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A 31E 3PS 9ot A3 A B A% F ostHE A HAH.
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o Zt3 A RS o] Z(Principles of nursing informatics)
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o AHEA Al 2" (Information and communication systems)

e A 717 (Quality management)

o AHAR7|E9 oA A A A (Decision support by IT)
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Table 3. General Characteristics of Participants in FGI

Gender
Age(year)
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Nursing(year)

o

40



FGIol 4@ duitsss 71289 B4 448 5 At /1%
AEYRAA Fasn JlEo]l HEE FEPRG A BEH Lk
B sk AFESE AvhEEY Abgol dFHHdsAE RA
A A4 SEe BEARR ofUe SR AeAE ods FEsrn
39

Qo Had UL e A AW i Ax, 27} 9o Jxe o

AEm olA(ZES] T2 Jw) fgiA Haditu Yale JAz Yl
PAE RS Hi PA YA E SR BSAEZE HE QIUE FY) FEo] H
FOURE e U= YS g uf 7)vke] H 1 Fasttta. Y= a(2-C)”

i

o Add JRE oy F 550w &5 7 A=/K1-B)”
3}

“ J’—-! -Cfl- 1_'_]' T



AZ" F gonw
“WEAOE WA AL T FuE EEAATL PEA 2]
7 2= @ wEo W 7 i E1-B)

S o i 29 J¥H HolE $A wn BEAIF e BE HolF]
Z

X oy 2 gogd A5 Aol & 5 Y= 18 AF Ho
o

EEEE §ol2 FEsE FE YR ARwdelr 148 EFaEelA]
& o] 2e g g $OEN H7) GE outcome

(drp)ez & o o] $H ugS ) Gof= He= 77} o]el Ao blgt

2
[

= A7) o] hae

CF) e A BN EYE). THE FHOE Fi d bR YE glo]
Rojp x| G YAE BEE AL Holpi, Hopged FRE JuE T

A= BEYE FYE wolE 7 v YIS dl8 wo] 29l AFQld)
A

= o] Bo] giojE How Fopo] ‘golo] A= Aol AAZ} AFH 7}
}



“olgfe] QIS wj FRE7} ‘o] A o] WA Algdhs A L’5ku #&olL. 7)o
SE(PeA)EY 2 29 AgES 2 &) Fo] ¢ FAe] IRz H
el golof 2¥lH Q5 WYk o] AEfly YYo= A HE
el Al Bd = QA Q71ER. 2 o]d B2 PeAlEE &8 Fol o]
Al ZpErE o] Q=X o]gl Al JjEE o] b gl HES HPE o]F

Sfi= AH U o]7] i i o] FFYE Bu HEE 5fa ojgor Wk

7k H =ZA g5 7K2-D)”

o WEH BT ol

zk

o
il
i

W &8

SoA gt ICTE AFES u FeA R A HAEH
o] Fosltta 3k wa s BHE ICTE /s uf A2 =2

_I

R AbRY 7ol FRSGER AEBARA AL P £ AR B

G Y F 7 e A ARH AL zf%fz
o GA AGE 7 ik 1 WS AF o] g ¥
Aoz Wsin oF B W o W o JH

(1-B)”

2l A o)
A7} oL} 2AE

5 OQ &

“gels] Fofsjof dlofar Azbs] . difHe 53] FEr]H3 AE A= o]
b, = Lz Apo] 7] wito] Zhe Ape] ©]
A A]zlo] vy E <] grom gre iz ma e H s} AjurE 5 giota A

c2e)a dj Al A2 gjEe] ol A= ARgSpH Al He] 7



A} o) AbaE o] Z) 5] Har AR o] A o} re] t} vlolgujA]uk A
AR W EZ) R A o] FolE g QlofAl 1 Ao A 9l Azt
olxelar Zg)elA] wowl SEshA grlets Adags gEr) d 7o) 8l
A AR WAoo RE EAZE F 5 gl PEojdole. JHHE gid AL
ofzk #Fe]H el 7, ol AEe] gieh w§o] WREA] o] Folxjof = A 2

ofL(2-C) 7

Sy

“glpo] okl # BEEo] Y AL FE AMY, FpA 9 deEo] 97 uf
o Hed] E8HoZ A o} @ 2] ZAlE Holdox A

wE
di dolsbok 3 g ax Fo Fa@ 2i s 42 oY

o

ogsgA A2 Fush CTE WA wasn ok od 1
Ao g 84 dAe7] gaE Awe Ad @ IFHon T4

o Webgelet Uwst Basrhn 39

Az Aol blafA] A Fe] 2E Al Yo, oFle] 2H HAerk F
o, kel Qloj e, Felsol glojof E A ol dE rle, ¥+ 2l

