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. o|&3 w7

2 AT olEFF <A+ Knowles (1989)2] AlghFol&
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X,
o
N
&
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b bsstthe s e R @tk A2 etk 4
o] At met & %52 27| T4 4 (learner centered), A7)

FL2 A (self-directed) &2 olrtmg 759 A3t g 8450

Knowles (1989)2 #Z#9] st flaliA 6714 247 2QF

1) €32k 3= &9 (a need to know), 2) A7|e5S 93t A7 (a

responsibility for one’ s own learning), 3) SrgollA Aoz A FA

&1 9] 238 (the role of experience as a resource in one’ s learning),

4) AAlel A gl fist AR FH e A48 JhsA(a
readiness or applicability of the information to one’ s life
situation), 5) 8&eoll thdk 7] (motivation to learn), 6) A&

A BEAFA el g5 (problem—centered learning with real—life
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Adult learning theory

A need to know
about
clinical nursing

A responsibility for Problem-centered
one's learning ..., learning with real-
about +

- " clinical nursing
clinical nursing .
Interactive

clinical nursing

skills mobile
application
Experience in e
one’s learning . Motivation to learn

about : 'at'>out .
clinical nursing  appiicability clinical nursing
& usability
of nursing contents

to one’s life situation

Figure 1. Interactive clinical nursing skills mobile application based on adult
learning theory



(Figure 2). 2 792 Interactive clinical nursing skills mobile

application (ICNS app), A3 %7], A4, A7|as7r, ZeEl=o0

- ICNS appe AR 7+s AlEHolH 7IEd E(3-D nursing
simulation education, A-&%, 2012)°] ZA3ste] dAE o 71H

=712 AT

JICNS  appe  SHEVIARCS)E  Eetel A sug
FESE QPNE 7] B% ZUEE QG
(ICNS appe SH4Rbe] A4, AVESH, €71 Sl 4L
v,
=, B Aveld Qatks £7] 2% 2zt QA4 15 B
ol A B, 20120 2ASG] GAME vl ApA &7 A

ekl Keller (2000) 2] 8r557] o] &(ARCS)S A &35t 7|ietdd
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2 QAT &7 FHEE A
goto] S5 T4 Ss FAFeEHA S AT =719
et A4, A ',

Adult learning
1
ARCS model
Nursing student Attention = Knowledge *
with
interactive ' Relevance | = Self-efficacy *
clinical nursing *
skills mobile
application

I Satisfaction I

Confidence

3-D nursing simulation education

= Nursing skills
performance *

Figure 2. Research framework of the study
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1. 2uld AT &7) Zdx9] 7
1) ICNS app®] @438 &
B ool o] AdAts %] ZeHl =2l ICNS app YAA 115 Al E
ol g ELY, 2012) 9 7]x3te] dAAQA REZE JEQ)
=3

AAH 15 AFolH AE B AEIAY e Fta

ol

o

Ir
1
)%

99 (Scope of Practice, X5F), Al&do]A2 Hol=& F
st 53 (Complexity, Y5), 859 oW oZFg od WA=z
3718 711 A (Student's Competency, Z5)2] Ahagd =(3-D)°o&
TAE T} (Figure 3). A% 99 X5 & Az 9 XD, ots, &
4, AARE J(X2), Hd, 7HE, A X3 E FEE
EAENYFH) G922 AlEdelds ouzkA ofEA AEsk=A ik

of AA o]ZelM oF &FH e A= Al A TEe 2



% sfof (Fawcett, 2005), %tz oidzxe] wed AW

(disease—specific) A3, 2F9} 7H3 A} Atolo Al wkAsl=

o] A (individual—specific) A3}, 783 71l ko] A3l o]9le] 9]

87 @ lo] Agshi= A3 5ol (context—specific) 33+

o TH

Ao, Ao A (ZF)2 Millerd 9% 3 2tv] = (the pyramid of

competency) oAl A% 928 “knows how,”

