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Effectiveness of Medical Education Assessment Consortium Clinical
Knowledge Mock Examination (2011—2016)

Sang Yeoup Lee'? - Yeli Lee®® - Mi Kyung Kim**

'Department of Medical Education, Pusan National University School of Medicine, Yangsan; “Medical Education Assessment Consortium; *Medical Education
Assessment Corporation, The Korea Association of Medical Colleges; “Department of Pathology, Chung-Ang University College of Medicine, Seoul, Korea

Good assessment is crucial for feedback on curriculum and to motivate students to learn. This study was
conducted to perform item analysis on the Medical Education Assessment Consortium clinical knowledge
mock examination (MEAC CKME) (2011-2016) and to evaluate several effects to improve item quality using
both classical test theory and item response theory. The estimated difficulty index (P) and discrimination
index (D) were calculated according to each course, item type, A (single best answer)/R (extended matching)
type, and grading of item quality. The cut-off values used to evaluate P were: >0.8 (easy); 0.6-0.8 (moderate);
and <0.6 (difficult). The cut-off value for D was 0.3. The proportion of appropriate items was defined
as those with P between 0.25-0.75 and D >0.25. Cronbach a was used to assess the reliability and was
compared with those of the Korean Medical Licensing Examination (KMLE). The results showed the recent
mean difficulty and decimation index was 0.62 and 0.20 for the first MEAC CKME and 0.71 and 0.19
for the second MEAC CKME, respectively. Higher grade items evaluated by a self-checklist system had better
D values than lower grade items and higher grade items gradually increased. The preview and editing
process by experts revealed maintained P, decreased recall items, increased appropriate items with better
D values, and higher reliability. In conclusion, the MEAC CKME (2011-2016) is deemed appropriate as
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an assessment to evaluate students’ competence and prepare year four medical students for the KMLE.
In addition, the self-checklist system for writing good items was useful in improving item quality.
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Table 1. Basal characteristics of MEAC CKME, 20112016

Courses MCQ types Courses
: - ! Medical ~ Year 4 General Specialized
Year Total items General  Specialized  Medical ol b Total score o P o )
. iy A type R type”  school  student medicine medicine  Medical law
medicine medicine law
score score

Tst MEAC CKME

87.7£268 11.3+32
16+252 130+3.1

5 400 (100.00 80 (20.0) 300 (75.0) 20 (5.0 340 (85.0) 60 (1500 39 3042 251.1+345 521473
2016 360 (100.00 60 (16.7) 280 (77.7) 20 (6.6) 302 (839) 58 (16.1) 39 2986 22261302 38.0+48
2nd MEAC CKME

2011 450 (100.00 105 (23.3] 325 (722) 20 (441 391 (869) 59 (13.1) 30 2252 2885+416 61.3£99 21504311 122437
2012 400 (10001 80 (20.0) 300 (7501 20 (500 348 (87.00 52 (1300 34 2576 2475+333 527+6.7 183.8+268 11.0+29
2013 400 (100.0) 80 (20.0) 300 (/5.00 20 (5.0) 344 (86.0) 56 (1401 38 2974 23294336 474+76 1733269 122+28
2014 400 (10000 74 (18.5) 306 (/6.5 20 (5.0) 349 (87.3) 51 (1
1 1
1

1
1
2738 2956 23914490 426+81 18764398  8.9:34
1
1

2012 400 (10000 82 (20.6) 298 (745 20 (5.0) 348 (87.00 52 (1300 30 1982 2/61+308 563:64 207.3+248 135:22
2013 400 (100.00 80 (2001 300 (75.0) 20 (6.01 344 (86.0) 56 (1400 37 2641 271564309 51.6+7.0 2067+237 142+27
2014 400 (10000 80 (20.0) 302 (75.5) 18 (4.5) 344 (86.0) 56 (1401 3B 2,762 2842+298 54664 2163+235 134+23
2015 400 (100.0) 80 (20.0) 300 (75.00 20 (5.0) 340 (85.0) 60 (1501 39 2885 2848+287 528+63 2189+225 13.0+26
2016 360 (100.0) 60 (16.7) 280 (77.7) 20 (6.6) 302 (839) 58 (16.1) 39 2,951 25654257 388451 20314207 13.7+25

