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� Why use WWW for education?
� In-house support of teaching.
� Distributed teaching collaborations.
� Distance learning.
� Cost savings!
� Integrated learning environments are essential 

for cost effective web-based learning.
� WHURLE

� Web-based Hierarchical Universal 
Reactive Learning Environment
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� Development costs of multimedia are usually high.
� Maintenance and updating costs are often high:

� Software rot
� Content rot

� Diverse skill set is required for CAL:
� Content
� Pedagogic
� Technical

� CAL must therefore be professionally mass 
produced, and not remain the domain of the 
“amateur enthusiast” .
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� Web-based Hierarchical Universal Reactive 
Learning Environment.

� Content is stored as conceptually discrete 
“Chunks”  of information (XML).

� Lessons are stored as hierarchical “Lesson 
Plans”  (XML).

� Adaptation at chunk level based upon user 
profiles (database).

� Navigational overlay creates the “Virtual 
Document” .



5

University of Nottingham

� � � � � � �� � � � " �

� Atomic unit of content.
� Conceptually self contained.

� Single media item
� Small group of related media items
� NB size is not relevant per se

� Defined as WHURLE Chunk Markup Language 
(WCML).

� Written by subject specialists or converted from 
legacy content.
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� WHURLE creates an apparent docuverse - called a 
“ lesson” .

� Lessons are defined by Lesson Plans
� Defined as WHURLE Lesson Plan Markup 

Language (WLPML).
� XIncludeused to retrieve chunks as required.
� Hypermedia pathway through the available chunks.
� Created by teachers.
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� The visualisation of the content provided by 
WHURLE to the learners.

� End users view over a part of the content.
� Link overlay

� Navigational links generated automatically from the 
structure of the Lesson Plan.

� Authored links defined in the linkbase.

� Skin overlay
� Cosmetic interface components.
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� Currently implemented as XSLT Stylesheets, 
processed on server by Cocoon.

� Adaptation implemented by node selection in a 
plugable “adaptation filter”

� user profiles stored in MySQL database

� User interface and navigation implemented by 
“display engine” .

� Cosmetic aspects of user interface defined in the 
“skin” .
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The Title
Yada, yada yadastuff and a bit 
that isn’t completely even!  More
yada yada yada- I hope no one 
ever manages to read this!

Here is another paragraph, it will 
have the same content as the 
previous, except for this bit. Yada,
yada yadastuff and a bit that isn’t 
completely even!  Moreyada yada 
yada- I hope no one ever 
manages to read this!
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� Structural links are generated from the position 
of pages in the lesson plan.

� The hierarchical lesson plan is analysed in terms 
of ancestry and sibling nodal relationships using 
XSLT.

� “Next”  and “Previous”  links are generated when 
following or previous sibling nodes exist.

� Subtopic links are generated when a sibling node 
is a level.

� If not in the first tier an “Up”  link to the parent 
level is generated.
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� Intra-chunk links.
� Systemic links.
� Authored links.
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� Pop-ups.
� Similar to glosses/annotations.
� Additional information within the context of the 

current chunk:
� Abbreviations
� Definitions
� Comments
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� Autonavigation:
� Automatically generated from structure of  Lesson Plan
� Hierarchy (home / up  / subtopics)
� Linear paging sequences (next / previous)

� User Interface / Skin:
� Links to help, support, fora, etc.
� Branding is possible
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� Links need to be robust and bidirectional.
� Links defined in linkbase.

� Created by the teacher, and refered to by the lesson 
plan.

� Created by the student, and stored in the user profile.

� Types of links:
� Single - one to one
� Hubs - one to many
� Plural - many to many
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� Goateallows the easy implementation of a range 
of linking languages.

� Wide browser compatibility.
� Complex linking structures translated into 

HTML.
� Runs as a HTTP proxy.
� Linking languages are implemented as modules.
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� Linkbasecontents integrated into final
docuverseusing G-URLE: theGoate-
WHURLE proxy.

� G-URLE reads the linkbasesand node tree and 
declares links as appropriate to the Goate
proxy.

� Goateadds these links to the final virtual 
document.
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� Links are ‘compiled’  into a form that allows 
quicker access.

� Stored in SQL database.

� Not essential, but gives a performance boost.
� Avoids interpreting node tree and linkbase for 

every page request.

� Compilation only useful when links are fairly 
stable.
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Any questions?


