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Abstract

The smart devices are used more and more, these days. It make the teaching method using smart
devices possible and it is considered as important method in the modern society. Though this kind of
approach is prospering in foreign countries, it is not so in the domestic education system. Therefore, this
paper proposes the mobile web system supporting the active interaction between the teacher and the

students for the domestic education. This system can be used everywhere smart device is connected to

www.ksci.re.kr
9, No. 12, December 2014 http://dx.doi.org/10.9708/jksci.2014.19.12.177

ANNAAL © FFA wAAA  HEE
End 20149, 11. 18, AAFY : 2014. 12. 9, AMEAHL : 2014. 12. 17.
*olglistw A FEAH 2 F 82 (Dept. of Computer Science & Information Technology, Inha University)

o BalwSdisty AFH 2583 (Dept. of Computer Education, Busan National University of Education)

ol A A ENE A FEH B (Dept, of Computer Science, Inha Technical College)



178 Journal of The Korea Society of Computer and Information December 2014

the internet. The teacher set a question and the students answers against it through the system in real

time. All questions and answers are written into the system and it can be checked again visually. It makes

teachers and students trace and evaluate their interaction. And the teacher can download those result in

microsoft Excel file format. We did a survey on this system to students and got positive response.

» Keywords
. M &

BEA9 BEE AN mARe Al A4S Al
2 Adsal e A 248 AR olEE 4 9l
EE AoAE2 ohe Y FHvE 2 ZleR delA gt
(1). 7129] 49 Fel= WA} S5AlA] Yikd oz 2|
A& Agsiglon, ol2id 4 Fele AEAI 4 A
£ fresk] etal, geate ARle] BEg Fio] 749l
2| gofslz] Rabe A Hol gt

ez} sk o)A AR Ao oahH ] AnfEE

o] 7RIAF = 20119 129 2,2587F Hellx] 2013 7€
3.595% ®& dolplriaL gt} 2mtET|7|7) EAHoR B
HE ARl 20099 1149 o] F9& Aekavhd 4= gy

g
se nFgolen @ 4 dri2). FRALI 2012
W 2nlEE o] gAle 2} ATl e AniEEe) J19)A
210~20t] 71IA}e] ARfEE Zo|g AH| A7} 7} A K
A = dukAel g oz YeRtTH3).
Z 2ol = ol @ ~REE Hige] Filor 7|Ee] I

Q) LG} ol 20EEE BN AT SAT
HEAES 8 5 9 9 P9 F940) FhE3 Ut
[4). 53] 2lEES B3] QEUS A7} 3700] Alek
Rlo] 018 & 4 s 54 AEACR o8 4 o
A A 4BAEE Bolel FEE ol 59
QU 37T 5 9L Aol 20114 62 BEHE &Y

R EE EREREEERET

EREN L H5)
ool 91 Tt Pt ohd 2oker)|E B8l
DRt 2HxE e FH2 wk Rl dlgEc

kel

Interaction, Smart Device, Web System, Education System

2ol Fosta sl ArkEEe] Bae 28] €13 PC
ek o2t 2ulErl R 488 5 s st w
AT wAket St BAIG Heke] V15E HAE
the A& AR T 9l

2 =R vk o] gt 2%101]*15 o Aet
ARlel sl Kol 37l Ak Alzrle] 4 st )
&0l s dgsta, 49 e i At 8l g7kl o
A =gt viete R 5N AeE deth

¢
o

T yo mi

o

Il 23 A

—

-

&l lojA TRl H3F AT 4] LAEd
ArLo] gt} Liaw (6)& E-learning Al289] A5 28
of &de| el EAle] BHA AFE FIAsIGon,
Saranya % (7)& 2= Al2gloA live video Al2Hl
TES B9 g @ A7E FPet. oz o
TES WHE 7%%6}04 Lee %[8]% ZHEED} NFCE ©]
Aoyt AU Q. 7|9ke] s

