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Abstract: Having considered that website has becoming an es-
sential platform to communicate, exchange of information and
enabling transactions for organizations, making it accessible to
the widest range of visitors is getting paramount. Web accessibili-
ty concerns mainly on formulating reliable framework to web
developers in ensuring accessibility of the web to all visitors re-
gardless of their physical disabilities and limited capabilities.
Owing to the growing numbers of research on this domain, this
paper analyses and reports various types of published works re-
lated to the web accessibility. This study adopted a bibliometric
analysis based on the data obtained from Scopus online database
as of May 2018. Based on the ‘key words’ search results, the
study finalized 1,103 valid documents for further analysis. Au-
thors then employed VOS viewer for data visualization purpose.
This article reports the results using standard bibliometric indica-
tors, particularly on the growth rate of publications, analysis of
the citation, and research productivity. As the results revealed,
there is an increased growth rate of web accessibility literature
over the years since 2001. Meanwhile, a total of 897 (81.32%)
documents were multi-authored with a mean collaboration index
of 2.87 authors per article. An analysis by country, The United
States of America (USA) is ranked first in productivity with 265
(20.87%) published documents. With respect to the frequency of
citations, Lawrence and Giles (1999)’s article emerges as the
most cited article with an average of 48 citations per year. Overall,
the increase number of works on web accessibility indicates
growing awareness on its importance and specific requirements.

Keywords: Web accessibility; bibliometric analysis, WCAG,
Section 508

I. INTRODUCTION

The concept of Web Accessibility refers to process of en-
suring the design of websites, tools, and technologies that
account for people with various disabilities[1]. Having said
that, accessible website enables people with varying dis-
abilities to browse, perceive, understand, interact as well as
to take part on the web activities. Web accessibility not sole-
ly concern in meeting the needs of web users with perma-
nent disabilities, but to facilitate users with various physical
or infrastructure-related limitations, either permanently or
temporarily. These include, among others, people with li-
mited bandwidth for Internet access or people that suffer
from aging-related constraints [1]. Hence, ensuring web
accessibility enables potential users to access the web con-
tents regardless of their physical limitations and context of
its use[2].
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Having accessible web at all time is paramount particular-
ly for the websites with substantial public access such as
higher institutions, public sector, healthcare, library or legal
entities. More importantly, the demand for more accessible-
web is even more crucial in line with growing diversity of
devices being used to access the website over time, such as
mobile phones, tablets and wearable devices[3]. In short,
web accessibility remains as a crucial issue on website re-
gardless of the platform used in assessing the web.

As to ensure consistency in ensuring web accessibility,
web administrators may rely upon two commonly available
guidelines. First, Web Content Accessibility Guidelines
(WCAG) 2.0 as issued by Worldwide Web Consortium
(W3C) in 2008 [4], an international standard organization
for the Internet. Overall, WCAG 2.0 encompasses 12 gener-
al guidelines on web accessibility with 61 indicators. More
recently, W3C releases WCAG 2.1 in June 2018 that incor-
porates additional indicators to deal with mobile version
web, people with low vision as well as people with cognitive
and learning disabilities.

WCAG classifies web accessibility into three level of
conformance, namely; Priority 1 (Level A), Priority 2 (Level
AA) and Priority 3 (Level AAA) [4]. The least compliance
status (as represented by Level A)merely fulfils minimum
number of web elements that warrant accessible web to the
people with disability. The next conformance level (Level
AA)requires more advanced elements to substantially re-
move accessibility barriers for wider group of web users.
Finally, the widest accessibility of the web is demonstrated
by complying to the highest conformance level as set out by
WCAG guideline(Level AAA). Website with this level of
conformance incorporates most advanced and extensive
features in ensuring widest accessibility.

Other than WCAG, Section 508 of the United States Re-
habilitation Act 1973 could be another benchmark for web
accessibility assessment applicable for web administrators.
The Act specifically addresses various issues in providing
equal access of resources and information to the disabled
groups. It generally recommends to web administrators 16
critical components in designing and presenting highly ac-
cessible websites[5]. In contrast to WCAG that merely
serves as a guideline for web accessibility, Section 508
makes it compulsory for the US federal agencies to ensure
equal access of all electronic and information technology
applications toall citizen, regardless of their disability status.

Web accessibility guidelines are essential, particularly for
web developers to benchmark the web site being developed
as to be accessible to the largest audience possible [3].
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From user perspective, web accessibility guideline may
become a useful tool to assess or compare accessibility of
given websites. Having accessible website ultimately war-
rants more effective browsing experience on the web [6].

In line with evolving web-based applications worldwide,
we can observe growing importance of ensuring web acces-
sibility. This has attracted various concerns and triggers va-
rying issues surrounding the web accessibility. Previous
research in web accessibility focuses on various aspects that
include (among others); current state of web accessibility of
a website of as specific business sector, assessment or com-
parison of different kinds of web accessibility tools, user’s
perspective on web accessibility and areas for possible ex-
tension on web accessibility.

There have been number of research carried out by re-
searchers to explore the current state of web accessibility in
various sectors such as libraries [7], hotel [8], and pub-
lic/government sectors [2, 3, 9, 10]. In other respect, several
works reported an evaluation of available applications/tools
in assessing accessibility of a given web [11], possible areas
in extending web accessibility [12, 13] and web accessibility
assessment across differing countries[14, 15]. Other re-
searchers, on the other hand, focus on identifying problems
faced by disabled people while browsing the website [16].
Meanwhile, introducing longitudinal approach in assessing
web accessibility has been proposed as to evaluate im-
provement of the web accessibility over time [17].