Values are presented as number (%) or mean<+standard deviation.
MEAC CKME, Medical Education Assessment Consortium clinical knowledge mock examination; MCQ, multiple choice guestion.
a’Single best answer. "Extended matching.
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Figure 1. (A) Difficulty index and discrimination index of tatal exam; (B) discrimination index according to grading of item quality; (C) discrimination index according
to A (single best answer)/R (extended matching) types of MEAC clinical knowledge mock exam; (D) number of editing error, (first+second) MEAC clinical knowledge
mock exam; (E) percentage of reasonable item, first MEAC clinical knowledge mock exam; and (F) percentage of reasonable item, second MEAC clinical knowledge
mock exam, 2012—2016. MEAC, Medical Education Assessment Consortium; KMLE, Korean Medical Licensing Examination.
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Vear Total General medicine Specialized medicine Medical law
P CP P (IRT) P CP P (IRT) P CP P (IRT) P CP P (IRT)
Tst MEAC CKME
2011 0.58+0.23 056+029 -047+265 058:025 048:0.31 -0.17:297 066+023 058+029 -059+25/ 061+0.18 051023 -0.02+1.99
2012 0.62+024 052+030 -020+284 066+022 057+0.27 -054+311 061024 052+030 -0.15+274 055+023 0.44+029 042+307
2013 0.58+024 048030 004:274 059:025 049+031 -004:263 058+024 047:030 008276 061£022 051+0.28 -0.07+2.90
2014 0.62+024 053:030 -0.19+200 0.61:024 051:029 -034:253 064024 054:030 -021+1.84 049021 036026 0.77+164
2015 0.63+024 053+030 -037+273 0.65+022 056+0.27 -044:282 063025 053:031 -038+270 057024 0.46+0.30 -0.04+287
2016 0.62+024 052+031 -020+285 0.63+025 0.55+0.32 -0.70+35 061025 052+031 -0.10+269 065+0.17 0.56+021 -0.14+2.78
2nd MEAC CKME
2012 0.69+026 061£032 -089+266 068+026 059:0.32 -0.79+307 070026 062:032 -091+248 068+030 060+0.37 -0.93+3.39
2013 0.68+024 060£0.29 -095+279 0.65+027 057:0.33 -0.75+304 069+023 061029 -094+271 071+020 064+026 -1.85+304
2014 0.71+024 064+030 -124+279 068+024 060+0.30 -096+3.15 072024 0656+030 -1.30+269 074021 068+026 -149+:2.92
2015 071024 064029 -1.14+287 066+024 058+030 -036+314 0.73+0.23 0.66+029 -1.37£275 065:026 0.56+0.32 -0.92+3.16
2016 071024 064:029 -128+287 065+025 056+0.32 -065+3.38 0.73£023 066+029 -141+274 068023 060029 -1.45+294

Values are presented as mean +standard deviation.

MEAC CKME, Medical Education Assessment Consortium clinical knowledge mock examination; P, difficulty index (by classical test theory); CP, corrected
difficulty index (by classical test theory); P (IRT), difficulty index (by item response theory).
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Tahle 3. Difficulty index of MEAC CKME according to item types, 2011-2016

S=tF M203 15

Year Recall Interpretation Problem solving Application
P CP P (IRT) P CP P (IRT) P CP P (IRT) P CP P (IRT)
1st MEAC CKME
2011 063+025 054031 -034+278 066+023 058+028 -085+259 064+021 055026 -0.34+243 065+022 0564027 -058+251
(218) (218) (218) (111) (111) (111) (121) (121) (121) (232) (232) (232)
2012 060025 051031 -012+306 069021 062+026 -093+275 058+024 048+030 0.16+253 062+023 053+029 -022+276
(102 (102 (102 (113) 13) (113) (178) (178) (178) (298) (298) (298)
2013 0594024 049+030 023:265 060025 050+031 -014+296 057+024 046+030 007+262 058+024 048+030 -0.01+276
(84) (84) (84) (134) (134) (134) (179 (179) (179 (316) (316) (316)
2014 060+021 050026 -018+140 067+023 059+029 -049+197 060+024 050+031 -001+206 063+024 053+030 -0.19+2.04
(30) (30) (30) (139) (135) (139) (232) (232) (232) (367) (367) (367)
2015 060+023 051£028 -011+278 065+0.26 057+0.32 -068+272 062023 0524029 -024:271 063:024 054:030 -042+2.72
(63) (63) (63) (141) (141) (141) (196) (196) (196) (337) (337) (337)
2016 063+0.18 053+022 -045+253 061025 051031 005:28 062026 053032 -033:2% 062:026 052:032 -017+290
(43) (43) (43) (134) (134) (134) (183) (183) (183) (217) (317) (317)
2nd MEAC CKME
2012 068+027 060+034 -0.80+288 073+024 066030 -127+252 067+026 059+032 -063+257 069+026 062:032 -092+25/
(106) (106) (106) (12) 12) (12) (161) (161) (161) (294) (294) (294)
2013 068+024 060+031 -0.83+304 070+024 062+031 -126+28 068023 060029 -080+268 069:023 061029 -0.98+273
(82) (82) (82) (118) (118) (118) (194) (194) (194) (319) (315) (315)
2014 067+029 058036 -0.90+33% 073:023 067+029 -148+269 070023 063029 -1142275 071023 064:029 -1.28+273
(41) (41) (41) (150) (150) (150) (209 (209) (209 (359) (359) (359)
2015 059+027 049:034 004+320 072+023 065+029 -120+293 073+023 066+028 -1.31+273 072023 066+029 -127+281
(38) (38) (38) (147) (147) (147) (219) (215) (219) (362) (362) (362)
2016 070+022 063+027 -1.33+269 073+024 066030 -142+2%2 071<024 063+030 -1.18+288 0.72+024 064+030 -1.28+2.89
(37) (37) (37) (137) (137) (137) (184) (184) (184) (321) (321) (321)

