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Abstract This study aims to evaluate the usability of a banking app that is frequently used
by the elderly. To this end, the usability PACMAD(People At the Center of Mobile Application
Development) model that can be used in mobile was explained and the usability evaluation was
empirically verified for the elderly over 60 years of age. For this study, descriptive statistics and
variance analysis were conducted using SPSS 25.0 for 165 elderly people who had experience
using banking apps.

Looking at the analysis results of this study, efficiency, satisfaction, and effectiveness showed
relatively high scores, and learnability, memorability, error, and cognitive load showed relatively
low scores. In addition, in the verification of differences by age, it was confirmed that there were
differences in all variables by age. These results suggest that the elderly’s usability evaluation of
banking apps and differences by age could be confirmed, but there is also a limitation that
comparison with the general public is difficult because the age is limited to the elderly.
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Table 2 factor loadings for measurement

construct measurement items study measures
ET1: The banking app makes it easy to find the menu you want.
. ET2: Banking app clearly shows what to do next. Choi(2021),
Effectiveness - . R .
ET3: Banking apps provide easy access to the menus you need. Nielsen(1994)
ET4: The banking app shows the progress in an easy-to—understand manner.
EC1: Banking apps help with banking.
Effic EC2: Banking apps are useful for handling banking. Chung et al.(2020),
Ci
ey EC3: Banking apps reduce banking hours. Nielsen(1994)
EC4: Banking apps are available anytime, anywhere.
SF1: I like the banking app in general.
Seficfacti SE2: T feel good when I first touch the screen on the banking app. Oliver(1997), Park and
atisfaction
SF3: Banking apps are aesthetically pleasing. Shin(2012)
SF4: The font size and sound of the banking app are appropriate.
LBI: I think banking apps are easy to learn.
ity LB2: I think anyone can learn banking apps. Afif(2021), Baharuddin
LB3: Understand how to use the banking app. et al.(2013)
LB4: The banking app is easy for anyone to use.
3 MBl The interface of the ?anking ?pp is easy to remember. Cho and FRuh(2017):
Menorability MB2: How to use the banking app is easy to remember. .
) . ) Nielsen(1994)
MB3: It’s not hard to use the banking app again.
Ele T’he banking app offers soluti(.)ns Wher.l problems arise. Chung et al(2020),
Errors ER2: It's easy to solve problems with banking apps. .
. . . Nielsen(1994)
ER3: Banking app offers quick fix in case of problems.
CLI1: I can respond quickly. to the needs of the app. ARfC021), Baharuddin
. CL2: T can use the app reliably. .
Cognitive load . et al.(2013), Harrison
CL3: Need my effort to use the app. ¢ al(013)
et al.
CILA4: T can complete the task at any given time.
T, ET4 WS 18 A4S &7 44 B TAYor 54 FAE HEE HAA T
FE AE T 42 AE HArz dEs 57542 Afif(2021), Baharuddin et
T3 gt al.(2013) o A& Bt o= WAool wig
&84S Chung et al(2020), Nielsen(1994) 7] 419 A% Aeoglow LBl WAel
5ol 7% vgow WA o8 %ol & $7] Ay Azs: A%, LB WAl F
gAol Axg Aolgon ECl: W7 go] 3 T ol o glva Azbsks Ak LB3 WA
PRl EgE FE AW, ECZ WAl 4 1 ASwuel s ol 3%, LBE: Y
GRE Astcd FE AR, EC3 WAl Aol Fru 47 AT & AL Aol W
ed QrALE Z 4%, BC4 WAl T AR 5 F 4230 59 AL AwE 74
AA ot E A& d AR 5 429 A
ol 54 YAE HEE Aio=z AT 71917542 Cho and Huh(2017); Nielsen
W= = Oliver(1997), Park and Shin(2012) (1994) 59 AFE vgoz Wil A A&
5o ATE WFoR AE FA WAQ dal A o] 4 A= Ao @om, MBL 47
WEes AR golglov], SFI AS3A W el dAEselzst Jlay] 48 AE, MB2
Aol Mo mpgo == AR SF2 AL el AREHHol Y3t AR AL,
& WA 3 - HH =7 0] MB3: B & thA] Ab&stelete o {4 &
£e A=, SF3 A mAdel AMAeE  Ag e A% 5 3BFdor vHHor 54
WEs 4%, S S WAYY FE IAE HEE Asd
A7) @ AR EE T 5 F AT 9 F+E Chung et al.(2020), Nielsen(1994) %
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e A dx=2 Foglon, ERL: wAl & AE 5 45% 58 YAE HEE ALY
A wFqlo] A WHE AAStE AR,
ER2: W7 o] A HAA] Aol 4 A&,
ER3: A TAA WA oA wE fAads 4, A7 &A1}
AAsE A% 5 3w 548 HAE HEE A}
& 41 MEN 2 EtEN B2Y
npx]uto 7 QX H3H= Afif(2021), Baharuddin
et al.(2013), Harrison et al.(2013) 59 d+& B oo AR uek AFA BEAe =3
Mo WAYS AFEST] HE Wad AR go) 98] SpsS 258 wEoR waH 2R
Aeidel we gwR Aagen, CLL 99 A agvigs 24¢ 29T 94 244
a7 e SR oodE AE CL2 e gorae N dude] e ZHRFET
ol o7 ALt 4 Q= An CL3: #dd) 7ol AR2E 8JES Y= AAHS der)
© &¢t AFEARY] ="o] o d AR CL4: F Q0 ZZ3= W o7 FA X EM(principal
Table 3 Exploratory Factor Analysis
1 2 3 4 5 6 7
ET1 139 202 231 .825 220 162 135
ET?2 106 196 271 817 232 128 150
ET3 205 213 248 .846 146 107 147
ET4 141 191 207 812 236 189 170
CL1 .080 209 792 287 252 229 197
CL2 168 147 .859 261 180 154 153
CL3 133 203 .828 262 138 .209 196
CL4 101 184 .820 264 243 234 168
ER1 .230 133 273 213 201 817 164
ER2 173 173 202 147 195 .849 188
ER3 .209 154 241 157 223 824 .206
MB1 283 203 232 231 224 235 769
MB2 .240 254 257 185 172 217 795
MB3 285 213 252 225 236 225 769
EC1 .200 .851 178 218 189 165 130
EC2 211 .831 156 185 215 .096 .208
EC3 179 875 165 .206 138 120 154
EC4 207 .829 179 157 202 128 110
LB1 .852 .260 103 136 178 144 174
LB2 .867 204 102 138 189 109 143
LB3 .866 134 108 127 217 131 .209
LB4 .839 227 126 137 162 239 133
SF1 204 213 222 221 175 215 .080
SF2 247 202 .078 234 187 180 205
SF3 184 190 .239 176 .835 154 165
SF4 213 184 251 216 .800 156 156
Eigenvalue 14.289 2.438 1.810 1.489 1.391 1.112 1.021
Variance 54.959 9.376 6.963 5.728 5.348 4.277 3.927
Cumulative 54.959 64.335 71.298 77.026 82.374 86.652 90.579
Cronbach’s a 0.959 0.964 0.970 0.961 0.945 0.955 0.962
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Table 4 convergent validity

