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A number of medical schools in Korea have been using computer-based testing (CBT) for evaluating their
students’ scientific and/or clinical performance since the early 1990s. Introducing CBT to medical education
would have several advantages: first, presenting figures and audio-video files of clinical content is simple
with CBT, making it possible to evaluate medical students’ competency with navigating more realistic clinical
situations at minimum cost; second, CBT enables automatic item analysis and score reporting. To establish
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CBT, constructing an item bank with item parameters such as difficulty or discriminating parameters will Tel: +87-33-248-2652

be needed. To select more psychometrically sound items, analysis of the items according to item response
theory is necessary. CBT has already been introduced in high stakes tests like the United States Medical
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Licensing Examination and the Medical Council of Canada Qualifying Examination. The National Health

Personnel Examination Board in Korea is also planning to introduce a CBT-based version of the National
Medical Examination soon. Thus all medical schools in Korea will need to introduce CBT and construct
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item banks to prepare their students for their licensing examinations and to measure the students’ competency

more accurately.
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Tahle 1. Comparison among computer-assisted testing, computer-based tesing, and computerized adaptive testing

Variable Computer-assisted testing Computer-based testing Computerized adaptive testing

[tem production by computer Yes Yes Yes

[tem analysis by computer Yes Yes Yes

[tems with multimedia data No Yes Yes

Examinee’s interface Paper Computer screen Computer screen

Same items for all examinees Yes Yes Different items according to each

examinees’ ability
Real-time estimation of examinees’”  No No Yes
ability
Test time Long Long Relatively short
Example All tests in medical schools in Korea  United States Medical Licensing National Council Licensure
Examination Examination for Registered Nurses

=0l gl 23] do|mrapel FEE o] mebA 140 At FHlokal o SHIE AAsHH ©es] 7|sthe ol
ol 7Fg 2Eet 235 Aste] BRE AIE Qlofl 58 385t Yo} SHAM o2 AR5 AAstal Lejut SHA=E AAlst
= Wiolk & 22 12 80l AR I AedE g ofof 517] wiiZoleh X uAbol= Zul e Wol 51 E3t 59
AES SR AN Yot o] e BforE Sygel  ARE ANSPIL e otk A2 Fasks Hrpigels
YRS FUsHA S8 5 tks o] qltk Table 19] (competency—based learning)oflA] T € ofE 2ta2E B3 Htkst
7k AArgo] tigh Aol 2 Helslack ARENAAE AL 1 oEohs SR Zaotn gouR AARSYENN S
of vlste] othgat 22 Axo] lekHuh, 2009). 1) meojgats A& AAe] Fesgol B& sofutal Qlth
FYFoR AFIE 5 RS WA o 248 AT 4
ek 2) Qlafizg-e AR ooz AlZbET} Hu|dto] s HMEE| L2|LIEt olstwR0]| HEEHIEEAT}
stck 3) B £0AKF S AlE WA tEt 3 2aY EQIE[AST?
4 glon] TiIt EAo] 5e1g ok Ul W ALK BRI

A
3L HERARE dEHH ofrjAfLt

J0f| vskH thaat 2 oo
EYshed Aerbe] kol Easht FE7E =
ot HEAN 277 ths ¢ +d8e oM stul A
ook AT WA 4 qlok 3) AARE RYE dolA] AlEE
A5 tle YS=rt A AR DojHitk

ol ofgfe2 peluetet o] 227 rlgo] Wilska Eet
S/ME Z2aE AR 4 glon, UES A A AlAelA
7P ZE3M BiE == ol 72 SR Ge 78 Aol
AgEo] 1| =tk o HSee 97 Hold 4 Jlene SERt
AAREE FaL RO 602 o1 A FA] == AR HiPEE 5

F 3tk

0,

=

-

f

4
®

(o]

HFEHIZZAE 2uichsiolN olSol= i3

ole} e el glort oJstu gAY 3y HAL Bl
A oln] Z22 AXISHL BAASEE SHsH 2Yol

0|31 9lon] SNFTHIFOINE

AN Shunich SISk glof Aol ] olziy

9

A Algst

12 http://www.ysmed.net

1985 0] AAtiEtaL o] g elolA A o] HFEE L85t
(Chae, 1985), 7FE8] 2] 2¢lof|A] YAt Zgstatolr Skxjaz]of
AFE S 85t o7t BuEof(Choi et al,, 1987), -S@dF =t
A X gol HFEE SIS wsof 83t o2 19899
Agoistw o)affist FAtelstw Ao A computer—assisted learn—
ing program= =I5t} T FAgefel ool s ol
Lo 83t Bur} QtiHan et al., 1989). &, oJatm-8ofA
AFe AL WA AFEE ghgol E8stsit 1980t
o= oJstusolA HFEFAARE Aldoigithe Hils 1o
Al Z7] o]t