To date, various tools are made available to automate the
process of assessing web accessibility. These automated
assessment tools incorporate either WCAG 2.0 guideline,
Section 508 United States of Rehabilitation Act 1973 or
both. Automated assessment tools offer more user friendly,
quick and ease of reporting to the web developers or users
on web accessibility status of a given web. Prior works have
employed various automated tools such as A Checker,
Wave, and Web Acc Checker to automatically assess the
web accessibility [18, 19].

With growing numbers of web accessibility-related stu-
dies, it is therefore useful to observe the general patterns
revealed by those studies. A Bibliometric analysis gains
popularity as one of the approaches in revealing research
trend/pattern. Bibliometric study (also referred as sciento-
metrics study)usually employs mathematical/statistical tools
as its approach in evaluating quantity and quality of the pub-
lished materials to observe trends or pattern of a specific
research area[20].In addition, extensive bibliometric analy-
sis helps to make prediction and growth of research in a par-
ticular research domain [21]. Most common aspects being
observed using bibliometrics analysis include publication
classification, citations, authorship details, publication im-
pact and country of focus.

Despite growing interest towards web accessibility re-
search, there have been relatively limited attempts to report
the trend of prior works, particularly those that used bibli-
ometric approach. A study by Ahmi and Mohamad [22], for
example, was restricted to a specific publication type (the-
sis) as listed in Google Scholar. Despite meaningful output
reported, extending the scope of the publication types while
deploying other data sources may potentially extend its val-
ue. Meanwhile, number of works have been reported to em-
ploy such approach in other research domains. These in-
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clude social science [23], engineering [24] and sentiment
analysis[25], city logistic [26] and 3D printing [27].

Other studies that focused on 1T-related domain such as e-
learning [28], e-government [29] and Information and
Communication Technology (ICT) [21].Dias [29],has em-
ployed the bibliometric analysis on journal articles, confe-
rence proceedings and book chapters to examine the trend of
scholar works published by researchers in Portuguese higher
education institutions on e-government issues. The focus of
the inspection is on international publication as published in
Scopus database. Tibana-Herrera, Fernandez-Bajon, and De
Moya-Anegén[28]examined previous works published in
several databases based on the e-learning related descriptors.
The study revealed that e-learning research are predominant-
ly published under social science category, while some were
classified under Computer Science and Health category.
They recommended that e-learning may become another
thematic category under scientific publication system.
Meanwhile, Cherng, Malim and Singh[21]performed bibli-
ometric analysis to examine the trend of prior research that
examine the relationship between ageing and ICT. The anal-
ysis employed computerized analysis of keywords used by
the published articles as extracted from selected online data-
bases. The study incorporated growth analysis and Latent
semantic analysis approaches that extend the presentation of
the thematic analysis on the keywords used in previous stu-
dies. The study produced collection of related key terms that
were grouped and ranked based on their relevance and
growth trend over the years.

Apart from concentrating on specific research domain,
prior studies using Bibliometrics analysis approach also lim-
it their scope by specifying the journal database (s) being
considered for analysis. Among the most common database
employed were; Web of Science [21, 25, 30, 31], Scimago
[24], Ebscohost [32], Science Citation Index [33] and Eme-
rald [34].Expecting richer analysis and better insight of the
data, several works pooled multiple databases in a single
study. For example, Hajduk [26] examined research on city
logistics as published in WOS, Scopus, Emerald, Elsevier
and Ebscohost. Meanwhile, Tibana-Herrera, Ferndndez-
Bajon, and De Moya-Anegbén[28]concentrated on e-learning
related articles published in Scopus and Scimago databases.

Bibliographic study usually reports analysis from various
perspectives. The following table provide comparative anal-
ysis of attributes being examined in earlier bibliometric stu-
dies in various research domain.
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Table. 1 Attributes examined in Bibliometric analysis

Author Domain Attributes Examined
Bucher [23] Social Science o Publication
title Language used
o Authors profile
. Affiliation  of
authors
Tibana- E-learning o Keywords
Herrera, . Source type
Fernandez-
Bajon, and De
Moya-
Anegbn[28]
Marinescu and 3D Printing . Total research
Nedelcu [27] productivity,
o Scientific out-
put of countries,
° Individual in-
stitution authors,
. Journals  and
their collaborative net-
works
Shukla and Library and e Year published
Moyon [35] Information o Authorship
science (number of authors),
. Degree of col-
laboration,
o Geographical
distribution (national vs
international)
Dias [29] e-government e Year of publi-
cation, Citations,
. Topics ad-
dressed, Scope,
. Methods used,
. Authors  and
their affiliation institu-
tions
Cherng, Malim Ageing & ICT o Keywords used
and Singh[21] by authors
Zyoud et al. Cocaine Intox- e Year published
[31] ication o Country
. Authorship
° H-index

As indicated in the above table, among the most common-
ly examined aspects include; publication outlet/journal, type
of publication authorship e.g. number of authors per article
and his/her affiliation analysis by year of publication, coun-
try of focus and h-index. Examination of the published
works based on year of publication helps researcher to ob-
serve pattern and popularity of the research topic over time.
Meanwhile, pattern of the research by sub-domain maybe
revealed by analyzing the keywords used [25, 21]. Apart
from that, keyword analysis does also provide meaningful
insight on the popularity or degree of importance of a spe-
cific issue in a given research domain. On another respect,
analysis of authors, their affiliation and h-index of the au-
thors could reflect prominence of the article authorship.
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Responding to limited works exploring trend of web ac-
cessibility studies, this paper conducts a bibliographic anal-
ysis on all types of publications related to ‘web accessibili-
ty’ as published in Scopus online database as of May 2018.
Specifically, this paper presents analysis of all publications
being examined in the aspects of document type, source of
publication, year of publication, language used, subject area,
geographical profile, authorship and citation analysis. This
article helps to provide meaningful insights on the trend of
previous publications in this research topic.

