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ol AR A EE £ Qe FErAE ulsteh 494l 59 7} (proficient) &

e B BE o] oheh AAR AXST BEARE s AAH A9
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7FZ 8tk (Benner et al., 2010). & AFoA HEsHAY wSS 29 HE 2HA
FFES Bug sy, HrEZR A 1Y - GRIE 7ssts AYS T 4

2) ¢t=tarA] o] &
AAuFsto g dAofA = <t=gkarA| o]&(theory of andragogy) & dUS

Aoz w&d o x]Ho] mojok 3t} (Knowles et al, 2015). === A7EA A LS

ot A (pedagogy) ©l= AHEA dow Sgas AV FEAOR  wdg
Frofafjol grkar sh3lth(Knowles et al, 2015) .

A At (FEAIY, AFE At E Aok ARl SEAelA HasEAs
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3) 719, 93, "8 &
714, 98l uv]dk £ (mechanics, dynamics, aesthetics framework, MDA framework)->-

Aolm Aol dg A& ofZeAlolde] T x5 A7 Ttk (Hunicke et al., 2004). 71R2
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Cunningham, 2011). AAA= 71Wo] &S doA nge] Av|eles AHS FEshe
AAE sk, AREARE AQlofel st VIZAA] mEete] AE gt AelA
AAASE AFEAFS] WEEA o xFo] 7} 1tk (Hunickeetal., 2004). o123t QA W& Fofo
Agotthd AR wgAtelal AbgAkE dhae] & S gl

2 AT E fEgAeld AL #Pel MDA Framework ©] A-gESEH &
ATA7E AAAZ cfEFAel A VeH LAaE AASNL, UHFIEES AR

fEel Aol £l vdd 7 EAbek deAgst EAE sfdsts A AulE
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Background Factors

Demographic Factors
-Age

-Gender

-Level of Education

Educational Factors

-Clinical Practice Experience
-Simulation Education Experience
-Grade Point Average
-Satisfaction on Nursing Major

Intervention

Y

Smartphone Application
on Care for Patients
with Chronic IlIness

- Patient with Hypertension
- Patient with Diabetes

Medication

Smartphone Utilization
-Login Frequency
-Login Time

Y

Expected Outcomes

Knowledge 1

A 4

Diet

Exercise

Stress Management

Y

Self-efficacy 1

App User’s
Satisfaction 1

Figure 1. Conceptual framework of this study
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(2
=
)

SEX

o] 5&tAl (Figure 2) of] whe} Abd 24, A7, 7id, A3, F7F <M =2 3kl vh(Kapp, 2012).
Continuous Revision and Redesign
A
Analysis —> Design —» Development [ Implementation [ Evaluation

-Learner Analysis

-Learning Objectives
-Learning Activities
-Background Factors

-Instructional Design
-MDA Framework
(Mechanics=Componen
ts of Games,Rules,Data
Structures,Algorithms;
Dynamics=Interaction
Mechanics&User;
Aesthetics=Emotional
Responses of Users)

Development of
Smartphone-based
Virtual Experience
Nursing Apps using
Gamification®

-Usability Evaluation
-Pilot Study
-Implementation of
Apps for Teaching &
Learning

-Effectiveness
-Data Analysis
-User Experience
-Reflection

‘+Gamification is using game-based mechanics, aesthetics, and game thinking to engage people, motivate action, promote learning and solve problems
(Kapp, 2012).

Figure 2. Mobile app development process
From “Development and Evaluation of "Chronic Iliness Care Smartphone Apps" on Nursing Students' Knowledge, Self-efficacy, and Learning Experience”

by J. Kang and E. E. Suh, 2018, CIN: Computers, Informatics, Nursing, Publish ahead of print. doi: 10.1097/cin.0000000000000447. Copyright 2018 by
Wolters Kluwer Health, Inc.
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Table 1. Application Data Structure Calculation

5o o NEQL ChAKE Z™Al Y (M/60)
| 170cm, H|E 73Kg
° "t 145/95mmHg

° G YRR Of

H= © (M/70)

° 7| 155cm, HM|& 61Kg
° @ 135/85mmHg, S=S&Y 140mg/dL

Fof °5&F BE o2 585tH 1008 ° 5&F 42 T 102 MAZHo| =&%tH
0-100%H ° 174 2f=20% 100

° 57 2F=5x20™=100% ° 17§ 2f=10%

° 1070 %=10x10%

ALA ° 19 T YUF Keal OFE+EH+XE)7t ° 1Y T M3 Keal (OHE+FEHA+XM9)7t
0-100% 7|Z 2t 1800 Keal® 100% 7|% 2t 1500 Keal® 1007

