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Abstract— The E-Governance web sites continue to begovernment agencies have their own websites thiar of
inaccessible to people with disabilities. Since tinals and ~ information and services directly to citizens [1{28].
guidelines are available to help website designarsi However, in order to reach the government infororaind
managers to make the web sites accessible for ldigab services to all citizens, it must be fully acceksito all
people. It is unclear why so many E-Governance siteis  Citizens, including people with disabilities [1R8]. To

continue to be inaccessible. In this article, wegant the

“Accessible E-Governance Site Development (AESD)organization W3C developed WCAG 1.0 and WCAG 2.0

Model,” which concentrating the multiple pointstiin E-

provide better accessibility on websites, the nmfiable

[22], [25], [26]. The requirement of the guidelinsghat all

Governance site development where accessibility forwebsites should provide their information and smsiin a

disabled can be incorporated. The proposed model'sfully

validity and reliability is verified before adoptirthe final
version of the model. For validity and reliabilithecking a
set of questionnaires

accessible manner, though such
accessibility. The failure to achieve acceptableele of
accessibility for E-Governance services threatestsonly
the E-Governance initiatives, but also the relaiop

universal

are used and questionnaires were given to threegsmf  Petween the government and citizens in general [6].

people (E-Governance site Managers, Experts andThis paper is organizes as follows: In section 1pnesent
Academic Specialists) and data were collected froman introduction of E-Governance and their acceliyibi
participants. Next we conducted Cronbach’s alphst te importance. In section 2 we discuss the detailedysbn
verify the reliability of the collected data, oneyvanova  literature related to accessibility evaluation of- E
test and Scheffe post-hoc tests were carried owetidy the ~ Governance websites by E-Governance site manager
difference between three groups of people opinionsPerspective, Expert perspective and Tools perspeethd

about the proposed model. Further the researchifigel ~ framed a set requirement. In section 3 we presket t
and future directions for research are discussed. research method for this research. In Section 4evive a

Keywords— E-Governance, Accessibility, Disabilities NeW Accessible E-Governance site development mauté|
Internet, WWW. discuss the attributes of model. In section 5 wszuBsed
the reliability and validity of the proposed model.section

I. INTRODUCTION 6 we discuss the conclusion and direction for fitur

E-Governance is the application of Information and research.

communication technology that uses cloud computing

technology or the Internet or the WWW to provide 1. LITERATURE REVIEW

government information and services to their citizgl], 2.1 Identifying Accessibility Issues by Manager’s

[28]. At this point, E-Governance particularly uses the Perspective

software as a service (SaaS) model, to enhancctiess to  'he managers of the E-Governance websites in any E-
and delivery of government information and servites Governance project play a key role in the succésthe
citizens, businesses, government employees, ahdtlaér  Project; therefore it is important for any E-Govange
government agencies [4], [18]. The software asraise is ~ Project to prepare its website management properig, to

type of web application that can be accessed owerriet ~ ensure all of the needed elements are present ebefor
or cloud with specific URLS. implementation. This factor is not taken seriously;it was

The ability to access the information is a key deatof ~ found that E-Governance management still encosutere
citizenship and participation in society. Most dfet problems that need to more attention in order axhethe
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success of other website’'s accessibility. This paift
literature review focus on identifying the accestib
problems which are identified by researchers in E-
Governance website accessibility evaluation by maria
perspective. Table 1 shows the problems identifigd
researchers on
evaluation by manager’s perspective.