Seluket ofetulsolla HirEuiR AR 1990dd) o< QlE
tlo] ufjol] HzlstH A ghds] staneh Al=shyich of2] =
Z} olstpefgtol| A AAIRE AFEUFHARE EUStR=A] SAA

= Rt w AUERE TpFolut WA KoM Alkgt o7t
ek 1995d o] 4173} 22| AF A23F AFolA AFEE 2
23 o2 B 15t tHSunWoo, 1995). 1999E w0 gheffisha 9]
fstollA] HFEHIEEAR A" NS ol E Wakshal g
St o)zttt YH wibmof A RE AMGTRS & = 9ltHSong et
al,, 1999). stichsta ojxkehs} 71 4Esta/dolA 19952
FEHNEARE 2L g3l vrgste] shon 2003378 2s

k

Korean Medical Education Review 2014; 16(1): 11-15



olstws=tt M163 1=

A5 20060l = HE

O] LA S A A3t ATIE .L‘ﬂg;a T cHLee et al., 2006). 2001
e arejristal ofvtefelolr Eduksolzel uid = 2dEAE
ThE et =2olA o] Hiks HirHol8H s EE
ATHAL SloiA] ofu] HEuldaAE Alche ZRO9E =AUt

of ke

Shof|A AFEurEAL 7idw) sHgo)] vkSol| thet AuE aEsio]
olu] gl 7ol S8k U & = Sirk Mol vk HE
AR AHE "R €A 898 4= L, AR JedAe
AtE7F ven], 23hs wEA] 2RI 4 L, ARl B,
TEE oo SAT 4= glon, skl =
et al., 2008). 2002 ol 7FES st o|tlistollA] HFEut
AR A5t ATt o] A|AE9] AHA
4= UL, ARBAL BHF0] st o] e HoHA| fokell
th HolchPark et al, 2012). ZRfst ojziefsre. oju] BE
I Aol AFEUEHARE ol 85k {lth

ole] Lajute} ojztest ojafd 74 Alhttp://mededu.or.kr)

2 200795 E] 2Zjste] 20144 19 WA W= 417 ojzjcyst
71| 3330] 71Qiste] 71t gt S EOlAl thgst Sl A
AZIAR, FZ AR A= AlssiaL itk S 2007958 7Rl
ofakteke: o2l A2 23} ol Folsla x2S Algske
oA B HAFHUHALRE AldshaL ok '3}01 st
o] AlstaL QIA] F3t Xk wufjof el AAE AFE 7t

S5] UTH Aol ofgfgo] gltk olu] vt 30 &EJ-‘%*O]
o] s Ajsjol Ax|ota AREE = Q17| wiEo]ckHuh, 2010;
Lee, 2009).

[e]
988 o 4 Ylee et al, 2001). 20080] ALt
d

r[o
>
oQk
o
AN
>,
in
i)
o
N

=0IM H 2t o

f-.-

BEHISIZAE H82

QoA HFE U HAE /\]Ei?l‘ ofli= St WA 9= oj
& ot} of7|ME VA EA Y 18 A A high stakes exami-
nation)ojlA| 283t o5 *L—qiﬁ-’ Qhtt 941 =A== T A
(United States Medical Licensing Examination) & @5 Z3=e]ulet
AR 2Bk 0149 A[FS B step [ 7|%0[5F Hof z|4] 0
2 gt 3257 Aok 3= § TR the 6007 9912 250

step [l QIAFolst Bof A4z 47|12 2412 3507) Alcky 2o
2 87H0] 605 eIz A123, 271 127) B9 Egom 1587
S BT 1087 7122 Sk Step M= 470700] Aoy 23k
45-60% tholz 227 9-127]9] mojskE B gl AL
10-205 912 X120} o] B4 F step L, = 21 AlAlof $121%

Prometric Centero A & £ o= 9E U
0[O A =7 A -2 o]o]

2% AFEURHAR 2| 27] A2kt

Qla, step =
Prometric Centerol AQt 2|2 4= Utk &,
199992 H step [I7HA] &

Korean Medical Education Review 2014; 16(1): 11-15

AR IAeL Faea Holeol - & 4

(Dillon et al., 2004).

