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and Electroencephalography History
for Learning Programming with Scratch
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Abstract: We have already proposed visualization system of browsing history and visualization system of editing history for
grasping learner's status. By individually utilizing these systems, we have worked on Learning Analytics. In this study, we will
clarify the learner analysis method by combining the learners' electroencephalograms with these learning histories in Scratch
programming class. We show that the thinking pattern and the weak points can be identified more accurately in this approach.
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Fig.1 Visualization System of Browsing History.
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Fig.2 Outline of Visualization System of Editing History
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Fig.3 Difference of Editing History.
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Table 1 The Kind of Brain-Wave Frequency

FEAH JE e e (Hz) DELIR RE

5 W 0.5-2.75 TRVHERR, /> L ARERR
0 3.5-6.75 LK, AR, 2248
Lowa ¥ | 7.5-9.25 V77 A, Vi
Higha #| 10-11.75 U7y A (%)
Lowp # | 13-16.75 B3, R
High B #| 18-29.75 B, EhE
Lowy ¥ | 31-39.75 FLIEL, S UORE RS B
Midy ¥ | 41-49.75 LT AL

24 FROFETHRBEOHEAEHLE

IR TR R A BN T+ 5 2 & T
FHEOBMESCOET X/ R ELHIBEHETED
TEBERLTE . LL, MERMSCHEDOR—VER
RE—=VIEF T, @D TUEEALHE LW EEE L,
HHT ETEMZHE LW FEEEOBEN LR TE 20
BEbhD. £, VAT A LEOFKIND, FHEREM
TRV AV RUEET VT4 7 RREOFTEHEST D &,
EENERE FHEICIERCERW Ty —2AR3H 5 L VI FED
HD. ZOEDMOFEEE LA DB R D 5
5.
MEREICBWTS, FHEPEF L TWYHATND
2y, $ER U2 dREDSHE L3 X720y, BBRZ FF o CIND M
ATND D, T2 E DL 2R PR IZ 1308 LTV D 23,
EEOEET o AL, 2EPTEXEHOREDZDITIE
BRI, WERE L V- - EHEN RS B L oM
DRI Z 2 TRIFFETIE, Zhb 3 20 EERE
ERLAE D TEE G T 2 B W THEamT 5.

(© 2017 Information Processing Society of Japan

Vol.2017-CE-138 No.1
2017/2/11

3. EEBRDAE
3.1 KARBROME

ARBFGE TIEHIB RS AR & ol & LTE B O @i AR
BRI TESFP WA = REEME] 2B L, Z ok
WCEFEERZITo 7. FREIMERE TR 2T 4
CHE LB BMAME LR D, WMERERLy 2
7 2 L@ U7z [Scratch] BREECTT 1 7T ADIEREAT S .
NS % T, FEFITIEE S ML FE NeuroSky fHd
MindWave Mobile ~» Kt v h&ZEFLTH LW, MO
0 7 % RO EAL TRRSE L7z [a].

32 EHERIZBTHEERE

FAEEBROFEETIE, vl T I 7eFEmtic 17
a7 7 LD ZHE L72&IC, Scratch D FEAHE:
EL AR PAY T EBRAE ORI OV TIRY >
7. BTHMORIZK 4 ITRLEZE IR 16 2—TT
WK S, 10 =Y B £ TOREARBRE, 1105 13 231 X
VRV FTIZONWT, 14 N— DL BRI 2 - T
Wh., Fio, PEHEBENBRA I v 7052520 %
RKDLAKO~N—T (FREMBICHY) & LT 13, 15, 16
ZEITTWD. Zhvbid, 50 R LTl T L0 4,5,
6 IZHML, FNEEHGEOFVBETIT V. &k,
RIKIOT a7 Z 51,2, 3138 O T V@) ITlEkT 5
BIETHD. S6I2, FEHEOLEMNRFEEL SN TED
LI, BTHEMORN—T 7 L 11 DR, LFOHEFEDIA
NEBEBRIBZOR—T%H 2 TRE LTV 5.

seEBoEERR (2]
e
P

&1

ELE S = @053 FATHRESZ

4 4 EFBEOR— DRHIRHE
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Table 2
by each Page (All Learners).

