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Purpose: The purpose of this study was to establish an e-learning system to support learning in medical education and identify
solutions for improving the system.

Methods: A learning management system (LMS) and computer-based test (CBT) system were established to support e-learning
for medical students. A survey of 219 first- and second-grade medical students was administered. The questionnaire included 9
forced choice questions about the usability of system and 2 open-ended questions about necessary improvements to the system.
Results: The LMS consisted of a class management, class evaluation, and class attendance system. CBT consisted of a test management,
item bank, and authoring tool system. The results of the survey showed a high level of satisfaction in all system usability items
except for stability. Further, the advantages of the e-learning system were ensuring information accessibility, providing constant feedback,
and designing an intuitive interface. Necessary improvements to the system were stability, user control, readability, and diverse
device usage.

Conclusion: Based on the findings, suggestions for developing an e-learning system to improve usability by medical students and
support learning effectively are recommended.

Key Words: e-learning, Learning management system (LMS), Computer-based test (CBT), Medical education

L B4 7leg §8%0o7 o]8sk= ¢ 7vke] e-d(e-
klE learning)©] 5% glon], JAAY oJstuge] 8447 &
[ —

W& FIAPI71 6l of2 uhistolr e-2i'da ARESH

2| TRt ot B E Algche pHOoRA HH AR I QITH1,2,3]. e-2d> 221 ARUE, Y A 2 A
Received: March 7, 2012 ® Revised: April 26, 2012 ® Accepted: May 30, 2012 Korean J Med Educ 2012 Sep; 24(3): 213-222.

http://dx.doi.org/10.3946/kjme.2012.24.3.213

PISSN: 2005-727X eISSN: 2005-7288
Department of Medical Education, The Catholic University of Korea School of Medicine, 222 | © The Korean Society of Medical Education. All rights reserved.

Corresponding Author: Sun Kim

Banpo-daero, Seocho—gu, Seoul 137-701, Korea This is an open—access article distributed under the terms of the
Tel: +82.2.22587200 Fax: +82.2.2258.7794 email: skim@catholic.ac.kr Creative Commons Atribution Non-Commercial License (htp://
creativecommons.org/licenses/by—nc/3.0/), which permits unrestricted
non—-commercial use, distribution, and reproduction in any medium,
provided the original work is properly cited.

KOREAN JOURNAL OF MEDICAL EDUCATION KJME | 213



Joo Hyun Park, et al: Experiences with Establishing and Implementing Learning Management System and Computer-Based Test System in Medical College

N

A ok Al 2210 ARAR, arE 718k 221l Ert
S 7129 Ao oM A=4om &Sk Zlolch
Stulfoll A ol2igt e-2'd-> BabH o]l AAZQ] weg
Aok HlasaA] 28 olde] Mz oot s Wy
Al oJulE 7HAIAL itk
e-2'd9] AL L5 oghus Foke] IHES o
oA sidsh= 7Rs/d= 7HAIAL QUTH4l olstusolA
= TR Aol 28 4= Qs AXE B8R 555
7] SIet Wio] mAEojok slu R HFm=A] B UIEXA
o] e 83t e-2'd Q] Be/do] FAEQICH3]. 18]
ot HEjutio] 71 A A8 5 = e-2d 9
Stulfoll A AMBS e AIZALRE TS RiRloR 8
D =T AUA] BE E 5 QA = A3
o2|gt e-2'd o] W2 e wsolA A AMESh=
-8 FE|=A S = 2d(blended learning) ©] F-2H=%)
o SHtE g ‘Egekg ol Bt 22l
Lol gEo] 23, tRt 4l HlFmEAle] 29, tefet
5 O3k 4= QITHS, 6. ol S3lit]
E 2d 2 2RI} ezeelo] skgileks A4s] 4
goto] ZERtomy ok s Suielslr] flet Al A
202 o-gx|1l QItH7]. &, 7159 ol ws3t e-2d

o] 7} e Z8slo] deatts SHieiche s AlA

1o

o

=

o
o

3l o]tk

7 SRR olafst Lekelnt 9 zelol 4948 A
ok Belts 2de 2gal7] Akt Childs et al,
[8& ojstige] 712 T8Il e-2de] R4 B
7)= Ho| Festul, AEA 49 WAl e~ S &
Shole 2l 2do] ofstmgols Besicka Agtkels

Zagllok R zsiach I8 Lau &
tieh w-goflA e-2'd= 83 AFATES A 21k,
olzifist ol th-Re] e-2l'd ZE-2 deld wojA
S TN ohs X A2 Ags FIAPI] ikt =
e @y 93olala AA|EkITh

| oletS AT e-2d-S TR AE0] &

< o]FojHth Kee & Hong [4] e-2'do] oJstuSo] &

-

2714 | Korean J Med Educ 2012 Sep; 24(3): 213-222.

