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Analysis of the difficulty and discrimination of paper-based tests and computer-
based tests according to item response theory: focusing on the National Dental
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coeprea September Methods: A mock test was conducted from September 15 to 23, 2020, and the final 179 (1

out of 180 absentees)people were the subjects of this study. Both frequency analysis and
factor analysis were performed. The collected data were analyzed using IBM SPSS Statis-
tics ver. 18.0 (IBM) and jMetrik programs. The significance level was set to 0.05.

Results: The difficulty of the mock test was more easily responded to in CBT. It was also
predicted that the CBT could better measure the ability of test takers than the PBT could.

Corresponding Author Conclusion: The difficulty, discrimination, and reliability of the questions were not affected
Kyung-Sook Hwang by the examination method through the mock test. The feasibility of a future change to the
Department of Dental Technology, Shinhan CBT was confirmed by the National Dental Technician Examination.
University, 95 Hoam-ro, Uijeongbu 11644,
Korea Key Words: Computer based test, Difficulty, Discrimination, Item response theory, Paper
E-mail: hks3435@hanmail.net

) based test
https://orcid.org/0000-0001-8793-9640
INTRODUCTION A7) 3A AFEHL 43 AdEg Elxl%«l %X o=

@
_{ﬁ
r[o o
<
Lo

27 B oi7kaL R3], k] Ao] %06}2‘1’\

214719 348 ALk ARAAAN A AZAF  715H Q00 vlBo] AuH HRo] g r&@% 7}xm1 =9
2 90713 9}, B3] Holos tAY WAA] AQROR= A T, o] UHAZIIA A4A AR At ool TS 4 Ui
g 0|83 27, AN o1 §F A3, Welols AZASE  HYH /A A o] FAlo) APl AL 1FAY A%

22 A3 5 U U9 YRS AT UMD A QARE A AN 2012 i)
[1]. olejt Wislo} o] L& HofolA] Apoluizhr 4143 24379 9 4Rl AL 2 S B0
2olA|1 9o, ofgtAHolut Afojuriate] Bk ofn] 22} e slaels] Helg Rejsh A1 HIEE oF
8 B} BT 7, 98 BAAANE, A1 A A A AR AN ek, 2 ASlEe AR A% A
AR T Afo] EUET GrHRl B ) ek Sl v W8] E AL Rojsi] i) Alask Agold 7t

0,
L &

P

l

IHE ADE 083 A4S AWAL Yo FE W Tl A3 IMNRL A A5G EARESEL AT 9
ApolH] 7bo]7h it g Ao A2t £AE Bohstolof BTt @A) A9 ARelA A8t g A

Copyright © Korean Academy of Dental Technology

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses,/by-nc/4.0) which
BY NC Py . 5

permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.


http://crossmark.crossref.org/dialog/?doi=10.14347/jtd.2022.44.3.104&domain=pdf&date_stamp=2022-09-30

Kyung-Sook Hwang: Focusing on the National Dental Technician Examination

B AIFEZE ol2et EAE st A5 F¥stet] 2
3% FAAAZ 7|dstAL o]dfistal YE=AE FE Bl6tL
olo], s 259 AAY B 4GS Btk Aol H7]
A= o W2 kgjo] H a3t AAorH5].
BAFAZY smart device based test Z7FA A Ao of
2k B4 AollA Yoou G161 HFEAE AFNA HElA,
et ubg o] ekt s, AIFAIZE ol Al AH] H3 7HsA,
ARAET HHE WE QAR AR gl @49 ZANE S
g 13 5, A APY A’ S5 7ol disl 38A A
FATE Bk
u|=+9] National Board of Medical Examiners: 200734
] AFE SEAIE A AASS B3 dEuito] £
= o]&357] ARSI, ol E 19 SFTERAL Aol
201495 ¢ Hejut)o] AIFEYS 7Hdsto] 339 HoAHS
Algstal 201795 S7IAES ARtEY]7] 7]8E A|A”IO R
Aghsto] ARt & 202097« B HAEAFY] 7
o A-G=UcH7,8]. 0|2} 22 HNHAQl 4] Q] A2t A9 &
o g0} A7 FAL 7 FOIM e Bk AEF 08 Friet
& JE B APA It "9asieiy AlrEh 2159t A7)
JAHAZIAIE ARl gt A= L oUH9, 101 A A F
4 wrgsto] ZAIS A Higt 58 H7HE 5 s 23
g G7|AE Al A bigt A HH]s
4 et devto] 3] 89 A