° Kcal tCHEZESHH 100 Keald—108 ° Kcal 2tCHEE5HH 100 Keald—10F

x

£(1007) — |12 B M F Keal -

1800| x 0.1(100Kcal'd 107 S =7t H| &)

° HAMA = ZEHES(100H) — [1LE M F Keal —

1500| x 0.1(100Kcal® 108 S =HH H| &)

25 °1Y & AH| Keal 7} 7|F 4f 300 Kcal™
0-100H 100
° Kcal DICHEFSIH 10KcalS -18

°CAMA = 2EE™EL(100N) — [12BAE Keal —

° 1Y & AH| Kcal

100H

° Kcal tCHEE3HH
=
=

° | ArAl

===

7t 7|1& 7t 300 Kcal™

10Kcald -17H

EZ1008) - [1€52 2 Keal —

2EYA 2| ° FE g3 4 570 Ol&0|H 100H ° S8 3 7t 570 o|40|H 100
0-100% 1 2#5E 208 1 2#sY 208
° AMA=IFE 7t 24=100,100, 7t Zh) ° AAA=IFE 7 24>100,100, B2t 2h)
S w=83 Fx20F S =5 +x20F
o) 774 &= 3t 4=, of) 37 &= ot 42,
=7t 2t=7x20™=140H 7t 2=3x20™¥=60%
IF(140=100, 100, 140) 2|8} 100H IF(60=100, 100, 60) 2|3} 607X
s Hs ° BEohMA 2B+ AER A RE|=5H ° EohtAA 2B+ AEY ARE|=5H
0-4007H
s H0f ° QETS 400 YESHH #=F7|0|&47] ° 5T 4008 ESSHH £=H7]-0[27
e AMHX = L2 5SmmHg 4, B2 05kg #8 EY2 SmmHg &4, HE2 05kg ZE,
(Y, HE, o)y 284+ 4008 FSSHH, 2 2 35YY2 Smg/dl
g et 4t CHAMRE & 140/90mmHg, MIS:725Kg  O) 25H™4 4008 FSotH, o2 2
HAHA] ° ZlF 4(200F):. 2=dEs 2008(ZIE  OHEA €Y 130/80mmHg, XIE: 60.5Kg,
e ASSHH YRSl MNX® 42 359 135mg/dL
deda S BFL ol o 7|FE 2(00%F): 25T 200”(IE
20082 MY 2 ESSHH oiaxte] MMX®E e
e LEYEY-(LETFT-200)%x0.025 MY SUstl FFEOl HHEQl 200822
HE: LEMBZ-(LET+-200)x0.0025 ™
Yol QEHYU_(REF4-200) x0.025
HE: LENE-(LETT-200) x0.0025
Yt QEHE (25 4-200) x0.025
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Main Contents Components Popup Message

ol
User Login | | - User's Guide
(via Study ID) - Admin Contact
Admin Login - R_eglstratlon of Users
ia Admin 1D - List of Users
(via Admin ID) - Data Values of Users
o
Patient | | - Storytelling about Patient with
Case Hypertension or Diabetes
Patient - Identifying Data
Inf ti — - Present lliness
nformation - Results of Blood Test
>
Past - Past _Histqry (Medical,Surgical)
Hi - Family History
Istory - Personal and Social History
. - Monitoring Health indicators
| Nursmg — - Encouraging Self-Care
ntervention - Teaching Healthy Lifestyle
o
Taking | | - Take Pills | | Earn Points from
Medication - Inject Insulin in Abdomen ‘Taking Medication’
- Check BP .
Monitoring [ - Check Bwt - gggnges n BP, But,
. . - Check FBS
Hypertension Diabetes
App App - . .
Healthy - High Protein, Low Calorie, Earn Points from
> . —  Low Sodium Diet Plan | “Healthv Fatine’
Eating - Healthy Diet Food Plan calthy Lating
Physical | | - Being Active | | Earn Points from
Activity - Weight Loss Exercises Plan ‘Physical Activity’
Healthy - Physically and Emotionally Earn Points from
Copi —  Healthy Coping | “Healthy Coping’
oping - Stress Management calthy Loping
Final - Remind Today’s Nursing Remind Next Caring
»i| Confirmation on — A =
. A Activities Time
Nursing Activities

BP=Blood pressure; Bwt=Body weight; FBS=Fasting blood sugar

Figure 3. Core contents on the apps

From “Development and Evaluation of "Chronic Iliness Care Smartphone Apps" on Nursing Students' Knowledge, Self-efficacy, and Learning Experience”
by J. Kang and E. E. Suh, 2018, CIN: Computers, Informatics, Nursing, Publish ahead of print. doi: 10.1097/cin.0000000000000447. Copyright 2018 by
Wolters Kluwer Health, Inc.
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(1) AF#-2d 337} (usability evaluation)

@D 3tz of = Aol 7} (nursing application evaluation)
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W7 19D o Al Tsai &

Chai(2005)7} 7kt ks iAte] E 37k (nursing website evaluation) Al AF8-%] =
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T EE e
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L —
L.

