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Adaptive Hypermedia

* Hypermedia systems = Pages + Links

» Adaptive presentation

— content adaptation

» Adaptive navigation support

— link adaptation
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Adaptive Navigation Support

Direct guidance

Hiding, restricting, disabling
Generation

Ordering

Annotation

Map adaptation

The Value of ANS

« Lower navigation overhead
— Access the content at the right time
— Find relevant information faster

« Encourages non-sequential navigation
— Better use of true hypertext links

« Better learning outcomes
— Achieve the same level of knowledge faster
— Better results with fixed time
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The Problem

* Nearly all popular and efficient adaptive hypermedia
technologies were built to operate with a relatively small
set of documents that were structured and enhanced by
metadata annotations at design time
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Closed and Open Corpus AH

* Definition 1 (Closed Corpus Adaptive
Hypermedia System)

— A closed corpus adaptive hypermedia system is an
adaptive hypermedia system which operates on a
closed corpus of documents, where documents and
relationships between the documents are known to
the system at design time.

 Definition 2 (Open Corpus Adaptive
Hypermedia System)

— An open corpus adaptive hypermedia system is an
adaptive hypermedia system which operates on an
open corpus of documents, e.g., a set of documents
that is not known at design time and, moreover, can
constantly change and expand.
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The Open Corpus Problem

* Provide adaptation within a set of documents
that is not known at design time and, moreover,
can constantly change and expand

S

The Open Corpus Problem
in the Web Age
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Why it is a problem?

» Adaptive E-learning

— Adaptive Java Tutorial vs. hundreds of Java
books and Web pages

« Adaptive Tourist Guide

- Guide pages vs. information about the same
city from other sources

- Adaptive News System

- Google News vs. news from other news
providers and blogs

The Anatomy of the Open
Corpus Problem in AH

* Provide browsing-based access to open corpus (linking)

+ Guide the user to the most appropriate content (adaptive
navigation support)

» Present the open corpus content adaptively (adaptive
presentation)
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The Anatomy of the Open
Corpus Fuavigation SuproTt 4

Provide browsing-based access to open corpus (linking)

Guide the user to the most appropriate content (adaptive
navigation support)

Present the open corpus content adaptively (adaptive
presentation)

How it is Done in Classic AH

Classic AH use external models

— Domain models, pedagogical modes, stereotype
hierarchy, etc.

Users are modeled in relation to these models

— User is field-independent

— User knowledge of loops is high

— User is interested in 19th century architecture styles
Resources are connected (indexed) with elements
of these models (aka knowledge behind pages)

— This section presents while loop and increment

— This page is for field-independent learners

— This church is built in 1876
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An External Model

Concept 4
Concept 1
Concept N
Concept 2
Concept 5
Concept 3

Indexing of Nodes

External (domain) model Hyperspace

Concept 4
Concept 1

Concept n

Concept 2

Concept m

Concept 3
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Indexing of Fragments

Concepts Node

Concept 4

Concept 1

Concept N

Concept 2

Concept 3

Fragment K

Concept-Level User Model

Concept 4
Concept 1 3
10 Concept N
Concept 2 0
7
2
4
Concept 5
Concept 3




How to do it for the OC?

How to build hyperspace?
Where we can get external models?

How we can index the hypertext nodes to
accumulate “knowledge behind pages”?

How we can build and maintain user
models?

Personalized Information
Access 2000

* Adaptive IR systems (IR, from 1980)
— Use word-level profile of interests and remedial feedback to
adapt search and result presentation
» Adaptive hypermedia (HT, ITS, from 1990)
— Use explicit domain models and manual indexing to deliver a
:ﬁgg; é)f adaptation effects to different aspects of user

+ Web recommenders (Al, ML, from 1995)

— Use explicit and implicit interest indicators, apply clickstream
analysis/log mining to recommend best resources for
detected use interests

— Content-based recommenders
— Collaborative recommenders
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Personalized Information
Access 2000

Web
» Concept-level domain models oI
» Concept-level user model )
+ Manual indexing at design time * No domain model
» Use many adaptation techniques * Keyword-leyel L model
+ Adapt to many user factors * No manual indexing
+ Expressive, reliable adaptation * Adapt to user interests