1. METHODS

Considering the fact that Scopus is the largest scholarly
works database as compared to Pubmed or Web of Science
[20, 36], the study employed this database as a basis to ex-
tract prior works on web accessibility. The database supplies
publication details that include access type, year, author
name, subject area, document type, source title, keyword,
affiliation, country, source type and language. To further
specify relevant scholarly works on the research domain
examined, we restricted the search of web accessibility stu-
dies based on the title. As such the following query has been
specified in the search process: (TITLE(web OR webs OR
website OR websites "accessibility™)).This query yielded a
total of 1,103 documents for us for further analysis. The data
were retrieved on 31% May 2018.

I11. ANALYSIS AND FINDINGS

The analysis of extracted scholarly works encompass
document types and source types, annual growth, language
of the document, subject area, keywords analysis, country
productivity, authorship and citation analysis. Most of the
findings are presented as frequency and percentage. Mean-
while, we present annual growth data as number of retrieved
documents per year including their frequency, percentage
and cumulative percentage until May 2018.We report cita-
tion analysis as citation metrics and disclosed 20 most cited
articles in web accessibility.

Document and Source Type

Data obtained is first analyzed based on its document type
and source type. Document type refers to a type of docu-
ment based on the originality of the document either confe-
rence paper, article, book chapter etc., while source type is
the type of a source document weather it is journal, confe-
rence proceedings, book series, book or trade publication.
The conference paper that appears under document type
maybe different than those appears under the source type
[20]. For example, a paper presented in a conference will be
classified as conference paper under document type. How-
ever, the same paper maybe classified as full journal article,
conference proceeding or book chapter under source type
depending on its publication status.

As summarizes in Table 2, the documents published on
web accessibility spread into 12 document types.
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As indicated further, more than half of the total publica-
tions is in the form of conference paper (54.03%) and fol-
lowed by an article (34.81%). Other type of documents

represented less than 5% of the total publication respectively.

Table. 2 Document Type

Document Type Frequency % (N=1103)
Conference Paper 596 54.03
Article 384 34.81
Book Chapter 37 3.35
Review 37 3.35
Editorial 14 1.27
Atrticle in Press 14 1.27
Conference  Re-
view 10 0.91
Note 4 0.36
Book 2 0.18
Letter 2 0.18
Short Survey 2 0.18
Erratum 1 0.09
Total 1,103 100.00

Meanwhile, as Table 3 shows, the documents maybe clas-
sified into five different source types, of which journal
represents the highest type of source with 444 documents
(40.25%) and followed by conference proceedings of 435
documents (39.44%). Book series also contribute quite sig-
nificantly at 16.59% (183 documents) to the total number of
the publications.

Table. 3 Source Type

Source Type Frequency % (N=1103)
Journals 444 40.25
Conference Proceed-

ings 435 39.44

Book Series 183 16.59

Books 37 3.35

Trade Publications 4 0.36

Total 1103 100.00

Publication by Year and Annual Growth

Table 4 summarizes the details statistic of annual publica-
tions on web accessibility from 1996 to 2018. As per Scopus
records, the first published research on web accessibility in
1996 was by Moszer, Kunst and Danchin [37]. The growth
on the related publication somewhat slow in the next few
years until it starts picking up in 2001 with an average of 64
publications a year since then. The highest number of publi-
cations is observed in 2007, with a total of 95documents
(8.61%).

Table. 4 Publication Year and Annual Growth

Year Frequency i (CLmn EImTge
(N=1103) Percent
1996 1 0.09 0.09
1997 1 0.09 0.18
1998 1 0.09 0.27
1999 2 0.18 0.45
2000 5 0.45 0.91
2001 12 1.09 1.99
2002 30 2.72 471
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2003 25 2.27 6.98
2004 40 3.63 10.61
2005 57 517 15.78
2006 65 5.89 21.67
2007 95 8.61 30.28
2008 69 6.26 36.54
2009 88 7.98 44.51
2010 80 7.25 51.77
2011 74 6.71 58.48
2012 74 6.71 65.19
2013 76 6.89 72.08
2014 76 6.89 78.97
2015 60 5.44 84.41
2016 72 6.53 90.93
2017 80 7.25 98.19
2018 20 1.81 100.00
Total 1103 100.00

Languages of Documents

Based on Table 5, English is commonplace for most of
the publications in this research domain (1047; 93.99%).
Other commonly encountered languages include Spanish
(29; 2.6%) and Portuguese (15, 1.35%). There are 10 docu-
ments that have been published in dual languages. Six of
them are published in English and Spanish, while the re-
maining four articles are published in combination of Eng-
lish with Croatian, Dutch, German and Portuguese respec-
tively.