AFAIA) (content truth) 4%, A3
259 A7 (speed and connection)
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(1) &7 &4 (effects analysis)
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Group Pre test Intervention Post test Pre test Post test

Experimental Ye! X Ye?

Control Yct Yc2

Note. X = Using mobile application 3 times a day for 1 week:
Yet!, Yc! = Knowledge, Self-efficacy, Demographic data;
Ye? = Knowledge, Self-efficacy, Focus group interview (student’s experiences for mobile application usage);
Yc? = Knowledge, Self-efficacy

Figure 4. Research design of this study

G-power 3.1.9.2 > = 773 (http://www.gpower.hhu.de/)= ©]-83}°] independent t-test,

ro
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Enrollment

September 2015- Enrollment

December 2016 n=92
Convenient Experimental Group n=49 Control Group n=43
Allocation -HTN App (n=21) -HTN App (n=20)

- DM App (n=28)

- DM App (n=23)

A

A

Pre test
- Knowledge
- Self-efficacy
- Demographic data

Pre test

- Knowledge
- Self-efficacy
- Demographic data

A\ 4

Intervention
- Using HTN App (n=21)
- Using DM App (n=28)

Los{: tool Ig;‘ﬁgﬁ_u Post test Post test
(n=0) P - Knowledge - Knowledge
- Self-efficacy - Self-efficacy
Focus Group Interview
-HTN App (3 Groups)
- DM App (3 Groups)
Analysis
. Analyzed Analyzed
Excluded(l;ri)(r)r; Analysis -HTN App (n=21, 3 Groups) -HTN App (n=20)
- - DM App (n=28, 3 Groups) - DM App (n=23)

HTN App=“Care for patient with hypertension” app;
DM App==“Care for patient with diabetes” app

Figure 5. Flow diagram of participants’ enrollment, allocation, follow-up, and analysis.

From “Development and Evaluation of "Chronic lliness Care Smartphone Apps" on Nursing Students' Knowledge, Self-efficacy, and Learning Experience”
by J. Kang and E. E. Suh, 2018, CIN: Computers, Informatics, Nursing, Publish ahead of print. doi: 10.1097/cin.0000000000000447. Copyright 2018 by

Wolters Kluwer Health, Inc.
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(item-level content validity index) 2} S-CVI/Ave (scale-level content validity index/average) ©. = Ak
%3191 T} (Polit & Beck, 2006). W HXFEA 1hE A4 FHET2) ahg] oA YeiH 7} 7

glo] T &k I-CVI = 1.00, S-CVI/Ave = 1.00%2 e Gwdxt 715 A4

e
o,

7

do
1o
ol
L

Fge tfdt I-CVI = 1.00 o] 13H ¥ (-CVI=083)S Ast x| 167 &

o] |-CVI=1.00, S-CVI/Ave = 0.99 & UEFHTH(3H= 6).

Richardson, 1937). A Z| % Al AAE AFEE = A3 et 2ol glow dwpt

‘Perceived Self-Efficacy (Parker, 1993)° 8%&-5 st b7 (2000)©] IFEARS] =

NESHE =48] g8 AEs = 25688 & A5E FA4so] bR gFE AL
A7V &5t SAET(F27, 2000)" ¢ /i@t DA] AlF % Cronbach’s alpha & .94% 4
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Table 2. Questionnaires for Measuring Outcome Variables
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o Pre test Intervention Post test
Quantitative | 1. Knowledge Using Smartphone || 1 Knowledge
Data 2. Self-efficacy Application for 1 week 2. Self-efficacy
3. Demographic data
Focused Group
Qualitative Interview
Data Satisfaction, Usability,
Fun, Engagement,
Usefulness et al.
Figure 6. Method of data collection
(1) ¥4 A7 54
FA Am FRE 9 ARZAR 1Y FudR Bz g