“‘does” 9] A @AIZ FE3FSit e 9

ol
¢

A4 Aeg B}

“shows how,”

]_

=i

=

A

(knows how to do the skills: expanding knowledge, Z1), 94 7]1<%

[e)

S Adsl= w4 (shows how do the skills: presenting clinical skills,

72), 1813 HYAE L3 ste] T dsS detsta B4 1
35 T | (does nursing: demonstrating leadership, Z3) &

dAH ks AlEHeld Jid ==

<% ICNS app= 4l 7}A

EE; (@945, O)ANFAE o399y, (713 i §1e2

Aotk B8 5= X1 (D) — Y1 (WA AW Sel3) - 72

(=715 Ads We s8) o= 7P 7]E2Q Zrl=o|.

HuFat

= Ads W= =)ol

Aw FYPFRGE 23 o FEA Yo Al AR

olth gHAYgeEe X1 (e — Y2 (1 &

31
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FH)o® o Aoy R ste] fBoRE AAE

5ol obyl 9

QA

4

k>l
dloF sl AF Q12 Arstol A FhAfol Al FolR A X
& e 2 FAE A A S (supporting) ERE S E AFskes

dolth. 71¢ W 5912 X1 (B - Y3 (& 5ol#)- 73 (H4, =

2014) (Figure 4).

Complexity (Y)
4
- Context-specific (Y3)

— Individual-specific (Y2)

— Disease-specific (Y1)

| | | R .
> of P
Adults  Pedsy Groups | -oPe of Practice 00

Xy Obsf  Family/
Presenting clinical skills (Z2) Psyc  Comm

Expanding knowledge (Z1)

Demonstrating leadership Z3) X2 3

Student’s Competency (Z)

Figure 3. A conceptual framework of 3-D nursing simulation education (-2,

2012)
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Modules
Vital sign Intravenous Gastric Endotracheal
assessment injection gavage suction
[ | I | | ! ,
X1-Y1-22 X1—X2. =72 X1-Y2-23 X1-Y3-23
3-D nursing simulation education
Constructions
I
l l I l
Attention Relevance Confidence Satisfaction
ARCS
Design
Interactive clinical nursing skills mobile application
— | | 1 | |
Videos Drag items Quiz 3-D images

Figure 4. Configuration of interactive clinical nursing skills mobile application
(Kim & Suh, 2018)

2) ICNS app9| &74
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oX,
flo

Keller (2000)¢] @537 o]+
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A IEE AR = o]Eo®E (1) F9 HF(Attention), (ii) &

A4 (Relevance), (iii)  AFAIZH(Confidence), (iv) gl =7}

& Al 3

=y

oy

35

1%
il

SEY Ao adE
Qelolgtar Er}(Keller, 2000).

H o] Fo A ICNS app? Z+ Yl 7F#] EEA ARCS(Attention,

Relevance, Confidence, Satisfaction) 2] Z} &4 E3F3t sk 1A
o] = =3 2ol ATt (Figure 4). 79 HFs 99

(Attention) = 2t A5 REvid S50l ds g wjof &

St HEZ ANt 9% AFea 5% Helsginh Bay o

FES b Adsty Seastel AgMTUR $714 FoER 8

—

B AnR A5 ARS AT E1E 20T F AES it 44

7} (Confidence) ¥ ¥F=:7F(Satisfaction) ol 4]+ ICNS apps 2l 33}



A2 7+ (Confidence) 3 9F57F (Satisfaction) A O 2R SHA = 0]

Table 1. The ARCS Model for Interactive Clinical Nursing Skills Mobile (ICNS)
Application

) Use of mobile application, and suggestion of learning
A (attention) S ) ]
objectives in clinical nursing practice.

Touching and selecting the screen the appropriate
practice preparation cart with their finger, planning
R (relevance) _ _ o _
and preparing nursing care related to clinical nursing

practice.

) Suggestion of clinical nursing procedures criteria and
C (confidence) ] ] o
a few pop quizzes, learning and reviewing contents.