HFH(1-A)"

44



“whol =g} ol WE AFE F)A A% Solen AR
A% A= (1-A)

Mo
o
g
rlr
X
s
iy
ki

e ARAFS 7197 el E 1t A RS ik ws Ao Wt
stal At7F gt ol kvt ae7] fElA e e AH RG] FQ8)
th= <l o] A3d dar 9rta 3Feich
‘X Algizix]el B 287 2HE] Azpe = Q=g oz B Hd FE

As XNag FF w2 QEols. ded] Jlw IV
b giAE ¢ loa YZEe. AEo) s ~dE SAHez g
E& RE A7) o Jue 2Ee) o 28+ gA@
=8, A3= 29 JlesE ZHolE ¥ AES ALY
= A oz FHlE g w] A7) EEE ] g dh ol of
8, AF PP fdaels ohyy A3 Fujdla glojo}
&2(1-B)”

W48 FPY BAE WEE vol AL
0 YR wEo] F& DEAE S S
Wolxi HYHES 1 748 B dE An AHYE 2Eedd ol

zge olgle A gola, oHME A R 4 WEQ2B)

N~

“ogro] & APPS FYHOE i, S Rojuul 2AN 20K gl
JE A5 N =8e ¥ A dola ¥Aad ASe YVE B&Y
o upF A g, 284 & uf ko] Hi ] Bele] H5F JuE Fuko

g GEPRE HE H JEE AEg 0§88 7 Ut A PSP
F shyetn g2re Bodl 2d AZ olgdA et ¥ 7 s HiaE
A% BRAAFU ] Al SHOAE S8 2eprbr] we] {E

g 5k 918 A Zol2(1-B)



)
X
ol
No
oy

oAt

)

0
o
o

%0

g], €z tzolM el ICT AR, i

)

.

ol #4459

o) 4714 %

P H=
2138 7]

ks
pul

g, (k2 A W5t o

2y Al A

Eqo] =

s

L 3
R

olo

st 59, 2FsolA e ICT A}

=
QLN

B

olo
K

oy

»

.
a-

19, &9, ICT AHg, ©

A

et

Alell A 2010

Al A

4

0

e

)A
4

N

=
LN

= 71821 ICT AR&-3

o
NB
2!

olo

o] JH3} 3

—

o

dR3tY TaAE

)
=

82 98 A8 EF
o

3}
=

ofuet A

E

da) AuE 2

KeN
=

3

3 7

3k

A7

o}

N

o}
<
o

o
]
N
Njo
70

iod

=K

ﬁo

—_
file)

olo

46



B

S|
aS|

AR

-
R

oo
ol

7
I

ol

umO
4
=)

of
=

24
o 4] ]

Ane &

)
=

&

7R A 9]

S

d

]
’

o
Zh

et

%A AFRA

S|
ZS|

7}

ICTE &
gx} gtEolA e ICT AHEoR OF

ki3

s},

5 o

)

—~
file)

olo

o

o

[.40

%0

A

2 r5o e ICT AHES

}obm

N
No

ToR
ol

!

Tor

ICT A&l o

gl

oA T

, ZEzelAM el ICT

2 570 &4 Y%A ICT AHE, 7F

il

i
~
o

ﬁo

o

= 875 E A

gl

P AL

2) EF9 ouE A

i
o

yze)
o

el

47



o

i, 71EY] =99 FGI

il

7ol A

Nfo

.

il
~
N

B

—
file)

olo
gl
el

;OO
il

™
[
)

o
)

o

o
Br

fvze)

o}

N

B2 FAEEATEHF 3).

A0s

w77} obd PG

14 33
ICT A}

7

’

5}

go=z A 1174 &

527 &

=
o

ol

N
N

=2 7]

il

oA el ICT A8’ 8

(2" 7).