» Use ranked list of links/docs

A Look under the Hood

Types of information access

Navigation Search Recommendation

Web
Recommenders

Metadata-based

- Keyword-based Community-based
mechanism

mechanism mechanism
Adaptation Mechanisms

4/21/12
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Building Open Corpus
Adaptive Hypermedia with:

 Classic metadata-based (concept-based)
mechanisms

— Why not? If indexing can done after the
system design time

« Community-based mechanisms
— Indexing done by users
+ Keyword-based mechanisms

— Classic IR text processing and indexing
approaches

Metadata-based OCAH

Full-blown concept-level manual indexing
— KBS-Hyperbook, SIGUE

categorization
— Topic-based adaptation in Quiz-GUIDE

Automatic concept-level indexing
— ELDIT, NavEx, concept-based Quiz-GUIDE

Community-driven indexing
Using metadata-enriched content

— Standard metadata: Proactive

— Semantic Web: Personal Reader

Simplified concept-level manual indexing:

4/21/12

1



KBS-HyperBook:
Expandable AH

Integrating new resources by indexing
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QuizGuide: Topic-Based AH

_Indexing by categorization

QuizGuide. Adaptive q

recommender.

@ http: / /www.sis.pitt.edu/~ir/applus/bin/qguide.cgi?group=18&kt_sid=824&kt_user= = Q- Google

. Amazon Cyberspace Atlas citeseer NRHMO4 eBay Yahoo! Newsv 0012-42 Blackboard KT ELENA |

V Quiz Guide

@ witmetc sxress 5 Questi
arithmetic expressions ~ Question 1
I

@varlables

4G main()
© constants (define)
%

int i = 0;

< loops (while) if (7% 2)

@' i+=2;
increment decrement else

4 it

© compound assignments }

logical expressions

loops (do while)

What is the final value of i

conditionals (if else) e
Quiz
Quiz2

Submit

conditional operator

characte processing

@ logical operators v
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NavEx: Automatic Indexing

Classic “traffic light” prerequisite-based mechanism
based on automatic indexing

| Ele Edt Vew Favorites Toos Help | L4
| Address [ htip://kt2.exp.sis.pitt.ecu:8080/Y2/kt/TShow?kt_user =sergey8kt_sid=1118gid=-18intf=Pacid=18id=4818svc=  ¥|
QL08: printing2.c 2 L10: capital.c
QL09: exchange_kiosk.c QRO @
@ L09: variables.c
O L10: beter kiosk Code Dissection
: better_kiosk.c
OL10: capital.c Example 3.3 - |
(O L10: fahr_input.c
OL1: capitalyears.c Click on a green bullet to see the annotation.

(OL11: countdownl.c

OL11: countdown2.c F  #include <stdio.h> rThis is a

(OL11: factorial.c 4 main() { preprocessor
R L12: accumulator ¢ o float command. System

A . interest_rate; /* header file
KLz app.les_luds.c interest rate in stdio.h will be
A L12: capitaltable.c percents */ inserted there
IXLu:ﬁc table.c : f ]l int capital; /* during | _’j
< o« »

& [T [ mteret 7

Concept-Based QuizGuide

based Adaptive Navigation for Quizzes - Mozilla Firefox —[ofx|
File Edt YView History Bookmarks Tools Help

Little progress is made for this material QuizGui
You have answered this question
@ || 2 [|corecty. Adaptive Navigation for Sei-Assessment Qu.
- .
@ seiecrrron Question:
PiI9i9iglo
Arithmetic Expressions Based on the tables below, write the required SQL expression.
[lo{o}oioio]
Task:
Sug_%g-gg%r\gv[\lgERE Show all the information contained in table "store'.
@ Pattern Matching Enter your answer here.