Values are presented as mean +standard deviation (number of items).
MEAC CKME, Medical Education Assessment Consortium clinical knowledge mock examination; P, difficulty index (by classical test theory;
index (by classical test theory); P (IRT), difficulty index (by item response theory).

CP, corrected difficulty

Tahle 4. Difficulty index of MEAC CKME according to grading of item quality and A/R type, 2011-2016

Grading of item quality AR type
Year A B C Type A Type R
P (P P (IRT) P (P P (IRT) P (P P {IRT) P (P P (IRT) P (P P (IRT)
1st MEAC CKME
201 0.65£022 0.56:027 -049:251 0.62:025 052:032 -0.30:293 0.70:024 063+030 -0.88+2.21 0.85+0.23 056:0.28 -0.47:2683 061029 051:0.36 -043:280
(221) (22) (221) (17 (1 (il (61) (61) (61) (391) (391) (391) (69) (69) 69)
2012 061£024 052:030 -0.13:2.87 0.85£021 0.56£026 -051:256 062:0.17 052:0.21 -2.58+458 0.63:0.23 054:028 -0.31:283 062:029 040:036 0.58:2.77
(341) (341) (341) (57) (67) (67) [2) [2) [2) 348) (348) 348) (62) 62) 52)
2013 0574024 046+0.31 018+270 081:0.23 051£029 -0.11+271 0.64:028 055:035 -1.18+320 060:022 050028 -0.02:271 047:0.31 034:039 046:2.9
(241) [241) (241) (138) (138) (138) (17 (1 (1 (344) (344) (344) (56) (56) (56)
2014 0.63£024 0.53£030 -0.20:201 0.62:023 0.53£029 -007+1.86 060:0.30 051:038 -0.91£275 0063£0.23 054:029 -0.16:1.78 066027 045:0.34 -041£3.16
(278) (278) (278) (104) (104) (104) (13 (13 (13 349) (349) (349) (61) 61) 51)
215 0.64£024 0.55:031 -044:253 0.61£023 0.51£029 -0.10:2.89 0.70:0.28 0.62:035 -212+3.19 0.64+024 0.55:029 -0.43:278 066:026 045+0.33 -0.03:2.41
(221) (221) (221) (157) (157) (157) (16) (16) (16) 340) (340) (3401 (60) (60) (60)
2016 0614025 052:032 -0.13:2.82 0.83£023 0.54:029 -044:291 057:0.18 047:022 061:295 064:023 056:029 -0.39:284 051029 039:036 0.78:275
(224) [224) (224) (121) (121) (121) (15) (15) (15) (302) (302) (3021 (58] (58) 58)
Ind MEAC CKME
2012 0.70£0.25 0.62:031 -049:251 0.85£030 057:037 -043+309 067:028 059+035 -1.59+324 0.71:024 064:030 -1.02:258 054031 043:038 0.04:2.94
(337) 337) (221) 59) (69) (69) 4 4] 4 348) (348) (348) (62) (62) 52)
013 0.69£0.24 061:030 -0.90:2.80 0.89£023 062:028 -1.12+2.63 0592027 049+034 -0.53+369 0069:0.23 061:028 -0.99:276 066028 0567:0.35 -066+3.02
245) 245) 245) (132) (132) (132) (16) (16) (16) (341) (341) (341) (56) (56) (56)
2014 0716024 064:030 -126:284 0.72:022 085£028 -147+303 066:021 056:0.26 -0.04+299 0.71:024 064:029 -1.26:284 070024 063:031 -1.20:248
[2n [2n [2n (106) (106) (106) (20 (20 (20 (344) (344) (344) (56) (56) (56)
2015 0.75:023 0.89:028 -162:254 0.67:024 059:030 -064+315 0632025 054+031 -0.24+291 072:023 065:028 -1.20:293 066027 0567034 -0.80:25
(210) (2101 (210) (17 (1 (1 (18) (18) (18) 340) (340) (3401 (60) (60) (60)
2016 0.73:023 0.86:029 -144:286 0.89:024 062:030 -1.10:2.94 066:0.18 058+0.28 -0.85+2.12 0.72+:0.23 0.65:029 -1.31:289 068027 060034 -1.17:2.79
(211) (21 (21) (136) (136) (136) (11 (11 (11 302) (302) 302) (68) (58) 58)

Values are presented as meanstandard deviation [number of items).

