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Abstract: Problem statement: With the proliferation number existence of Malays-government
websites, the usability and accessibility featuraynmas been overlooked by website developers.
Approach: The main objective of this study is to investigtte usability and accessibility of Malaysia
e-government websites. The usability measures a&iegbmeasured by using Nielson usability
guideline for the uploading speed and page sizth@fmain page and number of broken links. The
accessibility is measured by using Web Content #sibdity Guidelines 1.0 (WCAG). Samples of
155 Malaysia e-government websites were selecterh ffederal government websites and state
government websites available at http://www.malaygiv.my. The usability and accessibility of the
websites was analyzed by using several automatituation tools such as Websiteoptimization,
Axandra and EvalAccess 2.0 toolResults: The evaluation process revealed several issues on
usability and accessibility of Malaysia e-governtmeebsite. There is high number of usability (speed
and number of broken links) and accessibility peofd for state website upon comparing to federal
website. Conclusion/Recommendation: This study provides few recommendations for furthe
improvement of the usability and accessibility tees of e-government website based on the
highlighted issues and key findings reported is gtudy.
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INTRODUCTION with disabilities (Leeet al., 2007). Among well-known
guideline for accessibility and usability is Webn@ent

Communication Technology (ICT) globally, many 2006) and Nielson usability guideline (Nielson, 499
peoples opt to conduct official communications with2000). Thus, the main objective of this study is to
the government by using the web technology. The weBvestigate the usability and accessibility of Maia e-
technology provides various benefits of changing th 9overnment websites with reference to the WCAG 1.0
way people study and becomes a tool for governmerﬂnd Nielson usability guideline by using quantitati
sectors to provide information and services tazeits. Measures and automatic evaluation tools.

There is growing research on accessibility as goch

older people (Nasiet al., 2008) and visually impaired Literaturereview: E-Government term: In general, the

’ term “e-government” is defined as “streamlining
person (Nordinet al., 2009). However, these web government by providing efficient and effective

technologies are not perfect in terms of usab#iyd  Sorices and information to citizens and business
accessibility. People with physical disabilitiescisuas through advanced technology” (Blackstoret al.,
sight and hearing disabilities might face problem t 2005). It presents a way for governments to provide
access and use that website. To solve the usaailiy convenient access to services via Internet andiegise
accessibility problems, innovative designs are dpein communication technology (Siau and Long, 2006).
required for web developer to make their web sitzan As shown in Table 1, there are growing numbers of
usable and accessible by everyone including peopleesearch on e-government studies in various pérts o
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Table 1: E-government accessibility studies Table 2: WCAG 1.0 guidelines (Robbins, 2006)
Country Studies No Guideline
Australia E-government accessibility in Australia 1 Provide equivalent alternatives to auditory aistial
and China (Shi, 2006) content.
China Accessibility of Chinese government 2 Don't rely on color alone.
sites (Shi, 2007) 3 Use markup and style sheets and do so properly.
Czech Republic Accessibility of e-government Czech 4 Clarify natural language usage
sites (Kopackovat al., 2009) 5. Create tables that transform gracefully.
Ireland Accessibility of local e-government 6. Ensure that pages featuring new technologiesfoem
Ireland sites (Paris, 2006) gracefully.
Japan Policy issues regarding e-government 7. Ensure user control of time-sensitive conteanges.
and Web accessibility in Japan 8. Ensure direct accessibility of embedded userfiates.
(Koga, 2006) 9. Design for device-independence.
Korea Accessibility Evaluation of Korean 10. Use interim solutions.
e-government (Leet al., 2007) 11. Use W3C technologies and guidelines.
Malaysia Evaluation of e-government websites in  12. Provide context and orientation information.
Mgdéa (Ahmad Bakeri, 2008), (Wan 13. Provide clear navigation mechanisms.
AbdRehim, Muhammad Rashideen 14. Ensure that documents are clear and simple.
addor llyani, 2010) (Latif and
Melsy 2010) . . L -
Nepal Evaluating the Accessibility of Computer in 1968 in which it the minimum of ten
Gowment sites of Nepal (Shahand ~ seconds, is about the limit time for keeping user’s
_ _ Shiak2007) _ o attention focused on navigating the site. With tiefa
Saudi Arabia and Oman E—(_Boverr_1ment Website Accilisgilof to page size attribute, there is a need to keep BH@
Saudi Arabia and Oman .
(Abanumyet al., 2005) below 34 KB for modem users (Nielson, 2000).
South Africa sﬁ;ﬁ'?ﬁﬂ?g;ﬁ;@’ggfham”a?"zvoeg%“ ent Website. accessibility: In general, World Wide_ .Web
Taiwan Accessibility Diagnosis on the Taiwan ~ Consortium (W3C) defined web accessibility as
Government Sites (Chenal., 2005) “accessibility means that people with disabilitiesn
USA Federal Electronic Government perceive, understand, navigate and interact with th
Accessibility (Becker, 2008) web”. The W3C has produced a set of international
Accessibility of Alabama government . .
sites (Potter, 2002) standards for the design of accessible Web contiet

