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ABSTRACT

Objectives : The evaluation of academic achievement is pivotal for establishing accurate direction and adequate level
of medical education, The purpose of this study was to firstly establish innovative item analysis technique of Item
Response Theory (IRT) for analyzing multiple—choice test of herbology in the traditional Korean medicine education
which has not been available for the difficulty of test theory and statistical calculation,

Methods : The answers of 390 students (2012—2018) to the 14 item herbology test in college of Korean medicine were
used for the item analysis, As for the multidimensional analysis of item characteristics, difficulty, discrimination,
and guessing parameters along with item—total correlation and percentage of correct answer were calculated using
Classical Test Theory (CTT) and IRT,

Results : The validity parameters of strong and weak items were illustrated in multiple perspectives. There were 4
items with six acceptable index scores, and 5 items with only one acceptable index score, The item discrimination of
IRT was found to have no significant correlation with difficulty and discrimination indices of CTT emphasizing
attention of professionals of medical education as for the test credibility,

Conclusion : The critical suggestions for the development, utilization and revision of test items in the e—learning
and evidence—based Teaching era were made based on the results of item analysis using IRT. The current study

would firstly provide foundation for upgrading the quality of Korean medicine education using test theory,

Key words : Classical Test Theory, e—Learning, herbology, Evidence—based Teaching, Item Response Theory, medical
education
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79 gt pzet Y& shgol AFsHe WEH 42
AAst710l ZHAAH ] AHE ol HolA| ge uS9| vkt
12 AAste 2§ B $AN FHogHh?,
AAHtest)= AAZY] H2AE S8 WAY £45 A
2 EAste W7t =F2A, HAF o] E(test theory) B
g B4 (item analysis)2 AARE HAE FA43E EIE
=3t Ao Hgst=Xg thgFst SHolA 43T,
2 233 HAbe g5 1S, 9819 " AE, ot %
AE, 3 57t 1589 =5t 58, A4, A 79, AH
, B4, Zot Ad, AAA BA, 2EHA, HAld A
o9 A B SolA thekdt JAF EXd(latent trait)
A7) 9% BAFQ] gpojma! o o5 BAs| 9
g e B E A #7F A EHH o2 JPLE| L AHEE o] gt
3.9.10)

AAO| 2L A Yol THHHA|Z(Classical Test
Theory, CTT)¥} E&4HHgo]Z(Item Response Theory,
IRT)O] JUTHM? CTTE 243} B Hgof thgt A A7)
ojut(Charles Spearman)?] 7|2 /JgS EU 2 HA 4
E£249] 7|12 &R AHgStedl, A4 By o] ©eskal o a9t
AHg-o] golatzlo] 19417] TRE HAMY] 7|24<] gi=
=2 ARREHSIT CTT oA HAF 2 &9 dol=
(item difficulty)= HPA7F B AFE 7|&22, A7t
wod 3 Hod oYty Hrigitt, E3h £F HEE
(item discrimination)+= 58 2 3149 Xjo|& 7|EO =,
S8 AL} HE53 ALY AAF E 25 Jgrof| 2polzt
245 He vt 52 A2 ¥risit,

a8y, CTT= HAAY 581 HARE 3 Algd 5=
9 58, AHEDY TF74 +Eo wpEt Fol=g} B
=7t mid ZEbR) 7)o B8R A rtee EAE AU
Q12 o E Bof, WA} 5EAIE FEATL FH=, 5
7He] o8& EAC 5719 42 EAE A5t Ag 52
= Jugk zpo|7t 2Rzttt ok& e, FUT 6EA AAEE
AANE 3 ABAYE 2 E0] 52AE W54 42 Aol
=, 5EAE 29 olE2 Algo] Hed, F A 25
FETRE Ao g HriEo

