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Introduction (1/3)

= Web accessibility

o W3C definition: "Websites, tools, and technologies are designed and
developed so that people with disabilities can use them. More
specifically, people can perceive, understand, navigate, interact with the
Web, and contribute to the Web"[!]

o Refers to the practice of making websites usable by people of all
abilities and disabillities

o Very important topic for the Web (e.g., WAI from W3C)

= How people with disabilities might interact with the Web?12]

o Assistive technologies: e.g., screen reader (blindness), voice
recognition (motor disability), head mouse (motor disability)

o Adaptive strateqgies: increase font size (low vision), turn on captions
(deafness), change website layout (cognitive disability)

[1] W3C. (2005). Introduction to Web Accessibility. Web Accessibility Initiative (WAI). https://www.w3.org/\WAl/fundamentals/accessibility-intro/ 2
[2) W3C. (2017). Tools and techniques. Web Accessibility Initiative (WAI). https://www.w3.org/\WAl/people-use-web/tools-technigues/



https://www.w3.org/WAI/fundamentals/accessibility-intro/
https://www.w3.org/WAI/people-use-web/tools-techniques/

Introduction (2/3)

= How are web developers involved? Examples of problems:
o alt is non-existent or unhelpful => inaccessible for screen reader user
o content used only with mouse => inaccessible for keyboard-only user
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Introduction (3/3)

= How to develop accessible websites?
o Key knowledge comes in the form of accessibility guidelines
o Web Content Accessibility Guidelines (WCAG) is the most popular set
o  WCAG structure: Principles > Guidelines > Success criteria (3 priorities)

= Studies in various domains report websites being inaccessible
o Government websites [1-4
o University websites!®>8]
o Websites of librariesl®
o Commercial websites!!0]

[1] Al-Khalifa, H. S. (2012). The accessibility of Saudi Arabia government Web sites: An exploratory study. UAIS, 11(2), 201-210.

[2] Bakhsh, M., & Mehmood, A. (2012). Web accessibility for disabled: A case study of government websites in Pakistan. FIT 2012, 342—-347.

[3] Baowaly, M. K., & Bhuiyan, M. (2012). Accessibility analysis and evaluation of Bangladesh government websites. ICIEV 2012, 46-51.

[4] Gambino, O., Pirrone, R., & Giorgio, F. D. (2016). Accessibility of the Italian institutional web pages: A survey on the compliance of the Italian public administration web pages to the
Stanca Act and its 22 technical requirements for web accessibility. UAIS, 15(2), 305-312.

[5] Akritidis, G., & Katsanos, C. (2021). Effect of potential issues flagged by automated tools on web accessibility evaluation results: A case study on university department websites. PCI
2021, 113-117.

[6] Campoverde-Molina, M., Lujan-Mora, S., & Valverde, L. (2023). Accessibility of university websites worldwide: A systematic literature review. UAIS, 22(1), 133-168.

[7] Laufer Nir, H., & Rimmerman, A. (2018). Evaluation of web content accessibility in an Israeli institution of higher education. UAIS, 17(3), 663-673.

[8] Verkijika, S. F., & De Wet, L. (2020). Accessibility of South African university websites. UAIS, 19(1), 201-210.

[9] Panda, S., & Chakravarty, R. (2020). Evaluating the web accessibility of IIT libraries: A study of Web Content Accessibility Guidelines. Perform. Meas. Metr., 21(3), 121-145. 4
[10] Isa, W. A. R. W. M., Aziz, M. A,, & Razak, M. R. B. A. (2011). Evaluating the accessibility of Small and Medium Enterprise (SME) websites in Malaysia. i-USEr 2011, 135-140.



Research motivation and goal

Research motivation
o Websites remain largely inaccessible

o "Lack of developers' training, lack of managerial support, lack of client
support and confusing guidelines" (study with 175 webmasters)!]

o Guidelines criticized that they “are nearly impossible for a working
standards-compliant developer to understand”!?]