items l(f)z%ti%rg error AVE CR.
ETL 0914
4 ET2 0915 19945
Bfeciveress | © o oot T 0861 0961
ET4 0947 22153
ECI 0951
. EC2 0922 23255
By | D gom g 0897 0972
EC4 0919  23.007
SFI 0873
o SF2 0876 15764
Sistction | o 0 oo 0869 0964
SF4 0924 17677
LBl 0937
N LB2 0917 21567
Leamability | ) b goos  oagy 080 0999
LB4 0917 21566
MBI 094
Memobility | MB2 0937 23831 0873 0.954
MB3 0961  26.249
ERL 0944
Frrors ER2 0923 22354 0845 0942
ER3 0943 24152
CLl 0945
Cogive | CL2 004 25306 o0 (o0
load CL3 0933 24041
CL4 0955 26689

model ity 2/ d f =1.323 GRI-0861, CFI-0.984, NFI-0967,

RNR=0.028 RMSEA=0.044

Table 5 discriminant validity

ET CL BC 1B SF MB ER

ET 098

CL 0671 0912

BC 059 058 0947

IB 040 0419 0536 094

SE062 062 050 057 0932

MB 058 060 0509 0614 069 094

ER 0531 0618 0481 055 050 063 0919
Diagonal elements are square root of AVE,

others are correlation coefficients
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Al 1S 4 9tk BE 89l el 35 o]
14 41 elate] A4S HolFE Roz U