ln

_O'L
0,
I
>
o

e
DY
>

o ofo
IR e )

o,
Q,
rel;
oL
=2,
>
nE%i
ol
rir
Ho
&
roln
Y
N
N
HN
=,
oo
)

olr

1% o

o
o o

)
o,
=
ﬁ:‘
N,
ofy
?L
o
X,
]
ol
FIF
4
el
oX
et
o
M
Y
)
S5 ol o 4m

o
4
O,
1
Jh
Ol
o,
=
Y
e
Lo
9,
)
re
r
oy
S
>
ﬁl‘

L TN
N
o
>

R
il
)
i)
>

el

oy T
-
vk
2
oo
>
el
o o
]
= ¥
1“-?.‘1 N
L oo

MATERIALS AND METHODS
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Table 1. General characteristics

Characteristics Variables N (%)
Gender Man 98 (54.7)
Woman 81 (45.3)
Grade Grade 3 119 (66.5)
Grade 4 60(33.5)
Total 179 (100.0)
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3. 844

B dJF9 Rt7E IBM SPSS Statistics ver. 18.0 (IBM, Ar-
monk, NY, USA)Z} jMetrik Z2134& AMg5to] EAJ5I9It.
A ohAIALe] duba] A2 SPSS 202 ¥k BAEH
1, A AR} HFEAG AR Y doleet HEE Fih2 gof
H7] 95)l 71e8A 2401t EFEAS A9l jMetrik T2
BZ AN PRS0l 20l 7125t A AlfH HE
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RESULTS
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A7 QHA EAL Table 13} 2}, 4Ee dAo]

Table 2. Average level of difficulty and discrimination of PBT and

CBT (N=179)
Exam type Difficulty Discrimination  Cronbach’a
PBT 2.67+3.94 1.16+0.56 0.873
CBT -0.02+4.85 0.73+0.36 0.927

Values are presented as meantstandard deviation.
PBT: paper-based test, CBT: computer-based test.
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Table 3. Difficulty and discrimination of paper-based test

