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Item Analysis using Classical Test Theory and Item Response Theory, Validity and Reliability of
the Korean version of a Pressure Ulcer Prevention Knowledge

Kang, Myung Ja' - Kim, Myoung Soo®
'Department of National Cancer Screening, Pusan National University Hospital, Busan; 2Department of Nursing, Pukyong National University, Busan, Korea

Purpose: The purposes of this study were to perform items analysis using the classical test theory (CTT) and the item response theory
(IRT), and to establish the validity and reliability of the Korean version of pressure ulcer prevention knowledge. Methods: The 26-item
pressure ulcer prevention knowledge instrument was translated into Korean, and the item analysis of the 22 items having an adequate
content validity index (CVI), was conducted. A total of 240 registered nurses in 2 university hospitals completed the questionnaire. Each
item was analyzed applying CTT and IRT according to 2-parameter logistic model. Response alternatives quality, item difficulty and item
discrimination were evaluated. For testing validity and reliability, Pearson correlation coefficient and Kuder Richardson-20 (KR-20) were
used. Results: Scale CVI was .90 (Item-CVI range =.75-1.00). The total correct answer rate for this study population was relatively low as
52.5%. The quality of response alternatives was found to be relatively good (range =.02-.83). The item difficulty of the questions ranged
form .10 to .86 according to CTT and —12.19 to 29.92 according to the IRT. This instrument had 12-low, 2-medium and 8-high item diffi-
culty applying IRT. The values for the item discrimination ranged .04-.57 applying CTT and .00-1.47 applying IRT. And overall internal
consistency (KR-20) was .62 and stability (test-retest) was .82. Conclusion: The instrument had relatively weak construct validity, item
discrimination according to the IRT. Therefore, the cautious usage of a Korean version of this instrument would be recommended for
discrimination because there are so many attractive response alternatives and low internal consistency.
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Table 1. Characteristics of the Participants (N=240)
Characteristics Categories n (%) Mean £SD
Gender Male 1(04)
Female 239 (99.6)
Age (yr) <25 93(388) 2749+353
26<yr<30 104 (43.3)
>30 43(17.9)
Educational status Diploma 20(83)
BSN 207 (86.3)
Above master's degree 13(54)
Marital status Married 42(17.5)
Single 198 (82.5)
Total clinical <1 27(113) 420+332
experience (yr) T<yr<3 72(30.0)
3<yr<s 54(22.5)
5<yr<10 70(29.2)
>10 17(7.0)
Position Head or charge nurse 93.7)
Staff nurse 231(96.3)
Working unit Surgical unit 96 (40.0)
Medical unit 74(30.8)
ICU 50 (20.8)
Pediatric & OBGY 11 (4.6)
ER 52.1)
Rehabilitation 4(1.7)

BSN =Bachelor of science in nursing; ICU=Intensive care unit; OBGY = Obstetric
and gynecology; ER=Emergency room.
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Table 2. Quality of the Response Alternatives, Comparison of Difficulty Indices and Discrimination of Multiple-choice Questions According to Classi-

cal Test Theory and Item Response Theory

[tem number of

Quiality of response alternatives

Difficulty index Discrimination index

original scale I-CVI (Frequency)
a b C dt CTT IRT CTT IRT
Etiology and development 2 ltem? 92 J1 08 12 09 71 M -1.64 L 37 M 58 M
3 [tem2  1.00 04 43 52 01 52 M -08 M .55 H 147 M
4 [tem3 83 02 A8 48! 02 A48 M 12 M 37 M 60 M
5 [tem4 92 81t 06 02 A 81 L -1.98 L 34 M 84 M
6 [tem5  1.00 06 04 81" 09 82 L -1.52 L 18 L 64 M
(lassification and 1 [tem6 33 68" 21 07 04 68 M -1.06 L A3 H /8 M
observation 2 [tem7  1.00 07 24 597 .10 59 M -1.16 L 31 M 12 L
3 [tem8 83 281 13 49 .10 .28 M 161 H 24 M 37 M
4 [tem9  1.00 29" 04 66 01 .29 M 1.94 H 24 M 23 L
5 [tem10 92 05 83 A1t 01 .10 H 1.72 H .19 L 12 L
Risk 2 [tem11 83 16 07 73 04 73 M 1.05 H 19 L 20 L
Nutrition 1 [tem12 .83 16 01 83" 00 33 L -1.39 L 10 L 30 L
Reduction of the amount of 1 [tem13 83 31 1 4771 47 M 88 H 33 M 15 L
pressure/shear 2 [tem14  1.00 13 587 19 10 58 M -69 L 57 H 49 M
3 [tem15 1.00 421 03 45 10 42 M 91 H 36 M 38 M
4 [tem16 .83 34t 36 18 12 33 M 142 H 1 L 29 L
5 [tem17 83 03 79 a1t 07 1 H -1.06 L 01 L 30 L
6 [tem18 .83 13 07 54 .26 54 M -72 L 22 M 24 L
Reduction of the duration of 1 [tem19 92 05 65 30" 00 30 M 1.30 H 19 L 01 L
pressure/shear 2 [tem20 1.00 03 10 86" 01 86 L -1.77 L 23 M 51 M
4 [tem21 .83 02 32 647 02 65 M -1.67 L 37 M 15 L
5 [tem22 83 47 441 02 07 44 M -1.99 L 04 L 00 L
S-Qvi 90
Internal consistency (KR-20)/ 62/.82
stability

Correct answer; ¥ don't know.

[-CVI=Item content validity index; CTT = Classical test theory; IRT = Item response theory; L = Low; M =Middle; H=High; S-CVI=

900 2 LEpth(Table 2).

2) 232N
e o] g Brke At 02004 83714 ThobabA| ekttt
(Table 2). 227} 2] F-&} == 871(36.4%)0]| Bo}= F3lo] Ak Tt= @
g o] ot ueiael AEA|S 7h Bakel A0 2 el
Aol ol TR Hate) ol £5 BAIRH ATk ol 7l ke
£530] 4], Z0H A=A 670, - Eo] 27 Ao ek
Bl go| 2ol TARS uf ol st e Bl 127, 34 A
=AY e gl vl 1&@4015‘% Zafoll A 2k ]2

= B Aol ke E—}}Ol 87&%7& R, 8 300 )

A WHA ERkgol 2ol ZAZH Wi W2 2] 274, F
7HEgbo] 107) & vrebgtk
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Scale content validity index.

Table 3. Convergence and Discrimination Validity

1. Pressure ulcer 2. Pressure ulcer 3. Certainty level of

prevention prevention pressure ulcer
knowledge practical knowledge prevention practical
(Beeckman et al. 2010) (Kim, 2016) knowledge
r(p) r(p) rp)
1 1.00
2 20 (.002) 1.00
3 -09(.189) -06 (380) 1.00
3) FEEIE R AR
2 AFo)N AFIIA SHE BE AHH 8184 A3ty
2 He) 5t919jel 0 2 Falo] RE| ohe EAS Hol 1) 3
APYSS o] g3to] The =7 le] ¢ 9 Tl S lols)g)
ok B ASOA & = S A A A R ofgt o
o go] A em(r= 20, p=.002), TEERG = HFofl A &7

ML Al B4 ok Akl gl

09, p=.189) (Table 3). Z} FAH=Z 2FA

= Ao = ek

wato] EAPSL, A
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