a8y, [RTE ¥8HA] g JAAEY 1/ 58S A
A& EA o]Z(latent trait theory)= EUZ, &
I XM (Item Characteristic Curve, ICC)S ARE3sto] Z+
F3o 1/e EAS EAStER, CTTY EAFEES 2¢
HA AE7te =42 EdshA AMEEL Sl ICCE ¥
FAHe] 5 (theta, 0)T £39 &2 %8 FE(probability,
AB)) Aol9] FdAE Uehli=dl, ¥RH3 o2 Figure 13}
22 sA Fejo ZHow @AY IRTIA ] B3 W
HE(0)= H& #E FE(probability)o] AuH(1+c)/2)°l
== ICCAA 9 712710l (Figure 1), &% dol=(8)=
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IRTE AHE-3H A dol=of =5 AAsHA {4
T enz AN AGAHALY Agolu A AFEE 7A 2
3go] 7], HAFE7|HE HAHComputer—based Test, CBT)2]
Mis} 8o B4Hog FGHP Y IRTE 25§ AF
ST G HAY i AR SAEA 7ol AT
LB gl Bl whel WAL T 5 E40E oS
BT, Al et wgolut YA AAIAE R A
e gttt B4 282 S99 f8 53 992
ZUA AAsHARE, 2AF A" 9 g5t Al olA = AT &
FAL 7taE B4 WA Y BgEE ZxsA gt

oA theFet AAF AN Y FHAHAQ FoAFNE EF
SH3L, IRTE de] ofah ol aka wajol} Axts
Al Bste] Qv ATAEe] golsAl BT + glanh
4712 PARSCALE, XCALIBRE, WINSTEPS, BILOG-MG2}
e Wg AZEYOl R WA 52 §A BEAE U
ceret wAEEE AFSne ot BT el FR
ojgfel HAE 7|k gojo] thgt o] AAEojoF gt
2D oyt GAS R Y3 AR ALEISo]
AEET e, 2 AtolAY jMetrik 202088 4378 (1%
W) 2ZGES 25 A4 FAke] A et 3y
oM welsto] ALeE QI BY 9 AARA mold
13,18-20)

olgtw & Hofo| Qlojx FHEA7|<E(Information and
Communication Technology, ICT)S AMHE-3l= WSS 9]
3l ]2 (e—learning)& W2 WSt g, A
Y F7h A= HFEG HEINY Z2 JEFA 77E
AHg-8t= CBTY @A 58S 2fdt AFE7|R #E53
AHComputerized Adaptive Testing, CAT)9] AME E3F &
2 g sMlET Qo CBT: BAEQ A7 R e
AIHow =U=ET JuH”, 9aK2022) HFo| o]
20239 %8 FrojAtel AT} HFo| = EQlE o Fo|m),
o= oAb AARX| Y (United States Medical Licensing
Examination)o|t} ZFEAF  AZAA]E (National
Licensure Examination for Registered Nurse) 52| A&7}
AANGolE oln] g gons5H Fojsta F71 9
714 BAM = 2013A 5 E S5 1 Yot

0]¢} -2 CBT W CAT A|A"E 7]E9] A HAR} vl
Sohd, o WS @AY AIF EA1¢F |7t ol
YS9 £ WeE Ao R gt Aol AHE-E
= @Y A% AL Hager fAS: =24 ZAE
7‘]]53‘631:]'5'14'24>. et o] A]AH(Learning Management
System, LMS)¥}¢] &gt AAE S8l CBTE 3+ 4F=
el ol {F85HA &83t7] flslAl=, o5 7]vtol
s 5829 23 Ado] A s ojof ghrih 2820

olof, & Aol A Tt} Y 39078 9] 223} Al
Wzt FUsHA AMEEHAE 14709 Al EFS dide=
CTT$} IRTol| 719hst EFE4S Adstant. 71€9 CTT+
oAb N FAAAE o WAL o APOR FH
3] olFlE L o, Q2L IRTE /MdRe 41 w8 &
oA &g AAE gl

2 Ao T BAYNE QA BelE ng Agol

e

Council




N 2ol HEEUL W SEAS ARSI, R
o Wolw, BFE, 22w 5o £ netold s} ges w
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.6_]_93\1:]_4,6,24)‘