6}: F27H) E%owu}

2slge] Avlzsn St Quidlet (9)& HEAEE 13
2RI AFSHEA el Qe Aol Y BAE
setg N L FOCE PR



m olo] gt %@% sph) S0 5 i AL AF
BE2 9

1 10)& —,—1}9} (el A]-o] J
48 °l” AI“QXM]H] 6& &S ]%s =

71718 o] AFsHA dct. AEd ek ﬁﬁzti
TR} %‘ﬂ] &k sl Holm RE 7|52 A%=A drt. o]
2ek 715 AR Slald e nAt, et e R vt
Yallof e EEolx, 7|1# Y BE FEIL AR TEE ]
01501 wjo] glojof g}, whebx] F gl ofaix 2L A

=& e X E‘é«l AL 2, 2 =2 AT
—t— oo oJaix] FAA0|L AHFRE AHES E 5 e A
259 AFE AU CR ATt
Socrative® & 01]7\1 ey XM 7@2 E’é}
Android, iPhone O
& Al 2 shdo EH 1. ol Al mww AL Ema
FashvEwE ez 59 71 9 2oadle] hse, o
%xm 2] Ae 24 & 9nt. wm a5 ol
A2 24 oha BAS sl 24 o FW et
J-L‘I"Z]"] I IDE 94 6}04 e - WA
AE AR S B & glom, g4el
geke 24l x}E Aus B} of Alzgle 24

n
mlm o
ol
o
=
o i X

e M

é

A7} Sie] A Aot 4%% o] glom sHiAs
HolE] 7% 5L zwl o] gick.

2 QTN E o] A2EE B, 4 Ve 2
Sk AL BAE B0 B3 9% I glol W
2 Asared 4 gl 9 A ~ElL TEs At stgon
BEAS} AR 2AG BAI GAES 247 FI8kL of

2 ggol AT 5 Qe S ABTE,

Il & ek Al AH

1 74k oo

3.1.1 jQuery

jQuery= w23 7]
tH12]). jQuerys &8sl
o}, efyullold H AjaxZ &

3t JavaScript library®]
A FoAE Tt oW E
ARl Ho|A & 7o 7}E3it).

5ol T

3.1.2 JSP

JSP= Java Server Page9] A2 HTML Well Java
CodeE Alstn HAad A|A AEeloz Wslel= wlo|t}
HTMLER 4 & §lE 7%= JSPE &83lo] 542 4
HoA & 7HHsA MEE = e 8-S AT

3.1.3 HTML5
HTML5E 22 Ejdle] weo] 714& Wl tgaid]
Be oge] 2elzg el Zejagl glo] Ade e n
Egth. V& Adew EasE HIMLIE thed)
HTML5oIAE $80= iz} ofujuo] 4l

8o} 59
N Ee A T S Ak BUA 4 BAClA ol

32

r=

el Jls

3.2.1 JFreeChart

JFreeChart= #8582 AHEE 4 & Java chart
librarye|©H(13). JFreeChart"ﬂ’ﬂ A|Zst= Graphe] &
g 2y, 99, 424 3 Graph® A#3}. Graphd
Fele JUd S AMEsle] Golir] 4=E 319

3.2.2 Apache POI
ol7t%] POI(Apache PODE olox| AZES o] Ao
/‘1 TR glolHEjg|RA plo]ARATE o¥x B IS
T At oA glm 2 15 Al £ =RAA
= *]@@“Jrq] 3t Excel 282 9dl AR5

33 MY FHE

3.3.1 AlAHE 7=

AR A JABUE 28ate] §) FolAlel 3]

Server

i = PR
Fig. 1. System Architecture



180

Journal of The Korea Society of Computer and Information December 2014

Member
Member_ID

Member_Neme

Member_PW.
Member_Number

Member_Type

Member_Email

Student Info

TestData MuliTest o Result Test SimpleTest_info Teacher_ Lecture
Member_ID (FK) TestD Member_ID (FK) Result_Test_Prime re_D

Member_ID (FK Member_ID (K) Member_D (FK
Student_Member D fember D (FK) MuliTest_Teacher_ID fember 1D (F) SimpleTest_Teacher ID fember D (FK)
Student Lecture_1D Tes_Num MuliTest_Student 1D Resull Num

