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Assessing the Attention Levels of Students by using a
Novel Attention Aware System based on Brainwave
Signals

Chih-Ming Chen'", Jung-Ying Wang’, Chih-Ming Yu®

""Graduate Institute of Library, Information and Archival Studies, National Chengchi University,
No. 64, Section 2, ZhiNan Road, Wenshan District, Taipei City 116, Taiwan, ROC
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HePing East Rd., Taan District, Taipei City 106, Taiwan, ROC

Abstract

Rapid progress in informaiion and communication technologies (ICTs) has fueled the
popularity of e-learning. However, an e-learning environment is limited in that online instructors
cannot monitor immediately whether studenis remain fncus during online autonomous learning.
Therefore, this study tries to develop a novel allention aware system (AAS) capable of
recognizing students’ attention levels accurately based on EEG signals, thus having high
potential to be applied in providi nely alert for conveving low-attention level feedback to
online instructors in an e-learming covironmeni. To consiruct AAS, attention responses of
students and their corresponding EECG signals are gathered based on a continuous performance
test (CPT), i.e. an attention assessmont tesi. Next. the AAS 1s constructed by using training and
testing data by the NeuroSky brainwave detector and the support vector machine (SVM), a
well-known machine learming model  Additionaliv. based on the discrete wavelet transform
(DWT), the collected EEG signals are decomposed into five primary bands (i.e. alpha, beta,
gamma, theta and delta) as well as each piimary band contains five statistical parameters
(including approximate entropy, total variation, energy, skewness and standard deviation), thus
generating twenty five potential brainwave l'ealures associated with students™ attention level for
constructing the AAS. An attempt based on genetic algorithm (GA) is also made to enhance the
prediction performance of the proposed AAS in terms of identifying students” attention levels.
According to GA, the seven most influential features are selected from twenty-five considered
features; parameters of the proposed AAS are optimized as well. Analytical results indicate that
the proposed AAS can accurately recognize individual student’s attention state as either a high or
low level, and the average accuracy rate reaches as high as 89 52%. Moreover, the proposed
AAS is integrated with a video lecture tagging system to examine whether the proposed AAS
can accurately detect students’ low-attention periods while learning about electrical safety in the
workplace wvia a wvideo lecture. Four expenmenls are deslgned to assess the predmlmn

EF112a | |
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30



%48 LEPOST-PRINT hix

—

T EAMRER

FR5$E (CHIH-MING CHEN) #TF! 573 105854 [ FREFEACIE A TIHE ] | English | iEEEBCER | 507 | 38

e e eia pemeemeaa sl e e w e wa e s e e e aan e g eaaen e e siia e aa aaaas s s

B raaane Taictaust losrmene oiien Doald mob ottecrivale abeors sucn I ~
- AR : [2 |
EEABFEET: OZ@®F
Sl 1 {3 14 [Chin-Ving Chen %5 [l BT REAES ©ROS
& 2 (EE: #42 [ZongLin You FF7 | EEe ETREREE OREO®
LA EE]
S GEA=ms >
BRsEeE [community detection  |[Cooperative learning |[Problem-based leamning |[Social network analysis ||
FEEHIE [CESJeF::
B TR ® 82 OF RSy mHREae
| LAt T E Efpostprind fEERRA) . @ m oOwm spmmamss (3% {8 PDF {¥24ETU (5 ATR B 10mb)) ShfEse : E'.J:%ﬁ%%; Ll I
= Tl Er B2 S0 5 = @] x%
HAFI= [British Journal of Educati|
el [50 |
HR [4 \
FIZEIR [1846-1864 \ v

31



)\
<
b

A

Y

v
>
Q

i2 F+Google Scholar #5|FHERA

Google 27 ®

BAZEN

IRSEN R ESE n

National Chengchi University B REEAE

Jyh-Shen Chiou (EEFEES )
Distinguished Professor of Marketing, National Chengchi University, Taipei, Taiwan (

£ nccu.edutw BIE 7T EFH NI EEBEEE

# S| 4984 =R

® BmpiE A SRS

Chih-Ming Chen

MNational Chengchi University

£ nccu edu tw BIE FHSFHI UL EEBEETD

e-learning data mining digital library intelligent agent on the web

# S| 4848 =R

In- hang
Professor, Dept of Land Economics, National Chengchi U

£ nccu edu tw B EFEH S NI E BB
Housing

Shu-Heng Chen

Professor of Economics, Mational Chengchi University
£ nccu edu tw BIEFE NI EIBEER

agent-based computational eco... behavioral economics computational economics
computational intelligence neuroeconomics