EFEA 9 ol EGE 3 HAo|EL T AT w
| F 7HA BR oA AT B E FRs] 9
AR Aol BEAZ, 247U S(Evidence—based Teaching)
g g BHHQ 4T YOI, B ATE B9 vlg
1T 749 olat wRE A5k 918 A AdE =eh7t
ot 4 gl Ao,

1. N8 £ 9 7 gii

2 dAFole A 2 KPo 2 F4H 5UT Ex3 AF
(14238D) o] gt A3t (2011~20184) 3907 €] 2gho] A&
=it Ag B2 stuvte] B3 £710f tiwt 579 g =
THE AR A& 5o ‘0009 B, 7|H(Rk), &+
@), A8 542 7MY $& AL 12X 2P K
L B2V dFEE E23 @4 4 59 BrE
AABEaL, 5709 F7ERoA BEAS oz HEstA 2T
#Z e 12 P oz FAHH HAOR, oE B9 ‘00
09 thZ Yl 7HA] A3 do 2 $7A 2FH &g 124
29 Zrh B AFEe 7@ d7-eE g9 $9(2021_
148 HR) o]%9f dlo|HE Agsta E49on, IS
g 4= e A ARE B4 Ao =R ot

2. A Ao E(Classical Test Theory, CTT)

CTTOA S B3 ozl BRIVt 4 A=, S5 E=
ANPL B PSo] s 2o g2 g3l Hlg=2, 0.00 ~
1.00 Ato]e] Hof g}, B AFA= =R d 8177}
ABLV A WS AFRSEEe] 0.50 ~ 0,602 ‘HH WY
Z,0.30 ~ 0.702 ‘5% HY'2 BRIt o2t FA4, 3
2FE0] 0.70 o] EFE 4L EF 2=, 0.30 o3¢l &
Fg olge By oz gastgn.

CTTOIA ¢ 23 WHEE S8o] & M7 e shie
St Ax X Ao AHEH BE 2o gigt H4E
71Z0 2 A(27%) Jko] g B3l et FEENA 3t
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o] Hjo k. B AFAME, 0.15 olFtE &3, 0.15 ~
0.25% ZAA, 0.25~0.35% F&, 0.35 oS £42 34
ste FFRAgRES /AP LY AAYHS AFE AT,
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39 &= %E FE(probability)°] ICCH F7H(1+c)/2)°]
A== HollA9] 52 (ability Ex= theta) L 2(Figure
1), GEHHoR -2.0 ~ +2,0 Abe]o] @S et 2.0
ojsteld dol=rt ‘wje ¥, -2.0 ~ -0.5& ‘Hrt,
-0.5 ~ 0.5% ‘F7ho|tf EL ‘REFo|T}, 0.5 ~ 2,0& ‘o]
b, 2.0 o]4old ‘uj¢ ol FeF 1 AP,

IRTAA 9] £33 HEE(0)e 5] W Y & 3
AL WEsts A Be 3T 239 22 wE g8 10
Z3r AP EE HoA ] 7| &7] 24 (Figure 1), g¥tEo=
0 ~ +2.0 Ato]o] W 9jofl Qlck, & AFellA, 0.34 olste|d
HEgo] ‘A9 gty 0.35 ~ 0.64% "R}, 0.65 ~ 1.34%
‘HAslt, 1.35 ~ 1.69& ‘o, 1.70 o]Fold Wi &
oF 2 s astget>,

IRTAA 9] B F3E2(c)e T4 EFA Ade =2
HAE g 5 e @ B 0 AY B2 Ao AES
9 SEE, ICCY &g Fol s dH g Edth 0~ 1
Ateo] B ejef glom & AAE 0 ~ 0.2 Alo]E 2 AT
99, 0.2 ~ 0.3 Aol& ZA §H2=, 0.3°145 H=3H
2 g9oz gastant’,
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Figure 1. ltem Characteristics Curve showing item difficulty (83),
discrimination (&) and guessing (c) parameters with ability (theta)
and estimated corresponding probability in 3 parameter IRT model.