AN Q753 % A7 522 10wD), drEA

A 2EHAY. olF SHAEA ndst - e Im TPHAEE
fEe Aol & AAe] AvtEZe] XA st AR A=A 7L
Zbest dyare] A=A (FdE, oMd)E deFiid. dyAe 2 dTAE
ofEel Aol vz A3 ddo] HEs  AASI. dFdzt ARE
fEeACldE ol GsiA  F AREARSE A £ ndeh - dmEA e
A2 A st k3 AT aeds ARFERAR Sl 2 Aol Al etk
fZEe Aol AHES IS FERolE FPAAL ARtEEZES AAEHA] S
BFels & AT AvEE F71AE o siFalh

39



(2) 478 AR 53
NEYACE ol§ F AGA WEE, WY, K84, Ay, B 52

A5 g4 EAsIFEGOR AF ARET SRSt EASIFAGS

e

FoAxkel ojAds 3 Wl 2gete] 2aAQl RS Alwstal A Bl disiA
7

Jo
S
>
2
i)
)
o
X
o
jubad
ofj
a2
o
il
)
1z
et
5
30
rlr
o2
i)
=
o
)
o
2,
>
>
oo

WEe FUst. DGR HE APAGE ABUACINS ol&F 21739
PSS 7MY aFOR Wgstel 33 EA~IFUREL AFsRch
FuB HE PIAYE AEAIAL o8 289 FYEL 9-109 Pwe
Qeoz WPsn 33 TALIFAGS APk ATRES FY B s

19 %e7)2 wHtT Feldel el uE ATt A BASHAL wee

N

T
A7A7} A 308N 1A AR 2eHY ANAd o Zajold ALg
Aol et Aol molt A4S TUHES sk AR MGATS et 2ok

DA FaBA 4E AGADE ABAAAL o) S ofw s

40



5) AR #4] W

r
!

e
b

AL
0°

’

HlE

ol

A

=
54

)
Al

Els

fol thgtel o

o]-§3s

KN
=

Z 1% (SPSS 22.0)

Al

’

g3k AP F4ME (A2

il

X
B
B

ﬁo

o
1

ar

Sapiro-Wilk

o
e

Pre-Post) ] A4 A4

o] g (Diff =

g
T

o th& AFH-A}

—Z. 21 O~
TEUT

2 Esbae)

independent t-test

KX
=

Ao gk

ko3
T

& AA-A}

xr
T

e

A 2

(2)

13
=

A
o
ojn

A
ol

g
g

£
N

F A4 (thematic analysis)

47

s

=
E=

| =

TA

]

A
o

o 5

gl

ol
oF

.

| =

A

R

7N

7}

|=] [
AR S

o 7 R399 o} (Hsieh & Shannon, 2005) .

il

7F71=el wet

3

19 AH Ao %

9]

g 9

=al

Aol A4 (rigor)

2

Az FH7Fskdth. AHA (credibility) o) & &

3

a7 9

—_—

o

o

Aotk o=

s

g gl Stevbel #

A7t WAL A%

A
A

oA &<lo] ofepY]

Fof AT g

S

g

oy

ATAIIL hgAsh WE B3 AREAA 3

o
R

Hd (fittingness)

)

o3, ol ATAY HAZYH ATY

A

oF

o

o
i

| A3AR o] e

Asel FA, B4, Ay wEo

o
.

] (auditability)

Astsitt. ks

41



o

3 (confirmability)

j

17}s

o

3}
s}

b Ao

°©

ol
O

T
M

)
B3

A
3)e]

Review

23

¥

3] (Institutional

]

I ok A el 9]

1t

o

0

9l

=

A7 el 9

ghH

=

7 oA

=
T

}91th(IRB No. 1509/001-009 & 1610/001-002).

o]

Ju
T3

al

=12
-

Al Aol whet

19 o} (Sandelowski, 1986) .

pS|
=

°©

g

=

A2 e
3 Spgel A o

(s

]

6) &2l 17

P
A

%
A=
ol
il
il

WA

= AT = 3).

=S
o

3} djz2 o) A AR Bl

=

g
—_
fite)

wr
1

—

0

ol

P
oy

9]

al

5—]_ [e5]

N =R
2

bl

°©

A
~

bl 2

5]

b ARE ATAY AFEHA 2

Study ID HE = thA]

L

T

B

39

1

°
o

I
%o

i
o%

iy

AR A

sholct.