Table. 5 Languages Used for Publications

Language Frequency* % (N=1114)
English 1047 93.99
Spanish 29 2.60
Portuguese 15 1.35
German 6 0.54
French 5 0.45
Japanese 4 0.36
Chinese 3 0.27
Croatian 1 0.09
Dutch 1 0.09
Italian 1 0.09
Slovenian 1 0.09
Turkish 1 0.09
Total 1114 100.00

*10 documents were written in dual languages

Subject Area

This study next classifies the published documents based
on the subject area as summarizes in Table 6. Overall, the
distribution indicates that research on web accessibility
emerge in diverse subject areas ranging from information
technology, engineering, mathematic, healthcare, busi-
ness/management, science as well as social science. As re-
ported, about half of the documents examined are in com-
puter science area (46.73%)and followed by social science
(13.9%).
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Table. 6 Subject Area

. Frequency™ %
Subject Area (N=1669)
Computer Science 780 46.73
Social Sciences 232 13.90
Mathematics 174 10.43
Engineering 168 10.07
Medicine 93 5.57
Business, Management and 50 3.00
Accounting
Decision Sciences 31 1.86
Health Professions 26 1.56
Psychology 23 1.38
Arts and Humanities 21 1.26
Biochemistry, Genetics and 17 1.02
Molecular Biology
Economics,  Econometrics 10 0.60
and Finance
Nursing 10 0.60
Physics and Astronomy 5 0.30
Earth and Planetary Sciences 4 0.24
Materials Science 4 0.24
Multidisciplinary 4 0.24
Neuroscience 4 0.24
Environmental Science 3 0.18
Agricultural and Biological 2 0.12
Sciences
Chemical Engineering 1 0.06
Energy 1 0.06
Immunology and Microbiol- 1 0.06
ogy
Undefined 5 0.30
Total 1,669 100

*Some documents are classified in more than one subject
area

Keywords Analysis

For the purpose of keywords analysis, authors mapped the
keywords supplied for each document using VOS viewer, a
software tool for constructing and visualizing bibliometric
networks(see Fig. 1). Fig.1 presents a network visualization
of the authors’ keywords produced by VOS viewer in which
color, circle size, font size, and thickness of connecting lines
indicate strength of the relationship amongst the keywords.
Related keywords as indicated by the same color are com-
monly listed together. For example, the diagram suggests
that web accessibility, evaluation, user, assistive technology
and screen reader are closely related and usually co-occur
together.

evalfiation
web web sibilit:
Iy
e
ac%ility
wBc
usapility
disability & govamment

petion welisite

%6, VOSviewer

Fig. 1 Network visualization map of the author keywords
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Meanwhile, usability, WCAG, disability, internet, WCAG
2.0, web, e-government, evaluation, disabilities and w3c are
among the keywords with the highest occurrences after re-
moving core keywords specified in the search query i.e. web
accessibility and accessibility (see Table 7).

Table. 7 Keywords

Author Keywords Frequency Percent
web accessibility 328 8.4
accessibility 281 7.2
usability 67 1.7
wcag 61 1.6
disability 48 1.2
internet 40 1
wcag 2.0 40 1
web 40 1
e-government 33 0.8
evaluation 33 0.8
disabilities 30 0.8
w3c 30 0.8
people with disabilities 24 0.6
guidelines 23 0.6
wai 22 0.6
world wide web 20 0.5
universal design 19 0.5
assistive technology 18 0.5
automated evaluation 18 0.5
section 508 18 0.5

Geographical Distribution of Publications

Taken as a whole, researchers from 68 different countries
have contributed to the publication in web accessibility area.
All countries contributing to the productivity of publications
in this research area are listed in Table 8. Top on the list are
the United States of America (USA) with a total of 265
(20.87%) documents followed by the United Kingdom (UK)
(127: 10%) and Spain (125: 9.84%).

Table. 8 Countries contributed to the publications

Country Frequency e
(N=108)
United States 265 20.87
United Kingdom 127 10.00
Spain 125 9.84
Brazil 64 5.04
Portugal 52 4.09
Germany 48 3.78
Italy 46 3.62
France 39 3.07
Japan 34 2.68
Australia 33 2.60
Norway 27 2.13
Greece 26 2.05
South Korea 26 2.05
Austria 24 1.89
China 21 1.65
India 21 1.65
Turkey 19 1.50
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Canada 18 1.42 Table. 9 Number of Author(s) per Document
Eﬂcﬂ:gzlra ig 11‘; Author Count Frequency % (N=1103)
Switzerland 11 0.87 & 2L ——
Belgium 10 0.79 2 296 26.84
Ireland 9 0.71 j igg ig;g
Taiwan 9 0.71 '
Argentina 8 0.63 - 67 6.07
Netherlands 8 0.63 S 32 gg;
Saudi Arabia 8 0.63 '
Thailand 8 0.63 8 7 0.63
Colombia 6 0.47 30 ; 822
Hong Kong 6 0.47 :
Jordan 6 0.47 - 1 L
South Africa 5 0.39 g; 1 883
Kyrgyzstan 4 0.31 :
Poland 4 031 - " o
gﬂgz g 8:;3 Total 1103 100.00
Cyprus 3 0.24 *Conference review document. No author is listed for this
Czech Republic 3 0.24 type of document.
Finland 3 0.24 Citation Analysis
) - bz Table 10 summaries the citation metrics for the retrieved
Lebfanon S U2 documents as of 17 June 2018.Table 10 shows total number
Paklsta_n . 0.24 of citations with average citation per year for all retrieved
Roman_la . — documents. As indicated, there are 8,600 citations reported
slioveil 2 U2 in 22 years (1996 — 2018) for 1,103 retrieved articles with
Sri Lanka 3 0.24 an average of 390 citations/year.
Sweden . 0.24 Meanwhile, Table 11 discloses 20 most cited articles
Uggnda . - b (based on number of times being cited).In addition to total
Wlltsiol frate) Sl 2453 . I citations reported by Scopus, the table also discloses total
Denmark 2 0.16 number of citations reported by Google Scholar. The docu-
Egypt 2 — ment entitled “Accessibility of information on the web” by
i 2 Ll Lawrence and Giles [38] that was published in 1999 has so
ﬁgfﬁg;?;a ; 812 far receives the highest number of citations(917 citations or
Israel 5 0.16 an average of 48.26 citations per year).
Macedonia 2 0.16 Table. 10 Citations Metrics
2:;22& i 8(1)2 Metrics Data
Bahrain 1 0.08 Refe_rent_:e date 17/06/2018 11:10:10
Bangladesh 1 0.08 Pl_JbIl_catlon years 1996-2018
. Citation years 22 (1996-2018)