4. A A9

39 =S AT oA, CTTE AR Afolle
H7HA o Y Hle, dole, HHEE W s - SR
FBAAE ALstGon, IRTE AHEE Aol 3 24 23
28 B¥(3 parameter logistic model)d FHAPL=
(Marginal Maximum Likelihood)H& ARE-3lo] Hol=, W
WE, 2358 AUSIAT CTTS IRTS WolEe) MulE,
FEE AR 240l Hols AuENT MRS AR
sttt RE B3 B4 jMetrik 4,1,1(J, Patrick Meyer,
Charlottesville, VA)Z AHgstg oy 242 g4 g
stz $Jgt pEt2 2+ 0.05, 0.01, 0,001 ARS8,
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Stoll gk 24 ATH= Table 137+ 2t} 14
AX g k719 Badol| QloiH, A% Bae 107,

1070(12, 14, 15, 16¥) et 238 & 714 A9
MRS BN A% Ao A uee 52.8%(124 £
oA 97.2%(13% B&) W Btk 128 BFe 19
(20.3%)3} 3¥1(19.5%) E7HAE Wi ede= Y
dglom, 10M 2L 14(9.2%), 2¥(6.9%), 3W(17.2%),
4¥1(7.4%) B7HA7F Al e gl AR SRIE I, o|¢}
fzFoz 13H £3-2 A9 & 7HA(97.2%) &9 =& oF
@7HAS0] 1.0% olate] Ae ul&g Bar),

bS]

X
1) CTTE A8t 24 ZAxt

CTTE AREste] dol=F 243 A, 47)(7, 9, 10, 12%
£ EFo] 381H9(0.30 ~ 0.70)° &3tgen, 270(10,
128 73 F3o] AW $)(0.50 ~ 0.60)°l T =2t ]2t
A, 1=2(0.30 °3h) =& fAkem, #2(0.70 o)

2. £% |

i)

=)
e

=
=
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23} 1070 FoNA 4702, 4, 6, 11H EFH)7} 0,70t o]
=2 B YrHTable 1).

CTTE AHg3te] W= g EX3% 2y, E30.15 o3}

1H(139), AA0.15 ~ 0.25) B2 274(5, 149),

3(0.25 ~ 0.35) &3k 37l(1, 15, 16%), £52(0.35 °]4)
o 842, 4, 6, 7, 9, 10, 11, 12¥) o]t}
AT Fo AT AU e A= FRI=EI
Aot A 1Y ABASTE 040180 B8 2F T4,
7~ 12, 16¥ £ 2 A=t

2) IRTE AlEst A Zut

IRTE AHg-ste] dol=g #4935 Aat, 42(-2.0 ~ —0.5)
32 10740]190eH, BE E F7H-0.5 ~ +0.5)9] Ho]

= 7k B 2 474(7, 9, 10, 12¥)0]x, oJ32(0.5 ~
2.0) 42 §lolth. B3Ol 2 AHgste] HEEE HA
g Ad, 2-2(0.35 ~ 0.64) &2 270(2, 15¥)9oH, A
3H0.65 ~ 1.34) B2 12719k, B30l 2S A3l

T FES=E BA% dn H430.2 olsh) B3 274(7,
12eh)geH, FA40.2 ~ 0.3)= T7HEL, ZH=FH0.3 o)
282 57031, 5, 13, 14, 16¥H)E 1=t

=
=

h=i
s

Table 1. Results of ltem analysis using Classic Test Theory (CTT) and ltem Response Theory (IRT).