7]

~

]

34, 718k A

| —
R

Al wet F oA

42



V.a7 2%

& AedMe A, ‘ndY - FeeA s JPEAIEE fZdA

B
god
=
e

Aol =4, MdE ofEgACIdS PN A AR adE ETFATEHoR

o

= ATelA AR F je efZeAlde ndtEA e MY Adsk=
X SR Aol Ay BaEA e VM Adske
TSNS Jet o Eel Aol o]t

fEelAlold whRst e e o ug, tidA R, 3AY, AT AR

TS Aol AFste] vz uEh - dadxe Arjadgs A

M-S AHEHE, AAELSYLS oF= F o] (android) 7

ZHES MRS TSP 29 AES H4 EEo|E 4,004 Ho 6.0HHoE

Cupertino, CA) & AF23F31 31, 7l &2 Unity 5.3 (Unity Technologies, San Francisco, CA)=

AFESEATE o EEl Aol dHlo]EHlo]~= MySQL (Oracle Corporation, Redwood City,

CAYE FE3to] Hloli 240 Tk T AT

43



A <\ | SHESESZEs SEer | YA R |\ wasxzsgs

Us e Pz L] 5 s UYE P2 o kL

4HY @ UNSSH ] 24HH @ s SH

s AL
2y

HEelAeld FEel M ndsh I T BES AEsla A
WS 5 83 A (F= 8.1 ndst ddAdsAe] Arjae] 3 BE, F5 8.2
Kl

T QAR Ar|#y] s BE). ofZgAoldE t=Ro|E AulEZI]

44



Mg jZelAelde 5He AR/FRRES L5 18], FES A 19,
DEALF 190, TEZU= AR} 191, shFL A AL 1D el A ALgB S

st & HUist Ay= Table 3 ¥ #rh U89 AFAA] (content truth) 50
88.774, A7 A4 (accessibility and convenience) = 84.173, &% <14 (speed and
connection) < 98.37%, 18|31 AWH4 7 (overall impression) < 93.33 02 UERO ™,

AA 16%Fol dish T2 89.680]3dth & AFolA ARESE b3 ofZE Aol

F7F 4579 AE % Cronbach’s alpha = .90= YEFR
Table 3. Results of Nursing Application Evaluation (N=5)
ltems M + SD Convert_5 point to 100
point scale
Content Truth 18.2+2.0 88.7+ 12.8
1. Content is valuable for reference 46+05
2. Complete information is provided 44+05
3. Data are objective 46+05
4. Correct information is provided 46+05
Accessibility and Convenience 26.2+ 3.5 84.1+14.8
5. llustrations have accompanying text to assist description 44+0.8
6. Effectively links to other app pages 44+0.8
7. Linked app pages provide useful information 42+0.8
8. Graphics and animations can be opened conveniently 44+0.8
9. Methods are provided for player interaction 40+0.0
10. Apps are suitable for easy searching at play store 48104
Speed and Connection 148+ 0.4 98.3+ 3.72
11. Back and forth speed between app pages 50+0.0
12. Time spent waiting for the app pag es to open 48+04
13. Correlation between app pages name and its content 5.0+ 0.0
Overall Impression 142+17 93.3+149
14. Clear topic 48+04
15. Clear and reasonable arrangement of ideas 5.0+ 0.0
16. Visual effect 44+13
Total 73.4+6.7 89.6 £ 10.5
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Figure 8. Introduction of apps at smartphone play store
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AETY] ofZgACld FRE AESAS Table 4 o o ofZgAolA
AFE7IbE dFdE dASIAAT AR S ATHoR A&kl 117

AgEIE SHm Ak 3UF ST A Utk BT ek okl (T-104),

agsrekat ks ofEY Al AR A He 253 (0F H 6.73]), Tt

FO

3 fEgAld AHEAE A B 2.63 (15 o 6.43]) HESH L qeA
BE ofZHACld AR A Hd 111 AF FHd 83.7H), T
= AClA AHEAE A B 1492 0F B 95.3%) FQF cfEE Aol

A4kl AHgR A o% LiEhg

o

Table 4. Application Usage Characteristics of Experimental Group (N =49)
Characteristics Categories HTN App DM App
Number of Student (%) 21 (42.9) 28 (57.1)

Login days 6.7 (3-11) 6.4 (3-9)
1 week average ]
) Login frequency 16.5 (3-38) 16.4 (5 - 50)
(min-max)
Login time (minutes) 83.7 (4 - 399) 95.3 (4 - 366)
1 day average Login frequency 25(1.0-6.3) 26(1.3-5.7)
(min-max) Login time (minutes) 11.1 (1.3 - 42.4) 14.9 (1.0 - 45.8)

Note. HTN = Hypertension; DM = Diabetes mellitus; App = Application
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(2) ofZeAloldel FE 7 Ao AAA %

7pEe] ndskeAtel dudas dFd w9 =2 Ay SS9 el
et WHske fake] AAA AT, ds €d9) kS Table 5 °F #uh x7|gk
ofZel Aol d ARRAl VIEoR Fofxl @] AAAE groew 1dxEuY 7TUA