@ Multiple Table Queries

@ ORDER-BY Submit Answer
B ) Goto SQl-Lab
Set Operations

@ Aggregate Functions

Table Name|Schema & Sample Data (click +/- to show/hide sample data)

@ ‘ actor(-)[actor_id first_name last_name last_update
GROUP-BY and HAVING - - — -

actor_id|first_name | last_name last_update

@ Sub-Queries 1 [PENELOPE GUINESS |2006-02-1504:34:33.0

2 NICK [WAHLBERG2006-02-15 04:34:33.0
address(+)address_id address address2 district city_id postal_code phone last_update

category(+)|category_id name last_update
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Proactive: Metadata for ANS

Recommendation and navigation support based on available
metadata indexing

Proactive (Proference] (Feedback] (Help] (Logout]

Matched to Preference  Visualize this list
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Help Desk ‘o Cost Plus World Full-Time, . 1-2 Years e
Analyst Help Desk Support Anal Market Oaidand ca Employes Unspecified Expanence I 12-15-07
- Commers Owactor/VP of Apphcations ull- Time - s - e .
0 = o Toman Systems  SanJose | CA Ful-Time.  Unspecified 1015 Years  Masterof 45 4507
{8 Wiroless Employee Expenence Science
Java Server . Cross Creek Fub-Time, pocifieg | 510 Years Bachelorof o\l o Lae.
s ser 33va Server Engineer o e Sandese A fubme;  unspecified | 5,10 Yeas  Bachelorof 454507
Informaton . .
inancial Services Consultant Fub-Time, 0-1 Years s
Services M soston | Ma G me;  unspecified  SLYENE  inepecified 12-15-07
Consultant
Information Fub-Time
Services  Oracle Service Consultant 1om Boston | Ma o ume; | unspecified  Unspecifed unspecifed 12-15-07 %
Consultant -
Java Server QA Engineer Full-Time, 2-5 Years e
Yahoo! In E ” 2 poci ocified  12-15-
Engneer (Selenium/Java) ahoot Bnc Sants Glera <A Employee o od Expenence PO d |13-35-07
Hep Desk | MELP DESK ANALYST - BOSTON . Fus-Time, 2-5 Yoars  Bachelor of -
i Dos SuccessFactors.com  Bostor Ma o Unspecifieq | 25 Yeds  Bychelrof 13.15.07
Java Server  Prcipal SW Engneer - Ad Server , Fub-Tume, . 5-10 Years 15.07] e=s
Engnaer ¥ahoo! Inc Santa Clara €A emplopes | Unwpecified | S0 NEST  unspecified 12-15-07
Java Server Oeveloper Server Informative Peopie Full-Time, 1-2 Years " -
™ Java Developer Server Side e . oA iy Unspecified A ZXENE  nspecifed 12-15-07
€-Commerce rector of Sefeware oran Svstoms san Fub-Time, $140€ - 1015 Years "
o Diector of Soft Teran Systems . S¥ . ca et o | e ted® unspecified  12-15-07
€-Commerce Fuli-Time, p—
drector of Categorization Yahoot v 2 : specit : -15-
Commerce | Drector of Categ ahoot Inc Sunoyvale | CA o ime;  unspecified Unspecified  unspecified  12-15-07
Informaton  Financial Services Consultant . -1 Year
- S, oA e peciied | SLYS  unpechied 121507 e
Consultant e perence
Java Server P Fub-Time, 510 Years  Bachelorof -
- Senior Java Server Eng Arcsight Cupertno  CA oione:  Unspecified | 210 Years  Bachelorof 13.15-07
Informaton  Oracle Service Consultant san Ful-Time
Services M S . CA Fulb Time.  unspecified  Unspecified  unspecified  12-15-07  *** -

@ Internet | Protected Mede: O ®00% -

Community-based OCAH

* Footprint-based social navigation

— Footprints, CoWeb, Knowledge Sea II,
ASSIST

» Action-based social navigation
(annotation, scheduling...
— Knowledge Sea I, Conference Navigator
 Direct feedback for navigation support
— CourseAgent, PittCult

» Tag-based social navigation

4/21/12
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CoWeb: Footprint Social NS
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test: Front Page
Welcome to the Front Page or our tryout Swiki.
Feel free to expermment here to get a feed for what a Swiki =5 about Essensally o's a colaboratve space where you SEE

where other people are gomg, what's sew esc. So & typecally feels mach more abve than pst Web pages Addng sl i
wery easy -- cick the Moddy bumce on the top, moddy the page (you can use HTML but deet have 1) aed cick Save

1t's also wery mmple to create bnks and new pages. Have a look at the Formatting Roder * to find out how.

