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Real time detection of late responding learners
in group learning environment using pen tablets

HiroMU IWAEY'®  TAKAYUKI NAGATZ:P)

Abstract: Individual teaching method has the advantage of enabling teachers to provide detailed guidance
in accordance with their students. However, group teaching method is widely used in schools because it
requires much burden for a single teacher to deal with many students simultaneously in individual teaching
method. Meanwhile, schools are introducing pen tablet terminals to students; that gives us an opportunity
to grasp students’ behaviour in real time. In this research, we are developing a system that timely notifies
teacher which student needs individual guidance in group teaching environment by analysing pen stroke data
from pen tablets of students. In this report, we describe our prototype system that detects ”late responding
learners” based on delay in writing timings. The system is implemented as a web application with digital ink
technology ”Wacom Ink Layer Language”, and runs on multiple devices such as Windows Surface, Android,
and iPad.
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userlD begintime endtime beginhndwrt| endhndwrt | beginprs endprs pagenum deletetime
hhh 2018-11-08 14:39:30.575 2018-11-08 14:39:31.992 2 17 1/ NULL 0| NULL
hhh 2018-11-08 14:39:33.550 2018-11-08 14:39:35.340 18 48 1/ NULL 0| NULL
hhh 2018-11-08 14:39:35.950 2018-11-08 14:39:36.705 49 74 1/ NULL 0| NULL
hhh 2018-11-08 14:39:36.367 2018-11-08 14:39:37.975 75 102 1/ NULL 0| NULL
george 2018-11-08 14:52:08.125 2018-11-08 14:52:09.793 103 117 1/ NULL 0| NULL
george 2018-11-08 14:52:11.924 2018-11-08 14:52:13.535 118 142 1/ NULL 0| NULL
george 2018-11-08 14:52:34 452 2018-11-08 14:52:36.170 143 169 1/ NULL 0| NULL
george 2018-11-08 14:52:42 660 2018-11-08 14:52:44 348 170 194 1/ NULL 0| NULL
koko 2018-11-08 14:55:13.371 2018-11-08 14:55:15.970 195 220 1/ NULL 0| NULL
koko 2018-11-08 14:55:14 467 2018-11-08 14:55:16.113 221 247 1/ NULL 0| NULL
koko 2018-11-08 14:55:37.755 2018-11-08 14:55:39.394 248 273 1/ NULL 1| NULL
ppap 2018-11-08 14:57:22.123 2018-11-08 14:57:24 690 274 296 1/ NULL 0| NULL
ppap 2018-11-08 14:57:23.619 2018-11-08 14:57:25.442 297 327 1/ NULL 0| NULL
ppap 2018-11-08 14:58:32.781 2018-11-08 14:58:34.690 328 359 1/ NULL 0| NULL
ppap 2018-11-08 14:58:36.258 2018-11-08 14:58:37.642 360 375 1/ NULL 1| NULL
ppap 2018-11-08 14:58:39.891 2018-11-08 14:58:41.623 376 395 1/ NULL 1| NULL
ppap 2018-11-08 14:58:40.955 2018-11-08 14:58:42.319 396 409 1/ NULL 1| NULL
ppap 2018-11-08 14:58:41.866 2018-11-08 14:58:43.336 410 430 1/ NULL 1| NULL
ppap 2018-11-08 14:58:49.787 2018-11-08 14:58:51.791 431 466 1/ NULL 2| NULL
ppap 2018-11-08 14:58:51.650 2018-11-08 14:58:53.719 467 504 1/ NULL 2| NULL