Research goal

o Increase awareness, motivate and educate web development
stakeholders in Greece on web accessibility and WCAG 2

o We present ESALP 2.0 (Educational System for Accessibility Learning
Through Paradigms), a learn-by-example online tool

[1] Lazar, J., Dudley-Sponaugle, A., & Greenidge, K.-D. (2004). Improving web accessibility: A study of webmaster perceptions. CHB, 20(2), 269-288.
[2] Clark, J. (2006). To Hell with WCAG 2. A List Apart. https://alistapart.com/article/tohellwithwcag?2/
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ESALP 2.0: Overview

Goals
o Train web practitioners on good accessibility practices and WCAG 2
o Communicate the value of accessibility to stakeholders

How?

o EXxpose people to real-world accessibility problems that occur when
certain WCAG 2 guidelines are violated

o Provide concise advice on how to resolve and avoid such problems

Use cases

o Web practitioner uses ESALP 2.0 to
» learn how to develop accessible websites using WCAG 2.0

»  communicate the need for accessibility to other stakeholders (e.g., clients,
managers)

o Professor/Educator uses ESALP 2.0 in a relevant context
(e.g., course, seminars, summer school) 6



m Accessibility evaluation study
o 70 Greek websites selected
. . 10 Greek parliament
from 7 d|ﬂ:erent domalnS services (https://www.hellenicparliament.gr)
. Local Municipality of Athens
o Evaluated against WCAG 2.0 10 (https:/www.cityofathens.gr)
: National and Kapodistrian University
AAA 10 of Althens (https:rl)/wlefw.luoa.grl)v ?
. General Hospital of Athens
O MU'UpIe tools used for 10 Evangelismos (https://evaggelismos-
. hosp.gr)
aUtomated anaIyS|S (ACheCker, Culture & 10 National Theatre of Greece
: Tourism (https://in-t.gr)
TenOn, SOftSlte) News 10 Hellenic Broadcasting Corporation
. . (https://www.ert.gr)
O Manual |nSpeCt|0n E-commerce 10 Skroutz (https://www.skroutz.gr)
»  Verify selected issues from
auto-analysis
»  Find issues for criteria not
covered by auto-analysis



ESALP 2.0: Success criterion
webpage (1/2)

ESALP

Aopr) WCAG 20 Kpurrjpla Emtuyiag Exmalbeutiko YAkS MAnpotpopieg

Accessibility Leaming 2.0 ApYLKn

Navigation tools e — |
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webpages
http://esalp2.rf.gd/sc1-3-2.html



http://esalp2.rf.gd/sc1-3-2.html

ESALP 2.0: Success criterion
webpage (2/2)

Metadata for the example --=F-- - oo - \
I
(Web5|te name & domaln |a‘crrocr£,*1150 Bouhr twv EAAf VWY |
| Katnyopla: Anpdoleg & kowwpehelg utinpeoleg I
evaluation date) VAVAiTnon: 1610712018 | o o o e e e = .
ImMraRxpLiq - - -7 7 === ======== 1
; MpoBAnua: |
1 £t oehida pe Titho «Apyeio MoAupéowys, xpnotpomoteitat mivakag Siywe tipeg |
1 5=8opgvwv (data), yia tn SLapopewarn TN peaviong tou apysiou ohupsowy. |
1 KaBug To mhdtog Twv ypappwy elval pndeviko, oTtikd £vag X priotng dev !
I katahaBaiver tnv UTtapin tou mivaka. Evag avayvwaotng 08ovng duwg, Ba :
1 5Lafdost Tov Tivaka, SVNUEpUVOVTAS APXLKWE YLO TOV AplBH0 ypapuwy Kat I
I gtnhiv, oL omoieg o xpriotng pe TpoBAfuata dpacnc Ba mpooTalnost va I
Accessibi“ty problem IT[E[JLTWI]BEL Stapadovtag Tov TIvaka ypapur - ypappn. |
] - 3 I
description (text & image) —ify || l
s orrvosia: | EmdE caliman: " I
1 Katryogia: EnddEre ¥ | aveliman:
I vioeos [T :
I
I o <td style="m 1:+h 55; : E:jt:ra]{_gzi_:::tc:;? e tideoTab () PVIDEDS <f |
I 3 ="background-color: #24168%@; width: &85px; tewt-align: center;™> :
I <8 it_i-' imagesLink” href="" onclick="return szlactInagesTab(};">
I <_;a,:IKUNEE I
| I
| I
|
o4
: : 'MLQ)\UO oTo mpofAnpa: :
Succinct guidance on how notomp B nH |
. 1 FEULch oL TTlvaKeg o< pPLa woTogeAlba TIPETEL va agopouy Tiapouaiaon 1
to avoid or resolve the | SeSopvwy Kal va pn ypnotpomolodvTal yia Adyoug Slapdp@wang thg 1
1 eppduLonG. Oa TIPETEL To CUYKEKPLUEVO THRMa va Eavaoysblaotel pe T xpnon 1
prOblem 1 CSS to omolo evéelkvutal yia To OKOTIO QUTO. !

