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2, System Usability Scale (SUS)
3. Brooke

4, Bangor

5. Borsci

6. Lewis and Sauro

7. Finstad
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2. Backward-Forward
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1. Rule-of-thumb
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3. Back translation
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Strongly Strongly
disagree agree
1 2 3 4 5
1 Ithought that I would like to pay attention to safety signs at workplace and o o o o o
other public places
2 I felt that the safety signs conveyed simple meaning but could not be o o o o o

interpreted correctly without text explanation

3 Ithought that the safety signs conveyed clear meaning
Without any supplementary text, I need somebody to explain the meaning
of safety signs

5 I found that the various types of safety signs were well classified

6  Ithought that there was too much confusion in interpreting the safety signs

7 1 thought that most people can understand the safety signs after having
suitable training

8 I found the safety signs very difficult to understand

9 I felt very confident using the safety signs

10 I needed to have detail explanation before I could get going with the safety

signs
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2, Content Validity

3. Content Validity Ratio

4, Content Validity Index

3. Scale-level Content Validity Index/ Averaging
Calculation Method
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1. Face Validity
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6, Hyrkas

7. Scale-level Content Validity Index/ Averaging
Calculation Method

8, Polit & Beck (2006)
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Waltz and Basel
Relevancy
Simplicity
Clarity
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1. Cronbach's Alpha
2, Test- Retest
3, Interclass Correlation Coefficient

WAS gl 5 e ¢) ooled OF o3[Ot asliale 5



http://ioh.iums.ac.ir/article-1-1930-en.html

[ Downloaded from ioh.iums.ac.ir on 2024-04-09 ]

SR

7
©;
N

wSUS (604 508" dolitin yy ()b a5eas bl g (2l9) (o2

SUS waliiasyy &¥lgw 3, b oy ol 9 (CVR) lgime olgy Coms =Y Jgoo

yhoipd  CVR Jly o)led
o <A oS g Codle pl 4 ddpon b @015 S8 e )
A Ve 355 s ooy 42 ) Ll g5 (i 520 9 Lol il (o ) (el o0l (sline codle ol 380 S6 0 Y
S IA 5y oy dly a5 (Sin S e ¥
EIN <A 2 s wal ) e )8 Sl il sy e g e il ST ¥
Uiy 2N sl 04 (g dwd oo & CoMle (ol e Yl &y o
Sy V- ool 1S g L Coodle ) o & 5o SB o 5
ol V- S S )3 sl 900 0,95 8IS S dny Iy Mo oyl Wl o piye il &S S SE e Y
JeRY <IN Cawl Cou s codle oyl Sy e i 4 A
bl V- 25 Vb el o] codle oyl oslizd im0 4
g - il el o] i b cadle o ol § 5 e -
SUS asliiusy (CVD) lgzme gy (adls =¥ Jgao
5L Ghpds CVI Jlgw ol
ohrd Ve oS g Codle ol 4 ddpen b 910 S8 e )
oird S8 s o |y il Gl e e g Lol by (oo 1y gl 3l (Sline oMo (] @iSn S e Y
G I 5y o 1y dly e Dl 1 o Sn S e Y
o i A3 syl ) e 8 Sl il (s e g cMe ol ST F
o Ve Gl 045 (g Ad (295 & e ol o STy 0
e Ay ol oS 2 i oDl ) s oS S0 SB o F
Y <IAY S8 S )3 slio (oBig0l 0093 LIS a1y cdle cpl Al o p3je A4S 0iSe SE e Y
Sipd N Cunl Com Jud codle ol Syo g0 Jlas @ A
Y n ol Vb ligabl o] codle ) oslizl pSin 3o 2
S R il alles o] Sl 1l codle oyl jloolizal I L5 e V-

S5 odi] ) 4 A 5dges e die Y g are
Aalgs SV gans dawgs )3 (aljur e S0
Sleg b0 5l og—oe sla 2Bl 1,5 il
1 osliial cplplty sl Ll Jlo 3 (s piayn)lS
4 d‘o.\iﬂ 5 )L\,o)g)lf @\)Jo 9 dﬁlﬁb){)\f Jyo‘
Lo 0] sl o s & il Ozl (o0l 90 iz
O = li=l Sl i )l Con 395
Ml by ooy 85 (6598 (S22 (ljee
Sl Loyl o 3 (S0 YP] S'gp o mdin )8
L 03950l [V N Ve Sl (6 pdpa )8 (o0
oty 5l 6yl scilien pole )3 Clisios (b s

R adllae 3590 dadolidiny (g2 (2l )b
ly asdllas 3yg0 axol> L 0,81 ,ld, wilgny U5 5 0

s 1Y U3 nlB sse 51 45 395 <1205 Jolo
D9 puder

ol A5 9 bl 3 Ol 2yl yolaten
= (ICC) laigd (19, (SKimior (a3l
o) S5 EllB 5 QL L ssims s
il SLICC [asls aoslis |yj sl dolitus
i 3 gllas Il 5 LS liee il < /A 51 5V
Sgubse 418)5

S5 Aol g v
‘_',15_15- Cod 295 adllaso 5 ‘_5)1an9)9¢ Jy»
by ol elas)l sla ey 5 s pdny)S

\ya¢ %J}\)J))}} ) o)Lq..."'» JF 09> UI{UK_://W ML'JQ\A}J



http://ioh.iums.ac.ir/article-1-1930-en.html

[ Downloaded from ioh.iums.ac.ir on 2024-04-09 ]

traffic signs: Effects of prospective-user factors
and sign design features, Accident Analysis and
Prevention 2007;39:1245-1257.

