participant.
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Fig. 2 Pen with pressure sensor.
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Fig. 3 The experimental environment.
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Fig. 4 Time series data of the pen pressure force from the thumb and index finger by

a participant.
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Fig. 5 Histogram of a participant’s pen gripping force while

answering one question.
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The feature patterns.
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