MEAC CKME, Medical Education Assessment Consortium clinical knowledge mock examination; P, difficulty index (by classical test theoryl; CP, corrected difficulty index (by classical test theoryl; P (IRT, difficulty
index (by item response theary).

a‘S'\ng\e best answer. "Extended matehing.
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Tahle 5. Discrimination index of MEAC CKME according to course and item type, 20112016

ol Courses Item  types
Year General principles Fach system Health law Recall Interpretation Problem solving Application of knowledge
D D [IRT) D D (IRT) D D (IRT) 0 D [IRT) 0 D (IRT) D D (IRT) D D (IRT) D D (IRT)

Ist MEAC CKME

il 021012 0.56+028 0.19+013 051£029 0.22:0.12 058:0.27 0.20:0.08 046:0.1 0.22:013 059:028 021012 052:027 021011 0.53:027 0212012 0.563:0.27
(450) (450) (105) (105) (325) (325) (20] § 120 (218) 218) (1) (1) (121) (121) (232) (232)

W2 020011 050026 0.17£011 0454030 0.21:0.11 05624025 0.13:0.08 040:02 0.17:0.11 046:024 018011 047030 0.22:011 0.54:024 020:0.11 051£0.27
(400) (400) (80) (80) (300 (300) (20] 2120 (102 (102) (M3 (13) (178) (178) (28] (298]

W3 0.19:0.11 051028 0.19:009 051+026 0.20:0.12 051:0.29 0.15:0.09 041:02 0.20:0.10 052:028 0.18:011 0.46:0.26 0.21:012 0.54:029 0192012 0.50+0.28

(400) (400) (80) (80) (300 (300) 200 4120 (84) (84) (134) (134 (179) (179 (316 (316)
W4 020011 097056 0.18£011 0.85+059 0.21:0.11 1.02+0.55 0.19:0.08 0.78:04 021010 094:053 0.20:010 1.01:0.54 0.20:0.11 0.96:057 020:0.11 0.98:+0.56
(400) (400) (14 (14 (306) (3061 (200 4120 (30) 30] (135] (135] (232) (232) (367) (367)
W15 020011 051027 0.19£011 046+028 0.21:0.11 0562+0.26 0.18:0.10 053£02 0.19:0.10 047:026 0.21:011 054:0.28 021011 0.48:026 0212011 0.51£0.27
(400) (400) (80) (80) (300 (300) (20] 3(20) (63) (63 (141) (141) (196 (1961 (337) (337)
16 0.20:0.11 0.49:025 0.15:010 041+026 0.21:0.11 0561:0.24 0.18:0.10 039£02 0.20:011 0472028 020011 0.49:0.25 0.20:0.11 048024 020:0.11 049:0.24
(3601 (3601 (60) (60) (280) (2801 (20] 2 (20) (43) (43 (134) (134 (183) (183) (317) (317)
Ind MEAC CKME
W2 021009 057027 0.17:009 047:026 0.22:0.09 060+0.26 0.14:0.06 051:02 0.19:0.09 058:026 0.21:009 0.59:0.28 0.21:0.09 0.55:026 0212009 0.56+0.27
(400) (400) 182) 82) (298) (298) (20] 6 (20] (106) (106 (121) (121 (161) [161) (204) (204)
W3 0.19:0.10 049024 0.19:011 050£026 0.19:0.10 049+0.24 0.17:0.08 037:0.1 0.18:0.11 050£029 0.19:010 0.49:0.26 0.20:009 0.48:021 0192009 048+0.23
(400) (400) (801 (80) (300 20] (20] 5 (20) (82) (82) (18] (18] (194) [194) (315) (315]

W14 0.19:0.10 050026 0.17£010 044026 0.20:0.10 0563:0.26 0.18:0.09 040+0.1 0.7:0.09 053£031 0.19:010 0.50:0.24 0.20:0.10 0.50£027 0.19+0.10 0.50+0.25
(400) (400) (80) (801 (302) (302) 18] 8 (18] (41) (41) (150) (1501 (209) 2091 (369) (369)

15 0.19:0.10 048023 0.16:009 050+026 0.19:0.10 048+0.22 0.16:0.07 040£02 0.17:0.10 046:026 0.19:010 0.48:0.22 0.19:0.10 0.48:023 0.19:0.10 048:0.22

(400) (400) (80) (80) (300 (3001 (200 010 (38) (38 (147) (147) (215] (215] (362) (362)
016 0.19:0.10 046:024 0.17+0.10 0.44:0.26 0.19+0.10 0.48+0.23 0.15:0.06 0.32+0.1 0.18+007 037:0.14 018010 046:024 0.19:0.11 0.48+0.25 019010 0.48:0.24
3600 3600 (60} (60} (280 (2801 (200 5020 (37) [37) (137) [137) (184) (1841 (321) (321)

Values are presented as mean+standard deviation (number of items).
MEAC CKME, Medical Education Assessment Consortium clinical knowledge mock examination; D, discrimination index (by classical test theoryl; D (IRT), discrimination index (by item response theoryl; application,
interpretation +problem solving.