No. A B No. A B No. A B No. A B
1 1.82 -0.86 48 1.14 0.88 95 0.83 1.20 142 0.19 16.15
2 1.64 0.91 49 1.66 0.44 96 0.52 5.30 143 2.14 -0.80
3 1.18 0.31 50 1.16 0.85 97 0.43 3.41 144 1.26 0.43
4 1.67 1.37 51 0.98 0.54 98 1.28 0.43 145 1.52 0.87
5 1.44 0.47 52 1.28 1.21 99 1.60 0.86 146 1.83 -0.28
6 1.39 -0.05 53 0.50 5.54 100 0.28 14.75 147 1.35 0.17
7 1.38 0.26 54 0.51 3.37 101 0.45 8.71 148 1.50 0.49
8 0.27 10.03 55 0.52 5.66 102 0.79 3.69 149 1.96 0.13
9 1.85 0.00 56 1.58 0.55 103 1.17 0.75 150 0.29 10.37
10 0.94 1.34 57 1.36 1.20 104 1.00 2.97 151 1.25 0.08
" 0.45 10.25 58 0.90 0.49 105 0.32 7.50 152 1.14 1.29
12 1.22 0.59 59 1.24 0.54 106 1.84 0.09 153 0.44 7.57
13 2.04 -0.72 60 1.82 0.93 107 0.43 8.46 154 1.72 0.42
14 1.41 -0.02 61 0.61 5.31 108 1.50 0.42 155 0.51 5.40
15 0.66 2.29 62 2.08 -0.13 109 0.7 3.94 156 0.32 7.54
16 2.10 -0.53 63 1.69 0.79 110 0.32 8.15 157 1.10 0.12
17 1.30 0.74 A 0.26 11.38 m 1.35 5.94 158 1.42 0.05
18 1.44 0.08 65 1.42 1.10 112 0.25 11.49 159 1.49 0.95
19 2.02 0.72 66 1.53 0.59 113 0.28 11.76 160 0.93 0.34
20 1.63 -0.40 67 0.97 2.61 14 0.40 5.65 161 1.60 0.21
21 1.61 -0.23 68 1.30 0.39 115 1.87 0.17 162 1.43 -0.27
22 1.47 0.23 69 1.35 5.94 116 0.95 5.86 163 2.00 0.40
23 1.80 -0.18 70 0.32 14.19 117 1.69 0.22 164 1.80 0.53
24 0.59 1.56 7 0.39 8.79 118 0.57 5.87 165 1.72 -0.05
25 0.34 8.15 72 1.76 0.30 19 1.57 0.67 166 1.61 0.98
26 0.71 2.32 73 1.34 1.08 120 1.06 0.35 167 1.14 0.55
27 1.99 0.48 A 1.55 0.81 121 0.92 -0.14 168 1.28 -0.11
28 1.55 -0.14 75 0.90 0.49 122 0.85 1.28 169 1.07 0.51
29 2.29 -0.83 76 1.31 0.65 123 1.78 -0.40 170 0.81 5.88
30 1.89 -0.05 77 2.43 -0.52 124 1.56 0.14 17 2.23 -0.26
31 1.84 -0.67 78 1.86 -0.32 125 2.09 -0.63 172 1.36 0.82
32 2.05 -0.31 79 1.54 1.06 126 0.48 2.64 173 1.08 1.23
33 0.81 2.65 80 1.23 0.45 127 0.44 3.08 174 0.59 1.46
34 0.81 0.08 81 1.37 0.52 128 0.85 5.68 175 0.91 0.79
35 2.28 -0.79 82 1.35 0.65 129 0.32 14.11 176 0.94 2.36
36 0.55 6.76 83 1.81 0.63 130 0.44 10.50 177 0.71 2.34
37 0.63 5.91 84 1.15 0.40 131 0.63 5.90 178 1.28 0.82
38 1.63 0.38 85 0.63 1.90 132 0.54 0.93 179 0.54 5.02
39 1.41 0.62 86 1.10 0.63 133 0.40 13.17 180 0.73 2.94
40 1.19 1.01 87 1.60 0.30 134 0.98 0.85 181 2.20 0.15
41 1.19 0.96 88 1.73 -0.75 135 0.37 11.17 182 1.46 0.53
42 1.41 -0.56 89 1.7 -0.56 136 0.35 13.14 183 1.50 0.94
43 0.96 3.16 90 0.54 3.21 137 0.48 8.84 184 0.48 5.12
44 1.76 -0.04 91 1.36 0.43 138 0.74 5.84 185 1.34 0.71
45 1.70 -0.05 92 0.27 13.91 139 0.36 4.62
46 1.14 1.23 93 0.27 12.67 140 0.23 14.64
47 1.1 0.81 94 1.56 -0.30 141 0.42 5.55

A: discrimination, B: difficulty.
Maximum: discrimination 2.43 (question 77), difficulty 16.15 (question 142).
Minimum: discrimination 0.19 (question 142}, difficulty -0.86 (question 1).
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Table 4. Difficulty and discrimination of computer-based test

