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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,
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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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(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
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{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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