% o | o
% ~ ) 0 o) o
M (N © 2P -
14
T e | || |4
e MW o < o w0
h ~ ) e G ok
. do s S =
C )| w"ﬂ i
(L e " £3 e
X & ~ T O
N ol al7) ol ol
~ ~ X ~ ~

Figure 7. Consist of Preliminary Items

48



W
W3 T A 9
© 7 s o za w
mw I % R o N T
:%ﬁféﬁ,wmﬂﬂMﬂ
M‘M ﬂv.o N [\ ol :i ﬂu.ﬂ M ,WWO T
) ) UL )
Aﬁwa@gawufg T
5 o ffi 5T 7E
— i ' I P = il
%7m7 u_w”5m ) _fmq%@,
B il ol ) C} H o
ny N —~ ) d ok oF m HA IMW Wmm —_ W o 2 o T
o ‘_—b X o T 0 r mr o o _A o 3 o =
%ar.wﬂr.uwAmu@%Q ufﬂlﬂmoar.ar%
H%é%ﬂ@fﬂ%% emwg_a%d@
sw@d%xhummm% thaﬂoﬁdﬁ%
ﬂ,ﬁ_ ) OT 0 RO _ o Nro = = T i) c.l o &Ko B ﬁo e
_ o { % X % o 5 K vy o { = 0
£3 ojy Fo w0 o {F ° oF =l do R = i
%%@ﬂL%%I%ﬁo ﬂu..lmm%osjmou..uw
uﬂfwuf&gﬁ,ﬂ%&m_ %mmw uwﬂoémmwu
oo LB 7 : o o
M - a2 qm_ %ﬁ o m;_ —_ = > 1r o MM i bo® N T
0O MH OﬁE s ‘Aluﬂ o F_U HT . E.I iy 0O ~ ﬂ _ 1)_A|O
S e ° oS — oy g = o M T = W %
}A1fd# B T T il W B Hﬂlh
7]0 dﬂJElLf ufodu = X ﬁo55ﬂ% 3 X
o o B . - IR N T o ob o T Wi
& a Hysﬂé 1 1%%44 in
EE E ~~ H J_,NO ,I_/_AI ﬂ X i ‘Aluﬂ 03 mD o) T ;I/‘VI |
) N BK W ~H T A} T B ) ) e ]
qﬂg o %mqéx o H%xm_f R
w 4T oF = m 5 o RN o %O
s = % B o T o = Gy G o N
d,_g_:@%ﬂogaﬂﬂmo ﬂﬁfﬁvﬂ%ﬁ%?
~ X — )
Ewwitqw v B a;w@gqm 3
s ) S = ™ i ok n T o T ) = o
N X ~ o 5 O e N ) R0 i
NG S Mo o o 1 oM o <
3 iy R o T M © B Y
% T X o - = S n K o 8 ~
ST o e & g ool g
- X o:ﬁ ,ﬁ o A o5 ﬂ_OI o)
< o pow it oo o
- oF 1o° 0% ~ o
S o) aky oy = Gl als
~~ s N
N X X0 < OE =
T [ e
o
T

49



5) 4 £79 £

100

]
@)

2 71x4< ICT AH&' 5

L

]

o

8

A

,?.

’

SAalL

[e3

N
il

3|
“

G 14%E 44779 4

ﬂrwo

i
LO
H

o

ol

3570

o

=

]

T

2

1E15
=

AT 8).

H

=

% o Lo B

A]_- N ap)

X

™ oo

do o <

E_H —_

H_v\_ ~X .ﬂl T
. oo s S
C )| ~"ﬂ
O ] = o
@ || ® || "7 ||x
X O ~ T
N ol al7) ol
~ ~ & ~

Ay EW, = g el Tf

[e)

Figure 8. Consist of Revised Items

7he] A

=]

(e}

oz

,?.