_ _ Providing feedback and positive reinforcement after
S (satisfaction) o o
assessment by reviewing or continuing the course.
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Zbeates Aty AdTy iz ofEgAeld =il 3

o oofolE YARRlE Fde et thidAEel ol FEE ¢ s

2. Buld A3 <) Ed=9 59

1) A7 A4
2 ATE AL A 9 Bsgisds gide® ICNS apps
g8t dNE w7 FR=E et g gl dis A4, =
7], ANE&sitel vmAe a&dEsE ®Hr7] s EEH AT (Mixed

of #xska EAes PHow

ol

27 ARE AR L% & AAS vustil gt g
Aupe] tigh olsl S o)Vl Aot FA AgelMd dEavs 574

st7] $18 729 dixa d$ A3 A7 (Randomized control group

pretest— post test study design) & AFE3F3t. A4 A= E

1

A 25 AURE B G5e AW 1 wvel B ARE 54

sfo] Al 24

A A8 B (Figure 5).
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4 )

Quantitative Methods:
Randomized control group design

Group Pre-test Intervention Post-test
(0 week) (1=t week) (2™ week) » -
i Qualitative Methods:
E Ep K E,

Focus group interview
Co Xe C; with experimental group

C
K / after intervention

.

Results are merged to compare, interrelate, or validate results

E: Experimental group

C: Control group

Eo, Co: First meeting for permission & pre-test (Knowledge, Self-efficacy, Nursing skills performance)
E,, Cy: Post-test (Knowledge, Self-efficacy, Nursing skills performance)

Xe: Interactive clinical nursing skills mobile application (ICNS app)

X¢: non-interactive mobile nursing skill video application (non-ICNS app)

Figure 5. Research design of the study
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Enrollment

Senior students
in a school of nursing (n=72)

¥

Allocation

72 participants were randomized

¥

Experimental group
(n=36)

Pre-test

* Knowledge
* Self-efficacy
* Nursing skills performance

Control group
(n=36)

¥

Interactive clinical nursing
skills mobile application

Intervention

* 34 completed
* 2 withdrew

¥

non-interactive mobile nursing
skill video application

Post-test

* 32 completed
* 4 withdrew

* Knowledge
* Self-efficacy
* Nursing skills performance

Figure 6. Flowchart of participant progress through the experimental study (Kim & Suh, 2018)
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Table 2. Homogeneity Test of Sociodemographic Characteristics of the

Participants (N=66)
Experimental Control
Group Group
Characteristics Categories (n=34) (h=132) tory’ p
n (%) n (%)
Age (yr) 226+133 229+215 -0.865 390
Male 3(8.8) 3(9.4)
Gender 0.006 .634
Female 31(91.2) 29 (90.6)
é'm“'?“on Yes 34(100.0) 32 (100.0)
xperience
HFS 31(91.2) 29 (90.6)  0.006 634
SP 29 (85.3) 27 (84.4)  0.011 593
Typeof ~ Computer 9 (26.5) 9(281) 0023 549
Simulation*  Simulation
Partial
Manikin 27 (79.4) 28(87.5)  0.776 292
Role Play 28 (82.4) 24 (75.0) 0.533 .334
Last Semester A (A+ A0 AY) 15 (44.1) 18 (56.3)
Grades 0.977 .332
B (B+ B0 B-) 19 (55.9) 14 (43.8)
College Life 729+127 7.13+152 0489 626

Satisfaction

Note. HFS = High-fidelity simulator; SP = Standardized patients; *Multiple selection.
(Kim & Suh, 2018)

2) QAR F& A TN AA: pre—test

thaAke]l A3 s &7 ek AFA A2 FH Aaes AT
21.24(£1.74) 34, 2L 20.84(£1.35) Ao, A7 &7 H+t

e 125.50(£20.25 4, Wz 131.75(+22.98) o=

ol

KR
.

o zpol7b vk AAtE &7 S8 A AeE A
205.35(£24.01) A, UL 202.94(+2295)do=2 A E£&
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HpoA  SARCE  fogt o)zt gl (p=.309, p=.247,
=

Aol AR T o8 2Fol7F Atk (Table 3).