Ruby Chiu-Hsing Weng
Professor of Statistics, National Chengchi University
£ nccu.edutw BIE T EFH NI EEBEEE

#SIFH 4423 3R

#4162 R

#S|FE 3844 =R

w BHESE

=

A

32



vA ¢
< >
£TA

FIERIEZER EREIF A2 RS

D2 RIENE EEEEBRHFMEIRAS
EIZEZEEEE L —SFDM 3DAIEN# - —&%5EE3DAIEN#E « — S EnE 144 ]

R—aBtEER2 T ZREF

EEEIE - AwmaeFk 2 EAsHE - 5L

T2 ENBMRRE - ERmS2 IR N ERER AR AR EBE FUEEE
2R -  ARMBEFRIF - BEBEE r#BESFm -




4 )

E—RRYPFHRVBIE P EIRERE -
B—ZEnEE - BREE - A
(=i E@ﬂigﬁﬁ FRORERERVAE
) - BEEESEENBRE Z PERGH
WEIR - RITHBZENRIE -

—/ y
D fREFERFM
VRE Bt 8 1R 5% fR B E RR 1 HE 5% 1 BB iR Bl 2 HE PR

VREEHE ﬁ%EHUEﬁHWéF%E’J%ﬁiEﬁH - BIEZBEE 7 —#HVIVE
ProfVREZ 1 - FBEE DI LIARE R -

et

3

MENRSIMIE N el R & - BINRIE - BB ARNSHERZER -
BlEEER M —BHETENY B EHRELTETESIRABIE -

34



mE)

)55 5 9 1R AE

= LRI ZERE 25T

tEid !

S ERYZEE]

Bl=Z B AMER R
RS ¥ KA =
REN RS ,LEEM‘&H@L
O DIZIRERTE ~ B &7
ﬁjTuLﬁ/J\ZHET

FM R NI TR EREBE K S FRIERS
g E—iﬂﬂ)\?l‘ﬁﬁé&ﬁ f& D AlE

?:.Z FARIHYEE)

ml)

BlZZEEic &S BE sk

| EEREERESERBEIES

35



)\
<
b

A

Y

v
>
Q

FURREEZEABAEE
. EEENBRERSEEE - ABENE - M EMRARARENEZENREE
75 - BRE(FR BT ABRETR -

2. HBEURRN - BWEMERASIVRESE - MESEWARERRKIE - BRI
B ZEEZ MR TTERE 25 - EEZ/OINEEH Br s 2 ﬁ]ﬁnﬁ%ﬂﬂﬁ’]ﬁ’fﬁ% °

3. MESHNBREEEYEEYE BEEEREUBRRESEEEREERE
RIS BT -

4. BEECEABRZ—EWGEERN ' Z£E 1 - BRERETEER/RANERE | —@EH
FoE AR "R, e

s BRSO EERS \FIAE  BAEREE - SRS BTSN
W RIBIBARAE -

36



A

Yoy
< >
LT A

FURREBWEZSEABNER (&8

1 BN YB M AL AT S BN B S E E B 5 S ZEBTR - 20145
B KB K T B Z BE 1 & (ACRL) R 20 [B Eﬁ%’%ﬁﬁ_ﬂ A UITIE

O o

Y

2. 2014FBIRBIE(IFLAEE G FE L% (BSEM FL4AERST) - mhESER
Eﬁ%ﬁ?’i@?ﬁﬁ%ﬂ S b —(EEH Y BB RS HE]fH%JTxEEU
BAERMR R E R A ERARER AL ERBN I FREZE 7

3. BRI D EEESEESRENEZEREBR - WRAEBIL A RIENGCHEE R
AL, - IH%%MH/\Y:EWE’JR%%IJEEZ' AR F AR E K
AN BRBMHR ZFAABEZEBZE - MERBETREFXE - EFETEIEEL
EEANEA 7 Z A AVEEE

37



)\
<
b

A

Y

v
>
Q

Digital Humanities Support by Digital
Humanities Centers and Libraries

Digital humanities (Dﬁ?@gport by digital humanities centers and libraries

@L/.
"f—\"ﬁfz_r Digital humanities centers Libraries
Major services @Q/
Digital humanities consultation—providing expertise in ﬁ@na] trends, best practices, peer review for DH projects,
e e . »