Student_Lecture_Join_Date

MultiTest_Test_Flag_Weit
MultTest_Test_Flag_Enter
MultTest Test Flag_Start
MultTest_Test_Flag_Subrmit
MultiTest_Test Flag_End

Test_Create_Date

Simple Test_Student 1D
SimpleTest_Lecture D
SimpleTest Test Type

Lecture_Num
Lecture_Member_ID
Lecture_Name
Lecture_Create_Dete

Result_Teacher_ID
Result_Student_iD
Resul_Lecture_ID

SimpleTest_Test Flag_Wait
SimpleTest_Test Flag_Enter
SimpleTest_Test Flag_Start
SimpleTest_Test Flag_Submit
SimpleTest_Test Flag_End

Resull_Test_Finish_Time
—_—

Connection_Type
Member_ID (FK)

Cannection_Teacher_ID
Connection_Lecture_D.

Cannection_Student_ID
Connection_Type

T2 2. tlolefdolA =
Fig. 2. Database Architecture

&3] PCe 2ntEY7|A e 4+ Ues: AU
(T 1De A== “‘*‘i‘rOFﬂ vehd Aol
Apache Tomcat7S AH&3Ro] 3 i, PC
£ LANS 5319, 2nlE77)E wifig AMgsle] F/ol A
gk §lo] A& 7hsstes Fassith. Database™ MySQL
S AHEEI 1 3ol gk H RED} 7rolof il HHE. 1g]
Alg B9 AE At thit JRES A3

3.3.2 Ho[EfHlo|A F=

(O™ 2)& B5AE 4 Folx¢] dlo|guo]~ thelo] 1
golck. & /9] Hole® FAEHO Slerm 7} ol
KEY"SLE Ads o] k. Member Elo]E-2 ¢ A]2E]d]

&3l7] 913 7H9AES] A RS 2 Sl HeolEolth 1
ﬂ.T’_ Student,_Info El°]E3} Teacher_Lecture ElolE2
Rt} SEate] 7ol ARl B3k tlolHE 2tal e H|
olEo|t}, 12]a YA E I T AlES Eelste] Belab]
2% MultiTest_Info, SimpleTest_Info Hlo]E°] A3}
] &2 Connection_Type HolEolA El3ld Foh 1
g1 Al AxE AFs7] A3 Result_Test Hlo]Ee] 9l
o aEln uEREeR AIFEAE #Esp] g
Test_Data EHlo]&Z 5] Sitt.

3.3.3 7ls 74

2 HE =

0% 3. AN TISE
Fig. 3. System Functions

8 7% Fxolt aF

W g5l A 2R

cl Aol JAsta 7]

ol 9l—t— *JEHA = JslAtke Aels meall A

WFARE BgAte] YA RE sielet Fo AlFE Al
|

4
E

i
o

%
&
i
=
L
£
O
b
F‘F

43Pl w3 el Aolg Aueh ganel due
Agoz Am% & % e siulon e S e
& 5, AN g3
EERIS ?XP— SHeAbt g AFREA 9 @
Foll NP R Bk

ri



V. AlA" 78 3 ot

41 AMAE 2H

Alz=ele #A SQALA (Smart Question Answer
Learning Academy) ke ©]E22 FdEo] Al 5
39T (14). @Al= Aladlo] ARSS jQuery kel 3+
AR el 9 2ebeA F el daZ2e)s A YsiA|
gom Atukelg AF HebeA & A8t )itk

4.1.1 oelsty

9 slelAel Gl |9 (38 Hel A2 Tt e
W<l sho] vhesl Hln] Ale] BAskaL gl olelcish v
2 . ek A9 ofol]
& 9o) WzlE A% /K Al QR o8 oY FaE

H
ool 4 & % ek, T2 MANEE 9

o 2
HFE AT A olelrish o], oY A 7PE
R s A oAz A LB A% S B,

HlZH= el
+ l

123456789
al

test@test com

PWEI]