Table 1. Issues identified by manager’s studies

E-Governance websites accessibility

5. Lack of Navigation problem [2],[3], [5], [16],
[20].

6. Lack of appearance [2],[3], [5], [16], [20].

7. Lack of personalization [2],[3], [5], [16], [20]

8. Lack of search [2],[3], [5], [16], [20].

2.3 ldentifying Accessibility Issues by Automatic @ol's
perspective
The non profitable organizations W3C and web AlMswa

S.No | Issues developed a set of guidelines to develop accessiblssite
1. The success or Failure of E-Governance websitefor disabled people. The automatic accessibilitgl@ation
is depend on Accessibility [1], [4],[13]. tools are developed to verify the accessibilitydglines on
2. Lack of awareness[1],[4], websites. This part of literature review focus deritifying
3. Lack of Understanding [1], [4], [14], [17]. the accessibility problems which are identified by
4. Lack of manager's attention on users feedhackeesearchers on E-Governance website accessibility
[18],[28], evaluation by automatic tool’s perspective. Tablghows
5. Lack of Navigation problem [2],[3], [5], [16]20]. the general problems which are identified by resfeens on
6. Lack of appearance [2],[3], [5], [16], [20]. E-Governance websites accessibility evaluation by
7. Lack of personalization [2],[3], [5], [16], [20] automatic tool's perspective.
8. Lack of search [2],[3], [5], [16], [20].
9. Lack of trained staff [18],[28]. Table 3. Important issues identified by Automadiols
10. | Lack of budget. [18],[28]. S.No | Important issues
11. Lack of Management. [1],[2], [18],[28]. 1. Lack of different resolution support [8],[9],
2. Increase the page size [8], [9],
2.2 Identifying Accessibility Issues by User’s pepective 1. Lack of alt text [24], [25], [26], [27].
The success of any E-Governance project is measyed | 2. Lack of different color support [24], [25], [26]
the degree of satisfaction found in its users.s&attion of 3. graphical user interfaces (GUIs) [6], [7].
the users plays a key role in determining the ssof the 4, the non-linear navigation method of the website

project, therefore proper design of websites ithefutmost
importance. In addition, preparation of all of theeded
elements prior to the implementation of the projscalso
counted to be of high importance in order to ensiger
satisfaction. It is thought that this factor is leeged, as
recent research found that the government webstilehas

a number of problems that need to be addressediar to
improve the accessibility successfully. This part o
literature review focus on identifying the acces#ib
problems which are identified by researchers on E-
Governance website accessibility evaluation by esel’s
perspective. Table 2 shows the problems identifigd
researchers on E-Governance websites
evaluation by end-user’s perspective.

Table 2. Issues identified by End-User studies

S.No | Issues
1. lack of involvement of end users,[1], [4]
2. lack of a clear framework of collaboration and

coordination, [1], [4],
poor standardization [6]
lack of trust/satisfaction [7]

[12]

visual elements [21]

tables[24], [25], [26], [27].

frames[24], [25], [26], [27].

lack of keyboard support[24], [25], [26], [27]-
lack of orientation[24], [25], [26], [27].
non-standard document formats[24], [25], [2
[27].

Abbreviations and acronyms [24], [25], [2
[27].

©|o N
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[l RESEARCH METHOD

acce53|b|I|t)éince the aim of the research is to identify thet rcost

of accessibility problems on e-governance
websites and how to improve their accessibilityr Bos
reason the research review was started with a \iew
identify the issues on E-Governance websites aitxiktys
The identified problems in literature are framedana set
of requirement specifications; table 4 shows
requirement specification of E-Governance websites.

the
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Table 4. Requirement specification
Requirements
1. Validating the CSS, HTML and Scripting problems,
2. Tracing & Rectifying the potential, Known anidly
Problems.
. More Management
. Expert website designers
. Promoting and increasing the awareness of abdégs
amongst the staff
. Establishing of Clear guidelines and standabdsia
accessibility
. Training on accessibility of E-Governance wedssit
. Avoid poor standardization
. Solve the problem lack of testing
10. Pay attention to disabled people
11. Involving disabled people
12. Better attention toward meeting disabled peapkxds
13. Clear framework of collaboration and coordioat
among
government agencies
14. Increase trust and satisfaction for E-Goverag
websites
15. Better monitoring
16. Improving the accessibility of E-Governance sieds

W

© 00 ~

nc

If the above mentioned requirements are satisfied the
E-Governance website will get better accessibiléyel.
Hence we developed a new model to develop accessibl

five components: website management and content
developer, end-users, accessibility committee &tyj
executive), software evaluation tools, design psece
.Figure 1 shows the proposed model for developing
accessible E-Governance websites. The model when
successfully applied, the E-Governance website lsan
accessible and achieve the main goal of implemgratimE-
Governance project. The following subsection expgahe
roles of the components and demonstrates how they
contribute to the model.