Table 3. Homogeneity Test of the Dependent Variables at Pre-test (N=66)
Experimental Control
] Group Group
Variable (n=34) (n=32) t p

MzSD MzSD

Knowledge 21.24+1.74 20.84+1.35 1.025 .309

Self-efficacy 125.50+£20.25 131.75+22.98 -1.169 247

Nursing Skills 205.35£24.01 202.94+22.95 0.418 677

Performance

Bt kel Qs &7 ZUEE ASE 71ZAAE A

e

ol A% 34 3.29(x1.88) 3], dlxwe A& 3 2.84(22.09) 3

2 SAACcR #Fo% Aol AT (t=0.916, p=.363). ®tH, H%

o

s AP AT AS 39413744, Uz A

22.72*21.07)F o2 Agio] xHELt ofZgAlolde] #2351
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Table 4. Comparison of Log-in & Access between the Two Groups (N=66)

Experimental Control
. Group Group
Variable (n=34) (n=32) t p
M+SD M+SD
Number of 3.29+1.88 2.84+2.09 0.916 363
Log-in
Access Time 39.41+37.44 22.72+21.07 2.249 029
(minute)
3) 714 AR

e W AA Ae

1

M 1. AT dxTe d4nE
R

Ao AT E7le g AL ARl 21.24 FollA
ARE 2218 Aoz TR A dxae Abdel 20.84 HelA ARE
21.25 o=z F7tekdeh. + ¢ A He t$t independent -
test & Al A3 ALS AA Hes FAAHCR Fos Aot
AATHE=3.345, p=.001). ¥kdell F o AP, ALS 5 wstEgs
paired t—test = ATt A3} FAFo=R  {FYst  Holr}
AATH(=1.525, p=.133). =, AT AF iz BHu AF
AF7E FstAl =dAIRE, T 79 AP ARS A Wl
SAA O R FolF Apo|7b yEhA] okol 7HE 1 2 7]Z+E Atk (Table

5).
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Table 5. Comparison of Knowledge between the Two Groups (N=66)

Pre-test Post-test Difference
Variable  Groups

M+SD t() M£SD t(p) M=zSD  t(p)

Exp. 21.24+174 22.18 +0.76 0.94+1.74
Knowledge 1.025 3.345 1.525
Con. 2084+135 (309) 2125+141 (001) 041+1.04  (133)

Note. Exp. = experimental group (n = 34); Con. = control group (n = 32).

Knowledge

225

22

215

21

205

20
pre-test post-test

@——@Exp. &----9Con.

Figure 9. Comparison of knowledge between the two groups

Ve 2. ARTH dE2TS 98TE <7 dE AlEsH

A5 AskFe) Aol7k 9 ol

o

2

gl ddtE &7l dud Aaeds ARl

125.50 AolA AR 149.47 Aoz FUelal tizaS AR
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131.75 A AFE 144.94 Hoz F7edth F 9 AN

Aass Aee FAACR #Fo% Aolrh AR (t=1.179,

Table 6. Comparison of Self-efficacy between the Two Groups (N = 66)

Pre-test Post-test Difference
Variable Groups

M+SD t(p) M=SD t() M=SD  t(p)

Self- Exp. 125.50 £ 20.25 149.47 + 16.52 23.97 £ 21.07
-1.169 1.179 2.461

efficacy con. 131.75+2298 (247) 1440441459 (243) 131941403 (0O17)

Note. Exp. = experimental group (n = 34); Con. = control group (n = 32).
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Self-efficacy
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Figure 10. Comparison of self-efficacy between the two groups
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Table 7. Mean Differences between the Groups’ Nursing Skills Performance
(N =66)

Pre-test Post-test Difference

Variable  Groups
M+tSD  t(p) M £ SD t(p) M £ SD t(p)

NUrSing Exp. 205.35+24.01 363.62 + 9.07 158.26 + 25.61
Skills 0.418 7.049 4.473

Con. 20294+2295 (B77) 32820+2776 (<001) 19598+ 33502 (<.001)
Performance

Note. Exp. = experimental group (n = 34); Con. = control group (n = 32).