DH research projects—project planning, grant seeking, actua;%e@prnent, and the like o o
Facilities management—managing DH lab, digital research lab, medi%{h, and the like v w
Technical services ’S:'C/
Website support—developing and hosting websites, storage space, site mirroring; 29 the like 4 "
Preservation assistance—archiving paper and digital materials, developing migratidn s, and the like e o
Technical assistance—metadata encoding, digital resource design, statistical analysis, haﬁ%@re or software support,

media digitization, and the like % vy o
Pedagogical activities ('EQ,
Academic programs—offering certificate, undergraduate, or postgraduate degrees in DH (&g o —
Courses—teaching courses in DH for diverse disciplines, train-the-trainer programs, and the like O/, v w
Internships—assigning students to a particular project or research with academic credit, pay, or both giver™) v w
Fellowships—offering fellowship opportunities to support research, project development, teaching, and the Ek/é{) ) e —
Training events—organizing lectures, conferences, or seminars to promote DH, provide training on the use of /O

self-developed or other resources, discuss instructional or research technologies, and the like ':-9/;/0 o o

o

&R Wong, S. H. R. (2016). Digital humanities: What can Libraries offer? Libraries and the
Academy, 16(4), 669-690.
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xAPI(Experience Application
Programming Interface) Distributed Learning)

B BT R B s ﬁ_

IEEIr E:Z-L%- 3/\:’%1{%5_[ ?jmgﬁgg%a :iﬂﬁﬂ:—%ﬁiﬁﬁ%%ﬂ#ﬁ”-ﬁ?ﬁﬁgﬁi
i B EREFF | FRES )RR E R

o N N | s s EEERE S E =1
ARIMEA IR HE IR - RBIE | e
. AN &5 — 1135 B «ai7r HEH:1997
0 th » EEEE R IFIEEFAERAIS aa
Net, 2015) | s s

ADL (Advanced
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XAPI2B1TRBEIE4Cigxn (2/4)

FZPUSONB TV Blec i E Rl - sCER8 T A <Actor, Verb, Object>
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XAPIEBITRERE IR (3/4)

2015/12/9 T~+1:35:16 guest Answered Lesson

2015/12/9 T2F1:35:13 student2wwf Progressed Lesson
2015/12/9 T1:35:09 student2wwf Logged-in LMS
2015/12/9 T 1:34:45 guest Attempted Lesson — Statement
2015/12/9 T4 1:34:34 studentwwf Logged-in LMS
2015/12/9 T41:33:27 guest Progressed Lesson
2015/12/9 T41:33:09 guest Progressed Lesson
2015/12/9 T+1:32:10 student2wwf Progressed Lesson
2015/12/9 T1:32:03 student2wwf Progressed Lesson
2015/12/9 T+1:31:29 student2wwf Attempted Lesson
2015/12/9 T41:31:07 student2wwf Attempted Lesson
2015/12/9 T1:29:56 guest Answered Lesson

2015/12/9 T 1:29:54 guest Attempted Lesson

2015/12/9 T4 1:29:51 guest Attempted Lesson

2015/12/9 TF1:29:15 guest Progressed Lesson
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XAPIE

Z2015M2/2 teacher Logged-in LIMS
TF
3:01:50

“warb™ {
“id™: "http Mpurl.orgfMapifadlfiverbsflogged-in”,

Verb

“display™ {
"en-UsS" "Logged-in”

“wersion™ "1.0.17,
“timestamp™ "2015-12-02T07.01:50 5344165+00:00"
"object™ {
"definition™ {
"morelnfo™: "hittp:Afdev-cwise dlll.nccu.edu twiwebappfinde:x_html™,
extensions™ {
“hitpfidev-cwise dlll.nococu. edu twr: {
“url™: "httpfdev-cwise dlll.nccu.edu twiwebapplindex_html™

h
"name™; {
"en-USs™ "LMS”
h
"description™ {
"en-UJS" "Learning Management System DLLL CWISE™
¥

L
"id™: "httpAdill-=xapi.ncocu.edu twiactivities/ims”,
"objectType™ "Activity™

HITRERA

Qe
] LD 24

“actor’ {

"mbox"; "mailto: dlll@example.com”,

name” “teacher”, Acll.or

"objectType™ "Agent”
stored™ 0150, d4.416+00:00,
result”: {

"extensions™ {

“http . fdev-cwise dlll.ncocu. edu tw’: £

¥
} 2
"id™. "8ocbfaift-0eThb-4575-8d5e-509a27bb413a7",
"authority™: {

"mbox” "mailtocwiseduser@1 23 comtw”,
mnamea™ "cwiseduser”,
"objectType™ "Agent”

Obiec’r}
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