Web Content Accessibility Guidelines 1.0 (WCAG 1.0)
regions, worldwide. In Malaysia, the E-governmentE)RObb'ns’ 2_006).tPL£[b|Ithed n f1999’bWCAG .:Lm'g.nhas
projects are closely monitored by Malaysian ecome an important reference for web accessiarty

Administrative Modernization and Managmt Web commun_ity (Centen@t al., 2005), influencing
Planning Unit (MAMPU) of the Prime Minister's policy and legislation (Alexander, 2003) and haeerb

Department (Ahmad Bakeri, 2008). One of theused for developing accessibility authoring and

o . checking tools (Tillett, 2001).
mﬁyﬁvl\fwvx;r;g\a/txif 'Il'ie '\gzrta?c?geg]er?negm usz?jrt?(ljr WCAG 1.0 is an internationally accepted standard

citizens accessing government information and enlinthat consists of 14 guidelines t.hat pFOVide speaions
services and received nearly 6.5 million visitas, of on how to d‘?"e'_op an acc_e$,3|ble_ site (ThatcherZ)ZOO
May 2008 (Ahmad Bakeri, 2008). However, the stdte o | "€S€ 14 guidelines are divided into Priority Jarl 3
the accessibility level of federal, state and localCNECKPOINtS, with Priority 1 being the most impatta

authorities listed inside the portal is yet to pnown, ~ ~ccording to Cartel and Markel (2001), the numbgr o
checkpoints varies between guidelines (Carter and

o ) ) ) Markel, 2001). Table 2 shows the 14 guidelines,
Usability traits: There are growing interests of gpacified by WCAG 1.0 (Robbins, 2006). Each
research of usability measurement in website (Waryuideline includes one or more checkpoints with 65
Abdul Rahim.et al., 2009a; 2009b; 2010). Usability of checkpoints in total. The checkpoints are categoriz
a system is indicated with ease of learning, effitito  into three priority levels based on the checkpsint’
use, easy to remember, low usage error rate anghpact on accessibility. Checkpoints under the same
pleasant to use (Nielson, 1994). The usability messs guideline may be categorized into different priprit
are being measured by using Nielson usability duide levels (Thatcher, 2002):
for the uploading speed and page size of the mage p o )
and number of broken links (Nielson, 2000). In tewh  Priority 1 (16 checkpoints): A Web content developer
speed, Nielson (2000) studies showed that userscbeg Must satisfy these checkpoints specified in Psiotit
speed up page download (Nielson, 2000). NielsorPtherwise, it will rather difficult for user to aess
(2000) also noted the work of Robert at the Falitlo  information in the document. Satisfying this chemikp
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Table 3: Sample of Malaysia government websites Table 4: Usability traits
Administrative Frequency (%) Usability Traits(Filter) Freq Percentage
Federal 25 16.1 Speed (14.4K) >10 sec 127 94.78
State 130 83.9 Speed (28.8K) >10 sec 126 94.03
Total 155 100.0 Speed (33.6K ) >10 sec 126 94.03
Speed (56K) >10 sec 125 93.28
is a basic requirement for some groups to be abilesé¢ ggggg 8.24%1%;;)13 iel% sec 1%% %11'_71%
the Web documents. Broken Link >=1 97 72.39
Page size>34KB 125 93.28

