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Abstract This study was conducted for the purpose of improving the usability of the product through
the usability evaluation of the voice tag reader to improve the life convenience of the visually impaired.
Perceived usability evaluation was conducted for 19 evaluation items based on the evaluation model
considering the usability principle and the characteristics of the visually impaired. A total of 50
participants were included for the analysis. As a result of the perceived usability evaluation of the
visually impaired, the safety of the voice tag reader, voice and sound quality, and accuracy of voice
information were relatively satisfactory. It was found that the reader received a low evaluation in terms
of efficiency in use, including the size and weight of the reader, and the convenience of carrying and
storing. For the usability improvement, the procedure for using a product needs to be more simplified,

and it would be helpful to input and supply tags for commonly used objects in advance.

Key Words : Voice tag reader, Usability, Visually impaired, Ease of learning, Convenience, Efficiency,

Ease of memory

B =00 2023 HE(UET|2HEEMR)S MO SIATML-FUUZT LMD HGZAIC| KIS Lot L3 o7
(No. NRF-2022M3E8A1081226).

"WAIKK} @ 2ABKsrkim@scnu.ac.kr)

H49 20234 038 13Y 23 20239 4% 129

0=

AIEY 20239 428 16Y



ARl e 717e] 25D Rt 4 75
AR, obA = o]l F2|0 AR 7} ot Sl =
E W3] 15t ol §He] He Al m=w 2
gluEte] 20199 WS @2 15,2194%0]1L °]
= 7hzdl AlAel]le] oF 25337l ol=al RUeH1].
HARAE ol dfe Hd Syt Ao’ &
AAHZ 90%E AABkL QlaL, AlZFdel]l & 90%7t
FAA AL B AoR QR AR HAE &
Sok=tl ool AW HAE ARSSIA] FSkal Tt
[2]. SHAIRE AIZPGl1ES] 86%7F APFEES ARESkaL
NIL, AZPONRIES] Bolx Aetd E483} o]F g9
AR A 117171 882 ofzls 52 Eudo] Al
S3L T3

A OAE 2AISA Al fI%t
<, ABlae BERP ARl 67 5 EAARS
of/ulgel 3t Y sjaE st Ot IT 85
=< 5% OAE FEHAE F4 Foly Il ok
ulEsket AAIAIE o= AlZel]lel SokE IT AlEE
o] /T Flom AR AEFS Adshle 43
A, A =2 M, A EE F3f ARAE A
o sh= Network A24, 444 A2l 71&= &
AR FEoR QI8 HiFsEA] okl . S
A2 AUFERPY, AUHE X|igo], AUtE
o|, A 7|& 7Ht AntEQR|9 7o A5, A%
AZ A AmEE A ofE, AlZPade 't
7 ME|A 8l B2 7)E E9E 5 Ot AEs
o] ZAIRH4-71.

ARERIEM 7le2 AORIES] dhe] AE A
7171 913l 82 = ot AlZFgelle] S3AE 2HA
U, Boles wstAY, HdEe AEsket &=l 2
T A Aol JIFFAAE S8l RFIDE L
A4E JEE AtE o4 BT 7] B AUEE
= &0 94 7Fssith o] AFlME AdE dEL
2E71E A7) S8 AR WIHE AT WelE
Starzh diet. o9k Z2 AR B7F e S5 AT
dlolelE sk AlFY 2AE =S 5 A
b AAE Zolet. FAH o2 AR, Azt Aol ARGA
=0 Mg SH2=H7|E ol8stk=t Ao ojudt
Aol leAl ARgdE WUk, EA, B7F AE
vhgo= Aol AREARECIAl S/dE L2 E71E ol&
Skt Slol AR S AR I ke AlXSke

7

o
)

2

d0 oX XN o rlo of
2 o rE

)

o Aot & =529 28014 ¥ A4S dESh, 3%
oM A S H7o] diek AlPge]l HA
A8 TB7F Rl g BIRIREE AARIT 470
M B7rase] digt 243 s3olM e =22 2
AAE gttt

ol

rht
pi)

2.

i

o7

5 oAl Aol g SA L E ] At 4
SEIE AT AR olsie 91 9 B A7
| chel 72ks) SNt

)

2.1 A8l Y o il

gursoz Agaols old AHEe] AgEE Ak
7S Eai 5, Aol At 45Agstel A
2 A8 4 Qs BEolch A8 Yo} Fagk 7
g Al 7 Aggold, AR, sisgoliol
SHE & % 9tHS).