Medical Council of Canadaojl4] A]8§5H= Medical Council of
Canada Qualifying Examination Part [-2 o]ultfjshe 25k
Y TS W] Hof| 21F= Al er A3k &7] e=E S5}
o] 2000928 ZHFeulEALR Al Part 1= d=o02 2
T‘aé E_'ﬂ'o] o]bx] zﬂ;].b oz O]/\]-/\17]}\]ol__§ 7k u;]7]-
R H*EOPEKhttp //mce.cal). 0]Q] QAFRTIAES 7
uhgH A F= Uk o] 2R Xk

=2
A
£
filo
e '
1
ol
i)
s
)
ZE o
3
).
é
m9
014
=
%
rln
N
Mo
ok
o
i
i)

1. O
SRS Y T B A 2 ol 3 B S

FoHH 223 2bollA

I 719 ‘47\] T Z]‘E
= Yy, HY X2 o it 230]
2= ﬁib 719 5= Slovt 227], AXIRE AkR, @IS
719951 g Aoll =2Al7 = €A Ytk E3t A 2=
20| QJojA] =FA|7|= Aol obf- ou|r} gioka Zrxskar TR
PYel= oAt AGAZgo Hojdeh d=ld uhE 4= loh
== dlolEHlo]2o] YT off ol 0 R FRE YT
= o]2A T8I of| we} thEd, thea A2 —’F—’EQJ T
S5 AekgolA Hefsict 1) wuks o]
A ne, =7 AL 4 2=, ”71'1] E]U]EMX}
£} FA0]: Medical Subject Heading © 2 7|<%5}¢d
Al ol FAIYIA] HEIL QoW 25 HA & 5
I el A%’(QXW‘:}“’) RIYG7AI7L 671 o), ot
3? ] EOPE% EIRNE:

i)
i

)
1
o o
S=a=)

o ro
N

m.l%‘:’

ox
el
L

ox off ¥ 2
*leﬁ”
o ™
2 ® %
Og%@i

ok

o % 1o
ok,
L~
)

4 7 st Bso)

[

r
Ul
Y
op
Ol
X
2
)
o
»
kd
)
oY,
S~
5
-
i3
=)
(i
T
E
4>
)i
ek o
1

http://www.ysmed.net 13



Sun Huh * Computer-Based Testing and Item Bank Database

2L oIPKHSIoN HEEHIEIZHANAEIS
T8t nf oafsior g 9l

7hg 2 ofelgol olatfet to] AE Z2ItE 18T 4
9l olueiere: Ae] girks Zolch Welols 22 Te0ig 1.8
Sl ofaeist RloAl Ao] 75t i Aol
2ol 273 WY meo] 4Eshe Solck 22 wel oo
SF0R AR/ DGR JE B ofgith TP ue o
= £ /P Rl ke S el 29

. Sluelst e 7hee] AA O ofal AlzElo] T
T 5 gl B2 AR Sto] UsolA] AT g
ok olo] B el slong 271 S5t Aot
2 x|sto] AL BT S ofdlx) 9 29 Tk
St Siefoler} Masto 27} AE Belch et A 44

5 901 K530 U TP gl SR 4 90k 7 ek

1».
lo 4
=
fu:

ml

i

N

ok
ki
e,

d

EJ

0}1 ”H 47 vlE2] A4 i—r‘ﬂ]a XIT}EFqH AB|AE gR=ct
AR 5 oY AJLES ZhErh

xRl 792w Tl BAPE Haste] e = gl
ARl HolE 7Idishke =il flo] Ui o] H3fo] 7=
sioh e = Qle dolnk olu] 37iE Z2ao] it
stoff Z2Tefolut Ay 2-gofl ARt A4y 717 gtk
WY FEoA 7ol E7Fssith 7142 HEA &9
s SRS Adeiske =28l gl

T2f9 SAR= ofd 35S AR ZQI7E 4 ol o]
O] ZtE & 4= Y= FAks of3lo] gleuz oA of At
oldd ﬂlu% 5ok Al HelS o EAE ATtk
B2 3P 25t ol 7] g skl ofd %
+@oh= A1E Ad|2 e ojyjistelut 7]l ZolshH
& %«E}' SAPE 29T de vt 22 S Auof
= LinuxE ARSI Sundf AlAgol = 28 7hs
2) =279 PHP, Python, JAVA 5 ol Z-gs17]o]
Gt Ao]E 2 =712 3) AR eXtensible Markup Language
(XML) 2 A5, dlo]ewlo]2 data type definition2 5}kl
eXtensible Stylesheet Language@} Cascading Style Sheets2 -85t
style sheetE Al55to] ARGAF 2PE-E 1 4= Q=717 o714 U=
< SpHoA ] E5 whEol & 4= AIRE lﬂ—r:rbq F XML tag%
ARSI Zlolnt 28 gAE vl XML tags F-8sto]
P e Qo ARSAPE FEE2E olsfistolof slog oflA Fos
Sk Zlo] Helsitt. 4) dlojeyo] e mySQLY}F 2R F7He
2 ARRSR=7)? 5) AMNALE Lucenstt S\msh—eﬁ}