.
a-

2. = H7}

i

N
il

50

(2" 9).



ok o
oAl B -
i) o >
Nd b3 o A _y_a/u ,MAT o
mﬁ E i = R ~ L3
= = R ) 3 W .
~o < _y_a/u ! W Oﬁ ] o) N
Ta 8T w By (g
” = M T o o 2 Gl
\_,.// v . iy HT == ‘_mwﬁ xR <0
T g0 o %S N 55
s= k) ] o 4 g
CIRS) . H X — NS o g
ol 0 o0 70 oF X ™ = &
e ralmy el A %o WS
= o o
" i ® P i +
o - { N H
o R P ,/m\o o0 ,/m\o P Ho - o
ﬁ al7 o w w W o i aid
Moo= TS = = <= =
g WX
w B |l» B B 8| |8 8| & 8| B8
f W Yy ny - i
—=3
N o o o c,_ _,Mo
i In In v
W W W X

Figure 9. Phase of NIC Scale Evaluation

54

1) AFohgatel Ay

22ke} 32 ¢85 7]

-
R

A Al

—
file)

o

o

—
o

A3 977
Wel ABA LTHGEATERI T, A0S T4 133(6.1%), 14 2019

.
TgH

122 o m71) 9] FE A 97 (45.3%),

[e)
o

%l-

p——

51



334ME 2 oF 7d 107 o) 21,

SAF7F 11078 (51.4%) 0.2 74 ekt

3k

= FSAPY 1479 (69.2%) 0], A% umT| oA guAR wIHE W
& W2 A4 &= ARl 19378(90.2%) ©] ATHGE 4).

Tabel 4. General Characteristics of Participants (n=214)
Variables Mean+SD(range) or n(%)
Gender female 201(93.9)
male 13(6.1)
Age (year) 31.05£5.54(24750)
20~29 105(49.1)
30~39 87(40.7)
>40 22(10.3)
Experience in Nursing (month) 93.84+66.89(137346)
13~36 (Advanced Beginner Stage) 41(19.2)
37772 (Competent Stage) 63(29.4)
>73 (Proficient Stage) 110(51.4)
Type of hospital General hospital(2nd) 97(45.3)
Advanced general hospital(3rd) 117(54.7)
Department Med-Surgi 100(46.7)
ICU 60(28.0)
Outpationt 23(10.7)
OR 10(4.7)
ER 9(4.2)
Other 12(5.6)
Level of education Associate degree 14(6.5)
Bachelor’s degree 149(69.6)
>Master’s degree 51(23.8)
Usage of HIS yes 212(99.1)
no 2(0.9)
Experience of Nursing ves 148(69.2)
Informatics Education (in college) no 66(30.8)
Experience of Health Informatics yes 193(90.2)
Education (in hospital) no 21(9.8)
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Table

5. Mean, Standard Deviation, Skewness and Kurtosis of 35 Items (n=214)

Items Mean SD Skewness Kurtosis
71€ 1 #Fole= Wil L2098 AFEE & Y 2.02 949 528 -732
2 ZdH oA 7[E ZHHE AT F d 284 907 -242 -348
o}
3 EFFE VTS AEE F U 310 842 -.664 -186
4 olmMd FHA Al EAE HF+ 7IeE A& 370 610 -2.355 6.175
3 QY
5 €& ZEO9E ol&ste] &£ A 2 93t 285 856 -334 -524
=AY g dn
6 43F dGFI IAVRE gAPEAS ekl & 268 .800 -.029 -532
gl EE exERloA A5t TdHS A4S
I S
7T HE F T UEE EA6A s #H A5 247 820 013 -.506
9} 4R E vty Hrigr
8 M= d& ARE I XH oz &3t 2.68 734 -.058 -.299
9 AZ 92 AEE AFSS SRS 239 250 798 -.069 -439
£ Hrisict
10E 22 s 83t s AFE Md 232 732 028 - 476
Ela=s
11 94 JAEAT 25 FFS FsFd 2+ 263 782 -.206 -.307
st 380l E ol &dte] taARE st
I A 9 A g
12 IAEA7IES)7T A28 E F90=Z AHE 194 848 480 -611
ANES Ag38le] ARE o] &3lal Hrtsle
2 559
13 AESAVEE AFEete] FAAS I U 216 859 216 -716
T JdE ARE 8319 3} wSE s
14 =5 ddE HISE /A0 Al 99 212 874 356 - 605
2o} B RS WEsHA 9ArrA TS
7€ 15 MIARRE S, Bel 53 #dd HY 4, & 28 826 -473 -.167
27w, g7 dAs =43t
16 Ao #dE JARE UE 9 FSAFEA #F 318 678 -423 -.081
AdaEE T
17 HISo =A7F HASE 7[&#9] A3 A3E 275 763 -.061 -459
2WA FAE gkt 4 ¢ Rt
18 HISS] AF-&o] E7FE3E 7[7bel®= 7] E+ 263 .816 -.219 -.408
AT AAE g2dA kAsta g9AQl b