http://esalp?.rf.qd/sc1-3-2.html



http://esalp2.rf.gd/sc1-3-2.html

ESALP 2.0: Grouped per WCAG
2 priority and principle & guideline

ESAL P Apykn Aopr) WCAG 20 Kpuripia Emutuyiag ExTIaLSeuTIkG YALKO MAnpogopieg
Accessibility Learning 2.0

Aopry WCAG 2.0

4 ApXEG,
12 Obnylecg,
61 Kprtnpua Emtuylag kat
Tpla Eninesa Tuppdpguong
amoteholv T Sopr WCAG 2.0.

I Tatpla Enineda Zuppdppwong:
Grouped per WCAG 2 g e
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|
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CTOTTa TIPOCapHOYIG
vatétnTa SLdkpLong
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08nyla 2.1 NpooPactyo péow TANKTpoAoyiou
Oéryta 2.2 Enapkrig Xpovog

08nyla 2.3 MpoAndn kpl eruAndiag
OSnyla 2.4 Auvatétnta Thonynang

Grouped per WCAG 2
principle & guideline

Y
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|

|

|

| * oényiazzn
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|

|

—
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http://esalp?.rf.gd/wcaqg.html

10
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ESALP 2.0: Test quizzes

Es AL P ApXLKry Aopr] WCAG 20 Kpurripra Emtuyiag ExmiatSeutiké YAk MAnpowpopieg
Accessibility Learning 2.0

= Test bank , | |
. . _ Epwtnoelg ToAamAwy Tt AOYWV
O 9 O m u Itl p I e C h O I Ce q u eStI O n S Zra mAaloLa TOU EKTIALSEUTIKOU Zpyeielou ESALP, SMHLOUpYABNKE Hia BAon e EpWTAGEL; TOAATAGY EMAOYLY o8 éuaTa

» 28 for A priority

OL EpWTNOELG KATATAGOOVTAL OE 4 KATNyoples. pia yia kABe éva amd ta tpia enineSa cuppdpewong Twv OSnywwv WCAG 2.0 kat pia
yevikn katnyopla. Etval 5La8Zoweg elte online peow tng epappoyng TCExam, elte péow QUMWY aoKnoEWY.

> l4forAApr|0r|ty e e e e e e e e e

’ i r ’

.. Epapuoyr epwtnoeWY TIOAAATIAWY ETILAOYWV

» 25 for AAA priority

|
|
1
|
» 24 for general accessibility |
iIssues or multiple priority : exam

:

1

|

H online e@appoyr Twv EpWTroEwv, anartel ouvSean éva dvopa Kat KwLKo. MItopeite va Snutoupyrioete éva Sikd oag
AoyapLaoud, r evaAAGKTLKA va XProLHOTIOLELCETE VAV QIO TOUG TIAPAKATW ELKOWIKOUG XPrIOTES, HE KWOLKO 12345678

- Online

SLapopeTikd mepLBAAov. ©a PTOPECETE Va ETIOTPEPETE avd IO OTLYHI, EMAEyoVTAG TO GUVSECHO Syste I I l

Me tov obvdeapo yua Ty online epappoyr): eiloodog otnv epapuoyr epwtrigewyv Ba petapepbeite oe
| eve IS «Ematpogr| otnv apytkr oeAida tou ESALP» mou Bpicketal oTo uTtoaEALS0 TG epappoync.

o Available through:

» Anonline exam system
(TCExam)

~  Exercise sheets (pdf files) |

PUAQ aOKAOEWV .
Exercise |
Mropzits va KateBAcETE 2 EKGOXEC, avd katnyopla:

* EpWINOELS EMTES0U SUPLOPEWENG A S h e e t S

CUPPGPEWONG A (2n exkBox1i)

Ta pUANG aoK\OEWY AMOTEAOUVTAL artd 12 epwTroel To kabéva kat StatiBeviat og popegr) PDF.

