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A judgment method of difficulty of task for a learner
using simple electroencephalograph

KATSUYUKI UMEZAWA! TAKASHI ISHIDA? TOMOHIKO SAITO® MAKOTO NAKAZAWA?

SHIGEICHI HIRASAWA®

Abstract: There are many causes of failure in study such as quality and difficulty of learning content, and
learning proficiency. It would be possible to detect such causes by measuring browsing history, edit history,
and biological information such as brain wave or eye tracking information. If the different brain waves de-
pending on degree of difficulty of a task can be measured, the degree of difficulty of a task at the time of
e-learning can be changed dynamically according to the brain waves. And we can expect to be able to get
the most suitable learning effect to each student. In this study, we use a task as typing practice capable of
setting of an easy task and a difficult task is used. We confirm that the 8/« will become high-value if the
difficult task is given, which is being talked about by a previous study, and consider about combination of
the a wave and the § wave we observe more than one kinds by high and low of the frequency. Then, we
show that the value of (low 8 wave) / (low o wave) represents the degree of difficulty of the task best.
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Table 1 The kind of brain waves which can be acquired

e A (Hz)
& 0.5-2.75
0 3.5-6.75
1K a ¥ (ar) 7.5-9.25
& o I (an) 10-11.75
1K B8 ¥ (81) 13-16.75
= B (Br) 18-29.75
1K v ¥ 31-39.75
oy 41-49.75
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Fig. 2 Experimenting high school student

4. RBOHFR

X3, X4, K5IZEEIT-7210 AD S BElE LT3
Ny OFEF AR *L L 8 1 /oy O TH Y, Al
FRHITH S, M3 o KR 077 7 OFHI%0.764,
[FEEAR OF¥IE 1351 THo7=. T LT 4 D
[EER) 0279 7 OFH)T 1.823, THEEER) OFHIT 1.320
Thoto. F£io, Kb [EMRI 077 7 OFE)IL1.174,
(SRR O 1.388 THoT-

B3R 4, B 5 ITHEERE — NI DOUW T DMK DRERS
T—=ETHDHN, ZTNOORRINT —& &b LIS
R

2ETRLIEE IS, AEOEERELBHNT 572012
aiil BIDOLLEEWD Z ERERE SN TV [12][13).
AKX TH B/alcERT S, £LITRLEZEY, AEFH
WS CTlid a i & B IITENEIE B &K
[ D 2 FFEOME 2 5HIFTRETH H. 2FD, alld B
O THD B/la B2 D8, Bi/a, Bu/an, Bi/an,
Br/ay O ATEHOMAEDOENREBE X BID. S HITKER
ERAB DD (B146n) [ (-t ) (BAEE Bron/aren &
£T) MR CRSBED Bla % BRDHZLETDH. £2
& A B THEE O RRER 2 FAT LT D BRI O#ER
HILOPHETHD. £z, RIICEEREFEITLTD
% B DM O S & R

HUWEREZ TR O, Bla DENEL 2D 0D
REICIESNT, 2 &£ 3OMELHETSH. LT HE
WEBORDOFE F 77 & B LIC WO T, K2 0RO
EICKRT 2K 3 DEEAROMEOEIG (LI, IR /A
Wl ERT) BRAITTRT. FAIRLEEN 1.0 LYK
TN E & (KETER) I, EERFOL ED 8/a ODEDT
DEBROL XD f/a LV KRERMEIZ/RS>TWNWDH I L &R
LT3,

T oR 4 THLNTRDN, EEERO B/ oy OITHT 2 EE
WD By/ay DIED, Eh- T BrE N 1D2, 1Kh - 7B 1T
ID5, R - -9l N ID6 Th D

© 2016 Information Processing Society of Japan

Vol.2016-CE-137 No.4
2016/12/3

R 2 HEERIATRF O MR

Table 2 Brain waves at typing practice of basic cource

ID | Bi/ou | Bu/an | Bi/an | Bu/ou | Bisn/cusn
1 1.353 1.789 1.496 1.388 0.964
2 0.764 0.817 0.921 0.604 0.564
3 1.909 1.382 1.448 1.632 1.008
4 1.185 0.939 1.227 0.843 0.869
5 1.823 1.237 1.638 1.519 1.063
6 1.174 1.014 1.308 0.875 0.883
7 1.057 0.893 1.007 0.773 0.682
8 0.664 0.967 1.011 0.725 0.638
9 1.336 0.998 1.320 0.993 0.876
10 1.349 0.742 1.151 0.762 0.753

R 3 EEEWIATIFOMME

Table 3 Brain waves at typing practice of advanced cource

ID | Bifou | Br/an | Bifom | Bu/ou | Bign/outn
1 1.263 1.485 1.271 1.478 1.015
2 1.351 1.280 1.454 1.201 0.999
3 | 2.003 | 1.392 1.465 | 1.662 1.006
4 1.576 1.131 1.320 1.046 0.910
5 1.320 0.845 1.188 0.854 0.824
6 1.388 1.298 1.415 1.208 0.987
7 0.954 1.192 1.126 0.909 0.743
8 0.990 1.041 1.189 0.923 0.742
9 1.480 1.062 1.286 1.384 0.917
10 | 1.467 | 1.099 1.382 | 1.094 0.935
x4 FEER/ SRR O
Table 4 Value of advanced / basic
ID | Bi/ou | Br/an | Bi/an | Bu/ou | Biyn/cutn
1 0.933 0.830 0.849 | 1.065 1.053
2 1.768 | 1.566 | 1.579 | 1.986 1.771
3 1.049 | 1.007 | 1.012 | 1.018 0.998
4 1.330 | 1.205 | 1.075 | 1.241 1.047
5 0.724 0.683 0.725 0.562 0.775
6 1.182 | 1.281 | 1.082 | 1.380 1.117
7 0.903 1.335 | 1.118 | 1.176 1.089
8 1.491 1.076 | 1.176 | 1.273 1.163
9 1.108 | 1.063 0.974 | 1.394 1.046
10 | 1.087 | 1.480 | 1.201 | 1.436 1.242
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Fig. 3 The value of 8, wave/a; wave according to the degree of difficulty at the time
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AslaR - EHE e
9
8
7
6
5
4
3
! |
i :I ' ‘5“ :
o | 1 o ! ‘; s "n,*)\'.ih‘n' ‘ ‘ ‘ : :
0 50 250 300 350 400 450 500
KR (#2)
4 WEE ID5 0¥ A B THEOMSERID By W /oy O
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Table 5 Required time for typing practice

ID | Ailtim (1) | E#im (1) | HRZE (D)
1 59.2 154.7 95.5
2 65.8 359.5 293.7
3 59.2 291.1 231.9
4 99.8 403.3 303.5
5 43.8 175.1 131.3
6 126.9 517.9 391.0
7 50.3 262.9 212.6
8 48.7 486.7 438.0
9 46.7 208.0 161.3
10 55.0 154.7 99.7

R 6 K4 L£5OMB
Table 6 Crrelation between Table 4 and Table 5

Bifew | Brfon | Bi/an | Bu/ar | Biyn/ousn
LR | 0.2589 | 0.2941 | 0.1489 | 0.2466 0.0977
R | 0.6304 | 0.3095 | 0.4201 | 0.3472 0.2647
HR7E | 0.6556 | 0.2843 | 0.4422 | 0.3377 0.2777
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