S AMRFR=}? 6) Active X2 A5 ARSI 9Fa 2Hejat
Q=712 7) Linux B9 7 2413 Hofl tisiiA] Gfé}i =

ol
_IE&

14,

e

PO i) m

I VA1)

14  http://www.ysmed.net

olstuZ=tt A16& 1=

Adlo| E7F 7Rs31? 8) W3C HIMLS 7|28 A|A X4
Bakex(Internet Explorer, Google Chrome, Firefox, Safarl,
Opera)of|A] AF22}F 37 (user interface)o]] xpo] glo] & Hol=7}?

ofd =0l5 & u, st "|getHoln g Zo] 48 *BA
At A8 tlofefuo]~E FHufistolof PA o2 S 4= Q=
e ofeh, SO Lok HRE AR 2O 30
Z2 RS ALeSl T ZEsItE E5F Active-XE AR2SHH Bt
S04 TEIE 7| 4= glon] Hebo Hekdo] gleng
ojfl A2 wstojof gt} I2jug o] AYS e Y
Bl ELEZLPH%‘% 217 RokA] Sotrtiet= golewo]x o]
Alo] a5t o]L 3|A} Lrele source codeE
T 4 Yot BAL WHE SmoliE 1AE Sofet
= Aol glon® 2 480] QL e ofE Tz e
T2 gjollA ErEeke 71& Z2 73 source codeS 42 Ho}
AEHISHA 71453t Ho] ofujetw A2| 4go] gtk TDE u]E
S47190] SIRRTRT Sl SAPF 2 Y7k I 4+ g}
S 7 wrsjolof gk

0,
in
S~

SNZ7IAIRIOIM K| HFERIEZAE
Eolol- 2 Ol 77|.7

B 27 AT A oAl 2006013 5E A A5
S1 ojlsle sk ARl otme whRstlou(Huh,
2008), 20110 AZEA|S £9] 2712)9l5]|2 A5t o]
T AEOoR TS AF0 2 YFYARE Asto] AutEEIES
(smart tablet)-& AMSSF ubiquitous—based testing© & 2011 11
Y 5 oF 40098 2] SAPES thdor 67l b= 25027 oA
A5t & 25 A HoA 5] HFEAIES SHloto]
St FZo] R AF 7l WA =dshks Ae AESHY

AHAIRIS Algstar QIEKKim, 2011). 2017HRE] QA7 IAIR
o] Zok= AL =05ttt 22 tiA] Al AI7]E AESHL
ek 22 o] AlEE EYsh= 7/1% 7leH o g ot ZAt
HAT:]-(I—Iuh 2012) X Al scho] Hagh otk tifEe]
ggol tfe- EEotu® AEgh
UHHH FASk= © ofggo] gich oju]
< 5ot 337 Sjatriiste] ol&sHA| Wolksolal
olzishy Al A AlAIRIA 7HE o 2 QIEYl 2Hgo]| a2
o] Qloja] YL ofF of2fF glo] WolEY 4 tHKim &
Huh, 2005). E3t SA|QollA= o] HFEUFEHEARE A% A+t
A A7 IRtk QA7 Fatstaz AJZF Al7|7F AA17F
=z] T} ok 2120 oM JTAs LA QAR AR o=
YT AocKChung, 2013). el 2 & o} wislo]| chu|ste]

7} ook wihs Thelof A HFEHEHARE SR, &

i:
!.:
$
O
O
_WL
pao)
©
4 o X
o
3
i}
mz

Korean Medical Education Review 2014; 16(1): 11-15



olstws=tt M163 1=

ot oleld TS 5
ol Aol alX | FHslck A cishee ARl
AR EQUSHE A% B Wl ofe] thefe] of AT B4
3lo] AgSHe ZLE 7H5Sie olu] FritstaL ofufelet A
= ofe] ojuiefsio] Hofsto] Fgska ik Leklow A|2oe