10. Chan AHS. Hong Kong Chinese and
Korean comprehension of American security
safety  symbols. International ~ Journal  of
Industrial Ergonomics 2009;39:835-850.

11. Naghavi M. The face of death in 18
provinces of country, Health Department of the
Ministry of Health and Medical Education 2009.
[Persian]

12. Finstad K. The system usability scale and
non-native english speakers. Journal of usability
studies 2006 Aug 1;1(4):185-8.

13. Orfanou K, Tselios N, Katsanos C.
Perceived usability evaluation of learning
management systems: Empirical evaluation of
the System Usability Scale. The International
Review of Research in Open and Distributed
Learning 2015 Apr 15:16(2).

14. Bangor A, Kortum PT, Miller JT. An
empirical evaluation of the system usability
scale. Intl. Journal of Human—Computer
Interaction 2008 Jul 29:24(6):574-94.

15. Al-Madani H, Al-Janahi AR. Role of
drivers’ personal characteristics in understanding
traffic sign symbols. Accident analysis &
prevention 2002;34(2):96-185.

16. Dewar R, Kline D, Swanson H. Age
differences in comprehension of traffic symbols.
Accident reconstruction journal 2001:12(1):37-
41.

17. Mcdougall SJ, Curry MB, de Bruijn O.
Measuring symbol and icon characteristics:
Norms for concreteness, complexity,
meaningfulness, familiarity, and semantic
distance for 239 symbols. Behavior Research
Methods ,Instruments, & Computers 1999;31
(3):487-519.

18. Ebadi M, Harirchi A, Shariati M,
Garmaroudi Gh, Fateh A, Montazeri A.
Tarjomeh, taiin ravaei porseshnaameh 12 soali
salamate omomi (GHQ-12) Faslname Payesh
2002; 1(3):39-46. [Persian]

19. Harkness J. Schoua-Glusberg, A
Questionnaires  in  Translation. =~ ZUMA-
Nachrichten Spezial, January. 1998:87-126.

20. Yelboga A, Gokalp Cad Z. Validity and
Reliability of the Turkish Version of the Job
Satisfaction Survey (JSS). World Applied
Sciences Journal 2009;6(8):1066-1072.

21. Guillemin F, Bombardier C, Beaton D.
Cross-cultural adaptation of health-related

JUPRCHE 20 IS WU g PSRV IS WX ¢

5 2k (opn adee Lol oo byl ol
Oizee o pod )3 I3l el 5l ()l as (98T
o=l 2k odsl Gl adlae cl g 395 Sl
A )8 delicduy (cw)p g (o)l W dbxl
Gl 0045 Pl?ol L;J“"‘) 9 u.".o.dbb fbjM'c w2
Sl Jl Sg s s pdpp )l doliiny 5 b o
o2 3)90 53 B8l95 (lpli g )15y95 5 ol (L
ole; e 3 () ploj 4 ol (S sl

b plol (aligS s

)8 & &S 390 (65 eon Ol Ol )
Sy SLazel LB 15l 6 iy )8 Al ity
5 oy bl & Casl pdpa )8 (e 5505l
2 s ol il gl g 035 2V 20k
e (s i)l 0je > 5o (T L inggy
2,5 odlatwl 50 505 (6 gl

&l

1. Karwowski W, Soares MM, Stanton NA.
Huma Factors and Ergonimics in Consumer
Product Desighn (methods and Techniques),
2011.

2. Nemeth CP. Human Factors Methods for
Design (Making Systems Human- Centered),
2004.

3. Stanton NA. Human Factors in Consumer
Products, 2003.

4. Jordan PW. An introduction to usability:
CRC Press; 1998.

5. Ng WY. The usability of traffic signs: City
University of Hong Kong; 2007.

6. Ng AWY, Lo HWC, Chan AHS. Measuring
the Usability of Safety Signs: A Use of System
Usability Scale (SUS), IMECS 2011. March 16-
18, 2011. Hong kong

7. Traffic control devices, Technical Assistance
Plan and Budget Organization Publication No.
99. [Persian]

8. Road Safety Regulations, (Road safety
signs) Publication 267-3. [Persian]

9. Ng AWY, Chan AHS.The guessability of

WAS gl 5 e ¢) ooled OF o3[Ot asliale 5



http://ioh.iums.ac.ir/article-1-1930-en.html

[ Downloaded from ioh.iums.ac.ir on 2024-04-09 ]

=

AR

wSUS (604 508" dolitin yy ()b a5eas bl g (2l9) (o2

psychological medicine 2011;33 (2):158.