No. A B No. A B No. A B No. A B
1 1.30 -2.21 48 0.87 0.75 95 0.45 2.18 142 0.98 -3.60
2 0.95 0.69 49 0.88 -0.39 96 0.34 5.86 143 1.23 -2.13
3 0.56 -0.59 50 1.1 0.27 97 0.62 -0.42 144 0.53 -0.90
4 1.16 0.92 51 0.66 -0.11 98 1.09 0.07 145 0.99 0.53
5 0.89 -0.01 52 0.58 1.30 99 0.06 34.50 146 0.53 -2.00
6 0.85 -1.27 53 0.82 0.36 100 0.60 -5.30 147 1.07 -0.35
7 0.93 -0.55 54 0.68 0.33 101 0.63 0.39 148 0.78 -0.46
8 0.63 -0.50 55 0.55 0.80 102 0.58 3.53 149 0.75 -1.25
9 1.85 -1.53 56 1.23 -0.01 103 0.07 11.44 150 0.07 31.04
10 0.38 5.9 57 0.83 0.95 104 0.39 5.93 151 1.06 -1.86
" 0.39 2.15 58 0.38 -0.71 105 0.96 -0.24 152 0.52 -0.35
12 0.41 0.71 59 0.27 3.73 106 0.95 -1.93 153 0.65 0.53
13 1.12 -2.41 60 0.79 1.28 107 1.24 -2.12 154 0.56 0.61
14 0.74 -1.03 61 0.37 -1.84 108 1.04 -0.92 155 0.92 1.28
15 0.25 5.13 62 1.65 -0.83 109 0.60 -1.95 156 0.66 -0.59
16 1.14 -1.40 63 0.69 0.43 110 1.47 -0.93 157 0.69 -0.79
17 1.13 0.19 64 0.12 8.80 111 1.09 -0.25 158 0.87 -1.18
18 0.23 -2.66 65 0.77 0.39 112 0.78 -1.10 159 1.14 0.76
19 1.24 0.26 66 1.31 0.05 113 1.12 -1.63 160 0.42 -0.70
20 1.21 -1.22 67 0.45 -0.29 114 0.08 29.82 161 0.40 -1.34
21 0.79 -1.43 68 1.04 0.00 115 1.14 -0.41 162 0.82 -1.83
22 0.53 -1.66 69 0.17 -13.35 116 0.43 -1.29 163 1.58 0.01
23 0.91 -1.64 70 0.34 -2.07 117 0.58 -1.27 164 0.83 -0.01
24 0.56 0.65 71 0.39 -0.56 118 0.79 -2.29 165 0.93 -1.09
25 0.41 -5.63 72 1.50 -0.70 19 1.11 0.17 166 1.06 0.74
26 0.21 4.37 73 0.97 -0.65 120 0.36 -1.40 167 0.19 -1.24
27 0.68 -0.25 74 0.78 0.68 121 0.23 -4.45 168 0.19 -5.56
28 0.83 -1.29 75 0.69 0.25 122 0.64 2.16 169 0.80 -0.13
29 1.13 -2.86 76 0.51 0.34 123 0.7 -2.38 170 0.62 -4.16
30 0.91 -1.69 77 1.63 -1.86 124 0.79 -0.71 17 1.31 -1.43
31 0.37 -5.84 78 0.71 -2.13 125 0.83 -3.97 172 0.60 -0.07
32 0.78 -2.06 79 0.51 2.0 126 1.08 -1.93 173 1.39 0.51
33 0.84 2.21 80 0.79 -0.13 127 0.37 -2.75 174 0.51 1.10
34 0.10 -4.87 81 0.90 -0.21 128 0.26 2.35 175 0.92 -1.76
35 0.74 -4.81 82 0.90 -0.07 129 1.1 -0.88 176 0.79 1.48
36 0.55 -0.73 83 1.22 0.15 130 0.88 -0.07 177 0.84 0.87
37 0.27 -5.88 84 0.21 -2.87 131 1.17 -0.24 178 0.70 0.14
38 0.57 -0.54 85 0.21 4.90 132 0.51 -5.36 179 0.42 1.52
39 0.47 0.47 86 0.39 -0.27 133 0.30 2.66 180 0.18 0.32
40 0.49 1.51 87 1.19 -0.43 134 -0.19 0.89 181 1.03 -1.14
41 0.93 0.43 88 0.54 -3.90 135 0.68 -3.36 182 0.65 -0.63
42 0.49 -3.55 89 0.34 -8.11 136 1.34 -2.17 183 0.59 1.10
43 0.90 0.10 90 0.22 5.73 137 1.03 -2.09 184 0.41 -2.88
44 1.07 -1.29 91 0.80 0.18 138 1.06 -2.50 185 0.54 0.36
45 0.74 -1.08 92 0.46 0.90 139 0.74 -0.68
46 1.24 0.48 93 0.31 -0.85 140 1.19 -2.49
47 0.49 0.35 94 0.57 -4.63 141 0.62 -0.82

A: discrimination, B: difficulty.
Maximum: discrimination 1.85 (question 9), difficulty 34.50 (question 99).
Minimum: discrimination -0.19 (question 134), difficulty -13.35 (question 69).
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Table 5. Verification of test equivalence between PBT and CBT (N=179)
PBT CBT r (p) t (p) F (p)
73.19£9.94 105.20+12.25 0.782 (<0.001) -31.28 (<0.001) 19.377 (<0.001)

Values are presented as meanststandard deviation.
PBT: paper-based test, CBT: computer-based test.
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