CUULOPQWONG AA

I

|

GUUHGPOLICNG AA (21 EKBOXT) ( d f |

*  EpWIrgcLg ETLE GUHHOPPWaNG AAA p I
I

|

|

*  EpWInoeLs EMUMESOU CUHHOPQEWONG AAA (2N ekboxr)

TEVLKEG EPWTNTELS .

TEVIKEC EPWTAGELS (21 EKGOXH) fl e S
OL anaviroelg Twv pwTroewy, Bpiokovtal oUyKEVTpwHEVES oTov akoAoubo Ttivaka (apxeio PDF):

¢ TUYKEVIPWTIKGG THIVOKAG QMEVTATEWY, Ty EpWTACEWY TIONAATTANG EMTAOYAG Yia T ESALP 2.0
—— e e e e e e e e e e e e e e )

11
http://esalp?2.rf.gd/edu.html



http://esalp2.rf.gd/edu.html

Evaluation study: Goal and
Methodology

Goal
o Investigate the usability of ESALP 2.0

Methodology
o Participants: 12 web developers
o Procedures
> Remote user testing
»  Users interacted with the tool (free exploration)
» Users completed online questionnaire (post-session)
o Questionnaire
»  Filter question (excluded 7 users that did not select "web developer")
~  Greek version of System Usability Scale (SUS)!!

»  Three open-ended questions on ESALP 2.0: 3 most positive
characteristics, 3 changes to improve UX, any other comments for the tool

[1] Orfanou, K., Tselios, N., & Katsanos, C. (2015). Perceived usability evaluation of learning management systems: Empirical evaluation of the System Usability Scale.
IRRODL, 16(2), 227-246.

[2] Katsanos, C., Tselios, N., & Xenos, M. (2012). Perceived usability evaluation of learning management systems: A first step towards standardization of the System 12
Usability Scale in Greek. PCI 2012, 302—-307.



Evaluation study: Results

= Quantitative

o Perceived usability of ESALP 2.0 was measured with SUS
o ESALP 2.0 SUS score: M=81.5, SD=13.7, 95% C.1.=[72.7-90.2]
o ESALP 2.0 rated as “Good to Excellent” (Good=71.4, Excellent=85.5)!]

u Qualitative

Useful tool overall 5

o 13 user Positive

Examples of violations make

comments ESSQLP 0 guidelines easy to understand i
experience Usable and easy to use 3
o Inductive Good exercises for practice 1
content Add search functionality 2
: Add examples of
anaIySIS Suggestions conformance to the guideline
to improve . o
ESALP 2.0 Ik videos for the guideline 1
G violations
Sydlsglcess JAdd more exercises for 1

practice

Give certificates of completion 1

“It provides essential knowledge for web developers
as well as useful knowledge for any web user”

“I liked the counterexamples provided: ways of poor
or non-application of the guidelines”

“l found it simple, fast and usable”

“l liked the exercises with the test questions that are
available for practice”

“Add search to the training material”

“It would be nice to have some videos
demonstrating with examples the right and wrong
practices for accessibility”

“It would be nice to have some videos
demonstrating with examples the right and wrong
practices for accessibility”

"Maybe enriching it with more practice exercises is
the next important step"

“After completing the tests, certificates of successful
completion should be issued.”

13

[1] Bangor, A., Kortum, P., & Miller, J. (2009). Determining what individual SUS Scores mean: Adding an adjective rating scale. JUS, 4(3), 114-123.