4.1 Website Manager and Designer

One of the main elements concerning the accesgibiliE-
Governance websites includes the roles of website
management and content developers. These are eogdid

to be one of components included in the model @eoto
improve the E-Governance website accessibility.r&lis
undoubtedly a relationship between the success -of E
Governance website accessibility and the avaitgbibif
good management and expert designers. However, as
mentioned earlier in the literature review first ripa
management problems and the need for expert website
designers are considered to be the major challenges
making a website accessible.

When the manager has enough experience, knowlatdde a
competence, they should be able to focus on thergigmon

of E-Governance websites, such as regularly chgokiork
progress and quality in order to prove that it perfs its
job correctly. In addition, the website manager utio
supervise the designing unit regardless if it isnfrthe
government staff or a third party from outside the
government to ensure they accomplish their tastpepty.

Governance websites by satisfying the requirementsDuring the construction process, it is required thaebsite

identified by literature review. Further the vatidiand
reliability of the proposed model was verified byset of
guestionnaires. The questionnaires were frameddbare
the model to develop accessible E-Governance gitexst
the questionnaire was given to three groups of lesop-
Governance site managers, expert website desigmats
academic specialists. The data were collected foriotal
of 51 participants and applied Cronbach’s alpha tes
verify the reliability of the collected data. Fihathe one-
way anova test and Scheffe post-hoc tests weredaout
to verify that any difference between three groups
of people opinions about the proposed model.

V. THE AESD MODEL
The Accessible E-Governance site Development mixdel
an outline or a roadmap that will provide a guigdehow to
have a accessible E-Governance website. The madel h

manager and the designers communicate effectivély w

information concerning building the websites ingim
Following this model is thought to be a positive

approach, as it involves the website manager asayker

in the website design, which will make accesswilsues

easy to understand, which will therefore enhanceir th

involvement.
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Accessible E-Governance website

&cessibilit_r Committee

+  Advisory design process

1. Framing guidelines 1. Accessibility requirement
2. Framing standards 2. Pre implementation test

3_Conducting training program 3. Postimplementation test

4. Educating the developers about <
Accessibility E-Gov Monitor Tool )
+ Executive 1. Html Evaluator, 2.css Evaluator
1. Administration and management 3. Color contrast Evaluator
\ 2. Accessing the conformance le\'y 4. Accessibility Evaluator
J

Fig: 1.The proposed AESD model for improving the
Accessibility of E-Governance websites

4.2 Users
Errors in the design can be created based on ttelHat
designers often do not notice flaws in their owrrkvé\s a
result, it is incredibly important to collect feeatik from
the prospective end users before a website is hamthcas
has been previously mentioned. The end user fe&disac
considered to be one of the main factors in howeassful a
website is, as it informs the team responsible te
website how people feel about their experiencestvhising
it. In addition, it can also increase the effeatiess of the
website as it solves any complications or frustregi the
users experience and it will improve the websitgeneral.
Follow the proposed model and obtain user’s feekibsic
considered as an essential base that can providecamate
perspective of the way a prospective user seesEthe
Governance websites in terms of accessibilitygriter to
make any improving if necessary. The benefits 86¥ang
the proposed model regarding obtaining website faekl
are unlimited and include:

» Gaining an understanding of the overall end user
perspective on website accessibility.

» Knowledge of any changing trends and demands
of users.

» Determining the elements that are of the most

wealth on the website.

» Involving any users in building the website show
the importance of user’s opinions and that give
them a feeling of participation

» Providing new and exciting ideas that will
improve the existing websites or aid upcoming
websites

» Developing designer and developer skills as that
make them a better in the future

» Providing a different perspective

» Being a simple way to ensure quality assurance.