sac 2018-11-08 15:19:52.887 2018-11-08 15:19:54.750 505 522 1/ NULL 0| NULL
plat 2018-11-08 15:22:13.790 2018-11-08 15:22:14.833 523 543 1/ NULL 0| NULL
spec 2018-11-08 15:24:50.190 2018-11-08 15:24:52 177 544 565 1/ NULL 0| NULL
sasa 2018-11-08 15:27:23.846 2018-11-08 15:27:26.910 566 599 1/ NULL 0| NULL
dsm 2018-11-08 15:50:40.667 2018-11-08 15:50:42.460 600 613 1/ NULL 0| 2018-11-08 15:50:43.250
dsm 2018-11-08 15:50:50.425 2018-11-08 15:50:52.672 614 656 1/ NULL 1| 2018-11-08 15:51:00.258
dsm 2018-11-08 15:50:54.514 2018-11-08 15:50:55.870 657 671 1/ NULL 1| 2018-11-08 15:51:00.258
dsm 2018-11-08 15:50:56.378 2018-11-08 15:50:58.343 672 706 1/ NULL 2| 2018-11-08 15:51:05.690
sadako 2018-11-08 15:57:51.289 2018-11-08 15:57:53.280 707 729 1/ NULL 0| NULL
sadako 2018-11-08 15:57:52.899 2018-11-08 15:57:54.773 730 754 1/ NULL 0| NULL
sadako 2018-11-08 15:57:54.161 2018-11-08 15:57:55.723 755 776 1/ NULL 0| NULL
sarada 2018-11-08 16:00:24.575 2018-11-08 16:00:26.376 777 800 1/ NULL 0| NULL
io 2018-11-08 16:04:05.120 2018-11-08 16:04:06.466 801 817 1/ NULL 0| NULL
B4 A1V F—TN
num userlD hndwrtX | hndwrtY | hndwrtWidth FO—HT AP TREFEDOT Y b ICHIBRERIERZ %8
2| hhh 151 81| 26.5433 T g
3| hhh 151 81| 26.5433 BDT‘E' SEAEE
4] hhh 151.23 81 26.5433 2HIfRT—%
5/ hhh 156.02] 87.3213] 23.8374 — . . o ISR (A .
6/ hhh 179.303]  116.043] _ 17.5087 7oA Wmi\l T, R=VES, éq%hﬂ;ﬁﬁ”f
7| hhh 2359 175.636] 9.33748 H5. DT —REZEULE, 2—FLeR—VUF
8| hhh 323.383|  250.074 3.3412 i T b %
9| hhh 415.626|  310.457 1.0687 SO—HT DY Y RTITHIBRERERAE & S AT,
10| hhh 482 515 339.592 2.98989 R=IFEYF—%
11| hhh 512.628 341.213]  6.00941 — e e N R -
12| hhh 516.299]  330213|  7.59469 T ANFIEA—PE, R—=VBERLITHL. IO
13| hhh 510.138]  320.075|  6.54555 F=REZEUZE, 1RV TF—TNIZa—V4,
14| hhh 506.6268| 314.597| 6.54555 o i = , , _—
15| hhh 505.457]  311.824|  6.54555 N VRENA, A Y P NEXT 2 H SRS,
16| hhh 505 309  6.54555 R—VELTF—%
17| hhh 505 309]  6.54555 T RNEZI-TH, R=VBERLATHS. 2D
B NYARE—I BT TN F—REZFUEE, 1Y FF—TMa—¥4,
R—IEERY, 1 RY MPREV 22 ZA8.
userlD time eventname N
0 2018-11-22 15:19:13.640 | NEXT 4.3.3 BFEY 1N
I 2018-11-22 15:19:15.145 | PREV fRFNTEY 2 —VIFFENY—NETEET 2 2EL
qar 2018-11-29 15:48:32.629 | NEXT o B . -
qar 2018-11-29 15:48:47.638 | NEXT Taxat U7z, ERBIC S 0TI T — e Y 2 — b
asada 2018-11-29 17:22:26.566 | NEXT AU —NETEETAEIDIZLTVS., KAEY2—)LIT
asada 2018-11-29 17:22:34.581 | NEXT

BWTIE, T—EZRBMEY 2a— L TEERAAETo/221—
PF = 2P ENTWE T =TIV THEALVT—T
WV, FERET =T, ARV NT—=7WIZIAT, £
IR 2 EH T 2 ST — 7 (M 7) 2>, Ak
Br—7VR3BRER A v L TWba—FE2RTa—¥4
DAT L, A—FOHEZANREEZRTHSIAAREY
TDHT L, I-FOELENEAZ2 KT 1P REILEN
HEFED.

6 IRYFTF—TN

VES, EHFBRBES-BTL Y MVICHLT,
BT Y, BIET — TV EERAL L=
DERVIDITE T L BREBEDITHE ST EEZEEZAD.
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