1} St E 2o 8ol tigh ehe = o] wpAof s A|A]
sk SHYE= 2ide] delold Hid ZIgk grt
(computer-based test, CBT)]l thet A% 2|t oJstu &
Aol A o]FojF Tk Park et al. [10]2F Im et al. [11]12 2]
efistoflA] CBTAIAERS: 7Hdste] Alstal &t 9of SPYE
= o= HAE2ARE AAIsk] CBTY A &
Zsto] AAISHHH:

T3t e-2'd= AlHch= AlAE e Wl skaaelAlA
Hl(learning management system, LMS)el thal] 4l 7}
A =]l LMS+= e-2fdoll 82T o~ s 245kl
AlESE] flell AMSElE ko], wapelkse] TRt &
= Weloh= 719k ZSFoleh ol 4 ITH12). 414

o7 SZARI tAIR] Heo] 71sRt s, BE 7T, AT,
o

i

A} 9 igsAREo| 2sHA| 28E
QN A-B Rket -8l 0] AL 7Iche 4 glck
Tejut ofefat Al2glEe] LA /I ES LR HsH
AL Bl ERH 0% HuE Helst e v 03le]
B} SREA] S esb FIck 13,14 2 e-21d
2 A|QUske Aol B4, Ao AAEA| Rohe
AEASS 285 AMgakA] Rato] b NS @A 2ot
Al Bz Zolck. Wb e-elidolA m4-siETHES Tak
o2 A|UsP] 913 AMgE mfte] Alzslo] AAwolok
3 lolct. ofefst BefolA] Alzglo] AR ofA A
Fjofok thete] AMgAISe] ek Ekal, &RAQ) B3t
& BEL 4L 4 YEAES Holshs 20| Fasitt
EolAE 201095 H o2 A AxsloR LMseh
CBT Al FE3t0] @A ofstat shyso] mgol
AlE] 231 glck LMSE Zo)d mgold txE 2hao] 3




URE 9 YO SETRNAHY HBE I WHAAHY 75 U 29 43

oot

o ABALG A9, BAPAT DHel) A58 52 % - B71] B9 o] ekt Aol oigk A1 =
2o 5191, CBT: B7lo] A53let 224 97} vj=y uhe Z7bx0 2 Algsiok alct

2 AgSHe 212 BH o AuEch P PRl RAYSIE URE 4 glofof St Bkl HAsH ol
Y ofstag HNME e-ofide US| olgaka g of Aok Sick

ofsfagoleks B4 AgolM c-elid A2go] Audal ¢ 2) B4 € A aTEA

2 90 A1y ol thek AT ofx] ARHAQl Reltk Qo AlLEI ARSSH B ofuelst w9 ShY, BeXE
2 ofstmgold olefat oo AlAHOl oA BT F o] o Sustel o ubolm Al e AL

HUS AT BE) oot 878 4o 30l M) G SIS YACh Sl g

A&HOR ofRojAl o BRI, o] B Aol apRMe 2sl) mislolel 28)9] WA Y% B &
IS8, AT e-cld AR Fack ol WG el el Aok 4l ool 252 )
Fol Spggo] QIAlsH AN, AT ] el st Ao SR ARl HBY 408 EE 52 B9 b
slo] o EUHOR A2 UGk B SIFE A Sol 44 ol WRE SH LM} CBTY] 7152 29iel|
M geke DAk Zhe BHoR Ji of ths TAK O = FetstwS Siirk, sPE thgo R 3t

£ QAR 5] Wol| AERARR} 2708 WS Soi4

PP Bgoll Be3E A 715l s o 4
" Fotaick E9 werte] el fejksate] Wy 9
GRESS 01T01 A

-

hat %

Al
E
-2l A|AEIO| =
1. e 'lo | = | -_r"=-= tloksl oz |g Xfﬁ—l _,__IC_’>_ - Sl _6_]—1\(1)4 7F skt
=