58 Y




Items Mean SD Skewness Kurtosis
19 xS (AHY, A, AE, S, F7hE AU 258 738 .060 -.328
e AREA7IES AT o EAEA A
FHow Wrista Ak}
20 AT 2 A AEAE Hste] HISE 300 .825 -515 -.269
AR-g-3tT}
21 7 A2 AT FATEE st 9 292 833 -.490 -225
AHEA A =TFE AREST
22 TFFeh SEAfo Al AR TFeE AlEsh] s 293 848 -341 -625
ksl AREA7ES JAsHA AREST
23 ZFSALS} 3AFe] A E EolFE WA SR A 249 &RI1 -123 =704
HEN7EE AHEFT
A 24 7v5 AFE wedsta, A4 2 H5 7FA 310 722 -.301 -552
S FIA717] fste] taAls 2este] T4
AL du 9l
25 HIS Axbe]l AAA FoF8 & JE5 ® 310 750 -.440 -.315
=3t tE 8o AHEe oS 43 v
26 HIS Wle] #At5ef #AE thE W Ho] $8 346 632 -870 .269
stvteE Ae 43 At
26 A #A ARE FEIIH 2o mE ZF 330 729 =760 033
of oWl FAS HNksHA HEA g3 U
28 AtEtE JaAHE e AHAH A ALl s 320 764 -.485 =730
g3 gt
20 HISS] &kt #4845 43 Y 3.38 776 -.956 -.075
30 Tt G Foll AFEHE &t JAAV S T/HE 281 8% -.099 -972
g3 gt
HE 31 2% AEFA7[ES W32 AFEst= Aol 265 812 -.190 - 415
FHA &t
PR AZE AELFTAVE EF8 THEY EF= 341 641 - 615 -590
R SEiAE Al R AEAQ] =g 7]
<ol Hosittn Az
33 ARSES T8 AL qHsla A =2 327 629 -.396 -074
58 AT s
34 ARFES Tl AL 2T &84 329 656 - 475 -245
< o)Al .
35 (s Fd ARE(SE =098 A4 A9 355 616 -1.047 059
A 9 gristeE FAgd A Fodof
Ela=s
@ TF-AA TEHEA
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Table 7. Measured Variable Estimates of the Confirmatory Factor Model

Factor Item S.E. CR Estimate p AVE C.R.
(Standardized)
F1 Q2 165 7511 735 <001 0550 0.785
71 %491 ICT AH& Q3 149 7.392 705 <.001
Q5 630
F2 Q7 113 815 609 <001 0675 0911
DR &g Q8 104 10.555 809 <.001
Q9 116 11.235 881 <.001
Q10 110 9653 730 <.001
Q11 689
F3 QI5 124 9132 698 <001 0.671 0910
A7 Ad 2 Q6 101 8444 637 <001
Q17 117 10.737 838 <.001
Q18 124 10.271 793 <.001
Q19 688
F4 Q20 157 8937 808 <001 0643 0876
3o A ICT AH& Q21 163 9.170 851 <.001
Q22 151 7.742 655 <.001
Q29 611
F5 Q32 072 10.660 668 <001 0.834 0937
ARt e BE Q33 072 14.393 921 <001
Q34 854 <.001
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Table 8. Fit Indices of the Confirmatory Factor Model
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x2/df RMSEA  NFI

85 439.276
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ATHE 9).