FAdS WA depgon oAl AREA HE AolE Bt ndSEAE

FudAsE g & =R oshAgel AF¢ AT 583Kg, < 108/58mmHg, ¥ E I
113mg/dL = &7d kit

o ZE] A1 ALV AFY Bt nddEFA A W3 st AlAAE
o= AFE HA 695Kg oA Ho 76.5Kge] 1z, HeHe H A 110/60mmHg oA H ol
180/130 mmHg = A= o] ATt FxdAl A AT 57.5Kgol A 64.5Kg, P>

100/50 mmHg ©°llA 170/120mmHg, %2 105 mg/dL o4 175 mg/dL H$ ol A

Table 5. Results of Virtual Patients” Body Weight, Blood Pressure, Fasting Blood Glucose (N = 49)

Day 1 Day 7
App type Variables o )
Initial Average Min-Max
HTN App Body weight (KQg) 73 72.8 70.5-75.2
(0=21) " Bjood pressure (mmHg) 145/95 143/93 120/70 - 167/117
Body weight (KQg) 61 60.5 58.3-63.1
E()nM:Azgg’ Blood pressure (mmHg) 135/85 130/80 108/58 - 156/106
Fasting blood glucose (mg/dl) 140 135 113-161

Note. HTN = Hypertension; DM = Diabetes mellitus; App = Application
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Table 6. Homogeneity Tests between the Two Groups at Baseline (N=92)
HTN App DM App
Characteristics ~ Categories Exp.(n=21)  Con. (n=20) Exp.(n=28) Con. (n=23)
n(%) or M + SD xeort p n(%) or M = SD xeort p

Age(years) 215+15 221+2.38 -0.819 418 21.3+1.4 214+12 -0.301 .765
Male 1(4.8) 0(0.0) 2(7.1) 3(13.0)

Gender 0.976" 1.000 0.497" 647
Female 20(95.2) 20(100.0) 26(92.9) 20(87.0)
Frequency 44+ 17 42+19 -0.013 .990 4.4+22 3.8x£0.9 1.129 .265
High-fidelity simulator 15(71.4) 17(85.0) 1.101 454 20(71.4) 14(60.9) 0.634 .553

Simula}tion Standardized patients 17(81.0) 13(65.0) 1.328 .306 20(71.4) 14(60.9) 0.634 .553

Eigiff;ﬁﬁe gﬁ]”l]fa‘gg;'based clinical 3(14.3) 1(5.0) 1.003  .606 7(25.0) 7(30.4) 0.187 757
Mannequin simulator 13(61.9) 13(65.0) 0.042 1.000 19(67.9) 12(52.2) 1.303 .388
Role play 10(47.6) 7(35.0) 0.672 530 22(78.6) 13(56.5) 2.851 131
A 9(42.9) 8(40.0) 10(35.7) 9(39.1)

Svr:gzgomt B 12(57.1) 10500) 1875 527  15(53.6) 11(47.8)  0301" 926
C 0(0.0) 2(10.0) 3(10.7) 3(13.0)

Satisfaction on nursing major 6.7+£1.2 6.0+ 1.8 1.470 149 6.7+ 15 6.1+£1.3 1.580 121

Note. “Fisher’s exact test; Exp. = Experimental group; Con. = Control group; HTN = Hypertension; DM = Diabetes mellitus, App = Application
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agekEar ke AAe] i AR A AR AdTo] 8944, txTol

74RO 2 g o]zt ATkt =096, p = .171). &

Fr
o
Y
=y
fol

A 2o thgh AR

A A Adgto] 86.57, o] 84.9H 2 F2o3t xpolrt ¢tk = 0.75, p

TEeqel didt A AVlEsdd ke Addo] 67.8%, "ixwo]l 62.27°0%

Do AN, G ks AA ndEskeat ks Arlasd Wes Addd
dze] FdaRow, Tuda 1F AEsHe ALY dxrel FHEA
2 skeh
Table 7. Homogeneity Tests between the Outcome Variables at Baseline (N=92)
Outcome HTN App DM App

Variables  Exp. (n=21) Con. (n=20) Exp. (n=28) Con. (n=23)

M+ SD M+ SD t P M + SD M + SD

Knowledge 89.4+5.9 874+75 096 .171 86.5+ 8.3 84.9+6.8 0.75

Self-efficacy 72.2+9.6 68.1+136 111 .137 67.8+9.9 62.2+14.1 1.68

229

.049

Note. Exp. = Experimental group; Con. = Control group; HTN = Hypertension; DM = Diabetes mellitus, App =
Application
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Shapiro-Wilk test = A4 HAde Aldavh. 2 A3, ndstsar 1t A2 9] Ao

e Adgto]l p = 059, thETo] p = .064 = el n ndesAr 1135 A7 &5

(~f

zpo] ghe A¥to] p = .991, thFto]l p = 540 2 YERY} AEEES 31t (Table 8).