Priority 2 (30 checkpoints): A Web content developer
should also satisfy these checkpoints specified irfable 5: Presence of e-government usability etype]
Priority 2. Otherwise, one or more groups will fiitd Government type
difficult to access information in the document. Federal state
Satisfying this checkpoint will remove significant

barriers to accessing Web documents o - Within Within
Guideline Violation Count type (%) Count type (%)
. _ Speed 1.44 Mbps Y 22 91.7 60 545
Priority 3 (19 checkpoints): A Web content developer N 2 8.3 50 455
may address this checkpoint. Otherwise, one or mor&otal 24 100.0 110 100.0
groups will find it somewhat difficult to access Brokenfink ¥ a0 us a0
information in the document. Satisfying this cheakp  Total 24 100.0 110 100.0

will improve access to Web documents. However, for
the scope of the study, we only focus on error oiforementioned tools due to inaccessibility of fite

automatic tests for Priority 1 and Priority 2 during evaluation period. In general, the obserdath
from Table 4 shows that the overall usability saised
MATERIALSAND METHODS by the Malaysian e-government websites are quite.po

More than 90% of the Malaysia e-government websites

The evaluation process was conducted between Igave uploaded time duration of more than 10 seconds
August 2009 and 10 September 2009. The time ohnd have existence of broken links. In additiorg b2
evaluation is between 10 pm and 12 am. Samples ahe Malaysia e-government websites have main page
155 websites were selected by using conveniensize, uploaded in more than 34 KB. These results
sampling from Malaysia government portal prove that usability traits are less than being
(http://www.malaysia.gov.my). The websites comptise considerate in Malaysia e-government web design by
of federal government and state government Table ®ebsite developer.
shows the composition of the 155 websites in tefm o
their administrative level (Federal/State). TheUsability results for federal and states government
accessibility evaluation process was done by usind/€PSité: As shown in Table S, only speed 1.44Mbs and
automatic evaluation tool, EvalAccess 2.0 which is roken links are valid and meet the assumptiortrier

- - ...~ data interpretation as suggested by Pallant (26@8)
limited .to only WCAG 1.0 gwdellmgs. The usability cross tabulation analysis. The findings also reackal
evaluation is websiteoptimization tool

) o ) ' that websites under state government may need to
http://www.websiteoptimization.com/services/analyze jycrease the accessibility level of the sites coraga

to assess the uploaded speed and page size fowihe o federal government websites due to the high
page. In addition, axandra usability tool which isnumber of accessibility errors reported in thisdgtu
available at http://www.axandra.com/free-online-seo This assumption is based of the comparison made

tool/broken-link-checker.php was used to assess theith the percentage of error showed for State
site’s broken link. websites are higher than federal websites for the
checklist shown in Table 5.

RESULTS
Accessibility analysis on e-government website:
Overall usability resultss The usability testing Table 6 and 7 revealed the accessibility analyss a
includes speed, page size and broken links traiishw  summary description of the violated accessibility
are based on Nielson (2000) related guideline tb wecheckpoints based on the sampling of 155 websites.
usability (Nielson, 2000). However, only 134 out of However, 7 critical checkpoints had being
155 websites can be analyzed for usability usieg th  identified as among being highly violated by Maiays
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Table 6: Accessibility analysis on e-governmetd si

Checkpoint with Number and percentage
HTML element and of websites

Priority attribute violates this checkpoint
1 1.1 Image, Alt 128 82.6
1.1 Area, Alt 17 11.0
1.1 Applet, Alt 2 1.3
1.1 Button, Alt 2 13
2 3.4 Table, Border 145 93.5
3.4 Table, Cell pad 143 92.3
3.4 Table, Width 116 74.8
2 6.4 A, on click 58 37.4
6.4 A, on mouse out 34 21.9
6.4 A, on mouse over 36 23.2
6.4 A, on mouse down 2 13
6.4 A, on mouse up 1 0.6
6.4 Area, on click 1 0.6
6.4 Input, on click 40 25.8
6.4 Input, on key press 1 0.6
6.4 Input, on mouse out 7 4.5
6.4 Input, on mouse over 7 4.5
2 7.2 Blink 4 2.6
2 7.3 Marquee 51 32.9
2 10.1 A, Target 115 74.2
10.1 Area, Target 8 5.2
2 11.2 Applet 2 13
11.2 Base, font 1 0.6
11.2 Font 110 71.0
11.2 Center 44 28.4
11.2U 34 21.9
2 12.4 Input, Id 102 65.8
12.4 Label, For 3 1.9
2 13.2 Title 9 5.8

Table 7: Summary description of violated checkpoint

Priority Checkpoint Description

1 11 Provide text equivalent for non-text

2 34 Use relative rather than absolute units in
markup language attribute values and
style sheet property values.