Tahle 6. Discrimination index of MEAC CKME according to grading of item quality, 2011-2016

Year A B &
D D (IRT) D D (IRT) D D (IRT)
1st MEAC CKME
2011 0.22+0.12 (227) 0.53+0.26 (227) 0.20£0.12 (171) 0.56+0.29 (171) 0.27+0.11 (51) 0.68+0.23 (51)
2012 0.19+0.11 (341) 0.51+0.27 (341) 0.20+0.10 (57 0.45+0.22 (57) 0.16+0.16 (2) 0.31+0.35 (2)
2013 0.20+0.12 (241) 0.54+0.30 (241) 0.19+0.10 (138) 0.46+0.24 (138) 0.21+0.12 (17) 0.52+0.25 (17)
2014 0.21+0.11 (278) 1.03+£0.57 (278) 0.18+0.09 (104) 0.86+0.49 (104) 0.11+0.08 (13) 0.72+0.51 (13)
2015 0.22+0.11 (227) 0.54+0.26 (227) 0.19+0.11 (157) 0.46+0.26 (157) 0.13+0.10 (16) 0.49+0.40 (16)
2016 0.21+0.11 (224) 0.51+0.25 (224) 0.19+0.10 (121) 0.45+0.24 (121) 0.19+0.10 (15) 0.36+0.21 (15)
2nd MEAC CKME
2012 0.21+0.09 (337) 0.57+0.27 (337) 0.20+0.11 (59) 0.58+0.24 (59) 0.18+0.05 (4) 0.35+0.20 (4)
2013 0.19+0.10 (245) 0.49+0.23 (245) 0.20+0.10 (132) 0.51+0.27 (132) 0.15+0.08 (16) 0.39+0.22 (16)
2014 0.20+0.10 (271) 0.52+0.25 (271) 0.17+0.10 (106) 0.46+0.27 (106) 0.19+0.11 (20) 0.50+0.30 (20)
2015 0.20+0.09 (210) 0.49+0.21 (210) 0.17«0.11 (171) 0.47+0.25 (171) 0.17+0.08 (18) 0.46+0.23 (18)
2016 0.19+0.10 (211) 0.48+0.24 (211) 0.18+0.10 (136) 0.45+0.24 (136) 0.20+0.08 (11) 0.37+0.14 (11)

Values are presented as mean +standard deviation (number of items).

MEAC CKME, Medical Education Assessment Consortium clinical knowledge mock examination; D, discrimination index (by classical test theory); D (IRT), discrimination
index (by item response theory); application, interpretation+problem solving.
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Table 7. Discrimination index of MEAC CKME according to grading of A/R types, 2011-2016

1st MEAC CKME

2nd MEAC CKME

Year Type A” Type R” Type A” Type R”
D D (IRT) D D (IRT) D D (IRT) D D (IRT)

2011 0.21+£0.12 0.55+0.28 0.25+0.12 0.60+0.25

2012 0.19+0.1 0.48+0.26 0.21+0.11 0.59+0.28 0.21+0.09 0.57£0.27 0.20+0.11 0.58+0.27
2013 0.19+0.1 0.50+0.28 0.21+0.10 0.57+0.29 0.19+0.09 0.48+0.24 0.20+0.11 0.52+0.23
2014 0.20+0.11 0.95+0.52 0.22+0.11 1.12+0.77 0.19+0.10 0.51+0.27 0.20+0.09 0.47+0.20
2015 0.20+£0.11 0.50+0.27 0.23+£0.12 0.51+£0.27 0.18+0.10 0.47+0.23 0.23+0.09 0.563+0.20
2016 0.20+0.11 0.47+0.25 0.22+0.12 0.58+0.24 0.18+0.10 0.46+0.25 0.21+0.09 0.47+0.19

Values are presented as mean+standard deviation.
MEAC CKME, Medical Education Assessment Consortium clinical knowledge mock examination; D, discrimination index (by classical test theary); D (IRT), discrimination
index (by item response theory); application, interpretation+problem solving.
a’Single best answer. "'Extended matching.