Sk AR&AE 7 A9 AMEA WU 891 F
of Z&AM=4.02), WF=(M=399), =44
(M=395)2 A8 oer =& Hrl7t yehd w
A, gH7sAM=361), 719754 (M=3.59),
LF(M=358), AAF3HM=352)x= o=z
v {7 g9t =3, PACMAD =29 A
7FAl @49 AFERE, #) AEAES JfjPow
s o, Ak, A4, HErE Fog P4t

e,

45 AEX A-EH ALEH "otel xo|

o
& 60~ 64*1] 65~6941, 70~744,
754 ol 4ol 47) 1Eo® o] Algdn) &
g W, g, 7l

1

fol
o
o

Table 6 Usability Factor Score

Factor Min Max M SD
Effectiveness 1.00 5.00 3.95 0.96
Efficiency 1.00 5.00 4.02 0.84
Satisfaction 1.00 5.00 3.99 0.75
Learnability 1.00 5.00 3.61 0.94

Memorability

Errors

Cognitive load

1.00 5.00 3.59 1.07
1.00 5.00 3.58 1.10
1.00 5.00 3.52 1.24

Table 7 Homogeneity of Variances

Factor Levene p—value
Effectiveness 2.55 0.058
Efficiency 1.90 0.133
Satisfaction 1.30 0.275
Learnability 0.14 0.935
Memorability 0.43 0.732
Errors 1.80 0.149
Cognitive load 2.26 0.083
b5, ©F, AANHE IUh FHS B
A BRA s g F AFEHow
Scheffed AF&-8th Scheffed & iAto] 714

B
o] ‘jr(Noh 2019).

AskA gg 9 AHgEks 7]

o} o] = Qlef FEAte] p>.05 B AA
e BE Q19 Tt MM HE AS &
A = ok ggos EAHEAe Aye 1
& Table 8 &4 Table 9, UFE+
Table 10, g%7Hs4d> Table 11, 719804
& Table 12, ol2]i= Table 13, <A F3l+=

Table 145 &3l o5l lth

Table 8 ANOVA of effectiveness result

M
age N 1 5 +SD F(p)
60-64 31 436 0.82
65-69 49 429 075  11.238
70-74 40 | 384 384 084 (0.000)
75~ 45 | 3.38 1.05
sig. 0.135  0.076
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Table 9 ANOVA of efficiency result

age N 1 M 5 +SD F(p)
60-64 31 433 081
65-69 49 422 067 8670
70-74 40 408 086 (0.000)
75— 45 | 353 0.81
sig. 1.000  0.547

A3=E 2w EA Table 8¢F o] WY
et AlEA e A aapAe wme dxd
Z}ol = F=11.258, p<0.01= e} Aol7b 9=
Ao® WA ALF HFS B3 zols A
HEWH, 60~6441(M=4.36), 65~694(M=4.29),
70~744(M=3.84), 754 ©]4(M=3.38)= L}E}%:
th olge AHE F&l gyl did Huke
7078 dojzbaA 60t Jeka} zolE B wh
F ATt deoldte AS FAd & AT
Table 99 &&4 tﬂi AYNE AHRH F=
8670, p<0.01& HEz+ o7} EAstsE AL
g 5 AATh A}?fﬁi% e AFU &S
2w B 60~644 (M=4.33), 65~6941(M=4.22),
70~7441(M=4.08), 754 ©]4(M=353) 2.2 e}
Uk 8ol dis dEE AL 60~744 7k
A FAASR Zol7b glAIRE T5AI7F Holrbd
A Zol 7 e E AE B3dT S At