2 6.4 For scripts & applets, ensure that event
handlers are input device-independent.

2 7.2 Until user agents allow users to control
blinking, avoid causing content to blink

2 7.3 Until user agents allow users to freeze
moving content, avoid movement in pages

2 10.1 Until user agents provide the ability tgpsto

auto-redirect, do not use markup to redirect page
automatically. Instead, configure the server to
perform redirects.

2 11.2 Avoid deprecated features of W3C technotogie
2 12.4 Associate labels explicitly with their canisr.
2 13.2 Provide metadata to add semantic information

to pages and sites

e A, Target (Checkpoint 10.1)
e Font (Checkpoint 11.2)
e Input, Id (Checkpoint 12.4)

To protect the anonymity and confidentiality oéth
name of government websites with critical errorlyon
the type of the government websites are being tegor
in this study. The next results report the listofgop 5
government websites with these 7 critical errors.

E-Government website with high critical error for
checkpoint 1.1 (Image, Alt): According to Table 8,
state government websites lead the highest error
ranking by having 136, 107 and 105 numbers of error
for “Checkpoint 1.1 (Img, Alt)", respectively. Hower,
federal websites tops the error ranking with 138rst

E-Government website with high critical error for
checkpoint 3.4 (Table, Border): Table 9 shows the
number of errors for websites that violate “Chedkpo
3.4 (Table, Border)". Federal websites is leadihg t
errors with 104, 97, 87 and 83 errors. In general,
websites from federal government dominates the
Table 9 by violating the checklist the most as cared

to state government.

E-Government website with high critical error for
checkpoint 3.4 (Table, Cell Padding): The websites
with high critical error for “Checkpoint 3.4 (Tabl€ell
Padding)” are vividly displayed in Table 10, which
reports Federal websites to have significant 164,99

and 82 errors, respectively. Here, the websitem fr
federal government also dominates the Table 10 by
violating the checklist the most as compared tdesta
government websites.

E-Government website with high critical error for
checkpoint 3.4 (Table, Width): Table 11 reports
federal websites tops the error ranking with 62msrr
However, the websites from states government
dominates the Table 11 by violating the checklst t
most as compared to federal government with 48, 42
and 40 errors.

e-government websites. The 7 critical checkpoints

identified are:

* Image, Alt (Checkpoint 1.1)

» Table, Border (Checkpoint 3.4)

» Table, Cell padding (Checkpoint 3.4)
* Table, Width (Checkpoint 3.4)
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E-Government website with high critical error for
checkpoint 10.1 (A, Target): In general, Table 12
shows federal websites dominating the error ranking
The federal government websites with critical esrimr
“Checkpoint 10.1 (A, Target)” are being reportedhe
Tablel2 with 141, 80, 65 and 64 errors, respegtivel
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Table 8: High critical error checkpoint 1.1 (imagét) Table 15: Cross tabulation analysis (Federal/State)
Type No of error (lines) Government type
Federal 139
State 136 Federal State
Federal 123
State 107 Within Within
State 105 Checkpoint Violate Count type (%) Count  type (%)
34
Table 9: High critical error for checkpoint 3.4 @, Border) (Table, Width) Y 22 88.0 94 72.3
Type No of error (lines) Total N 23;_) 11020% 13360 12()7670
Federal 104 18? . ,
Federa o0 (A Target) Y 22 880 93 715
State 83 N 3 12.0 37 28.5
Federal 83 Total 25 100.0 130 100.0
11.2
(Font) Y 19 76.0 91 70.0
Table 10: High critical error for checkpoint 3.4afdle, Cell padding) N 6 24.0 39 30.0
Type No of error (lines)  Total 25 100.0 130 100.0
Federal 104 124
Federal 96 (Input, 1d) Y 20 80.0 82 63.1
Federal 90 N 5 20.0 48 36.9
State 83 Total 25 100.0 130 100.0
Federal 82

violating the checklist the most as compared tdesta

Table 11: Checkpoint 3.4 (Table, Width) government with 186, 156 and 130 errors, respdgtive

Type No of error (lines)

Federal 62

State 48 E-Government website with high critical error for
Federal 46 checkpoint 12.4 (Input, 1d): As shown in Table 14,
St 42 bsite led the ranking of viotati
State 40 state government website led the ranking of viofati