Tahle 8. Reliability (Cronbach a) of MEAC CKME, 2011-2016, compared to a local consortium exam and Korean Medical Licensing Examination

Year (total no. of items)

1st MEAC CKME

2nd MEAC CKME

P local consorti

um exam  Korean Medical Licensing Examination

2011 (450) 0.948 - - Null (76th)
2012 (400) 0.937 0.940 0.937 Null {77th)
2013 (400) 0.937 0.935 0.927 0.940 (78th)
2014 (400) 0.971 0.935 0.935 0.940 (79th)
2015 (400) 0.943 0.930 0.932 0.942 (80th)
2016 (360) 0.933 0.922 0.926 Null (81th)
MEAC CKME, Medical Education Assessment Consortium clinical knowledge mock examination.
Tahle 9. Subgroup rates of difficulty index and discrimination index of MEAC CKME, 2011-2016
Pa) Dal
Year 006 0608 0.8-1.0 <03 >03
st MEAC CKME
2011 169 (37.6) 146 (32.4) 135 (30.0) 326 (72.4) 124 (27.6)
2012 175 (43.8) 102 (25.4) 123 (30.8) 325 (81.3) 75 (19.2)
2013 195 (48.8) 118 (29.5) 87 (21.7) 325 (81.3) 75 (19.2)
2014 164 (41.3) 118 (28.7) 115 (29.0) 317 (79.8) 80 (20.2)
2015 155 (38.8) 126 (31.5) 119 129.7) 306 (76.5) 94 (23.5)
2016 150 (41.6) 106 (26.5) 104 (28.9) 285 (79.2) 75 (20.8)

26 http://www.kmer.or.kr

(Continued to the next page)

Korean Medical Education Review 2018; 20(1): 20-31



olstu =Lt M20E 1=

Tahle 9. Continued

Pa) Da]
Year 0-06 0608 0610 <03 =03

2nd MEAC CKME

2012 130 (32.5) 82 (20.5) 188 (47.0) 345 (86.2) 55 (13.8)

2013 129 (32.5) 106 (26.7) 162 (40.8) 342 (86.1) 55 (13.9)

2014 112 (28.0) 100 (25.0) 188 (47.0) 339 (84.7) 61 (15.3)

2015 109 (27.3) 108 (27.0) 183 (45.7) 344 (86.0) 56 (14.0)

2016 92 (25.7) 97 (27.1) 169 (47.2) 306 (85.5) 52 (14.5)
Korean Medical Licensing Examination

80th (400) 101 (25.2) 96 (24.0) 203 (50.8) 319 (79.8) 81 (20.2)

Values are presented as number of items (%).
MEAC CKME, Medical Education Assessment Consortium clinical knowledge mock examination; P, difficulty index (by classical test theory); D, discrimination index
(by classical test theory).
“Reasonable item: P (0.25-0.75) and D (>0.25).

Tahle 10. Subgroup rates of difficulty index and discrimination index of MEAC CKME according to item types, 2011-2016