Azsgolut Qo] AolA19] AH84E olop] &
e =A A 7 8, SReBeld, 1R, 7198
o}, AL 259 950 B804 W FTHQ G
QISR o] RolAITHo]. 4, AT A4 7 7]
BA9] 4t w97 49lok ke Zolth A8
A2RE AR SHe A T SolA ol 713

Q] FEuke 7hsRt o whE ARE Wioll 71 gt

T

=TT O o
WO 3 4 Q) o Fi Aol Frk 07|14 A2d
o] Av} Qo] B AL A By o] By
ZAHA4E Sgo] B wn|, AAY A8 BHUS
o] 27 Ho] sl FHH ANE HAA ek 3
Fe| g4 FOIA ofF] o] ALEQIS & A185

€ A= AR tiRES FF ZRA9E A ARgShaL
YAl 2a3 Aeo] dsto] 7R ARgshe Holth
ol |, £LELS THE ARt ARl &
gt aaF 7]98oldolth. B8 S58oliol ¥ <
ElEo]AE ][O 412 vk wou B T Ids
A& AT whet thA] ARE o] AR8/do] 2]
£l o] F 74 847F &Hs] 22 22 ofrH10l.
EZH AIAFE AREOHE B9t @57 Hofof sl AR
Q77 st E5l] A HARIEofoF s
AT @F= ofdf WASHA] Gl HARRIskE Aol ¥
ot TR Eo R, 29 SR ARSE WY EAZE
rle FEE oA ol8 45 & e &



cha

JEi2I7|9] MY HoF & JHM ot

A7 3

oo o

o §e ol ALgHt,
AL oA o
[11l.

NZA oS Tesk= AR2A T 24
ZERIE B, WA I1SO 9241-11(2008)= A1z
ZA(VDT)E °ol-&3t uA 2ol gt A3 &
TE FRAHI2L & AHSHE A B
790l Iefafok sz AR 43R0k AR} of
& ABOI AEIAE ARG W M8, T, &

A25o] 3]

o] 84
ZE=0] ZEO] Qlojof &

L
\_

=1
.

o

L g

N

=

3 8as9 54s0] Xk
2.2 MZ80HRle| £

AAole SHAIE, Aok A, A7 = IRt 7S
o FFE F= ATl 7154 ool = Ae Wt
o A0l os) SArE Agshs Aol =7ksstEE A
ALt o&gﬁy} Zasith 239 & ozt 242
AEE A ZAE de do] AR AuAdEd
AE 2 5 9ot 53] Al AFlAks o

|

4ol 0|9 thE LELTS
cHi3l.

AR o] Holxe FAE FARRE

AR AT Wl AAEAE SHAY AX

012 B A1&4oR AT 4 YA, EEA

el s

2 A% @A ojelgo] 4L 5 UTHI4L JAHaE
o1 SOIHE BIelola| 452go) gol olzol i 4
<, fakote] lof ofeleg =7 % giek AlZgopel

5o 2 gold ATE el shel 924 e At
UL 7Hs4o] Ak webd] Mol 4 942 1 Ly
ZolAg] BARE shasks Ho] AFsheHls).