Frequency (%) CTT# IRT#
Item Type
1 2 3 4 5 nr. DF DS cc DF DS GU
item01 A 1.0 1.3 4.1 5.1 874" 1.0 0.87 0.27  0.357  -1.339 0.955  0.500
item02 A 7.7 9.5 7.7 718 2.3 1.0 0.72 0.39 0337  -1.323 0435 0,229
item04 = A 1.5 77.2° 54 128 21 1.0 0.77 0.42 042"  -1.198 0,847 0,222
item05 A 0.8 91.0° 38 0.5 3.1 0.8 0.91 0.24 0,397  -1563 1.275  0.500
item06 = A 0.8 7.9 108 767 2.6 1.3 0.77 0.46 0397 | -1.282 0742 0,221
item07 = A 608" 7.4 5.4 95 151 1.8 0,61 0.61 047"  -0,055 1,026 0,198
item09 A 6.4 610 7.7 8.5 14.9 1.5 0.61 0.64 047" -0.056 1.155  0.201
item10 = A 9.2 69 172 74 559" 33 0.56 0.52 0,40 0.373 0,721 0213
item1l = A 146 18 51  77.2° 0.5 0.8 0.77 0.47 043"  -0985 1,114 0221
item12 K 20.3 5.1 195 0.8 528 15 0.53 0.61 0,44  0.409 0988  0.192
item13 = A 0.3 0.5 972" 0.5 1.0 0.5 0.97 0.07  0.227  -3.554 0,898  0.500
item14 = K 13 1.8 1.0 1.3 938 08 0.94 0.17  0.31"  -2.230 1,071  0.500
item15 K 0.3 174 03 808 0.5 0.8 0.81 0.3 0317  -2142 0548  0.229
item16 K 3.6 3.1 879" 46 0.0 0.8 0.88 0.33 0,42 -1.223 1,292  0.500

n.r., no response; DF, Difficulty parameter; DS, Discrimination parameter; CC, Correlation coefficient between item score and total score;

GU, Guessing parameter.

* correct answer; ** p { 0.001; #, Bold represents acceptable (0.30 ~ 0.70) difficulty, good (0 ) 0.35) discrimination, and meaningful
(0 ) 0.04) correlation coefficient in CTT and moderate (—0.5 ~ 0.5) difficulty, adequate (0 » 0.65) discrimination, and acceptable (0 ¢ 0.3)

auessina parameter in IRT.
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3. =% HIE A& AHA

EFEA BT A RS Abo]9] A 4 ZAi}+= Table 2
9 Figure 23} Zth, CTTS IRT Alo] 2] At Ao Qloj A,
doles Fostie 2 F& ATWIAE = -0.900, p <
0.001)E 2 ou(Table 2), =F A% AL 474(7, 9, 10,
129) E&oldch(Figure 2—A and Table 1), E3F & HE

= FsHAl G2 Al (e = —0.029, p = 0.922)5 2%
<ul(Table 2), 2% ZAg AL 7704, 6, 7, 9, 10, 11, 12
) E3lo]9th(Figure 2 — B and Table 1), CTTo|A o]
Zol ML= 22 AA ABTA(r = -0.933, p < 0.001)&
Bgon, F7pA] B gt A 470(7, 9, 10, 12¥) &%
o]tk (Figure 2 — C and Table 1), IRTO|A do|x=e} HE

A. Difficulty

= 10
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= FosA @2 AEA = 0,111, p = 0.707)& B
o Erbx BE ¥ +¢a1% AL 4 (7, 9. 10, 129) B3
o]tk (Figure 2 — D and Table 1), IRTS] Hol=2} CTTY
HAE(r = 0.910, p < 0.001)& A&l FYstsont,
IRTS] HEES} CTTY dol=(r = —0.203, p = 0.487)=
ot AHHAE HolA @Skth(Table 2),

IRTY] &% &=+ IRTY £& HEE( = 0.458, p =
0.100)2t= FY& 4TS HolA gt} IRTY Hol=
(r=-0.629, p = 0.016), CTTS HY¥E=(r = —0.844, p {
0.001), CTTY &8 HEZ=(r = 0,835, p { 0.001)%}= &
ogt AHAB{AE B ch(Table 2).

B. Discrimination
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Figure 2. llustrated correlation between validity measures in IRT and CTT. Shade and dotted lines represent area with acceptable validity
parameters. A, Difficulty parameter with IRT and CTT. B, Discrimination parameter with IRT and CTT. C, Discrimination and difficulty parameters

usina CTT. D. Discrimination and difficulty parameters using IRT

Table 2. Correlation coefficient between validity indices of CTT and IRT.