4.3 E-Gov Monitor tool

The known problems, potential problems and likely
problems are occurred in the website by wrong aésig
These problems can be identified by the software
evaluation tools, the WAI defined these are prolslevhich

will negatively affect the disabled people [23]2]2Some

of the software evaluation tools are providing audtic
error correction on web pages. Further this softwar
evaluation attribute is added in this model to make
website accessible by the way of getting feedbamin fthe
managers and end user and update the guidelines als
update the evaluation tools based on the requiresm&o
the developers need not spent each time to verifh w
users. But getting feedback from users and upglatie
evaluation tools is very important in developingessible
E-Governance websites.

4.4 Accessibility Committee

It has been determined that the opinion of expiertthis
area can have a positive impact on the accesgibilian E-
Governance website and how successful the website m
be. Experts are considered to be people with a leiggl of
competence, skill and experience in accessibiityés and
can therefore provide more accurate and effective
suggestions and recommendations that will enhahee t
accessibility of the websites and therefore enhatiee
overall experience for the user. These opinionallshbe
sought prior to the launch of the website.

The model suggested that there is a need to create
accessibility committee which consists of advisory
members and executive members. The advisory is
suggested to be controlled by responsible goverhivaahy
such as the Ministry of Information and Communicas
Technology (MoICT) [8] As for the executive, it does not
matter whether is from government staff or thirdrtpa
(hired from outside) as long as it has expertisé good
knowledge in the E-Governance issues in generalratite
accessibility issues in particular. The accessybili
committee will provide suggestions and recommenodati
according to accessibility principles and feedbfiokn end
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users, with the goal of making websites easiercress,
more effective and more pleasant for users.

4.5 Design Process

4.5.1 Accessibility Requirements

Based on the literature review, it has been idietithat the

Before the review and assessment by the mentiormgpsg,

a draft of the questionnaire based on the model was
formulated; then it was piloted and refined int@ thinal
questionnaire.

In addition to the aim of the research, the intaiiun

key problems facing end users of the E-Governancesection of the questionnaire explained the objestiof the

websites are navigation, search, lack of persaaidiz and
appearance. In addition, these requirements tHattah
website’s accessibility were identified throughiterhture
review [2], [3], [5], [9], [10], [16], [20]. Payingmore
attention to such requirements helps attract uterthe
websites more frequently [15]. Therefore, suchéssoan
help increase the accessibility of E-Governancesites
Therefore, this model focuses on these requirenmaentgell
as on the overall satisfaction of the website.

4.5.2 Pre-Implementation Test

The ultimate goal to keep in mind is the creatidnan
accessible website. By testing a website befordaitach
one can ensure it is meeting its full potentialdidfing the
testing users can use it without any problems, bas
reached the goal. Any design issues that are fagethe
user should be outlined via observation and paditt
responses.

As lack of testing is one of the main problems tded in
the conducted studies, the model has taken intouatc
applying a test for website before its launch. diditon, it
is without doubt that applying pre-implementatiogstt
according to the proposed model will achieve tHe¥dang
benefits:

conducted studies and the findings obtained. Magov
with attached figure of the model, the introducteection
explained how the model emerged and the purpogbeof
questionnaire, which validates the proposed model.

The next section of the questionnaire covered the
demographics, years of experience of the partitipas
well as their familiarity in websites. The last seg
included questions related to the proposed modetder to
validate it. The questionnaire items were measusédg a
standard five-point Likert scale. The questionnaivas
designed in English. On completion of all the ma#ptnts,
the questions and their responses were coded dodigsed
using SPSS software.