Recal Interpretation Problem solving Application
Year P D P D P D P D
0-06 0608 0810 <03 =03 006 0608 0810 <03 =03 006 0608 0810 <03 =03 006 0608 0810 <03 =03
Ist MEAC CKME
011 84218 64218 7018 149218 69218 3BT 4w 3o s 26NN 4Tnar An2r o 32T 9220 2921 622 82232 64232 177N 96232
(365 (2941 (21 @83 (17 (342 (369 (89  086) (234 (86 (339 (273 (600 (400 (67 (33 (280 (763 (23])
2012 50102 20102 32102 8902 13102 33 IYMI 4713 G4 19M3 81T8 4978 A2M78 1351178 43178 1251298 821298 91298 236298  62/298
(4901 (961 (314 673 (21 (820 (2920 (416 (832 (168  (489) (2761 (238 (58 (420 @20) (278 (3051 (792 (208
013 36064 344 14le4 7084 T4/84  BTN34 AON34 36N34 IIN34 21134 Q979 A2N79 36179 130179 AOMT9 154/316  BA/IG 73316 2950316  61/316
(428 @05 (67 (8331 (67 4261 (313 (6N (843 (67 (831 (A (212 (07 223 (03] (268 @0 607 (193]
2014 1930 930 880 2600 50 4135 43135 47135 108135 27135 1061232 66/232 60232 1841232 48232 1510367 109367 1071367 2921367  7h/367
(433 000 (2670 (633 (67 (313 (319 (48 6000 (2000 @670 (2841 (268 (83 200 @ (287 B2 (798 (204
2015 2063 23063 13063 G463 963 4641 64T 4941 01141 A0fAT B2M96 57196 HIN96 1H1M96 45196 128/337 103337 106/337  252/337 85/337
(4290 (365 (2061 (8570 (143 (3261 (3280 (48 (7160 (284 @18 (80 (281 (700 2300 (800 (308 (314 (AY (52
2018 1743 1843 843 3443 93 59134 37134 3134 104134 30134 74183 517183 58183 147/183 36183 133317 84317 9G/81T 261317 661317
(3951 @19 (86 (8.0 (209 @40 (278 84 (76 (224 @04 (279 BL7 @03 (87 @20 2nn (03 (792 (208
2nd MEAC CKME
012 38106 16106 50106 94106 12106 36M27 26127 GSM21 110121 1IN2T B3GT  3INGT  TIM6T 135161 2661 92294 647294 1381294  261/24 431294
(368 (1700 @720 (87 (113 (283 (208 (12 (8660 (1340 (329 (2300 (441 (839 (6N (313 (208 469 (854 (146)
2013 2062 18062 36/82 73062 982 34me 28118 SG/116 9818 201118 BGM94  5BM%4 07194 169194 25194 100315 8BTS 127/315  269/315  46/315
(3531 Q201 W21 (880 MO (88 (2370 @750 (831 (168 (3400 (2990 6N @1 028 (18 (279 403 (864 (146)
2014 1041 81 18 3k 3 32150 41150 7780 129150 21150 66/209  51/209 93200 1721200 37209  97/369  92/369 170/353  301/369  68/359
(3681 (195 @38 @21 73 23 213 Gr4 660 140 G0 (44 (445 623 (070 @0 (288 WA (6838 (162
2015 1638 1338 10138 3438 438 40M47 3347 TANAT 24147 2347 BARMS 62215 99215 186215 29215 Q4362  95/362 173/362 310362 621362
(395 (342 (2631 (835 (05 2720 (225 (03] (44 (168 (50 (2881 (461 (86H (136 (2600 (262 (478 (8561 (144)
2016 1087 1287 1537 331 23 MM 3T MY 120M37 17137 48164 53184 B384 161/184 33184 62321 BES21 154321 27/ OIS
(270 (3241 (4061 (948 (64 (48 (234 (18 (8760 11240 (60 (288 (461 (21 (1790 (65 (265 480) (844 (156)

Values are presented as number of each items/total items (%).

MEAC CKME, Medical Education Assessment Consortium clinical knowledge mock examination; P, difficulty index (by classical test theory); D, discrimination index (by
classical test theory); application, interpretation+problem solving.
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Tahle 11. Subgroup rates of difficulty index and discrimination index of MEAC CKME according to grading of item quality, 2011-2016
A B )

Year P D P P D
0-06 0608 0810 <03 203 0-06 0608 0810 <03 =03 006 0608 0810 <03 =03

(=}

Ist MEAC CKME
M 86221 780221 641221 1670221 60227 89171 e sonm o 132nT o 39N 15/51 16/51 20/51 201 24/51
(37.4) (344 (282) (73.6) (26.4) (40.4) (304 (292) (77.2) (22.8) 29.4) (31.4) 39.2) (62.9) (471
2012 152/341  63/341 106341 275341 66341 21571 18/57 17157 48/57 957 112 112 012 10) 22 012
(44.6) (243 (310 (80.6) (19.4) (36.6) (318 (298 (84.2) (15.8) (60.0) (60.0) (100) (0
2013 124241 72241 45241 1830241 68241 621138 42138 34/138 1251138 13/138 b7 i 817 (/AT
(61.4) (299 (187) (75.9) (24.1) (44.9) (3040 (247) 90.6 (9.4 (35.3) (17.6) 47.1) [716.5)  (23.5)
2014 113278~ 80/278 85278 211278 67278 441104 361104 25104 91104 131104 613 213 13 1913 013
(40.6) (288 (306 (75.9) (24.1) (42.3) (337 (240 (87.5) (12.5) (46.1) (15.4) (38.5) (100) 0
2015 83221 75221 690221 1650221 82227 661167 461167 43157 1261157 31157 416 b/16 116 15/16 116
(36.6) (3300 (304 (712.1) (27.3) (43.3) (283 (214 (80.3) (19.7) (25.0) (31.3) [43.7) 9.7 16.3)
2016 95224 58224 TN224 167224 571224 on21 N i a2t 16n21 9116 415 215 1316 215
(42.4) (259 (317) (74.6) (25.4) (38.0) (3640 (256 (86.8 (13.2) (60.0) (26.7) 13.3) (86.71 (133
2nd MEAC CKME
2012 1071337 717337 169/337 2921331 45/337 21/69 11/69 27159 49/59 10/59 24 014 10) 204 44 0/4
(31.7) 2uy W (66.6) 13.4) (35.6) (186 (458 (83.1) (16.9) (60.0 (60.0 (100) 0)
2013 82245 59245 1041245 212245 33/24b 3132 40132 541132 10M32 22132 116 6/16 316 16116 0/16
(33.5) (247 (424) (86.5) (13.5) (28.8) (30.3 (409 (83.3) (16.7) [43.7) (37.5) (18.8) (100) 0
2014 3 es2n o s 2 80N 200106 29/106  48/106 971106 9/106 9120 3120 8/20 1820 2120
(26.9) (251 (48.0) (81.5) (18.5) (27.4) (274 (42) 91.5) (8.5 (45.0) (15.0) (40.0) (90.00 (10,00
2015 4310 57210 110210 176210 341210 T 4 genTt eIt 20NN 8 b18 618 1618 218
(20.5) (210 (624 (63.8) 16.2) (34.5) (269 (386l (88.3) (11.7) (38.9 (21.8) (33.3) (889 (1.1
2016 48211 85211 108210 173211 38121 40136 38136 5136 123136 13136 4m 4m Im 10M1 1m
22.7) (26.1) (512 (82.0) (18.0) (29.4) (2190 (27) (90.4) 9.6 (36.4) (36.4) 21.2) 90.9  18.1)