2 Atolid= ot Ae] e-2id A AAZ wa ARARE A, S4EE IR AESE 59 7150l
s 71 2|9S o5t LMSO}F sHE 7 219-S 9J5F CBT  @stth= Alo] mhetw|Qleh J2] 3 CBT sy

7 Bt 2
A2EE FESES STk 94, CBTE: 20004 3U5E B3l 242, S21Hel A, T Bt e 52
Aalo] 1 B2k e astgon, LMSE 2000 88 AZSHE 7150l Wede & 4 qlelk
RE] AJZ3lo] T4 B9k LS AWsETE TAH AL 3) AxTe] A 2 AL

Bge thet gk Mk Q2 55 2 SPYE] e PR ZUE B o
D Al2ge A 97 5 of A28 At AZRoLe] Holg AAlste] Alzwle]

L 7155 AL Jidstgt). olfst e 182 A

1o

sfi gl At e-2ld AlLRS TE3b] 98 B

ool M2

=8 4= Sl LMSet CBT Al2ge] o] 24 7iigh 3] 7igdAete] slo)ot w7t Xf—v—S’J—J 2 SoliAl o] FoiF
2251t Reeves & Harmon [15]0] Aloksta Q= T}, CBT= 19 =91 7ljdto] 2188=]9l1, LMSE 7711 =<t
ujtjole] AR FAE 712E 5te] e-Bid AlILEQ] o2 7iigho] ZI7H=] ik
2 N 22l thaat o] stk 4) A &9
Al2~dle] 22k 3’—]*40] ARGALONA] HelstaL Si@lof gt olgfgt 7t HAE A A 20109 3¥€oll LMS¢}F CBTE
- AA] Il o DAY glo] QHdAH o= o]FofRof TE510] AlHA R S sHA| EITh o2t Al Al
Eli=A WS Sl et A AlAE 9 AAlS] A 2Als)
- Hlojx]oflA o]5o] ARfFar H2sof gt I oA kS EIGiT) ot sl 1E et Al =g Rt Aol
- AMAVE 7Tse Al 2ET 4 Qlofof Btk A Uepd BARES BYsto] 2010 2817 RE] 2420
- TRt FHEie] HEuHolE 28T 4= Qlofof gith 2 A oJstat PSS o= LMSe CBTE ¢l &

KOREAN JOURNAL OF MEDICAL EDUCATION KJME | 215



Joo Hyun Park, et al:

&Ml =k
2, BHY CHA MEEAL

R

20109 28k7]19F 20119 181719] & 19 &<k 7R LMS

9,]- CBT._ o]—J\HE- ] ZLQ.O]-_II_ ],]-}\-] 201115] 101—7] =13
of olstt ShyEL %&i Alzsglo] thet B7hE e

AR AATSIGITE AR T/ ofsft 13hd S8 10193} 2
shd & 219%ollon], ERAME B3l LMS
o CBT9| 7k AAlstai:.

2) B7t=T

ARl 22 AlLge] ARg/go] ol HEQIAlE B

7171 €8l Reeves & Harmon [15]2] A4S rg7], Z 0]

My 1187,

Experiences with Establishing and Implementing Learning Management System and Computer-Based Test System in Medical College

[e)
=

PAESC AR 710181 AME3] %guv}?
- 3kl TiAgele A}%ﬁm Helsp| Oha—
- A2 715 SRR A 28
A 2B oM o7 ARgE & 9}\04@147;}?
- TiARIo] nlHel SR 8] FRL7I
A AERS B o2 ARgS A Qs
A gl
- Nzge] Azl
Uz

3) 2% 24

o ABZA} & Ao

Slof gtk :iﬁ:ﬂlik— 7|51 OEI Med =39

3
B3 FANEE

O

7is0] ETHOIGT LB

=P
Ry |
—
‘_l"