o

ol

3. AAFohels et 7124
3.1 Hotshs ASY Tt B

[Fig. 11& 3714 A2 2484 7hd =
A 4, AZolle] B4 AR AR Azl
Q1S % AH8A W7 mRolct AZgotele] AAA
7153t A4 Aol whet AJEEOS SASHE B
9 QbALT oe] Uk BAS THstTh B8 AL
Be4e FASHE IOl A8 B mgo] ot
o AZpgofolse] F2 Wah He BAL 74, 71
Ae W AExA 2ise vels] Het

ol 2]%]
= &=,

Usability evaluation model considering the visually impaired

Usability

—Easy to learn by adapting quickly —Easy to
remember when reusing it

-No excessive physical effort

-Minimizing errors in the task performance

process

-Making the overall process of use feel

satisfaction

‘-::J_;-'—

Functional characteristics x Usability principle

—-Convenience of use considering safety
Physical —-Minimization of errors
function —Promotion of mobility and convenience
-Safety accident prevention
Cognitivefun | -Ease of learning
ction —Can be used intuitively without memorizing
Social- —Increases of subjective satisfaction, minimizing
emotional the sens of lethargy
function —Ease of learning and memorization allowing to
maintain familiar ways
I —Efficiency of use considering safety
Daily life S P f .
level -Minimization of errors and ease of recovery in
case of error
I Usability Evaluation Process
—Including representative sample of visually
I impaired people
S‘;?c:j;tsn —Defining and testing the environment visually
environn?ent impaired people are exposed
-Specification by existing data and empirical
investigation
I —-Determination of specific requirements and
Specification )
of safety concerns of potential users
user AL ; e
—-Minimization of risk factors and specification
needs . >
methods to improve usability
—Test progress according to given assignments
. —Preparing for errors and safety accidents
Evaluation - )
-Record quantitative values such as time and
number of tasks performed
—Including direct evaluation by test participants
Analysis of *Comparat\ve analysis by subject, place, and
results perio d )
—Deriving improvement measures through
positive and negative factors

[Fig. 1] The suggested Evaluation Model
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(Table 1) Characteristics of visually impaired persons
participating in usability evaluation

Twice—time participants ‘ One-time participants
Gender
Male 12(63.2) Male 23(74.2)
Female 7(36.8) Female 8(25.8)
Age
30 and under 30 5(26.3)| 30 and under 30 4(12.9)
40-50 6(31.6) 40-50tH 18(58.1)
60 and over 8(42.1)| 60 and over 9(29.0)
Degree of disability
Severe disability 15(78.9)| Severe disability 26(83.9)
beee | ae] M | e
Region
Gwangyang 1(5.3) Gwangyang 4(12.9)
Gwangju 2(10.5) Gwangiu 10(32.3)
Naju 3(15.8) Naju 2(6.5
Jeonnam 421.1) Jeonnam 7(22.6)
Haenam 5(26.3) Haenam 3(9.7)
Hwasun 4(21.1)| Eunkwang School 5(16.1)
Total 19(100.0) 31(100.0)
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(Table 2) Usability evaluation items

Divi-

. Evaluation items
sion

1.The voice tag reader is light and easy to carry.

2.The reader is easy to use and easy to remember how to use.

3.The reader worked well without errors.

4.Reader’s voice service is provided quickly and accurately.

Reader |5 The reader's voice service is provided in an
easy-to—understand manner.

6.The reader’s voice and sound quality are accurate and clear.

7.The reader's voice service is safe.

8.0verall, | am satisfied with the reader service.

9. The size and thickness of the voice tag are appropriate.

Voice |10. It is easy to attach and use voice tag.

tag 11.The location of the voice tag and the contents of the

voice information exactly match.

12.Voice tag encoding terminal(writer) is easy to carry and
keep.

13.Writer is easy to use and easy to remember how to use.

Writer 14.Writing function of the writer works well without errors.

15.Writing function works quickly and accurately.

16.0verall, | am satisfied with the lighter service.

17.The use of the untact voice system provided is helpful
in facilitating the recognition of objects and places.

Satis—

. 18.1 am generally satisfied with the untact voice system.
faction

19.1 would like to recommend the provided untact system
to other visually impaired people.
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ofzto] thsf] 29 9] ARE/] 7L ol FoiFich JAEL
7] Hgt HAE ARSRE & 2579 oIS
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(Table 3) Usability evaluation result for beta ver. vs. official ver.