Costa_Rlca 1 0.08 Papers 1103
v i 008 Ciatons 5600
Nepal 1 0.08 C!tat!ons/year 390.91
New Zealand 1 0.08 C!tat!ons/paper 7.80 (*count=3)
Nigeria 1 0.08 Citations/author 4127.37
Serbia 1 0.08 Papers/author 512.53 _
Tunisia 1 0.08 Authors_/paper o 2.87/3.0/2 (mean/median/mode)
Viet Nam 1 0.08 g?: weighed citation 952.77 (sqrt=30.87), 439.29/author
Undefined 50 3.94 Hirsch h-index 37  (az6.28, m=168, 3161
o] L2y 1000 cites=36.8% coverage)

Number of Author Egg he g-index 63 (9/h=1.70, 3997 cites=46.5%
Table 9 shows the number of author(s) per documents. coverage)

While 206 (18.68%) documents are single-authored, the ~ POP hl.norm 27

remaining documents (897; 81.32%) are reported as multi- PoP hl,annual 1.23

authored publications with the number of authors ranging

between two and 26.
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Table. 11 Most cited articles

No. Authors Title Year Cites Cites (.38 5@
per Year Cites per Year
1 S. Lawrence, C.L. Accessibility of information on the web [38] 1999 917 48.26 2482  137.89
Giles
2 J. Lazar, A. Dudley- Improving web accessibility: A study of web- 2004 132 9.43 301 215
Sponaugle, K.-D. master perceptions [39]
Greenidge
3 H. Petrie, O. Kheir The relationship between accessibility and 2007 112 10.18 226 20.55
usability of Websites [40]
4 T. Sullivan, R. Matson  Barriers to use: Usability and content accessi- 2000 110 6.11 258 14.33
bility on the Web's most popular sites [41]
5 J. Mankoff, H. Fait, T. Is your web page accessible? A comparative 2005 102 7.85 227 17.46
Tran study of methods for assessing Web page ac-
cessibility for the blind [42]
6 P.T. Jaeger Assessing Section 508 compliance on federal 2006 93 7.75 185 14.42
e-government Web sites: A multi-method,
user-centered evaluation of accessibility for
persons with disabilities [43]
7 S. Hackett, B. Parman-  Accessibility of internet websites through time 2004 86 6.14 147 10.5
to, X. Zeng [44]
8 C. Power, A.P. Freire, Guidelines are only half of the story: Accessi- 2012 77 12.83 137 22.83
H. Petrie, D. Swallow  bility problems encountered by blind users on
the Web [45]
9 K.M. Griffiths, H. The quality and accessibility of Australian 2002 73 4.56 124 7.75
Christensen depression sites on the World Wide Web [46]
10 J. Abascal, M. Arrue, The use of guidelines to automatically verify 2004 72 5.14 147 10.5
I. Fajardo, N. Garay, J. web accessibility [47]
TomAijs
11 L. Von Ahn, S. Gino- Improving accessibility of the Web with a 2006 70 5.83 188 15.67
sar, M. Kedia, R. Liu, computer game [48]
M. Blum
12 H. Ritchie, P. Blanck The promise of the internet for disability: A 2003 70 4.67 122 8.13
study of on-line services and web site accessi-
bility at centers for independent living [49]
13 P. Sun, J.B. Unger, Internet accessibility and usage among urban 2005 68 5.23 130 10
P.H. Palmer, P. Gal- adolescents in Southern California: Implica-
laher, C.-P. Chou, L. tions for web-based health research [50]
Baezconde-Garbanati,
S.  Sussman, C.A.
Johnson
14  M.G. Friedman, D.N. Web accessibility design recommendations for 2007 64 5.82 122 11.09
Bryen people with cognitive disabilities [51]
15  A. Schmetzke Web accessibility at university libraries and 2001 64 3.76 130 7.65
library schools [52]
16 M. Vigo, M. Arrue, G. Quantitative metrics for measuring web acces- 2007 60 5.45 103 9.36
Brajnik, R. Lomuscio, sibility [53]
J. Abascal
17 Y. Shi The accessibility of Chinese local government 2007 60 5.45 114 10.36
Web sites: An exploratory study [54]
18 J.T. Richards, V.L. Web accessibility: A broader view [55] 2004 59 421 125 8.93
Hanson
19  J. Lazar, P. Beere, K.- Web accessibility in the Mid-Atlantic United 2003 58 3.87 113 7.53
D. Greenidge, Y. Na- States: A study of 50 homepages [56]
gappa
20 C.A. Adams, G.R. Accessibility and functionality of the corporate 2006 55 4.58 140 11.67
Frost web site: Implications for sustainability report-
ing [57]
*GS — Google Scholar
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IV. CONCLUSION