2l 4. 27391 & S|l
Fig. 4. Login & Join

o
oo
m
lo
ok
5
%
fui
>~
®
ﬂ?
=2

W{aE 4o =0 = ord
F. ooldl, WEE, e 1, oY

4 ) 748 YR
ol mAAst SeAkE PR AWALE & & 9ok

279 & 3% a5As gartel i weh (a1
59 A2} $5 293 Lo] thel B,

FEARE (I8 5)9] A5 1} go] AU o] BE
o] gl vehbl Hn TERS el A HES A
gsle] Jel2 5% & Atk

Sk (28 5)9) $2 33 Lol Al 7 B2

o] ghe] ekl sl mAlel IDS deste] 3k %
28 AY @ Ko Y F2L e £ B8 3} @
% ik

sQALA sQALA

2o ==
EX 37| gaLict.
HEE =0l ZH 5tR LS,

a2l b, 5@ 23¢9l
Fig. 5. Member login

=25 &5l MY A

= 22| S 2=

SA X2

4§27

x 230k

Y 529171 x 230k

T2 6. 2ot el

Fig. 6. Entering Lecture Room



182 Journal of The Korea Society of Computer and Information December 2014

sQALA

UIVIEIE MEEA EEYY.

(38 6)9) A5 a9 TR} A el B=e] o)
£ el2 Aol 449 1
Eerte BAE AL 4, A & % 908 5
A AR AFE ool o] Aol 24| HAd BAS
S B 9S04 o,

28| A 7+

0|l = MY =IX| ek5LICh

e A

(38 69 92 TBE &Rt AWe 24 B2 9]
= JelE 49 348 a9eld
= - - [Zci 52| 7Hs]
Q—éx}g /\]?‘53 (Q;g— —E—% ﬁﬂ'd SH% 70]—9/]9/] ﬂ./':x]. LRUE Z|xjo| A3|Ea 7|Ho|ct
7} 243 A= Deadlockidd Z71 471512

Z 2~ 0 = g M7s 535
£ 5 Uk 22 BA AR TS S S5 2=l 2RIZE ZRSHK aLict
o]
PA

of A ZAl thak A

i
ofl
o
tlo
b
o,
i
4

q-' 25| B2|0A 2HIE Wl FA2.

ZHEH

4.1.4 2H =2 sx 22
(1% 6)9] HZ aelN B4 #2) WES Aeiel) 5 9.
W (ad 7Y 2L sho] Hold) o] oA merak= A 2 8. 2H &

Fig. 8. Question to test
U3 (2-52A]), Z/AAE v = 37K 24 S A

gisto] SAE & < I "ot

TAE skl | ald Aele] 2A| F50] o)A |
o wAkE A o5 AdYsle] #AlE 4 & 4 glem,
24 gle @ HMES w2 AT BAE A & & Slrk

= A M B 2AE Adste] EAlshs

ajoltt, wabe Ad SR Aol A A A
did ¢ glon], Al e el ¥ okt v Aol
g EAE AdEjste] 2A7E 7hseitt. o] Afelle Ald
Aol thgt wlol87} wlolefulo] 2ol A HH weat

o St B BAAR viTrell Al AlgE Aol Bk A3t
HAELS| 2 82 %Q’?l @"’r\‘ 9\)\\’4'

HHILRUE Z|Fo| A7..

ciehdIDeadlock 74 4...

[MEHRICLS S RS 5.

9 =27 X 230k 9§27 x 230k

o2l 7. 2A 2
Fig. 7. Question Management

415 28 =H &

(a8 69 #= JddA EA 2A4 HES Jds =

H (2" 8)3 22 a”o] Yo drt. e shHelA u
e 271 Adde & 5 Sl

A WAE L-ﬂ\l‘-ﬂo]ﬁ}. dEAEe] Afos 715e] &

1-0]:[;] I;]—O] _ ;q ]— ]—— g}_ _ Dxﬁ zﬂ o :I‘:' _ 1 « S=22P2| ® =730l2 5 f27p7| x 270t
A o TAZARE 7hs Sl = X5 =%
| e BeaE sres Y VLYV A T2 9. Al AR HEF
& low T FAAol opd b FA| WAS AR Fig. 9. Test Start before & after



qQ 7le) J5Ae we g A AT 183

el A A HES A
% 9ol $= :w e sl Yei)

o ﬂ#ﬂ%: Herg AEE G BES H & 4 %)

T (@ vate Z5uill W 2% 11:46

T @ e Za uill W 2% 11:46

sQALA

1ER

24| : Deadlock'#4y =71 47HX|=?
a2
g et ..