Evaluation item Beta ver. Mean(s.d.) |Official ver. Mean(s.d.)
1.The voice tag reader is light and easy to carry. 3.105(1.997) 3.737(1.408)
2.The reader is easy to use and easy to remember how to use. 4.316(2.083) 684(1.945)
3.The reader worked well without errors. 4.053(2.297) 5.105(1.487)
4.Reader’s voice service is provided quickly and accurately. 4.211(1.873) 5.526(1.611)
5.The reader’s voice service is provided in an easy-to-understand manner. 4.737(2.077) 5.579(1.610)
6. The reader's voice and sound quality are accurate and clear. 4.842(2.267) 6.105(1.449)
7. The reader’s voice service is safe. 5.053(2.172) 5.632(1.674)
8. Overall, | am satisfied with the reader service. 3.316(1.827) 4.474(1.926)
9. The size and thickness of the voice tag are appropriate. 2.842(1.979) 4.790(1.988)
10. It is easy to attach and use voice tag. 3.158(2.410) 4.790(1.843)
11. The location of the voice tag and the contents of the voice information exactly match. 4.526(2.245) 5.895(1.243)
12. Voice tag encoding terminal(writer) is easy to carry and keep. 2.947(1.870) 4.000(1.795)
13. Writer is easy to use and easy to remember how to use. 3.105(2.158) 4.105(1.629)
14. Writing function of the writer works well without errors. 3.342(1.865) 5.211(1.619)
15. Writing function works quickly and accurately. 4.000(1.826) 5.421(1.346)
16. Overall, | am satisfied with the lighter service. 3.368(1.892) 3.947(1.311)
17. The use of the untact voice system provided is helpful in facilitating the recognition of objects and places. 4.211(2.299) 4.000(1.826)
18. | am generally satisfied with the untact voice system. 3.737(1.996) 3.737(1.695)
19. | would like to recommend the provided untact system to other visually impaired people. 3.5626(2.195) 3.105(1.560)

Total average score 3.814(1.713) 4.729(1.108)
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(Table 4) Wilcoxon signed-rand result for beta ver. vs. official ver. (*p<.05, **p<.01)

Evaluation item Z-score
1.The voice tag reader is light and easy to carry. -1.375
2.The reader is easy to use and easy to remember how to use. -0.572
3.The reader worked well without errors. -1.752
4.Reader’s voice service is provided quickly and accurately. -2.043"
5.The reader’s voice service is provided in an easy-to—understand manner. -1.444
6. The reader's voice and sound quality are accurate and clear. -1.929
7. The reader’s voice service is safe. -0.732
8. Overall, | am satisfied with the reader service. -1.820
9. The size and thickness of the voice tag are appropriate. -2.969"
10. It is easy to attach and use voice tag. -2.576"
11. The location of the voice tag and the contents of the voice information exactly match. -2.029'
12. Voice tag encoding terminal(writer) is easy to carry and keep. -2.089"
13. Writer is easy to use and easy to remember how to use. -1.874
14. Writing function of the writer works well without errors. -2.286"
15. Writing function works quickly and accurately. -2.468
16. Overall, | am satisfied with the lighter service. -1.600
17. The use of the untact voice system provided is helpful in facilitating the recognition of objects and places. -0.215
18. | am generally satisfied with the untact voice system. -0.052
19. | would like to recommend the provided untact system to other visually impaired people. -0.468




AIZERONOl Th SEITRIE7IOf MSY T 2 WM wot et 7

oo o

oo 12} 7} 2% 7] AJo|7t BAA SR {
I3t Lot H7] {5l Wilcoxon H3-4F AFE 4
AletSitt. B5SA7 S SAFLERE BpE &7
She ZA0E AEEY 714 Hr = HEHE9| 7t
HE e sk dhg, HELEAV|HES 23] &
A& FH = it BEEAVIHET 22 7S 87
SR g=th &, HEALel AALEE SHE ARE
EAol=t €87Ms0t, vleHEE SHE AR 4
ol MIHERE HelsiA ARgo] 7hssitH17].

o7]o|A] A& Wilcoxon H3-AF H3(Wilcoxon
signed-rank test)2 ZFEA7|H 5 hSHE tH30
sfgots WO R 7 9] Aojet BEo| F7o thgt
AEE EYE £2ZE Blarkssith of7|oA= 13} H|
B o] et Bte} 23; 4] wHo] gt Axte] o
1] Sl Zol7t A=Al HESIAH.

