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E-learning and Disabled

According to World Health Organization (WHO) Press Release WHO/68, 3rd
December 1999 —

“Seven to ten percent of the world's population has a
disability, which means that there may be more than 500
million people with special needs.”

So far the fruit of e-Learning could be accessed and
enjoyed only by 60% of the Global population. But could
not reach a significant part of the society- the physically
disabled. W
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Disabillities - Assisting Devices

Visual impairment

People with little or no vision who are unable to view

screens without a screen reader/Braille display
Those with functional vision who can read a screen with

a screen magnifier

Hearing impairment

This includes people who are deaf and those who have partial
hearing and may use a hearing aid



Disabillities - Assisting Devices

Motor impairment
People with a range of physical disabilities.Like
Impairments in physical co-ordination - special access
devices along with mouse and key board navigation

Cognitive impairment
Individuals with learning difficulties and those with
dyslexia.

“Learning difficulties” — includes people with
Problems with literacy,
Poor information technology skills
Web access limitations, related to old age — special
teaching aids.
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Experiencing Barriers

The world

Color Vision Simulator

How the world looks to a person
with a blue/yellow color deficit
(tritanopia).

www.vischeck.com



Experiencing Barriers

This is what a red/green color-
blind person might see. Note
that the digit (3) is practically

invisible.

Ishihara Plate-commonly used
to check for red/green color
blindness

DEPECTING ACCESSIBILITY-NEED OF WEB CONTENT
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Standards

World Wide Web Consortium

IMS Global Learning Consortium

www.cambridgesemantics.com



Web Content Accessibility
Guidelines

Gracefully
Transformation

Device-
independent
access

W3C WEB ACCESSIBILITY GUIDELINES
IN DESIGN A WEBSITE



Web Content Accessibility
Guidelines

Guideline 1 ) Guideline 2 ) Guideline 3 )

Provide

Allow for equivalent
customizati ait o Consider the
on based auditory and use of XML

on user visual content
preference based on user
preference

APART FROM W3C, IMS INCLUDES 3 more principles defi ned, specifically for
addressing accessibility issues in learning technol ogies



Embedding Standards and Policies

According to BBCi Accessibility study Report of
2, Oct 7 2002

“Our results show that it Is impossible to
design a single site that is accessible to
everyone, because different disabled people
have different needs”
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Adaptable E-learning Environment

I
Instead of providing different types of solutions, for each
type of disability.

Framework itself contains an adaptable e-learning
environment

Which can adapt itself to the accessibility needs of the
user based on his usage gestures.

And programmatically deliver context sensitive content to
the user based on his/her personal profile and
preference.



Proposed Solution Approach

]
Framework That Handles:

Intelligent Content Delivery

By adding intelligence into the e-
Learning application itself, which aids
the application to gradually learn and
adapt itself to the user’s personal
accessible needs based on users usage
gestures.

Hence “Self-Learning E-Learning
Accessibility Model”
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Technologies Involved

One Interesting and more promising
technologies that solves the presonalization
needs, Is web 3.0 or semantic web which Is also
called the next generation internet.



Evolution of Web

Web 1.0 — that geocities & hotmail era was all about read-only
content and static HTML websites.

People preferred navigating the web through link directories

Web 2.0 — this is about user-generated content and the read-write
web.

People are consuming as well as contributing information through
blogs or sites like Flickr, YouTube, etc.

The line dividing a consumer and content publisher is increasingly
getting blurred in the web 2.0 era.

http://www.labnol.org/internet/web-3-concepts-expla ined/8908/



Semantic Web or WEB 3.0

Web 3.0 — this will be about semantic web in
which the meaning (semantics) of information
and services on the web Is defined, making it
possible for the web to understand and
satisfy the requirements of people and
machines to use the web content.

Personalization (e.G. iGoogle),

Intelligent search etc among other things.

http://www.labnol.org/internet/web-3-concepts-expla ined/8908/



Future Technologies

This report also
states that “Early
and significant
adaptation of these
technologies could
provide
considerable
economic
advantage”

"Global Trends 2025: A Transformed World " is the fourth unclassified report(November 2008)
prepared by the National Intelligence Council (NIC)
of United States Of America



Internet User’'s Dream

How nice it would be if computers can deliver to me
what | need in the first instant it self, instead of me first
learning to maneuver the device and then getting it to
display or deliver right content to me.

Most Promising Technologies
In the form of

Ubiquitous Computing OR The Next
Generation Internet OR
WEB 3.0
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Accessibility Model-architecture

Online learning ‘content’ Is very much
diversified, varying from various types of visual
and auditory multimedia to, simple text based
content.

Creation of alternate content is inevitable in
addressing accessibility issue.