& got: HIAE, ohy

5 #2771 5 S22

T2 10. Al Zot
Fig. 10. Test result

wFEAE RS FRI =Y A7 ﬂl%ﬁz s}
A das gl & £ o @3l Aol (a2
1009 #5 a9¥} o] shao| 5} Sl 11] =9 HHlo
R A QD} w2 A3} /ARG 7 ell= (L
1009 $= a3 o] Tz ez AZd3sle] we
HEo 7%0}71] it 2P ofellel] AE HeF Fl HE
£ Agg Z9ols (2™ 10)9] 25 18 22 o]
oA B, agfx W ofet 34 QIS wetke BRI &

% gl

syl

n&‘i O o

<

M

(27 11 (27 6)64 FAAR v Adele]
& @ agolt. wgAel A% A A A9 AnE
st = slost siitel Aol sl A sk
Qo] Fhsaie. deln 8% @ HES AuT A9 94
BAow ARAHE e B+ A A Aokl hel
= (2% 1003 2e g gl & & 9

SARE

[2014-06-28 1 11A] 221
[2014-06-28 ] 11A] 22| 2

[2014-06-28 1 112] el 3

x 230k

I8 1. A A=
Fig. 11 Statistics Data

42 AMAE "It

B =ellA Ak Al

W /e SAstel et 2

Fe) gust dghy 157 EH*JO H2E 2 ke 29
agick, HzEE WA 932 A
I 1. AAEIZDL
Table 1. System Evaluation

HE =

1 HAEQ! ClE{Hjo|AE Ofstist | &ct

AZIsk=T 17

2 TR0l 25| AMEsichr Mzisk=ot?

3 Qlok ALZspA| ElCkH AL & AiZto| k=T 1?

4 PCOlIM AkZsP| H2IEF?

5 20LETP oM ARSsP| HEls?

AlElE HIAE 3 Fol| (B 1)9F 2ol brlile] #3357
To2 Hrke APssict. B HE ug- ok, ol
¥, ‘HEolty ™ty ‘mj$- 2=y o o] 5] B} )
T At

S ES H2E A7 BA%

3}%‘;\3}.

A3} 9192 S5 T

o,
2
<O,
ol
2t
(o}

HEo|t}7} 20%,

' a2ty 7} 53%, W
- Y7} 27%5 BAa o] FAE o] EAFEo] Akt A
s

29 E olalalr] olgA gtk AL elma
21 B A% oM} 7%, EEOIEM 40%, ‘3%
7 47%, W DY) 195 Bm, AR S A

stae FHAIR ] F8sl® F2 A Brkes 384 v



184 Journal of The Korea Society of Computer and Information December 2014

tlo

ngrh
391 2ol 29 ORIt} 7%, ‘wEolTk7t 40%, ‘2
o7t 27%, WS- 287} 27%% B, 29 287 2o
Ay YL Aslshnt B A WL ugrh

4 B3] 79 SR} 20%, ‘WEeltt7} 13%, ‘3
Qo) 47, WS 29 204 B9

59l Ege] 49 olUttr} 13%, BBty 7} 13%, 1%
7} 33%, 1S TR 40%50h. 49 B} 59 S
SRR FolM] W B =Rol Aok Alsle PO T
akEZ) 1A AHSE o Belsthe B7HE R

¥ QoA AT TEE SQALA Alzge ¢
o wiAsh A7 BAE A0 wEA HEAEY
F Qe PHe Azsg 129 A7 ATE AzEs
e, B9 % 3 glo] AH68 4 Urke 4% @
FASE FATE BAT BAS G FA3] BT
sirks 18 A0 ABSLE Hol F APEgo= 3
7eie.

