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Objective: This study was conducted for the purpose of proposing a method to
evaluate user experience for a system using a multi-criteria decision making model
based on the evaluation factors of user experience.

Background: User experience refers to a direct or indirect experience that a user
obtains in the process of using a product or service. As various digital products and
services become popular and competition intensifies in modern life, user experience
is becoming more and more important. Various studies have been attempted to
evaluate user experience according to such necessity. Since the user experience that
an individual has for the same system can be different, it is important how the user
experience evaluation of the system incorporates this subjectivity.

Method: In this study, a method to obtain the user experience score was proposed
by using importance weights of the user experience evaluation criteria and averaging
the scores for each evaluation criterion of the system. To this end, we first determined
the criteria for evaluating user experience based on the honeycomb model. AHP was
used as a method to derive the relative importance weight of evaluation criteria. In
addition, a Likert scale from 1 to 5 was used to give a rating for the user experience
evaluation criteria.

Results: In order to examine the applicability of the method proposed in this study,
it was applied to the user experience evaluation problem for car rental websites.
In this study, 'useful, usable, findable, credible, desirable, accessible, and valuable'
presented in the honeycomb model were used as user experience evaluation criteria.
Both the UX score and the SUS score showed a statistically significant difference at
the significance level of 0.05 for each of the three car rental websites. A similar pattern
was also observed in the average score. And the UX score showed a significant
correlation with the SUS score of 0.509.

Conclusion: User experience evaluation using the multi-criteria decision-making
method showed a high correlation with SUS, which has been used as an effective
usability evaluation method in many studies. From this fact, it can be seen that the
user experience evaluation method proposed in this study can be effectively applied
to the user experience evaluation problem of a system.

Application: The results of this study could be used as a method to evaluate user
experience on a digital system.

Keywords: User experience, Multi-criteria decision making, AHP, Honeycomb model,
SUS
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1. Introduction
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AHEAL A& (User experience)0|h AFEXALZL ME E& MH[AQF QIEMNSH= a0l QA k= 25 &7t
(Desmet and Hekkert, 2007). & At2|0fM CIX|E 7|&0| CEotE|HA CIX|E ClHO|ALE MH[AO0| CHSH A
G2 =O0|X| UCt matM CIX|E CIHRO|ALE MH[A0] CHot AtEXE A HIH LYo thoh A7h MA L 0
2 AMBY Eot o J|EStA AR R RS BIISHAAL SHRAL, Hazlett et al. 2007)2 AFEARQ| Z4dH
AEe st axt 8FALCE 0]2|0 = Hassenaahl and Ullrich (2007)2 ME2| 02 =S EHsl= MEX|S
al. (2006)2 d2lH HSS ZHGI AMEAL dYS HIISIICE o[t 20| 7|E0| ATE A 9

M AHEAL Ry FHECR OfEA Folstd=rtol mat CHE A4S EoIth 2|1 e
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2. Method
2.1 UX evaluation criteria

Morville (2004, 2006)2 ArEAt ZEES M8l @42 S M(useful), AFEH(usable), 274 20|M(findable), A 2Z|d(credible), =&
T (desirable), &8 (accessible), 7HX|d(valuable)2| 77tX|E MA|SIRALE. Figure 12 MorvilleOl 2|30 HAIEl AFEXL BRHO| SLIE
ZYOICt BILIZ 2Y2 ALEAL AR sfAnt WIHE Qo Q212 o2 Ao E8E/0f 27| IfE0](Ko and Kim, 2019; You

etal, 2019), Ar8X Y E7HE I8 ChIE QAMEE Z20M EIP|EL 20| 20 ot O|QlEs 2HE MSSCh

useful
usable desirable
valuable

findable accessible

Figure 1. Honeycomb model
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SHUFT ZHOo|AM2l 2t 240 et Fol= L3t 20k FE8d(useful) HBOILE ME[A7F ALEXIOA Lot {E0HXIE L
£°9OICt AFEXIO|A FEIHA| Y2 HMBOILt MH|AE T2 deE HIE + 8lCh AL8Y(usable) AFHEXAIZL HIFOILE 7