Values are presented as number of each items/total items (%).
MEAC CKME, Medical Education Assessment Consortium clinical knowledge mock examination; P, difficulty index (by classical test theory); D, discrimination index
(by classical test theory).

Tahle 12. Subgroup rates of difficulty index and discrimination index of MEAC CKME according to A/R types, 2011-2016

Type A7 Type R”
Year P D P D
0-0.6 06-0.8 0.8-1.0 <03 =03 0-0.6 0.6-0.8 0.8-1.0 <03 >0.3

1st MEAC CKME

2011 143/391 (36.6) 131/391 (33.5) 117/391 (29.9) 296/391 (75.7) 95/391 (24.3)  26/59 (44.1) 15/59 (26.4) 18/59 (30.5)  30/59 (50.8) 29/59 (49.2)

2012 146/348 (42.0) 92/348 (26.4) 110/348 (31.6) 285/348 (81.9) 63/348 (18.1)  29/52 (65.8) 10/52 (19.2) 13/52 (25.0)  40/52 (76.9) 12/52 (23.1)

2013 160/344 (46.5) 109/344 (31.7) 75/344 (21.8)  285/344 (82.8) 59344 (17.2)  35/56 (62.5)  9/56 (16.1)  12/56 (21.4)  40/56 (71.4) 16/56 (28.6)

2014 141/348 (40.5) 105/348 (30.2) 102/348 (29.3) 280/348 (80.5) 6/348 (19.5)  23/49 (47.0) 13/49 (26.5) 13/49 (26.5)  37/49 (75.5) 12/49 (24.5)

2015 128/340 (37.6) 104/340 (30.6) 108/340 (31.8) 263/340 (77.4) 77/340 (22.6) ~ 27/60 (45.00 22/60 (36.7) 11/60 (18.3)  43/60 (71.7) 17/60 (28.3)

2016 112/302 (37.1) 100/302 (33.1) 90/302 (29.8)  244/302 (80.8) 58/302 (19.2) ~ 38/58 (65.5)  6/58 (10.3)  14/58 (24.2)  41/58 (70.7) 17/58 (29.3)
2nd MEAC CKME

2012 103/348 (29.6) 71/348 (20.4) 174/348 (50.0) 301/348 (86.5) 47/348 (13.5)  27/52 (51.9) 11/52 (21.2) 14/52 (26.9)  44/52 (84.6) 8/52 (15.4)

2013 109/341 (32.0) 92/341 (27.0) 140/341 (41.00 296/341 (86.8) 45/341 (13.2)  20/56 (35.7) 14/56 (26.0) 22/56 (39.3)  46/56 (82.1) 10/56 (17.9)

2014 98/344 (28.5)  84/344 (24.4) 162/344 (47.1) 289/344 (84.0) 55/344 (16.0)  14/56 (25.0) 16/56 (28.6) 26/56 (46.4)  50/56 (89.3) 6/56 (10.7)

2015 88/340 (25.9)  94/340 (27.6) 158/340 (46.5) 301/340 (88.5) 39/340 (11.5)  21/60 (35.0) 14/60 (23.3) 25/60 (41.7)  43/60 (71.7) 17/60 (28.3)

2016 73/301 (24.3)  88/301 (29.2) 140/301 (46.5) 263/301 (87.4) 38/301 (12.6)  19/57 (33.3)  9/57 (15.8)  29/57 (50.9)  43/57 (75.4) 14/57 (24.6)

Values are presented as number of each items/total items (%].

MEAC CKME, Medical Education Assessment Consortium clinical knowledge mock examination; P, difficulty index (by classical test theory); D, discrimination index
(by classical test theory).

“Single best answer. "Extended matching.
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