¥ E

2 = TN 2o g4 AR e deAs
A" TSI o] Ala'e weatet SgAte] 43
e & T S QoA S 2eote] TG oM, T
g g A =de 2rE 71715 Z8sto] AR Al B
glo] A ojtellMut Age] Theetes Sigltt el
Aple] FPAIE E8sto] BAV oS EAsH H a3
S A" EAC tiEl S sk WAl Jgdnt
B3 kAt 718 Q153 2e me AR AR V1R
u o

H =
e A RAES YRS Som, AR FAE
© = 2
=

stelar] 4E% A2 0w Arke 2l
& % Es TRt £8, FAGUY BAE Holeu]
olzsol AHe] B A BT A FAE B3]
Ao BED 4G BT 5 YR, DAAE A%E 94
Fo2 the o} K 0= Bl s 74

Heieel Shse] 2L WL Hglow ABoEE £
£ AR Fgolde] FPHCE SRALT,
Aol 7Y AAEE B8 B BEAE 59
Azl SRSl Aol Ak skt vk olalsigls
A S 5 9, A5 Helgol Eobd g 7]
92+ ok 223 H2E AR Saatad) old e
stelgpst EAI) A9 el WAl dhel nF & 5 e

< v 4
S B Zlolt) Wik ohfe} B AAHE ol GEe &
4e T Aol o 2R gt wRaA| 28-S ol
FHE Zlow DAL Sl o 4

Mihyun Jeon, “Brain-scientific understanding of
classroom  interaction and  educational
implications,” master’s thesis, Seoul National
University of Education, 2011

Jung Bae Kang, Jin Hee Kim, Chang Geol Kim,
and Beong Seop Song, ‘Development of Web
application Based on N-screen for Play
Activities of Children with Developmental
Disorder’, Journal of the Korea Industrial
Information System Society, Volume 18, Issue
4, pp.1-8, 2013

Research on fact-finding on smart phone usage
in the first half year 2012, Korea Internet &
Security Agency, 2012

Hyejoo Lee, Euihyun Jung, “A Design and
Implementation of a Smartphone App Providing
the SCAMPER Method,” Journal of Korean
Association of Computer Education, Vol. 14,
No. 5, 29p ~ 37p, 2011

Myungsook Lee, ‘The Study of Effects of Using
Smart Phones in Korean History Classes : With
the Example of Changwon M High School,”
master’s thesis, Kyungnam University, 2013
Liaw, Shu-Sheng. ’“Investigating students’
perceived satisfaction, behavioral intention,
and effectiveness of e-learning: A case study of
the Blackboard system,” Computers &
Education 51.2 pp. 864-873, 2008.

Saranya, S. Mohana, and M. Vijayalakshmi.



3eAG wss A2g) it 185

9]

"Interactive mobile live video learning system in
cloud environment,” IEEE International
Conference on Recent Trends in Information
Technology (ICRTIT), 2011.

Lee, Wei Hsun, and Ming Chieh Kuo. “"An NFC
E-Learning Platform for Interactive and
Ubiquitous Learning.” 2014 International
Conference on Education Reform and Modern
Management (ERMM-14). Atlantis Press,
2014.

Quizlet, http://quizlet.com/

(
(10) i-clicker, http://wwwl.iclicker.com/
(11) Socrative, http://www.socrative.com/
(12
(
(

http://jquery.com/

13) http://www.jfree.org/jfreechart/
14) SQALA (Smart Questional Answer Learning

Academy), http://www.sqala.net/

o xp 2

%54
2012: JskeddEoet
BEVG It AR
2013 - @A): sleet
BV Be} 2hy.
Aol BFElEe

Email : sanguine21 @naver.co.kr

o 5 4
1998: A7dgtn
AFEIBg} T
2008 - @A @ FFaSigta
AR LS} T
lRok HFE w2 AdA,
rolETS, ITRI$% 1%
Email @ rim@bnue.ac.kr
E |
1994: A7detn
AR ) )
1996: A7dgtn
AFE g I
2005: A17digtn
AT TP
2005 - 2009: AP3HA BAATA
A7l
shrdEet
AFE B} T
WilEok T VESA Z2EF,
FH1FEI 2~ H3FE, HCL
FRHeY7] 23 Ao,
FEAE mE

Email : hchoi @inhatc.ac.kr

2o

e

2009 - @A -