t ls= 20t
L} HolA ALY 4= JAEXIE UEIHE £Y0ICE AHEE2 AFBAE HFO|LE MH|A2l A8 FEE R0MH0|1 28802 H4Y
T AEE St At BEO| QUCE T2 ALEA FHE A HE2 B2 AEAS0| g1 HPA A8 4= UA0{OF ottt &A &0
H(findable)2 ALEAZ} EREZ otz YEE YOt A EHY & A=XIE LEHE S80ICh w2 & HOo[X|of A= 2ZE 2H=
7b 2xX AHHQME, HIZLA St 20| & F2otel MHoz fYEX| @1 FAL(Z HOX| S| EEE 32 AHEAt=
et FHXE X0 B2 o23S Y AOICh Wt 2 0|d: MFO|LE A0 ALEAH ZEof| O0je Sdtef. 42|
Y(credible)2 HSE FE7t Lot F2stn SHO| 2ES=XIE LIEHE £90ICH MFOIL MH|20M KSst= F29| Mg
80| ZojE[of ACHH MR Fo| £ &= 0/F AOICt 01 Y(desirable)2 HZO|Lt AH|A7F ALEXIO|A| ROtL; A Es}
= dgs HMaotl, 2dH SN EHEE MSO=AIE LEtU= £80I0) 0j5d2 22ig, 0|0|X|, Ofo|HE[E|, Os}, #Y S
of 2lsto] ZYEICE HYO| 25 AEAS2 MFOILE MH[20f Ofoh O &2 ALEAL FEE 2 2 AOICh S (accessible)
2 82 Yo, AlZ Yol, 2 FO £ ofs Fojet 22 LR Yoot A= MEAE ZETI0 RE SHO ALEAE EA B2
= UAO{OF otCh= HYOIL KZO|Lt ME| A= FOi7t Qe AFBAtE CHE ALEALSt ST ALEAL BEE 7HE & UA=F 245
Ofof SiCt M2gS 12t LIRS = 0| Z22 A8+ e #A & Rolth 7Hd
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2.2 Rating of UX evaluation criteria
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Figure 2. UX evaluation model

= ATO0ME HMFOILE AH|A0 S UX E77|E2] BHeR 58 2[HE HEE MESEE dA XUt Table 12 UX B7H7|E
Of gt B7HH =& LEfHCE

Table 1. UX Evaluation Form

Evaluation scale

Evaluation Question | |
criteria Strongly Bad Neutral | Good | “tongl

bad good

Useful How useful is a product or service to users?

Usable How easy is it for users to use a product or service?

. How easily can users find the information
Findable
they need?
Credible How accurate and purposeful is the information

provided?

To what extent does a product or service provide
Desirable users with a differentiated experience and provide
pleasure in the emotional aspect?

Can users with disabilities easily use the

Accessible P
product or service?

How much does a product or service contain the

Valuable value of the brand or identity?

oE & ChetlZtSstalX|
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2.3 Weighting of UX evaluation criteria

= ATPOME FIIStAA Sst= A|A”O S B7|ESC S8k HEXE ZEoH| ftY 24451 (@nalytic hierarchy
process; AHP) (Saaty, 1977)2 Z&St=8 LA E|UCH AHP= Q7HO| HTHEEHS 0| HIfETSHELD T —?—4‘- tICh= AHEE 27HE
ST AAEE ZHE N0 HAXHCR 2T + Atks 8 WEM 2] 71X AAMZFZEM 0 &0 2Tt Table 2=
AHPOIA AFBEl= Mo Holoh HFHO|CH
Table 2. Fundamental scale of AHP (Saaty, 1977)
Scale Definition Explanation
1 Equal importance Two activities contribute equally to the objective
3 Moderate importance of one over another Experience and judgment strongly favor one activity
over another
5 Essential of strong importance Experience and judgment strongly favor one activity
over another
7 Very strong importance An activity is s‘grongly favored and its dominance
demonstrated in practice
. The evidence favoring one activity over another is of the
9 Extreme importance hi : . d
ighest possible order of affirmation
2468 Intgrmed[ate values between the two When compromise is needed
adjacent judgment

2.4 Calculating UX score

Aol oSt AHEXES UX EaE 7=1| 57| st Eorg AIAEO| CHet 2t FIIE S BHE ALEA B0 ot BobIE
=2 T8k IIEKE MBI 7t OFE 20 oottt SHX|2 Fr7|EE2 e 7HSETotE 100M 5 Al0]2] gtez
AMET| WE, 7S E o "*—re 1008 H=2 Hghor| Qfoto] 2t ot7|=el BHOA 12 M g0 258 &otd 7HEEost
C. mEpMd 2 AFOIA FAIE Lol Wat AR 3 5 Aldts A2 T3 2ok o7IM wie iHl E7IEe S8k
s

