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Active learning has been gradually focused on in recent years and introduced

in various education fields. In this active learning, it is necessary to evaluate the interaction
properly at real time and improve it. In this research project, we measured and analyzed the body
movement of students in group work using the sensors on smartphone. Also, we evaluated the outcomes
and subjective communication quality of group work. By analyzing these three relations, there are
positive correlations between the amount of body movement and the outcomes, also the evaluation of
communication of group work. In addition, there is relation between outcomes and temporal pattern of
body movements, and also spoken words, if the explanation become more detail and nodding appear
more frequently, the outcomes become better. These results show that it is possible to evaluate the
learning activity of students at real time in group work by using smartphones.
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Movement ID Movement name Subject ceuracy for each dataset (%)
— ; M01-M05 M06-M10 MO01-M10
MO1 Remaining stationary -
E—— J S01 84.00 84.00 68.00
MO2 Clapping 02 84.00 64.00 50.00
MO3 Raising hand S03 80.00 68.00 56.00
Mo4 Nodding O o0 G200
MO5 Turning around S06 100.00 68.00 20.00
MO6 Stretching S07 88.00 72.00 68.00
MO7 Crossing legs S08 92.00 64.00 56.00
- - S09 80.00 52.00 50.00
MO8 Crossing arms )
- S10 84.00 80.00 60.00
M09 Resting elbow on a desk sil 4.00 64.00 66.00
M10 Touching face Average 87.64 68.00 60.91
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Activity [relative value] Activity [relative value]
K-means
Movement Nodd_lr%g Talking with Talking Talking with | Big body | Small body Bod_y movement Uncertain | Uncertain
and writing | fast gesture slow gesture | movement | movement with nodding
Subject A 787 413 193 50 22 21 0 9 2
Subject B 706 420 191 84 42 32 16 5 1
Subject C 258 593 327 165 43 36 56 15 4
Sum 1751 1426 711 299 107 89 72 29 7
Movement Wl:ltlng Talking with Moving Talklpg and Big body Small body | Moving Uncertain | Uncertain
stationary face movement arms writing movement movement face
Subject A 790 163 211 129 71 54 49 19 5
Subject B 992 108 264 67 22 12 22 9 1
Subject C 427 784 62 39 123 40 14 8 0
Sum 2209 1055 537 235 222 106 85 36 6
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