30. Gwet KL. Handbook of inter-rater
reliability: The definitive guide to measuring the
extent of agreement among raters: Advanced
Analytics, LLC: 2014.

31. Najafi F, Kheiry B. Investigating the
Impact of Country of Origin on Customer
Behavior: Investigation of the Moderating Roles
of Product Involvement and Product Familiarity
on Product Evaluation and Customer Behavioral
Intentions 2013.

32. DeVellis RF. Scale development: Theory
and applications: Sage publications: 2016.

33. Cronbach LJ, Shavelson RJ. My current
thoughts on coefficient alpha and successor
procedures. Educational and psychological
measurement 2004;64 (3):391-418.

34. Sijtsma K. On the use, the misuse, and the
very limited usefulness of Cronbach’s alpha.
Psychometrika 2009;74 (1):20-107.

35. Shokatpour MH, Taheri F. Usability and
its evaluation methods in the design of products,
Rassam Journal 2015;4(1):6-937.

36. Brooke J. SUS-A quick and dirty usability
scale.  Usability evaluation in industry
1996;189(194):4-7.

37. Cook DA, Beckman TJ. Current concepts
in validity and reliability for psychometric
instruments: theory and application. The
American j of Med 2006;119(2):166, e7-16.

38. Drost EA. Validity and Reliability in
Social Science Research. Education Research &
Perspectives 2011;38(1):105-123.

quality of life measures: literature review and
proposed measures. J Clin Epidemiol 1993;
46:1417-32.

22. Drost EA. Validity and reliability in social
science research. Education Research and
Perspectives 2011;38(1):105.

23. Holsti OR. Content analysis for the social
sciences and humanities. Reading, MA:
AddisonWesley Publishing Company, 1969.

24. Lawshe CH. A quantitative approach to
contentvalidity. Personnel Psychology 1975;
28:563-575.

25. Waltz CF, Bausell RB. Nursing Research:
Design, Statistics, and Computer Analysis.
Philadelphia: W.B.Saunders Co; 1981: 45.

26. Ayre C, Scally AJ. Critical Values for
Lawshe’s Content Validity Ratio Revisiting the
Original Methods of Calculation. Measurement
and Evaluation in Counseling and Development
2014;1(47):79-86.

27. Polit-O'Hara D, Beck CT. Essentials of
nursing research: Methods, appraisal, and
utilization: Lippincott Williams & Wilkins:
2006.

28. Mohammadbeigi A, Mohammadsalehi N,
Aligol M. Validity and Reliability of the
Instruments and Types of MeasurmentS in
Health Applied Researches. Journal of Rafsanjan
University of Medical Sciences 2015;13(12): 53-
70.

29. Ghamari F, Mohammadbeigi A,
Mohammadsalehi N, Hashiani AA. Internet
addiction and modeling its risk factors in
medical students, Iran. Indian journal of

\ya¢ %J}\)J))}} ) o)Lq..."'» JF 09> UI{UK-://”’ ML’J&\A}J



http://ioh.iums.ac.ir/article-1-1930-en.html

=
Abstract \ 7

Validity and reliability assessment of Persian version of system usability
scale for traffic signs

Fereshteh Taheri', Amir Kavousi’, Yousef Faghihnia Torshizi’, Ali Asghar Farshad*
Mahnaz Saremi’

Received: 2016/01/06 Revised: 2016/05/30 Accepted: 2016/08/17

Abstract

Background and aims: Usability is the extent to which a system, product or service can be
used by specified users to achieve specified goals with effectiveness, efficiency and satisfaction
in a specified context of use. Increased public awareness of the usability issues gives usability
an important role in production. Brooke’s SUS is one of the most used tool for measuring
usability. Yet, the Persian translation of this tool has not been available yat to Iranian
researchers, and therefore this study was conducted to provide the Persian translation of it and
measure its psychometric validation in assessing usability of traffic signs.

Methods: Modified version of SUS by Annie (2011) was translated using backward-forward
method of translation. For measuring validity of the questionnaire the opinions of 10 experts in
related field were obtained. Content Validity Ratio (CVR) was measured based on Lawshi
method and Content Validity Index (CVI) was measured based on Waltz and Basel method. The
questionnaire content validity index was also calculated. There is 10 items in SUS for assessing
usability of each traffic sign, therefore for assessing usability of 20 selected traffic signs, a 200
items questionnaire was developed. Questionnaires were distributed among 50 staffs of Iran
University of Medical Sciences. Cronbach’s o was used was to measure the reliability of the
questionnaire. Stability of questionnaire was calculated by using test — retest and intra-cluster
correlation index.

Results: All the items in SUS showed a high level of CVR and all items were accepted. CVI of
all items were above the acceptable level of 0.79. Content validity index was equal to 0.927.
Cronbach’s a was equal to 0.965, and inter-cluster correlation index was equal to 0.993.
Conclusion: The Persian version of SUS is a reliable tool for measuring usability level and
showed a high level of validity and reliability that make it usable for future research in the field.

Keywords: Usability, Validity, Reliability, Traffic signs, SUS questionnaire.
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