Table 10 ANOVA of satisfaction result

M
age N 1 5 +SD F(p)
60-64 31 444 061
65-69 49 | 412 412 066 8439
70-74 40 3.83 0.7 (0.000)
75- 45 | 338 0.73
sig. 0052  0.252

t&o2  Table 109
p<0.01= e} Jo zhe
AT 5 AATh AAFHZFT ARE= 60~64
Al(M=4.44), 65~6941(M=4.12), 70~7441(M=3.83),
754 o] (M=3.38)= UEY 60t & WEHE A
F7F 482 2 Wb glAT 700 7F doivt
WA 3HY R dolxE RS FAT Ut
Table 119] 8%7FHs42 F=6.090, p<0.01%2 }+

TSEE F=8439,
2ol 7k

Elu Fezte] Aoyt EAlshe AoZ e
o AT AYE AFEYW 60~644
(M=4.00), 65~6941(M=3.85), 70~ 744 (M=3.39),
754 ol A (M=327)°o. 2 uUEyt AAEAS 24
7= 60-6941, 65-7441, 70-754 o] AFo] F U3
Aoz nelth w3 sharteAdS e Wy
of Hl&l 60~64A49 754 o]/e] xfolrb A=

o 3 51 2=
AL Fdd 5 3

Table 11 ANOVA of Learnability result

M
age N 1 5 3 +SD  F(p)
60-64 31 400 0.75
65-69 49 38 38 096 6.09
70-74 40| 339  3.39 0.89  (0.001)
75— 45| 327 0.95
sig. 0955 0.156 0.897

Table 129] 7]97}s4-2 F=18.279, p<0.01=
GEht Aug Fol7t EAles Ae dAg 4
AT AFHF AdHE FHRW, 60~644
(M=4.14), 65~6941(M=4.02), 70~744(M=3.57),
754 ol (M=2.78)2.2 Y ELRTE 604 ~644]
AAE BAROR Aeel Wt ehid @
e Ao nolAR TBA ol geM 2 Eo A
FosEre wolFYth wAAS ANEE o
ofelgol A& AT

’

Table 12 ANOVA of Memorability result

M .
age N 1 5 +SD F(p)
60-64 31 414 0.92
65-69 49 402 093 18279
70-74 40 357 100 (0.000)
75~ 45 | 278 0.89
sig. 1.000  0.065

Table 139] 27+ F=14.761, p<0.012 e}
U ZJEE Aolzh E=xEkE AS ST A
ATt AAFHAS AARE AuEY, 60~644
(M=4.28), 65~69A41(M=3.94), 70~744(M=3.30),
754 o] AFH(M=2.94) 0 & JEFETE 604 ~ 694 =
EAHow & Horolgt 8 4 YA 704
o] AFe GOt S} o]t A= Ao E UERG
th E3], 754 ol el A= glo] e FHI WS uf

A7k 3% olst= vpERsk:
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Table 13 ANOVA of Errors result

M
age N 1 5 +SD F(p)
6064 3l 428 0.89
65-69 49 394 090 14761
70-74 40 | 3.30 LI (0.000)
75~ 45 | 294 1.01
sig. 0.443  0.496

vz e o 2 Table 149 Q1A F-3= F=31.304,
p<0.012 YE Jzk Zol7p EAs= A&
AT F AATh AIFHT AE AEE,
60~ 6441 (M=4.24), 65~694]1(M=4.18), 70~ 74A]
(M=3.40), 754 ©]A(M=2.42)0 & ettt 60
o 7219 AAFsE AA ThEA] LA 704
FE QARSI A "ol = RS Fldd F
Qoth E3], 75AH o)A 60~64A49] H] 3|
1.82% 0] Wolx RE W Fo| 7 dEol
23S F3AT F AT

Table 14 ANOVA of Cognitive load result

M
age N 1 5 3 +SD  F(p)
60-64 31 424 090
65-69 49 418 084 31304
70-74 40 3.40 103 (0.000)
75- 45| 242 1.16

sig. 1000 1.000 0.994

ora Bwl, 60~644° w1
e wAdge 4%@% CE T S
4.44)9} 65~694 = @37}
54 (M= 385)~§LJ+H<M 429)% e gf R
o]
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HoFoo

Aol g AMEA H7bE 70~74M7F H
WA 2840143 (0295 AL BE
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71 Aols BT ZoE YETH
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23(055), 719 7+54(0.79), °121(0.36), 1A H-3}
(099 & WFE(0.15% TF7H540.12)S A
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g o 2 754 o] el aHF
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