Xjo|1, Rz it F7H7|E0f TR EHFOIC
UX score = YW;x (Ri-1)x 25
3. Application

3.1 Application system

= A= MF HEIE GH SO 20212 128 7|F HolH AME &9 370 M RORETY 2|7 SKHEFE HEeR
S UHSHACE ROHE 7= EHEAE0] ZALSH CjotQl= AEFH 22 HMEIRX] 19|, = 22001 7§ X|F1F 27t =
Lol XFS ERe YHOICh FelFhs SKHETIS] MALMEOIN 2|5l 714, MES X Holz2z2 7 PAolct. 12|
1 SKRIE7HE HEFH HRE 207%2 13% SEHQ 19 RH(234%)E FZ3t= 2AALOICE Figure 32 HE 7L 37§ YRS ZHO|
X|o|ct
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Figure 3. Application system
3.2 Experiment for UX evaluation
2 AF0M = MF dEZE 29 371 gHel & Ho|X|o|AM HF X|Fe| HE{Ft o 25t7|eF gtEst HYS WS SE St T2
Ho 2 2| 7tYetY|, 2A01%t7|, Akt HE o|Yst7|(MFE KDoA 53 2028H 27N A SEBAHGE: LR, Ed. &
HXAHE O ASHA|R), X|H &7| S92 HAUZ 108 2 THEE of 20|, Al YA HAO|EQ| CHst ALEM HItet AFEAL 4
o I FAHSHRALY
A2 M YHE S5t RsXtE HWESH A0l Qe e 3082 MR ot 3082 ERAUHE 23.1M(STD=1.04) ULt
Ml AOIEO] CiEH MY &=ME FARE TIHE|RALE 5t ALO|EO EH?J AY0o| ZRE F0= Table 32| SUS E7t 51} Table 19
UX B7b7|Z0] st Wt 38l SUSE John BrookeZt 1986101 7Hetst AR HIL Wioz AIRMES 1 W2H 4%
= Ae 1074 42 =22 #Me|of UCH O30 B2 UM SUSE AHESI0] SHEQIO], AZEQ 0], ZHIY HX|, HAOIE
2 88 Z2IUE HIERS LYt ME MH|AL AHEHE H7H5H fCHBangor et al, 2008).

Table 3. SUS evaluation form (Tullis and Albert, 2007)

Evaluation scale

Evaluation Items Strongly
disagree

Strongly

Disagree Neutral Agree agree

I think that | would like to use this system frequently.

| found the system unnecessarily complex.

| thought the system was easy to use.

| think that | would need the support of a technical person
to be able to use this system.

| found the various functions in this system were well
integrated.

| thought there was too much inconsistency in this system.

| would imagine that most people would learn to use this
system very quickly.

| found the system very cumbersome to use.

| felt very confident using the system.

| needed to learn a lot of things before | could get going
with this system.
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A|2EI0| THS UX B7171EQ] E7F 20l AL MER ZY SHOM EI|ES JUX S5 AHPE 28310 HIISIRALL
AHPE ALE%H B7H7|EQ| 58X W7t AHP Priority Calculator (https.//bpmsg.com/ahp/ahp-calcphp)E &-&3IRACHGoepel, 2022).
Ot2H2| Figure 4= o+ Fo| MAWUXZRYH TEEH HIP|F 41X 5L 75X 0|C.

Priorities Decision Matrix

These are the resulting weights for the criteria The resulting weights are based on the principal eigenvector of

based on your pairwise comparisons: the decision matrix:
Cat Priority Rank  (+) ©) 1 218|486 | 7
1 Useful 16.4% 3 4.5% 4.5% 1 1 025 200 1.00 500 4.00 6.00
7) Usable 42.8% - 17.6% 17.6% 2 400 1 500 400 7.00 7.00 9.00
3 Findable 12.1% 4 3.4% 3.4% 3 050 020 1 1.00 4.00 3.00 6.00
4 Credible 17.0% 720 7.2% 4 1.00 025 1.00 1 6.00 6.00 7.00

2
k .14 0. 17 1 i 4.
5 Desirable 4.1% 6 2.0% 2.0% il S vt i
5

6 025 0.14 033 0.17 200 1 5.00

6 Accessible 5.5% 2.5% 2.5%

7 017 011 0.17 0.14 025 020 1

7 Valuable 2.1% 7 12% 1.2%
Number of comparisons = 21 Principal eigen value = 7.547
Consistency Ratio CR = 6.8% Eigenvector solution: 6 iterations, delta = 5.1E-8

Figure 4. AHP application of a subject for rental website
3.3 Analysis
Ml 7Hel RIE{ZE FALOIEO| Ciot AtEAF Zedlt AFEY E7h Z20tE 243t ZUE UEIE Figure 58 2T HAOIEQ ALEXL
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Figure 5. Mean score of UX and SUS for three rental websites
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Table 5. Correlation analysis between UX and SUS

Table 4. ANOVA for three rental websites

4. Conclusion
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