Average Spectrum of EEG

R | Gow B | thign B3 | TEVB B o)y s | (miayy i | EIIHR

/(low) o JE FEff(s)
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6 0.094 0.043 -obb17 0080 0081 14
7 0.079 0.050 J%Jes 0/165 0244 24
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11 o1 [[ —odhs [ fob7s 043 041 16
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14 0.034 -0.046 0.066 109 Ei.m 7
15 0.036 0.048 0.119 0100 0i094 19
16 -0.039 0.031 0.065 -lo17 -b.014 19
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Table 3 Average EEG of Learners with High Understanding.
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7 +0.036 $.014 0.061 .201 117
8 233 150 0.193 057 .034
9 057 051 0.125 0.045 .029
10 0.161 0.062 156 0.072 0.148
11 Ho.110 Ho.100 H0.069 10.040 [H0.141
12 Ho.101 [30.194 10.046 [Z0.156 [Z0.146
13 .015 .034 10.070 148 148
14 Ho.079 [%0.234 1143 [F0.199 [Z.190
15 1071 0.178 142 049 1071

16 .030 0.098 077 0.033 053
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Table 4 Average EEG of Learners with Low Understanding.
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Table 5 Average EEG of Learner A with Low Understanding.
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Table 6 Average EEG of Learner B with Low Understanding.

s |RBED

Bk

(high) B i

=T s | RS (low) B i (high) B i Jlow) a & (low) 7 3% (high) v i
5 21 0.079 -0.203 -0.164 -0.223 -0.224
6 32 003 -0.116 -0.229 -0.146 -0.248
7 [E®iBE 59 Ho.072 -0.036 0.040 -0.024 0.001
8 17 0.093 0.172 0.692 0.056 0.008
9 18 D.372 0.331 -0.176 0218 0.083
10 13 [ o322 ~0.252 -0.030 -0.236 -0.399
11 BB 7 D062 0.545 -0.130 0.934 1.703
12 7 0.087 -0.228 -0.077 -0.026 -0.480
13 | p9%E | 16 0.106 -0.153 -0.164 -0.072 -0.231
14 9 b.219 -0.109 -0.182 -0.141 0.071
15 | FERE] 9 D.634 0.865 0.105 0.869 1.652
16 | B9RE [ 13 Ho.o72 [[-o.158 0383 H-0211  [[H-0.324
SLECETIN uwmﬁiJW@Mﬂ WEBE | Gowy it | ign)y i
(low) o 3
1 —J_QQ% o216 i1.207 0079 ~0.362
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Fig.6  Editing History of Learner A with Low Understanding.
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Fig.7  Editing History of Learner B with Low Understanding



AL A 2 e
IPSJ SIG Technical Report

52 EREOREVEEEDIER

PR DS @ W B O HTERIC O W TR~ S
F T ICEORRERTR, BMEORNEEE LB,
high B IXIF LA EELS oo T, £, v s T A
ERRICBWT, REORBMETHL T 0T T 56 DI
TR A7 MAREL 2o TEY, HEOGAMBERE T
DZOFEFITE > TEP LTI M L~V OFRETH
ST Z ENRHARND.

£ 7 BHEOENFEE C OMEAT VR
Table 7 Average EEG of Learner C with High Understanding.

&—;Wéwﬁﬁf Gowp i | Gigng | DEEE | oy | tigny i
5 14 0063 0.146 -0.168 0.119 0.075
6 7 -do19 0.003 0678 0.115 0230
7 [ERiBE 29 0014 0.058 -0.022 -0.002 0.202
8 19 0}256 0.182 -0.160 0215 0.102
9 16 | [ 28130 -0.063 -0.181 -0.065 -0.086
10 6 {oss -0.182 -0.029 -0.137 -0.244
1 EHRiBE 18 086 -0.081 -0.007 -0.047 -0.140
12 19 195 -0.083 -0.051 -0.042 -0.075
13 | & 0
14 6 [=d105 | [-0.159 T107  [[(Fo2s0 [ W-0.381
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16 | M| o
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2 -0.012 0.011 0.401 -0.004 -0.140
3 -0.029 -0.043 -0.137 —-0.053 -0.109
4 -0.327 -0.244 -0.338 -0.342 -0.264
5 -0.055 -0.073 0.056 -0.064 —-0.040
6 1.974 i 2270 0.204 1.783 2.238

o 0
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Fig.8  Editing History of Learner C with High Understanding.
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