Greater concern over web accessibility issues come hand
in hand with the growing Internet reliance by today’s busi-
nesses and communities. This has attracted considerable
attention from scholars worldwide to examine and recom-
mend possible remedies to deal with issues surrounding web
accessibility. In response, this study has initiated a review of
all kinds of scholarly works published to date on this topic.
The study reports the trend of earlier studies using selected
bibliometric indicators as obtained from Scopus database.
Overall, bibliometric details of 1,103 documents were ex-
tracted from Scopus database. The results indicate that Eng-
lish becomes a primary language in about 9/10 of the re-
trieved documents. While about 20% documents are single
authored, close to 50% of the documents have either two or
three authors. The data also shows an increasing trend on
number of authorships per document over time. As for the
contributing authors, the USA reported the highest numbers
of contributing authors, followed by UK and Spain. Howev-
er, there are sizable contributions of scholarly works on this
research domain from other European and Asian countries.

Issues pertaining to web accessibility get attention from
diverse subject areas such as Computer Science, Social
Sciences, Mathematics and Engineering. Nevertheless,
about half of the examined documents are classified under
Computer Science. In another respect, number of publica-
tions on web accessibility is picking up since 2001. Along
with the increase in frequency of publications per year, this
study also indicates higher average number of authors per
document over the years. This trend, to some extent, indi-
cates greater collaboration among authors in this area.

Despite valuable insights offered by this article, readers
should take into account several limitations. Firstly, this
study employed specific query/keywords to locate initial list
of scholar works published as indexed by Scopus. Neverthe-
less, this practice has been commonplace for earlier bibli-
ometrics related studies [53-58]. Despite the fact that Sco-
pus is among the largest online databases that indexes all
scholarly works, it does not perfectly cover all available
sources. Thus, some exclusions are very much expected
from this study. Furthermore, no search query is 100% per-
fect to capture all the scholar works in this area. Thus, false
positive and false negative results are always anticipated.
Secondly, authors employed Scopus’s definition to deter-
mine the ranking of authors and institutions presented in this
study. Some authors or institutions might also register more
than one name into Scopus or having it spelled differently.
Thus, resulted to in accuracy of the productivity of their
authorship and affiliation details. Despite these limitations,
our study was among the first to analyze bibliometric indica-
tors of web accessibility literature. Quite importantly, this
study confirmed the previous findings of similar study in the
field of mobile technology in terms of growth and author-
ship trends [20].

REFERENCES

1. World Wide Web Consortium (W3C), “Introduction to Web Accessi-
bility,” 2005. [Online]. Available:
https://www.w3.org/WAI/intro/accessibility.php. [Accessed: 18-Feb-
2018].

Retrieval Number F10380476S219/19C©BEIESP

257

2. A. Ahmi and R. Mohamad, “Evaluating Accessibility of Malaysian
Public Universities Websites using AChecker and WAVE,” J. ICT, vol.
15, no. 2, pp. 193-214, 2016.

3. L.C. Serra, L. P. Carvalho, L. P. Ferreira, J. B. S. Vaz, and A. P. Freire,
“Accessibility Evaluation of E-Government Mobile Applications in
Brazil,” Procedia Comput. Sci., vol. 67, pp. 348-357, 2015.

4. World Wide Web Consortium (W3C) “Web Content Accessibility
Guidelines (WCAG)  2.0,”  2008. [Online]. Available:
https://www.w3.0rg/ TR/AWCAG20/. [Accessed: 18-Feb-2018].

5. WebAIM, “Accessibility Evaluation Tools,” 2013. [Online]. Available:
https://webaim.org/articles/tools/. [Accessed: 18-Feb-2018].

6. R. Ismailova and Y. Inal, “Web site accessibility and quality in use: a
comparative study of government Web sites in Kyrgyzstan, Azerbaijan,
Kazakhstan and Turkey,” Univers. Access Inf. Soc., vol. 16, no. 4, pp.
987-996, Nov. 2017.

7. D. Comeaux and A. Schmetzke, “Web accessibility trends in university
libraries and library schools,” Libr. Hi Tech, vol. 25, no. 4, pp. 457—
477, Nov. 2007.

8. R. Williams and R. Rattray, “UK and US hotel web content accessibili-
ty,” Int. J. Contemp. Hosp. Manag., vol. 17, no. 1, pp. 78-87, Jan. 2005.

9. F. Kamoun and M. Basel Almourad, “Accessibility as an integral factor
in e-government web site evaluation,” Inf. Technol. People, vol. 27, no.
2, pp. 208-228, May 2014.

10. K.-R. Noh, E.-S. Jeong, Y.-B. You, S.-J. Moon, and M.-B. Kang, “A
study on the current status and strategies for improvement of web ac-
cessibility compliance of public institutions,” J. Open Innov. Technol.
Mark. Complex., vol. 1, no. 1, p. 4, Dec. 2015.

11. L. O’Grady and L. Harrison, “Web accessibility validation and repair:
which tool and why?,” Libr. Hi Tech, vol. 21, no. 4, pp. 463-470, Dec.
2003.