2 Y-8 B (content analysis) Hd-S

YH ZF= AMESISITE Reeves@t Harmon> w52 919t sto] =53} siGith
S8 delolle] 2B Bl 96 et
£ 203t WA =Wl 7t X7 2071 AAstE=], & 1
Ao M= e~ d A|AH]| Ak olE|Hjo] A H7F 2519 7E:|E|'
e il A8AS BIRHES St WA AER Als
o] ApgAlol Tl B 59 M 23 07jle} Al2gle] 4
—3{! x| A|AEIO| 1=
VIS B /‘1’\03 = Yz A=A AlEe] 1. e-# R
S Bl 5 AE 2R theTt s B AT ofstmgolq T 8 T NAE g
- Azgle] Abgo] BsIEELY LMSe} M4 87k )90 Siet CBT AlLele 75319t
A28 Yol 2T ol Aol 7] ol RSl LMSE ofTiet shyse] 7oAl B8l tiAle Awo)
U T 49 94 Bl HTAS AL, BN, Sl
Fig. 1. System Design and Construction
: LMS Vo CBT :
e — a
: P —
. Class Management . Management Item bank | :
: | attendance P T :
' system ' . system system .
: |_System | Learning material Lo Testing —
: Class schedule (- EED Scoring ) .
: Class. Online community - Feedback Authoring |
: | evaluation . ' tool '
v | system Lo system
: — s :

L

LMS: Learning management system, CBT: Computer-based test.

216

Korean J Med Educ 2012 Sep; 24(3): 213-222.



URE 9 YO SETRNAHY HBE I WHAAHY 75 Y 29 2

g3l 2oz FHEUT) Fig, 13} 2] 71249l 4] solxolA A7kt el Aug 47 Sklsh 4=
at AR E] Trejal 2] %ﬂ’%*li‘%‘ﬂr 27t 219l _5401 ol 7] XS TheRe & 4 9l siyick 1oln
A2RS W) FESI] B Sl TS QESH AIsE Tl 4I0teh kISR S9E7ler Ahale] 24 o, st
2 5l9ith, CBT: sPFE7le] ASsie) 27 7l mE 2 2t @ 59 9 ko] 3RIE 4 ES ojojzo
w587 BASAES 7Psep sk AL 2xow %w Fgsto] 7 Shelo] MBI YUTKFig. 2).

sglon] Fig 13 do] ARSAlL A, E AL A5 b, SAE7HIA
el BRI B0 S SR AU £ AW o S0l offord o Seblel S0

o AL ARETALE W TEHHES Shgth WS AASK & A B gt 3ejErie ATt

2 dtollAl 7 LMSeF CBT Al&®le] 41491 of 11 g7F 2AE ipE0] SRl 4 e s AN, oF

f4% AYste thawt Atk g SeleRpA ol Zote o $¢jutct 7k A
D LMSS] 7482 T 4 Y QlEo|l2g dAsl] Pskgon, AIcky
a. SQERAIAY R L L A K
£ 7o A el ame shisel 49 9 AsteirkFie 3.

& ool 8 5 glus TR Yo AAEglen, o EMuelid

&4 2de Bl 4] olFoRd rqw ahy

2 5k= ]/\Eﬂo]r,]- Fig. 4_4 J‘}ﬂo] 7}o 191
oM sHiE2l U 24 d¥E AASH R uefsto] aa
Al AASFAL, PSS @25 - Aol Aphle] &4

s Ao IR LN T BRI ¢ Qs A
Alsto] 7S,

2) CBTY] 484

a. B7RIEAILE

7Rt AsdoA s sPEelAl A=t A1 AR
FEHZ 7735t ol AlF SAIE sh=s 2AISH e,
AT Med 5 TRt 792 2AIE vkt 7IRES

Fig. 4. Screen Example of Class Attendance System

ol 22012 801

911 w901 2T

sz

KOREAN JOURNAL OF MEDICAL EDUCATION KJME | 217



Joo Hyun Park, et al: Experiences with Establishing and Implementing Learning Management System and Computer-Based Test System in Medical College

Fig. 5. Screen Example of Test Scoring
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Fig. 7. Screen Example of Authoring Tool System

Fig. 6. Screen Example of Test Feedback
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Table 2. Students Perceptions of System's Strengths

Respondents (n=219)

[tem (multiple responses)
No. %

Quick and easy access to learning 61 21.9
materials
Providing test feedback to students 49 22.4
immediately
Organizing intuitive user interfaces of 27 12.3
system
Others (e.g., various functions, user 18 8.2

control, easy-to-use)

Table 3. Students Perceptions of System's Drawbacks

Respondents (n=219)

[tem (multiple responses)
No. %

System instability 66 30.1
Limited user controls 52 23.7
Low readability of screen design 36 16.4
features
Compatibility with only limited 21 9.6
devices
Others (e.g., low flexibility, delayed 14 6.4
update)
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