“Checkpoint 12.4 (Input, Id)Wwith 39 errors. Here, the

Table 12: Checkpoint 10.1 (A, Target) websites from state government dominates the Thble

Type No of error (ines) by violating the checklist the most as comparedtabe
Federal 141 government with 23, 21 and 20 errors, respectively.
Federal 80

Federal 65 Accessibility error (federal/state): As  shown in
gteaizra' gi Table 15, only checkpoint 3.4, checkpoint 10.1,

checkpoint 11.2 and checkpoint 12.4 are valid apétm

Table 13: Checkpoint 11.2 (Font) the assumption for the data interpretation as sstgde

by Pallant (2008) for cross tabulation analysise Th

Type No of error (lines o .

ngte 862 (Ines) findings also revealed that websites under federal

State 186 government may need to increase the accessiteli |

Federal 182 of the sites compared to state government duedo th

State 156 high number of accessibility errors reported insthi

State 130 . . . .
study. This assumption is based of the comparison

Table 14: Checkpoint 12.4 (Input, Id) made with the percentage of error showed for Fédera

Type No of error (ines)  Websites are higher than state websites for thekéibe

State 39 as shown in Table 15.

Federal 31

State 23

State 21 DISCUSSION

State 20

Ensuring accessibility and usability of the seevic
E-Government website with high critical error for provided for people with disability should be among
checkpoint 11.2 (Font): State government website key aspects of Malaysian e-government. There isea n
violates the most for “Checkpoint 11.2 (Font)”, asto raise the level of awareness towards increatting
shown in Table 13, with 862 errors. Here, the wielssi number of accesses and usable participation of all
from state government dominates the Tabldyl3 Malaysian citizens. The results showed that thera i
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high number of usability (speed and number of bnoke Becker, A., 2008. Accessibility of Federal Elecimon

links) and accessibility problems for state websijp@n Government. Digital Government: E-Government

comparing to federal website.Thus, further Research. In: Case Studies and Implementation,

improvement has to be made by web developer so that Chen, H., L. Brandt, V. Gregg, R. Traunmuller, S.

the e-government websites are more accessible and pawes and E. Hovyet al., (Eds.). Digital

convenient to use. Relevant government readiness Government, Springer, vol. 17, pp: 141-155. DOI:

assessment model (Al-Omari and Al-Omari, 2006) may 10 1007/978-0-387-71611-4 8

be feasible to provide grounding assessment. Blackstone, E., A.M. Bognanno and S. Hakim, 2005.
Innovations in E-government: the Thoughts of
Governors and Mayors. 1st Edn., Rowman and
Littlefield, ISBN: 9780742549135

Carter, J. and M. Markel, 2001. Web accessibilgy f
people with disabilities: An introduction for web
developers. IEEE  Trans. Prof. Commun.,
44: 225-233. DOI: 10.1109/47.968105

Centeno, V.L., C.D. Kloos, M. Gaedke and M. Nussher,
2005. WCAF Formalization  with  W3C
Techniques. In: Web Engineering, D. Lowe and M.
Gaedke (Eds.). Springer-Verlag Berlin Heidelberg,
pp: 615-617. DOI: 10.1007/11531371_84

Chen, Y.L, Y.Y. Chen and M. Shao, 2005.

Accessibility diagnosis on the government web

sites in Taiwan, ROC. ACM Int. Conf. Proceed.

CONCLUSION

The findings reported in this study may alert web
developer for Malaysia e-government websites te giv
more emphasis on specific accessibility and uggbili
features which are often being neglected. The éditioih
of this study is on the quantitative measure used t
assess accessibility which is only subjected to \BCA
1.0 guideline. This is due to the limitation on the
availability of the automatic tool that supports A&
2.0. Future research should also consider evatudtia
website accessibility based on WCAG 2.0 guidelinds
issues and recommendations highlights for further
improvement of the usability and accessibility leire Series, 134: 132-142. DOI:
government websites may also be taken into cordider 10.1145/1133219.1133243
towards ensuring that e-government delivers for alKoga, T., 2006. Policy issues regarding electronic
citizens especially for citizens with disabilities. government and Web accessibility in Japan
Proceeding of the World Library and Information
Congress: 72nd IFLA General Conference and
Council. Seoul, Korea, Aug. 20-24,
http://hdl.handle.net/2433/70381
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