This model provides a mechanism In displaying
a properly chosen e-learning content to the
disabled user.



Accessibility Model-architecture

In this kind of approach, when using semantic
web technologies, ‘syntax’ is handled by XML

‘Semantics’ by RDF (resource description
framework)

Querying’ by SPARQL (RDF query language),

‘Rules’ can be defined by RIF/SWRL (semantic
web rule language)



Accessibility Model-architecture

Application itself infers meaning based on
contexts.

Profiles of individual users, here act as contexts
to tailor the lesson content to each individual.

Thus adding semantics make the online learning
systems Know , reason and learn.



RDF Graph

An RDF Is a metadata model

http://purl.org/dc/elements/1.1/lesson-description Introduction
. —P
http:/mwww.annie.el
earning.com/ccspl/t \)
opicl/lessonl-ppt » Power point

http://purl.org/dc/elements/1.1/content-type | presentation

ditp://purterg/dc/elements/1.1/user-type-compatabl{ Normal User, hearing

impairments

http://purl.org/dc/etements/1 Huser-type-incompatable

Visually Impaired User

http://www.annie.elearning.com/cc

http://purl.org/dc/elements/1.1/additional-content sp/topicl/lessonl-audio

http://purl.org/dc/elements/1.1/AlternateContent

http://www.annie.elearning.com/ccsp/t
opicl/lessonl-ppt-captioned




Example E-learning Scenario

In the following example scenario, an e-learning course called
CCSP-computer course on software programming, hosted on an e-
learning portal is described which has resources identified by URI
(uniform resource identifier) and having authored by an e-learning
course author. Each resource has its associated property and its

value defined

Table I
Resource Description using property value pairs.

RESOURCE PROPERTY VALUE
http://www.annie.elearnin Home Page www.annie.elearning.com
g.com/ccsp/
http://www.annie.elearnin Author

g.com/ccsp/

Annie Joyce




User Scenario

Using the proposed model, when a web page, containing audio
content has to be rendered, to an auditory impaired user, audio
content would be replaced by its equivalent visual presentation and
with an additional content of captioned text.

Alternately we will have to render only the captioned content in
place of the audio to a user who is both deaf & blind.

Thus, depending on the user profile the system now delivers, screen
readable content in the text format + refreshable Braille version of
the presentation for the above user, instead of the captioned
presentation, that was delivered for the auditory impaired user.



User Scenario

L ]
Each learning object can be tagged with attributes as shown below:

1) A PPT file can contain properties like type-of-object as PPT;
User type-compatibility = normal, deaf, User-type-incompatible
visually impaired; Alternate-object audio file.

2) audio track can contain properties like type-of-object as  audio;
User type- compatibility normal, blind; User-type-incompatible
auditory impaired; Alternate-object captioned-PPT

The same can be represented using RDF as described below.



RDF Code

]
Resource Property Value
http://www.annie.elearning.com/ | http://purl.org/dc/elements/1.1/L | "Introduction”

ccsp/topicl/lessonl-ppt

essonName

http://www.annie.elearning.com/
ccsp/topicl/lessonl-ppt

http://purl.org/dc/elements/1.1/co
ntent-type

"power point presentation”

http://www.annie.elearning.com/
ccsp/topicl/lessonl-ppt

http://purl.org/dc/elements/1.1/us
er-type-compatable

"Normal User, hearing
impairments”

http://www.annie.elearning.com/
ccsp/topicl/lessonl-ppt

http://purl.org/dc/elements/1.1/us
er-type-incompatable

"Visually Impaired User"

http://www.annie.elearning.com/
ccspl/topicl/lessonl-ppt

http://purl.org/dc/elements/1.1/Al
ternateContent

"http://www.annie.elearning.com
/ccspltopicl/lessonl-audio”

http://www.annie.elearning.com/
ccspl/topicl/lessonl-ppt

http://purl.org/dc/elements/1.1/a
dditional-content

"http://www.annie.elearning.com
/ccspltopicl/lessonl-ppt-
captioned”




Web 3.0 At Present

‘Jena’ Is one of the open source java
framework that is available for building
semantic web applications. It provides a
programmatic environment for RDF,
RDFS, OWL, and SPARQL.

It also Includes a rule-based inference
engine.



System Architecture
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Advantages

Real time,
compiled
version of
dynamic-
learning
content
displayed

Search for
alternate
content can
happen with
a start from
a specified
node in the
Triple
structure

>0

Alternate
content
traced with
minimum
effort, as all
the content
nodes are
well defined
and traced
using URIs

User, gesture
based feed-back
to a self-learning
agent of a
semantic
inference engine
automates the
learning process
of the system
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