Future directions

Address user comments from first user testing study
o Add search functionality

o Add examples of conformance to each WCAG criterion (not only
violations)

o Implement MOOC around the content of the tool and provide
certificates of completion after an examination procedure

New study with a larger number of participants to investigate

ESALP 2.0 usability and learning effectiveness (pretest-posttest
design)

14



Summary & Questions

= Summary

o We presented the ESALP 2.0 tool to increase awareness, motivate and
educate web development stakeholders on web accessibility

o The tool uses examples of real-world WCAG violations based on an
accessibility evaluation study of 70 Greek websites

o ESALP 2.0 also provides opportunities to exercise the obtained
knowledge by answering multiple choice questions

o Auser testing study with web developers found that ESALP 2.0 is
usable and collected qualitative insights to further improve it

= Questions?
o Shoot!

= More questions and not enough time! No worries ©
o Christos Katsanos (ckatsanos@csd.auth.gr) 15
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ESALP 2.0: List of all criteria grouped
per WCAG 2 principle & guideline

List of all criteria
grouped per WCAG
2 principle &
guideline

ESALP

Accessibility Learning 2.0

v

ApyLKD Aopry WCAG 20 Kputrjpa Emutuyiag Exmaibeutikd YAwko

Kpltrpla Emituytag

OL06&nyieg yia TV MpooPacilydtnta tou Meplexodevol Tou lotol EkSoon 2.0 (WCAG 2.0), oplfouv éva givoho 61 Kplinplwv
Emtuyiag. Ta Kpurpa autd opadonototvial o 12 opddeg Twy avtiotoywy O8nyusv. Mapdiinia ta Kpuuipla opadorotolviat

0F TpLa pEYAAT OUVOAD TWV EMUTESWVY ZUPLOP@LIONG, A, AA KOL AAA.

Apxn 1: AVTIANTITO TIEPLEXOMEVO - TO TIEPLEXOHEVO KL TA OTOLXEla TNG SLeTapnq
TIPETIEL Va TTapouaLdovTal Katd TPOTIo EUKOAN AVTIANTITO OTOUG XPrOTEG. |
0&nyia 1.1 EvadAaxTikd keElpévou: NMapéyeTs EvOANAKTLKA KELPEVT yia KABE epLeydpevo TTou Gev SlatiBeTal oe poppr) KELLEVOU. :
* 1.1.1 Mepuexdpevo Xwpic Kelpevo [A] I
Obnyla 1.2 Méoa efaptwpeva armd To xpovo: MNapéyete evarlhakTikég AUCELS yLa TIoAUPECa Tiou efapTwvTal arh
1O Xpovo. 1
= 1.2.1 Hyog kat Bluteo (mpoeyyeypappéva) [A] 1
. .2 Nel AuTeq (TiposyyEypappEve) [A] I
. .3 HYINTLKES TIEPLYPAPEC 1) EVOAABKTIKES EKSOOELS PEOWV (TIPOEYYEYpappEva) [A]

*  1.2.4 AeCavteg (Cwvtavr) por)) [AA] |
= 1.2.5 HyNTwKr TEpLypaipr] (MPONXoypagnyevn) [AA] |
. OO (TIPOEYYEYPOUHEVO) [AAA] 1
o LYPQWEC (MPOrXoypapnuEves) [AAA] 1
o FJ%L‘E"JO) [AAA]

~ P S T W O Y al o oo

— W S RS S M MEE MEE RSN GEE G S e SEe MEE RSN SEE G G S e e e e e e e e )

http://esalp?.rf.gd/successcriteria.html

MAnpoyopieg
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ESALP 2.0 vs. ESALP 1.0

ESALP 2.0 extends are previous work on ESALP 1.012] in three
ways
o ESALP 2.0 uses the WCAG 2.0 version instead of the WCAG 1.0 one

o New accessibility evaluation study of 70 Greek websites to produce the
real-world examples of violations included in ESALP 2.0

o ESALP 2.0 offers test quizzes so that the learners can self-evaluate
their knowledge on web accessibility

[1] Katsanos, C., Tsakoumis, A., & Avouris, N. (2009). Web accessibility: Design of an educational system to support guidelines learning. PCI 2009, 155-164.
[2] Katsanos, C., Tselios, N., Tsakoumis, A., & Avouris, N. (2012). Learning about web accessibility: A project based tool-mediated approach. Educ. Inf. Technol., 17(1), 79—
94.
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