Nursing Skills Performance
400
350
300

250

200

150
pre-test post-test
@=—=@Exp. &----9Con.

Figure 11. Comparison of nursing skills performance between the two groups
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Table 8. Themes on the Experience of ICNS app
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Abstract

The Effects of An Interactive Nursing Skills
Mobile Application on Nursing Students’

Knowledge, Self-efficacy, and Skills Performance

Kim, Hyunsun
Department of Nursing
The Graduate School
Seoul National University

Directed by Professor Eunyoung, E. Suh, PhD, FNP, RN

Clinical nursing practice is important because it helps nursing students
experience realities of clinical nursing that cannot be learned through theoretical
education. Creating nursing practice contents to help nursing students improve
clinical nursing skills has become an important part of nursing education;
additionally, basing these tools on the philosophy of learner-centered education with

a nursing theoretical framework is considered crucial. Those learner-centered
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education and interactive learning are easily experimented by developing mobile-
learning contents.

The purpose of this study was to develop an interactive clinical nursing skills
mobile application (ICNS app) based on learner-centered education concepts and to
investigate the effects on nursing students’ knowledge, self-efficacy, and skills
performance and learning experience.

In this study, the mixed method design was used. A randomized control group
pretest-posttest study was applied to evaluate the effectiveness of knowledge, self-
efficacy, and skill performance. A qualitative thematic analysis study was conducted
using focus group interview to explore the experience of the ICNS app with an
experimental group.

Participants were senior students enrolled in a school of nursing in Seoul,
Korea. Sixty-six senior nursing students were randomly assigned and, as a result, 34
students were included in the experimental group and 32 students were in the
control group. The experimental group used an ICNS app for 1 week. The control
group was provided with a mobile application containing a non-interactive mobile
nursing skill video application (non-ICNS app) for 1 week. ‘Before’ (pre-test) and
‘1 week after’ (post-test) using the mobile application, participant’s knowledge of
clinical nursing skills, self-efficacy of nursing practice, and nursing skills
performance were assessed. The quantitative data were analyzed using an
independent t-test and paired t-test to compare pre-post changes between the two

groups. The qualitative study were collected 27 students in experimental group and
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analyzed through a thematic analysis.

The experimental group showed a significantly higher value for knowledge
after 1 week of treatment via their mobile application than the control group
(t=3.345, p=.001). In addition, they showed significantly improved self-efficacy
before and after the intervention (t=2.461, p=.017) than the control group. The
experimental group’s nursing skills performance was also significantly enhanced
after the intervention (t=7.049, p<.001), with a significant difference in degree of
improvement (t=4.473, p<.001). However, no statistically significant difference was
observed for knowledge’s pre-post changes in the two groups (t=1.525, p=.133) and
post-test scores for self-efficacy (t=1.179, p=.243) between the two groups. In
gualitative research, two topics were analyzed: efficiency of interactive mobile
education contents and usability of mobile contents. Participants were able to
understand the content of the training in a step-by-step application based on a
systematic theoretical framework with the ICNS app, experienced the effects of the
mobile education through interactive learning, and the usefulness in mobile
application contents as the nursing education.

In conclusion, the interactive learner-centered nursing education mobile
application with systematic contents was an effective method for students to
experience practical nursing skills. These results emphasize interaction with the
learner, rather than traditional one-sided education in nursing practice education, to
improve systematic and effective clinical nursing skills. Additionally, by developing

and applying an application that covers a range of subjects, consisting of several
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modules, the results of further studies are expected to provide guidance on

enhancing the quality of students’ clinical nursing skills.

Keywords:
Nursing Education, Nursing Student, Practical Nursing, Mobile Applications,
Interactive Learning

Student Number: 2014-30144
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