12. C. Perrenoud and K. Phan, “Emergence of web technology: An imple-
mentation of web accessibility design in organizations,” in Proceedings
of PICMET ’12: Technology Management for Emerging Technologies,
2012.

13. L. Zhou, V. Bensal, and D. Zhang, “Color adaptation for improving
mobile web accessibility,” in 2014 IEEE/ACIS 13th International Con-
ference on Computer and Information Science (ICIS), 2014, pp. 291—
296.

14. Y. Shi, “E-Government Web Site Accessibility in Australia and China,”
Soc. Sci. Comput. Rev., vol. 24, no. 3, pp. 378-385, Aug. 2006.

15. D. Fink and R. Laupase, “Perceptions of Web site design characteris-
tics: a Malaysian/Australian comparison,” Internet Res., vol. 10, no. 1,
pp. 44-55, Mar. 2000.

16. A. Adam and D. Kreps, “Enabling or disabling technologies? A critical
approach to web accessibility,” Inf. Technol. People, vol. 19, no. 3, pp.
203-218, Jul. 2006.

17. S. Hackett and B. Parmanto, “A longitudinal evaluation of accessibility:
higher education websites,” Internet Res., vol. 15, no. 3, pp. 281-294,
2005.

18. S. A. Adepoju and 1. S. Shehu, “Usability evaluation of academic web-
sites using automated tools,” in 2014 3rd International Conference on
User Science and Engineering (i-USEr), 2014, pp. 186-191.

19. S. Lujan-Mora, R. Navarrete, and M. Penafiel, “Egovernment and web
accessibility in South America,” in 2014 First International Confe-
rence on eDemocracy & eGovernment (ICEDEG), 2014, pp. 77-82.

20. W. M. Sweileh, S. W. Al-Jabi, A. S. AbuTaha, S. H. Zyoud, F. M. A.
Anayah, and A. F. Sawalha, “Bibliometric analysis of worldwide scien-
tific literature in mobile - health: 2006-2016,” BMC Med. Inform. De-
cis. Mak., vol. 17, no. 1, p. 72, Dec. 2017.

21. L. Y. Cherng, N. H. A. H. Malim, and M. M. Singh, “Trend Analysis
of Ageing in ICT Research,” J. Teknol., vol. 76, no. 1, pp. 313-327,
2015.

22. A. Ahmi and R. Mohamad, “Examining the trend of published disserta-
tion on web accessibility: A bibliometric analysis,” 2018, p. 020020.

23. S. Bucher, “Bibliometric analysis of Central European journals in the
Web of Science and JCR Social Science Edition,” Malaysian J. Libr.
Inf. Sci., vol. 23, no. 2, pp. 95-110, Jul. 2018.

24. B. Elango, “A bibliometric analysis of literature on engineering re-
search among BRIC countries,” Collect. Curation, vol. 38, no. 1, pp.
9-14, Jan. 2019.

25. A. Keramatfar and H. Amirkhani, “Bibliometrics of sentiment analysis
literature,” J. Inf. Sci., p. 016555151876101, Mar. 2018.

Published By:
Blue Eyes Intelligence Engineering
& Sciences Publication

Exploring Innovation



26

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

International Journal of Recent Technology and Engineering (IJRTE)

. S. Hajduk, “Bibliometric Analysis of Publications on City Logistics in
International Scientific Literature,” Procedia Eng., vol. 182, pp. 282—
290, 2017.

R. Marinescu (Repanovici) and A. Nedelcu, “3D printing new direction
and collaboration in scientific research. A scientometric study using
Web of Science, Clarivate Analytics database,” MATEC Web Conf., vol.
178, p. 07009, Jul. 2018.

G. Tibana-Herrera, M. T. Fernandez-Bajén, and F. De Moya-Anegoén,
“Categorization of E-learning as an emerging discipline in the world
publication system: a bibliometric study in SCOPUS,” Int. J. Educ.
Technol. High. Educ., vol. 15, no. 1, p. 21, 2018.

G. P. Dias, “Bibliometric Analysis of Portuguese Research in e-
government,” Procedia Technol., vol. 16, pp. 279-287, 2014.

A. Trumpiené¢ and E. Segzdien¢, “Bibliometric analysis of open access
publications of Vilnius Research Centers in Web of Science,” in 5th In-
ternational Conference on Scientific Communication in the Digital Age,
2017.

S. H. Zyoud, W. S. Waring, S. W. Al-Jabi, and W. M. Sweileh, “Glob-
al cocaine intoxication research trends during 1975-2015: a bibliome-
tric analysis of Web of Science publications,” Subst. Abuse Treat. Prev.
Policy, vol. 12, no. 1, p. 6, Dec. 2017.

J. C. Fagan, “An evidence-based review of academic web search en-
gines, 2014-2016: Implications for librarians’ practice and research
agenda.,” Inf. Technol. Libr., vol. 36, no. 2, pp. 7-47, 2017.

S. R. Kolle, T. H. Shankarappa, and Y.-S. Ho, “Highly Cited Articles
in Science Citation Index Expanded — Subject Category of Horticulture:
A Bibliometric Analysis,” Erwerbs-Obstbau, vol. 59, no. 2, pp. 133—
145, Jun. 2017.

A. Kumar, “A Bibliometric Survey of the Literature Published by Eme-
rald on ‘Library Consortia’ from 1990 - 2016,” J. Adv. Libr. Inf. Sci.,
vol. 6, no. 2, pp. 104-113, 2017.

