1 2L A HF3e50 8 1% CSCL (Computer Supported Collaborative
TR, FHENR TN —TOHRTBHEWIEHZ AW, Learning) &IHEI, % OFFFEL THON TV A, i
WML BN Z2HDL LT, B OOHGRILEZ D BTlL, ¥FEEMLCaIia=r—2arx2L ) Gnids

i il

E)MBEMEN FETH S [1]. HOEHADOFK, 1
NEDBEROMERZ IS 5 Lo el E 2l L C
FHINDLEEMRE, HEDPTFICBNOLACHE#ZSIATY

¥R Vol.55 No.1 189-198 (Jan. 2014)

F % IESREE RIS

PRAGRELS URITHEERY hEF AR

Z{H 2013F4F 100, #$3H 2013F10A9H

B BB BT B A AE T, ERICRL D) SN RFEARFITINA T, BifE OB/ — b
DL & Vo TIEFREN LR EED FH 2D 5 ) 2 CEEREE L R/-T. RUIFE T, HiFE o
B 7% AT IS 72 IS RE TG EIC D C FEBFOFHBETHL Y AT A 2 RFET 5. FHROIFEHH
ELTC, FEHHEOFEEGE, BEHXE, /— MAEEEZEFH - PUET 270 0mHEERE L BEL,
Vi 5’4)1%3&%%’2??]‘@1/(]‘5%&#‘“3*/\1%T’Eb&“f% WRFEOWRR e L TEEBOWMNER, B
FHMMREEOWMMMICEE L, TS5 0HEE ZIFSEFERICED SEEWIITHLS 2 720 0Tk
’i*l_f\% REMSEER L D, ¥ AT AHE M L2 HALEE Ol & 95E ORHME 5 AR A S 5 2 & A3
RSNz,

F—7— N HEEE, JEEEEER, TR AT A, EREE

Visualizing Learners’ Attitudes Based on Nonverbal Information in

Collaborative Learning
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Abstract: In collaborative learning, participants progress their learning through multimodal information
in a face-to-face environment. In addition to conversation, nonverbal information such as looking at other
participants and note taking plays an important role in facilitating effective interaction. By exploiting such
nonverbal information in the analysis of collaborative learning, we propose a learning activity visualization
system based on nonverbal information. For this purpose, we introduce multimodal measurement devices
for extracting the gaze targets, speech intervals, and writing actions of learners, and construct a multimodal
interaction corpus of collaborative learning through the data acquisition experiments. Based on the non-
verbal information, we propose an estimation method for visualizing collaborative and learning attitudes of
learners in collaborative learning. Experimental results showed that there were strong correlations between
the values calculated by our visualization method and subjective judgments by human subjects.

Keywords: collaborative learning, nonverbal information, visualization system, learners’ attitudes
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Fig. 2 Snapshot of collaborative learning.
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Fig. 4 Layout of participants and positions of IR markers.
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Table 2 Learning exercises of the experiments.
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Fig. 5 Annotation of nonverbal information using Anvil.
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Fig. 6 Change of node radius.
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Fig. 7 Example of nodes position.
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Fig. 8 Change of node density.

eeeeeee

=] | (FRIET)7 (U7 ILEAL) |

‘ Setting Total Ale e
I - B - Gazed Time Utterance Time Writing Time
ile.IC/Users/Student11/Dd  [_Searc
Anvil File - [file:///C:/Us: Searh ‘ ‘ - 480
33.43 4524
! Finish oy - 2598
|| B — [R5 |- _FIBIETUT (—20) ]

9 WHULIATFLDA v H T —R
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Fig. 11 Distribution of node radius and questionnaire.

/—FRID & & (rad)
OOFFNNWWA U
oo UToUOUTO

[ ]
:.
[ ]
-
L 3

8 - FMlE Y

12/ — NI O MR & FFATHE R O 704

Fig. 12 Distribution of nodes’ angle and questionnaire.

1
0.9

2038 .

W g7

!é! 06 .

g 042 o

x93 U
° [ ]

N 0F PR L

=
N
w
B
(6]
[e)]
~

FEAI 15

13 / — ok s & 3HilidE R o 54

Fig. 13 Distribution of node density and questionnaire.

x 3 WHMLIHE L AR O R

Table 3 Correlation result of each visualization item.

No. AL R (1) | PR (2) BRI
(@ | /— ROpR 0.906 0.868 0.822
by | /— KHEoMmE 0.943 0.746 0.808
) | /— oS 0.850 0.725 0.760

(1) IZBLT, /= FOEFL /) — FEOAEIZOWTE
DOTHEWNHEE (r>0.9) 2RO —F, SFHERH
FEBT L/ - FOOBREICELT, #mextge Lo
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IS, HRF A TOMETIE, MEPENTLIA4 7L
NRTELRATENANIR Y , ZEHE IS Z T 22 SIS %
TEEVAREERA LRSS AL EZLNL. RE
L7/ — FhoE S ORI T, FLikBifE, 8554 /5850
BOD ) — M OB 2 [X 5169 Bl 2 fofl & T
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