ARARE oftlE Auiely] HEolck
a e

AREuARE ojo] osfmgaael olu] Z4sHA el
glo] TRl sk ik ofel AlAge ARl ofv]
Afel% 2kek ofdl Welo] AlEE Poht whe) wolsd el
= ofs} g ofzjehel Aol ofxjol geigl, 74y F2
3 Al oAb SR Eddshtolth ofn] 1999t
20009155 247} o]} ket Belsk n 1 B84S WE
slglonz 2o Seluelol WAY Wa glo] wkE AJY ol
Qo] 7R5% Zolck 2+ ofzjeelollA] olo] cht thulzt Wasto
2 ojald ALA|YE Falo] LU TeA7|T SASE Fol
o|453HE S sk ol ZFEuAAAABE EUsHAL ol
tHeto] BEO2 AGSHE S8 Holck

d

REFERENCES

Chae, Y. M. (1985). Computer-based quality assurance system. Yonsei Med
J, 26(1), 49-58.

Choi, I. B, Kim, C. Y., & Bahk, Y. W. (1987). Experimental computer-based
management system of patients in radiation oncology. J Korean Soc Ther
Radiol, 5(2), 169-172.

Chung, M. H. (2013). President's address: research and development on
computer-based testing and extension of clinical skill examination to a
variety of fields. J Educ Eval Health Prof, 10, 1.

Dillon, G. F., Boulet, J. R., Hawkins, R. E., & Swanson, D. B. (2004). Simulations

Korean Medical Education Review 2014; 16(1): 11-15

Aol FaRea dojeuols « 3 o

in the United States Medical Licensing Examination (USMLE). Qual Saf
Health Care, 13 Suppl 1, i41-i45.

Han, M. C, Kang, H. S, Han, J. K, Im, J. G., & Choi, B. 1. (1989). Production
of Computer Assisted Learning (CAL) program: self learning material
of bone and joint radiology. Korean J Med Educ, 1(1), 18-24.

Huh, S. (2008). Preparing the implementation of computerized adaptive testing
for high-stakes examinations. J Educ Eval Health Prof, 5(1), 1.

Huh, S. (2009). Application of computerized adaptive testing in medical
education. Korean J Med Educ, 21(2), 97-102.

Huh, S. (2010). Where can | find the free item analysis program based on
item response theory, computer-based testing and computerized adaptive
testing? Korean J Med Educ, 22(4), 323-324.

Huh, S. (2012). Can computerized tests be introduced to the Korean Medical
Licensing Examination? J Korean Med Assoc, 55(2), 124-130.

Im, E. J., Lee, W. K., Lee, Y. C., Choe, B. H., Chung, S. K., Lee, T. H,,
- Lee, J. M. (2008). Development of computer-based test (CBT) and
student recognition survey on CBT. Korean J Med Educ, 20(2), 145-154.

Kim, K. S. (2011). President’s address: improving the quality of testing. J
Educ Eval Health Prof, 8(1), 1.

Kim, M. Y., & Huh, S. (2005). Students’ attitude toward and acceptability
of computerized adaptive testing in medical school and their effect on
the examinees’ ability. J Educ Eval Health Prof, 2(1), 105-111.

Lee, C. K., Park, J. S., Lee, E. I, Lee, S. J., Park, E. S., & Park, Y. J.
(2001). A comparative study of item analysis by item response theory
based for initiating CAT (Computer Adaptive Test) system. Korean J Med
Educ, 13(1), 107-115.

Lee, Y. H. (2009). Introduction to an open source internet-hased testing program
for medical student examinations. J Educ Eval Health Prof, 6(1), 4.

Lee, Y. H., Park, J. H., & Park, . Y. (2006). Estimation of an examinee’s
ability in the web-based computerized adaptive testing program IRT-CAT.
J Educ Eval Health Prof, 3(1), 4.

Park, J. H., Son, J. Y., & Kim, S. (2012). Experiences with establishing and
implementing learning management system and computer-based test
system in medical college. Korean J Med Educ, 24(3), 213-222.

Song, J., Jeong, J. H., Shin, Y. J., Lee, S. J., Park, M. 1., Nam, J., & Kim,
D. W. (1999). A development of computer-based examination (CBE)
system for medical students. Korean J Med Educ, 11(1), 117-128.

SunWoo, I. N. (1995). Personal computers for the second part of neurology
board examination. Korean J Med Educ, 7(1), 39-43.

http://www.ysmed.net 15