A. Shukla and N. T. Moyon, “International Research - Journal of Li-
brary and Information Science: A Bibliometric Analysis,” Libr. Philos.
Pract., 2017.

M. E. Falagas, E. L Pitsouni, G. A. Malietzis, and G. Pappas, “Compar-
ison of PubMed, Scopus, Web of Science, and Google Scholar:
strengths and weaknesses,” FASEB J., vol. 22, no. 2, pp. 338-342, Feb.
2008.

1. Moszer, F. Kunst, and A. Danchin, “The European Bacillus subtilis
genome sequencing project: current status and accessibility of the data
from a new World Wide Web site,” Microbiology, vol. 142, no. 11, pp.
2987-2991, Nov. 1996.

S. Lawrence and C. L. Giles, “Accessibility of information on the web,”
Nature, vol. 400, no. 6740, p. 107, 1999.

J. Lazar, A. Dudley-Sponaugle, and K.-D. Greenidge, “Improving web
accessibility: a study of webmaster perceptions,” Comput. Human Be-
hav., vol. 20, no. 2, pp. 269-288, Mar. 2004.

H. Petrie and O. Kheir, “The relationship between accessibility and
usability of websites,” in Proceedings of the SIGCHI conference on
Human factors in computing systems - CHI *07, 2007, p. 397.

[1]  T. Sullivan and R. Matson, “Barriers to use,” in Proceedings on
the 2000 conference on Universal Usability - CUU 00, 2000, pp. 139—
144,

J. Mankoff, H. Fait, and T. Tran, “Is your web page accessible?” in
Proceedings of the SIGCHI conference on Human factors in computing
systems - CHI 05, 2005, p. 41.

P. T. Jaeger, “Assessing Section 508 compliance on federal e-
government Web sites: A multi-method, user-centered evaluation of
accessibility for persons with disabilities,” Gov. Inf. Q., vol. 23, no. 2,
pp. 169-190, Jan. 2006.

S. Hackett, B. Parmanto, and X. Zeng, “Accessibility of Internet web-
sites through time,” in Proceedings of the ACM SIGACCESS confe-
rence on Computers and accessibility - ASSETS '04, 2004, p. 32.

C. Power, A. Freire, H. Petrie, and D. Swallow, “Guidelines are only
half of the story,” in Proceedings of the 2012 ACM annual conference
on Human Factors in Computing Systems - CHI ’12, 2012, p. 433.

K. M. Griffiths and H. Christensen, “The quality and accessibility of
Australian depression sites on the World Wide Web,” Med. J. Aust.,
vol. 176, no. 10, p. S97, 2002.

J. Abascal, M. Arrue, |. Fajardo, N. Garay, and J. Tomas, “The use of
guidelines to automatically verify Web accessibility,” Univers. Access
Inf. Soc., vol. 3, no. 1, pp. 71-79, Mar. 2004.

L. von Ahn, S. Ginosar, M. Kedia, R. Liu, and M. Blum, “Improving
accessibility of the web with a computer game,” in Proceedings of the

Retrieval Number F10380476S219/19C©BEIESP

49.

50.

51.

52.

53.

54.

55.

56.

57.

258

ISSN: 2277-3878, Volume-7 Issue-6S2, April 2019

SIGCHI conference on Human Factors in computing systems - CHI
'06, 2008, p. 79.

H. Ritchie and P. Blanck, “The promise of the Internet for disability: a
study of on-line services and web site accessibility at Centers for Inde-
pendent Living,” Behav. Sci. Law, vol. 21, no. 1, pp. 5-26, Jan. 2003.
P. Sun et al., “Internet Accessibility and Usage among Urban Adoles-
cents in Southern California: Implications for Web-Based Health Re-
search,” CyberPsychology Behav., vol. 8, no. 5, pp. 441453, Oct.
2005.

M. G. Friedman and D. N. Bryen, “Web accessibility design recom-
mendations for people with cognitive disabilities,” Technol. Disabil.,
vol. 19, no. 4, pp. 205-212, 2007.

A. Schmetzke, “Web accessibility at university libraries and library
schools,” Libr. Hi Tech, vol. 19, no. 1, pp. 35-49, Mar. 2001.

M. Vigo, M. Arrue, G. Brajnik, R. Lomuscio, and J. Abascal, “Quantit-
ative metrics for measuring web accessibility,” in Proceedings of the
2007 international cross-disciplinary conference on Web accessibility
(WA4A) - w44 °07, 2007, p. 99.

Y. Shi, “The accessibility of Chinese local government Web sites: An
exploratory study,” Gov. Inf. Q., vol. 24, no. 2, pp. 377-403, Apr.
2007.

J. T. Richards and V. L. Hanson, “Web accessibility: a broader view,”
in Proceedings of the 13th conference on World Wide Web - WWW 04,
2004, p. 72.

J. Lazar, P. Beere, K.-D. Greenidge, and Y. Nagappa, “Web accessi-
bility in the Mid-Atlantic United States: a study of 50 homepages,” Un-
ivers. Access Inf. Soc., vol. 2, no. 4, pp. 331-341, Nov. 2003.

C. A. Adams and G. R. Frost, “Accessibility and functionality of the
corporate web site: implications for sustainability reporting,” Bus. Stra-
teg. Environ., vol. 15, no. 4, pp. 275-287, Jul. 2006.

Published By:
Blue Eyes Intelligence Engineering
& Sciences Publication

Exploring Innovation