Item Response Theory
Difficulty Discrimination Guessing
Classical Test Theory
Difficulty —0,900" -0.203 0,835
Discrimination 0.910 -0.029 —0_844**

** P { 0.001. Bold represent correlation coefficient biaaer than 0.4.
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v,z %

% A= TstatolA w2 st AREE B2 Al
HA B E B4g Aystgon? grejst s
CTT¢} IRTE FAlo ARESte] Hol&, HE =, 35
-3 AHAS, AEES A CTTE Hd=
L5t *F‘LOM 710 &% o] & vk = o
olfd AHE 3 IRTE= o|3fisty] ol eHA=
Zﬂﬁi dafsto] FojAlo] EYE A Fato] gop? B Q3
oM IRTE FHoloF YAHAAl] AMgstad 34 0e &
Hz A 239 B4 Aoz &8sttt

BN AAE 53 9L o3 wgstH o s 293k 3o
2 o2 2o AA, £F 24 AdE BAFeE &8
A= FARFo= EFStAL, 7] S ARl UESAEA
HIHE YUEFS FIE 5 YT AE B0l 14 =27 T

237, 9, 10, 11, 12¥)L 2E EBY L AHE w=sn
A, 53] THAR)H 129(KP)S ZAY FF T
314 2 =S AU YK Table 1, Figure 2)”.

ojet A, FHEEol 90% olFolHA CTT'Hol=7}F 0.90
oj4olal, IRT €% F3=7F F=3H0.3 o) 2% 54,
139, 149 £33 43t 5402 383 B85 AYUAUY
2] HAEEE TRt Tl it Aoz, A AN

oA o] FoE A FxSAH 740] 4’%‘ 9] ghof 2 Hhy
Hoj 44 EUeS BoEth 1 Sk 8ol 7P
W S0 HE 9HE 5 e i—?gi/ﬂ NdHoe=z 713
e % B CIT Hol=rt 7H w2 £33 fASH.
o|Z|gt AHAZ, IRT F5%9} CTT Hol= Ato]9] Aol
E2(r = 0.835, p € 0.001) AelY, IRT FZ=7} =gt
(0.3 o4 5701, 5, 13, 14, 16¥) EFESo] CTT Fol=
EZF 0.81 o]Fe2 42(0.7 o]3) ol sFsth= A
© 2 FRIETH(Table 1 and 2).

2 TR d7Y 718 dANAE 22TAY T
A4 Zelste EAIEC)7] BEErt wfje F& Zolgh=
§l947ﬁ°d AYAES st ed, a7 A3s Sl &t

s FRANAY AH EFS0] 223 SFERAA AAT
l | IS S5 T2 BHEES AUEE AFEHL
U= XH—‘Q‘L@ 4 AUk, olell, 7|23t IEI} A A4
Ao A Y] TheFdt Al EFEE A AT 9 Wi g
ERA At A4, 74, HE 9FES B8]0 A
A% =S AU YA IRTE AMEste] iz oz 24
slojof & Aot

EA4, IRTE AHEE Wl EE HE B3E ARX4E {9
12 S AW S HYorA SYAU S0l AS 2
e = = (Table 2, Figure 2), IRT H¥ =+ &3

4 (Figure 1)0111\1—4 71&7] By dol=o d|Fst=
E"é FEoA T8 ZolE FHAUE FHeEA, CIT
k= o] 5t %%l%‘ B AL ey Aol &9, 9
1 w7t AE t=o

CTT ME+= AHB7HE 7Ieez B4 HdtolA 9 43
A8 7|20 2 AU IRT HE == AgigrloA sHIES]
AT 58S FEAWE 58S ulsh= Aol7]o CBT ¢
CATOA S &S F3PTr} ols FF AIH 2AY

l'l

=

N
o > 4
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2A) TPgell A IRT W8t H3H 02 Tejwojof e o]
st} B3], o) olopA Ao AW R gk BAl] o] 23
Hom EgEgon, 32 naoae FANBLIHE o
e AUATE AYAL AL TR0, Gl o]
A ge] AFs] aTHGT & Rolot?,
2 owa 3] IRTE AM83 Bakdo] gojst Lgtol
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