fol

A2 9] Aol #E& APl p = 136

32
K

3 T3 7F
A7) E57e 2po] e Ad o] p = 614, o] p = 163 & YEN} FA HAAS
A2 o] zto] gk p=.017 & bt YA

<
AHe WA gold W4E =1 Waste] thAl AASAL p = 416 e Kol

Table 8. Shapiro-Wilk Normality Test on Hypertension Knowledge and Self-efficacy Variables

Exp.(n =21) Con.(n = 20)
Variables
Z p Z P
HTN Knowledge 912 .059 910 .064
HTN Self-efficacy .987 991 .960 540

Table 9. Shapiro-Wilk Normality Test on Diabetes Knowledge and Self-efficacy Variables

Exp.(n = 28) Con.(n =23)
Variables
Z p Z P
DM Knowledge 944 136 807" 116"
DM Self-efficacy 971 .614 .938 163

Note. ™ Data were reported with the log transformation.
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Table 10. Comparison of Knowledge between the Two Groups (N=92)

Pre test Post test Difference

Variables Group t p
M+ SD M+ SD M+ SD

HTN Exp(n=21) 894+59  937+44  43+63
2.06 023

Knowledge  conm=20) 87.4+75 874+47  0+7.0

DM Exp.(n=28) 865+83  91.0+57  45%77
1.78 .040

Knowledge  con(n=23) 849:68 86.0%87  11£53

Note. Exp. = Experimental group; Con. = Control group: HTN = Hypertension; DM = Diabetes mellitus; t =
independent t test

HTN APP DM APP
96 96
93.7
94 94
o o
§’ 92 292 91.0
Q2 @
s Q2
S 90 B94 § 90
x 4
Z 87.4 87.4 s
E 88 g 88 865 s
86 86 849
84 84
Pre Post Pre Post
=== EXD. Con. == EXp. Con.

Note. Exp. = Experimental group; Con. = Control group: HTN = Hypertension; DM = Diabetes mellitus

Figure 9. Changes in knowledge variable over time

From “Development and Evaluation of "Chronic lliness Care Smartphone Apps" on Nursing Students' Knowledge, Self-efficacy, and Learning Experience”
by J. Kang and E. E. Suh, 2018, CIN: Computers, Informatics, Nursing, Publish ahead of print. doi: 10.1097/cin.0000000000000447. Copyright 2018 by

Wolters Kluwer Health, Inc.
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Table 11. Comparison of Self-efficacy between the Two Groups (N=92)

Pre test Post test Difference

Variables Group t p
M+ SD M+ SD M+ SD

HTN Exp.(n=21) 72.2+96 780£103 58+86
3.38 001

Self-efficacy Con(n=20) 68.1%136 66.4+136 -1.7+5.1

oM Exp.(n=28)  67.8+9.9 720+122  41%92
175 431

Self-efficacy o n=23) 6224141 65.8+126 37+93

Note. Exp. = Experimental group; Con. = Control group: HTN = Hypertension; DM = Diabetes mellitus; t =

independent t test
HTN APP DM APP
80 78.0 80
> 75 < /75
I} 722 S 720
= 8
® %
= 70 68.1 = 70 6/
0 66.4 2 65.8
Z s -
= =}
I 65 65
62.2
60 60
Pre Post Pre Post
—e—Exp. Con. —e—Exp. Con.

Note. Exp. = Experimental group; Con. = Control group: HTN = Hypertension; DM = Diabetes mellitus

Figure 10. Changes in self-efficacy variable over time

From “Development and Evaluation of "Chronic Iliness Care Smartphone Apps" on Nursing Students' Knowledge, Self-efficacy, and Learning Experience”
by J. Kang and E. E. Suh, 2018, CIN: Computers, Informatics, Nursing, Publish ahead of print. doi: 10.1097/cin.0000000000000447. Copyright 2018 by

Wolters Kluwer Health, Inc.
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Table 12. Themes on Nursing Students’ Experience of Smartphone-based Virtual Experience Nursing Apps “Learning about self-management of chronic

illness patients in an overall context and with enjoyment”

Themes

Sub-themes

1. Virtual experience of nurse role

1.1

1.2.

1.3.

| felt responsible as if | were a nurse
Recognizing the importance of nurse role

Feeling pride when the patient’s condition improves

2. Learning chronic illness care through virtual nursing experience

2.1.

2.2.

2.3.