5.1 Analysis and Outcomes

74.503% of the study participants were male, w8e19%
were female. Regarding the self-declared level
familiarity with websites was 52.94% very good, 376
good while fair 5.88%. As for the years of expetien
35.29% of the participants have experience in tfields
for 2-5 years, 41.17% for between 5 and 10 ye&@<,2P6
for more than 10 years and 9.803% for less thaed&sy
Cronbach Alpha test was conducted for the threepgof

of

» Any actions of the participants can be observedpeople’s response in-order to assess the relighifitthe
and recorded. obtained data. Table 5 shows the Cronbach alphee \vd
» Data can be analysed and changed madehree groups. Cronbach Alpha was found to be aldove
accordingly. (varying between 0.719-0.912). According to Hair adt
» Involve real users in the testing (2006) such values are considered acceptable Tldbjle
» The user can be provided with real tasks to (6) presents the obtained results of the questions.
accomplish. Table 5 Reliability Statistics
» The overall website accessibility is improved as a ;
result. Cronbach's
Alpha Based o
V.  MODEL VALIDATION Elrs::a‘:hs ﬁ;?::ard'md N of ltems
In order to address its validity, the proposed nhbds been
reviewed and assessed by three groups. The fimipgr 719 752 19
consisted of E-Governance website managers (16 [g12 920 19
participants). The second group consisted of expert
professionals (computer engineers, people with ctenp 733 -635 19
backgrounds, web administrators, designers, teahnic
managers) (20 participants). The third group coedif Table 6 Obtained results of the questions.
academics to reflect a broader view about the m¢tel | s.n| Question Mea| S.D
participants). At the end, 51 participants in totadre 0 n
recruited to participate in the assessment. 1. | Using the proposed model makes| it.67 | 0.7
easy for the management of E- 1
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Governance websites

supports better monitoring of E-2 66
Governance websites

18 | Using the proposed model helps |in1.31 | 0.5
improving the accessibility of E-4 a7
Governance websites

19 | Using the proposed model helps beftdr.2 0.4
utilization and successful B-
Governance projects

Based on the obtained results, it was clear that th
assessors believed that the model is useful andcabje in
order to accomplish accessible websites. It coaerange
of important accessibility issues in relation to E-
Governance website.

However, this mean and standard deviation does not
grant an accurate assessment. To confirm the guaibchior
and in order to get better judgment we need another
support. For this reason one way ANOVA test andff§c
Post-Hoc tests were carried out. The one way ANQ&Sgt
result of having the sig value (0.985) and the Jikend
Scheffe’s post-hoc test result significance valaeges in
between (0.789 to 0.992), these significance valaes
more than (0.05). So we can conclude that therenare
significant differences between the group’s opision
terms of the proposed model. Therefore the proposstel
has been accepted as a valid roadmap for improtriag
accessibility of E-Governance websites.

Table 7 one way ANOVA Result

ANOVA

mean

Sum of

Squares [df |Mean SquargF Sig.
Beween — 1oo6 |2 |oo03 015 |.985
Groups
Within Groupq10.101 (48 [.210
Total 10.107 |50

Table 8 Tukey and Scheffe Post-Hoc test result

Multiple Comparisons

2. | Using the proposed model is easy|tb41l | 0.5
understand accessibility issues of [E- 4
Governance websites

3. | Using the proposed model we cah.9 0.9
enhance the designing E-Governance 2
websites for disabled people

4. | Using the proposed model promote.9 0.9
and increases the awareness | of 3
accessibilty among the contept
developers

5. | Using the proposed model takes intd.31 | 1.1
consideration the need of skilled 4
website designers

6. | Using the proposed model promotes.96 | 1.0
and increases the awareness | of 2
accessibility among the staff

7. | Using the proposed model supports arid88 | 0.9
keeps using clear guidelines and 1
standards about accessibility

8. | Using the proposed model compensat@sA5 | 1.1
and eases the training related |to
accessibility of website

9. | Using the proposed model helps |i@.5 1.4
avoiding poor standardization in the
websites

10 | Using the proposed model we cai.88 | 0.8
validate the guidelines and standards 1
for accessibility needs

11 | Using the proposed model solves th2.49 | 0.9

. problem of lack of testing 9

12 | Using the proposed model we caR.08 | 1.1
validate the source code of websites [for 1
accessibility needs

13 | Using the proposed model we ca@.2 1.0
validate the source code of websites ffor 6
accessibility needs

14 | Using the proposed model enable®.2 1.0
users to reflect their experience with 2
the website and send their feedback