& 19711 AH8/3 5ol gt Wilcoxon #3-44 &
FATE (Table 40l AXE|o] et 25 7719 F=
oA Fogt Ao Uehgon, ol A gt
37} A57) HEp Aol gt B7F HEEoh {5k
EEE gujgith did &= Yu71Yy /341
A Agotal A&sHA AlgEd, “S9E1Y 271 4

Sl Agsit, “eAu1Y B2 % Ago] Welst
o, "0 X9t 4K vgo] A YA
S, e AHL 9598 S|l e 278
U Bs] Solstel, “gelgr]9 7] 7%

glol & AFRTF, “Foler]e] 27] 7] A&t
HeelA & Bt EREo] gk Hawt of 7
7o) g5o] s AEo] Aol olFolzA sk
8ol4 Ei 7|olgolo] H8F Ao B 5 Uk 5
1% B7h LAE ARS8 olele BHEo] £ A A
82 Bol A8uo] S5 Ao AT 2= Uk

4.2 Azt Zoiel »E 2t Hlw

a7]o A = Hlof A3 AR/ 7ol et 197
of Aol At A st AR 87 &
& Fojziel 317g9] AlZgoel HAetol ek wlavt =
=AU A& FolAbs HEH A ik AR Bt
oF AR gt AR W7kl BF Fefsiilont
13] FofAhs A4 #dol digt AR8Adg7tolrt ofst
At 29 (Table 5)= °l& + AW 2 =4 A
44 W7t A3 HIgE AP o

~

{Table 5> Comparative result between twice-time participants vs. one-time participants

Evaluation item partri\:/iv:)caent;l(lrgiw) One—timeMrézrr:i(cSizé)n ts(N=31)
Mean(s.d.)
1.The voice tag reader is light and easy to carry. 3.737(1.408) 2.936(1.948)
2.The reader is easy to use and easy to remember how to use. 4.684(1.945) 4.936(1.632)
3.The reader worked well without errors. 5.105(1.487) 4.710(1.637)
4.Reader’s voice service is provided quickly and accurately. 5.526(1.611) 5.065(1.340)
5.The reader’s voice service is provided in an easy-to—understand manner. 5.579(1.610) 5.258(1.612)
6. The reader’s voice and sound quality are accurate and clear. 6.105(1.449) 5.903(1.106)
7. The reader’s voice service is safe. 5.632(1.674) 5.484(1.710)
8. Overall, | am satisfied with the reader service. 4.474(1.926) 3.936(2.065)
9. The size and thickness of the voice tag are appropriate. 4.790(1.988) 4.387(2.246)
10. It is easy to attach and use voice tag. 4.790(1.843) 4.452(1.748)
11. The location of the voice tag and the contents of the voice information exactly match. 5.895(1.243) 5.548(1.457)
12. Voice tag encoding terminal(writer) is easy to carry and keep. 4.000(1.795) 3.774(1.995)
13. Writer is easy to use and easy to remember how to use. 4.105(1.629) 4.355(2.122)
14, Writing function of the writer works well without errors. 5.211(1.619) 4.387(1.856)
15. Writing function works quickly and accurately. 5.421(1.346) 4.516(1.730)
16. Overall, | am satisfied with the lighter service. 3.947(1.311) 3.936(2.016)
17. The use of the untact voice system provided is helpful in facilitating the recognition of 4.000(1.826) 471001.774)
objects and places.

18. | am generally satisfied with the untact voice system. 3.737(1.695) 4.129(1.803)
19. | would like to recommend the provided untact system to other visually impaired people. 3.105(1.560) 4.226(2.125)
Total average score 4.729(1.108) 4.560(1.184)
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