Table 9. Correlation between PSC Scale and NIC-KCN Scale (n=124)

] PSC PSC
Varibles _ _
(Lee, 2012) [(Knowledge) (Skills)  (Attitude)
NIC-KCN 659 537" 636" 446™
F1. 714 < ICT A& 375 307" .388™ 218™
F2. 14w && 498" 509** 443 .194*
F3. AE7F4 Ad3 & 608™* A86™ 5_1* 436"
F4. 754 ICT €& 526" 389" 556" 368
F5. Zt& A ®3E H = A405™ 214 358" 519
¢ NIC-KCN: & A9 oI ditaAts 3 4nds =4 =F

e PSC: Patient Safety Competency (Lee, 2012)

“p<.01, <05

=79 BYE Y AYEL AL AEAT b By 9

A A 3#Ql Cronbache &3}zke 9109t =49 AFHE7 70 o] 4¢)
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Table 10. Final Items of the NIC Scale (20 items)

7116 %)

7125 ICT A&

I I B34 71 ZagE 44% 5 I

2 EFFE Vs E AT 5 Sl

3 &8 ZEAWE ojgste] ¥ A4 H ek s & 9l

TERE 8

4 1 F YT add FANA E FE AR JEE WalEta gk

5 M2 @& ARE oAz Fg3rt

6 Mz de JuE AR 5 s Ais Pk

7T AR LS AEE F8ete] 1 AFE Y

8 AN s 7Y FES flste]l £EsHE 5 LS o8]
FARE At 24 3 g

AL7HE AR &7

9 MAFRES, Het 53 dd W #4, FeVE, 2&5718e] A48 &
T

10 2ot A E ARE OE W BHSARA AYHEE gear

11 HISOl &A17F sk 7]de] JAy dis w= T
a4 2 B

12HIS®] Abgo] E7hsd A9oe 7|3 E FAx AaE wp2dx] <t
Asta A S5 Fgtt

133 (XY, Ak, A, FA, F7hE Adste AREAN7ES A
u FEARA AEA o R Hrheta gt

TBSAAICT &8

14 7Fs & S AFs[ATAAS 9lefo] HISE A& orch
15 o4t ke s FAS Sste] gAY A9 E7E AHeE
16 thekst sk Al obASE 752 A 2Ely] 96 st AREA7| LS 2HA
SHA ARgHet
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F5 A9 ICT &8
17HISO] t&Fst +H8 45 &a o
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TFERRT dE HE
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]
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* K: knowledge,
e FGI: Focus Group Interview in this study

e (C-NICAS: Psychometric Properties of the Canadian Nurse Informatics Competency
Assessment Scale(Kleib & Nagle, 2018)

e ILCN-T: A study of the informatics literacy of clinical nurses in Taiwan(HWANG
et al., 2008)

e SANIC: Psychometric Properties of the Self-Assessment of Nursing Informatics
Competencies Scale(Yoon et al., 2009)

e TANIC: TIGER-based measurement of nursing informatics competencies: The
development and implementation of an online tool for self-assessment(Hunter et al.,
2013)
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Abstract

As the use of ICTs in healthcare environments increases, nurses
face a rapidly changing healthcare environment. In this digital
healthcare environment, nursing informatics competency is recognized
as one of the nurse’s essential competencies for safe and quality
nursing care. However, domestic researches have difficulty while
using translations of the nursing informatics competency measurement
tool developed by foreign languages accurately measure the level of
nursing informatics competency. Therefore, a tool that can be applied
to a Korean clinical situation is needed. Thus, this study developed a
tool for measuring the nursing informatics competency of Korean

clinical general nurses.

The tool was developed through a process of development and
evaluation. First of all, in the tool development process, the concept
of nursing informatics competency was analyzed using a hybrid
model, and the initial 52 items of the tool were derived based on the
result of the concept analysis. After content validity by 6 expert and
item evaluation by 20 nurses, the scale was revised to include 35
items. Next, psychometric testing of the developed tool, 127 nurses
were surveyed by using 35 developed items. Structural validity was
confirmed through item evaluation and confirmatory factor analysis.
As a result of confirmatory factor analysis, 20 items of 5 factors
were extracted. The extracted factors were Basic ICT use (3 items),

Nursing information use (5 items), Professional responsibilities and
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ethics (5 items), ICT use in nursing (4 items), and Attitudes toward
nursing informatics (3 items). The reliability of the developed scale
was evaluated by Chronbach’s alpha of .91, confirming the stability

of the tool.

In this study, a self-administered nursing informatics competency
tool with 20 items was developed. The results of the research are
expected to contribute to improving nursing informatics competency
by being used in a variety of ways such as follow-up studies,

educational program development, and measuring educational effects.

Key words: nursing informatics competency, clinical nurse, scale development
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