15 | Using the proposed model gived.49 | 0.7
government agencies the opportunity| to 8
follow the same way, therefore improye
collaboration and coordination among
them

16 | Using the proposed model helps |(in.2 0.4
increasing the website accessibility and 9
therefore improves trust and
satisfaction for E-Governance websites

17 | Using the proposed model enables and 1,39

Dependent
Variable:mean
() (J) Mean| Std | Si 95%
P.ID | P.ID | Diffe . 0. Confidence
rence| Err Interval
s (I-3) | or Lowe | Uppe
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r r model addressed the main challenges highlightethén
Boun | Boun literature to ensure the success of E-Governanbsites in
d d terms of accessibility. The model is designed tabés the
Tuk | Man | Expe | -064| .11 .84 -34| .21 people who are in charge of E-Governance websites t
ey | agers|rts 5| 3 build accessible and sustainable websites in daletlow
HSD Acad | -1811 111 26 ~ 46 09 all users mclu_dlng pepple with d|§abll|tles .to ass
emic 6 8 governmental information and services easily withou
Spec barriers. Further plan is derive new metrics foramging
ialist the accessibility level and ranking of E-Governance
s websites based on this proposed model.
Expe | Man .064] .11]| .84 -21 .34 REFERENCES
s agers > 3 [1] Al-Khanjari, Z.Alanee, A.Kraiem, N.Jamoussi, Y.
Acgd -~117f.071 .29 -30 07 “Proposing A Real Time Internal Intrusion Detection
emic 8 4 System Towards A Secured Development Of E-
_Spec Government Web SiteEuropean Scientific Journal
lalist December 2013 /SPECIAL/ editionl.3, 2013.
> [2] Baker, D.“Advancing E-Government performance in
AC"’.‘d Man 181) 111 .26 -09 A6 the United States through enhanced usability
emic | agers 6 8 benchmarks”, Government Information Quartetly
Spec | Expe | .117| .07| .29 -07| .30 Vol.26, pp.82-88, 2009.
ialist | rts 8| 4 [3] Banati, H., Bedi P. and Grover P.S “Evaluating Web
S Usability from the Useéis Perspective” Journal of
Sche| Man | Expe | -.064] .11| .85| -35| .22 Computer Scienc&/olume 2 (4), pp. 314, 2006.
ffe agers| rts S 6 [4] Becker, S.A. “E-government Visual Accessibility for
Acad | -.181| .11| .30| -47| .11 Older Adults Users”., Social Science Computer
emic 6] O review Vol.22, No.1, pp.11-23.,2004.
Spec [5] Byun, D and Finnie, G. “Evaluating usability, user
ialist satisfaction and intention to revisit for succebsfu
S government websites”Electronic Government, An
Expe | Man .064| .11] .85 -22 .35 International Journal, Vol.8 pp. 1-19, 2011.
rts agers 5 6 [6] Casalo, L. Flavia'n, C. and Guinali"u, M. “The rofe
Acad |l -1171 o7l 32 -31 08 perceived usability, reputation, satisfaction and
emic 8 8 consumer familiarity on the website loyalty fornaati
Spec process”Computers in Human Behavi®fol 24, pp.
ialist 325-345, 2008.
s [7] Chai Lee Goi “Website accessibility and website
Acad | Man 1811 111 30 “11 47 development in malaysigburnal of applied sciences
emic | agers 6l o vol.10, No.23, pp.2954-2966, 2010.
Spec [Expe | .117]| 07| .32 - 08 31 [8] Geetllk-a and N. Pgndey ., “National E-Governance Pla
ialist | rts gl s Revisited: Achievements and Road Ahead”
s Foundations of E-governmepp. 86-94 ,2007
[9] Gohin, B., Dr. VijiVinod., November 2013.,"A Study
on Web Accessibility in Perspective of Evaluation
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Considering the advantages offered by E-Governance
websites, there is a need for accessible E-Goveenan
websites. The Accessible E-Governance Site Devedopm
model is an outline or a roadmap that will provalguide

on how to have accessible E-Governance websites. Th
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