I memorized the drug names, dosages, and time of administration while delivering
the medications

I learned to select healthy food through repeated practice

A feeling of self-confidence emerged in caring for chronically ill patients

3. Feeling the difficulty of chronic illness self-management

3.1

3.2

Understanding patients with chronic illnesses

It is hard to care for patients with chronic illnesses

4. Considering various aspects of chronic illness nursing

4.1.

4.2.

Considering the complex situation of medication, exercise, and nutrition of patient
with chronic illness

Thinking about comprehensive nursing interventions

5. Experiencing a new learning method

5.1.

5.2.

5.3.

Learning is as fun as playing games
App as a complementary learning tool

Expecting nurse experiential apps to be developed
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i
2
o
10
ro

" g9 = HMEIHM  HEJR HEJB MBI MEIs  HEIle Y <
4 4 4 4 4 4 6 1.00
S 1 4 4 4 4 4 4 6 1.00
ol 2 4 4 4 4 4 4 6 1.00
3 4 4 4 4 4 4 6 1.00
4 4 4 4 4 4 6 1.00
Aol 4 4 4 3 4 4 4 6 1.00
4 4 4 4 3 4 6 1.00
6 4 4 3 4 4 4 6 1.00
4 4 4 4 4 4 6 1.00
os 7 4 4 4 3 4 4 6 1.00
S 8 4 4 4 4 4 4 6 1.00
x| Al 9 4 4 3 4 4 4 6 1.00
(1728 4 4 4 4 4 4 6 1.00
ok 10 4 3 4 3 4 4 6 1.00
= 11 4 4 4 4 4 4 6 1.00
12 4 4 4 4 4 4 6 1.00
4 4 4 4 4 4 6 1.00
Mz 13 4 2 4 4 4 4 5 0.83
5% 14 4 4 4 3 4 4 6 1.00
15 4 4 3 3 3 4 6 1.00
AE 4 4 4 4 4 4 6 1.00
Ba 16 4 4 4 3 4 4 6 1.00
el 17 4 4 4 4 4 4 6 1.00
S-CVI/AVE  0.99
S-CVI/UA 160
1 4 4 3 4 4 4 6 1.00
2 4 4 4 4 4 4 6 1.00
3 4 3 4 4 4 4 6 1.00
4 4 4 4 4 4 4 6 1.00

=T
ol 5 4 4 4 4 4 4 6 1.00
(1028 6 4 4 4 4 4 4 6 1.00
7 4 4 4 4 4 4 6 1.00
8 4 4 4 4 4 4 6 1.00
9 4 3 4 4 4 4 6 1.00
10 4 4 4 4 4 4 6 1.00

S-CVI/AVE  1.00
S-CVI/UA 1.00

Note. I-CVI=item-level content validity index; S-CVI=scale-level content validity index; AVE=average; UA=universal agreement
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Abstract

Development and Evaluation of “Hypertension
and Diabetes Patient Care Smartphone Apps”
on Nursing Students’ Knowledge, Self-efficacy,

and Learning Experience

Jiyoung Kang
Department of Nursing
The Graduate School

Seoul National University

This study was conducted to develop smartphone-based virtual experiential nursing apps on
care for patients with chronic illness, especially patients with hypertension and diabetes, and to
evaluate the efficacy of apps on nursing students’ knowledge, self-efficacy, and learning
experiences. Apps using gamification elements were developed according to the steps of
assessment, design, development, implementation, and evaluation. Knowledge and self-
efficacy were assessed via questionnaires while learning experiences were assessed via Six
focus-group interviews after using apps for 1 week. Quantitative data were analyzed using

descriptive analysis, Chi-square, Fisher’s exact test, t-test for the homogeneity of participants
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(hypertension experimental, 21; control, 20; diabetes experimental, 28; control, 23), an
independent t-test for effectiveness in each group. Qualitative data were analyzed using
qualitative thematic analysis. Knowledge on hypertension (t = 2.06, p = .023) and diabetes (t =
1.78, p = .040), as well as the self-efficacy of hypertension (t = 3.38, p = .001), significantly
improved in the experimental group compared to the control group. Self-efficacy of diabetes
was not significantly increased in the experimental group than in the control group (t =.175, p
= .431). Students may utilize the apps for a complementary learning tool without limitations of
time and space and derived overall satisfaction with amusement. The “Hypertension
and-Diabetes Patient Care Smartphone Apps” are effective learning tools that assist students in
assessing patients’ health problems and that implement nursing plans to improve patient

conditions.

Key Words: Hypertension, Diabetes, Mobile apps, Nursing education, Gamification

Student Number: 2012-30117
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