Plazizesnd € @ (a good place for expenments )

In %2 Brsromg ™ (the tree story about Wdows)

Ics e Swedish Instoute for Computer Sceace
[Document Gare.

=

satof T

a5-0

Sea v2.0: Cell Contents - Girish C..

(© wtp /11 0p 555 pitt oda 3320 sea /el sop Wt _sho=1 2684

(@ trveHome Page @) Bisckboard (D) tetiark (D) Gosghe  (3) et

Know|

©operator, loop.
expreszion

operator language,
expression, loop  operator, type

language,

- | string, character, print,

space, array.

Kaywords.

array, pointer, string,
eloment, memory,

compiler, file, |nq-'4 langu
language compile acard, p
v @u
langusge, pratf,
file, napélr. run ek
as

file, source, file, output,

oa W B

T T

: Searching and Sortin ...
D. Marshall : Initializings Sama

D. Marshall : Controlling Semaphor ..
D. Marshall : Semaphore Operations ...
D. Marshall : Arvays and Strings
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Conference Navigator

) AACE - E-Learn Conference - Mozilla Firefox

e Edt Vew Go fovmaks ook e

@ D Z 0 AL y ¥ e v © 6o [IGL ]

A Geting Started B Latest Headines U Google (G schoir [ b 11

AACE Home | Conferences | Membership | Publications | Digital Libra

@ Wa,,“’l‘if:"'.,i,'ﬂ‘.‘:..‘i."z.‘,ﬁ‘;’l““;.l? Eovcaton’
E-Learn 2006 Considers user visits, scheduling, annotation

E-Learn 2006 Presentation Schedule/Search

Search[Auor v matching|
Searches for United Stztes or United
Kingdom, use “USA" o

Date: OAIl Days tIsaturday, Oct. 14, 2006 OMonday, Oct. 16, 2006
Osunday, Oct. 15, 2006 ~ OTuesday, Oct. 17, 2006

Topic: Tools & 8ystems

Next Page
Presentations Matching Search: 77
Sat, Oct. 14
Proceedings
Time Room Title Topic >
Type  TOPIC  giarting Page #
1000A 3 AnnotatEd: A Social Navigation and Annotation Service for Web-based Educational Resources " /§ £h FulPaper  Toolsa 2704
e Ty e 2T e systems
View Setss cusoint rsenision
1030 9 Using et SupportContent Aren Leacuiy i » Jaanss Collogs Loctre Caurse FulPaper  Tools& 3014
“Japan; Shogo Kato, , Japan Systems
Viewbeti:
149541 2 Enabling the collective to assit the individual: CoREAD, a jning reading env 258 BretPaper Toolss 2753
‘Andrew Chiarella, NcGil, Canads; Susanme Lajoie, McGill Universi, Canada Systems
iz Detail ] Vi
138 AM 3 Drag and Drop Streaming: an Inexpensive Method for Recording and Delivering Lectures is Becoming the Next Revolution in BriefPaper  Tools& 2715
ELearning Systems,
Saivador y ) US4 lan Evans, usa;
Donad ieunennuise, Universiy of Houston, USA
115540 3 Supporting Diagnostic Problem Solving in Medical Education Using an Integrated Classroom - E-Leaming Model /$ BriefPaper  Tools& 2788
onia Faremo, McGillUniversty, Canads, Susanne Lajole, McGill Universty, Canada; Genevieve Gauthier, MeGillUniversiy, Canad Jeffey Systems
Wiseman, McGillUniversty, Canada
View Setsis
130PM 8 Finding Out Clues of Understanding with Leamer's Contexts in C-Language Programming FulPaper  Tools& 3040 2

CourseAgent

’ =y \ Click to see the schedule

CourseAgent
- S - ) :\dxptu‘f)

nline Course Recommendation System

Eostrot Panet] * Scrwases | Corww S | [Courne Conon) | Foiien |

Sermg ¥, 2006 ) (U]

Schedule of spring 2006
Taken Courses. PLERRSE COUS, Curmsntsy Taten Courses. B8 necommend by adviser, ©: Degroe of Retevance to Caresr Goals

R ETTTER T

}.,,,4, in

o

o
[recee

¥Planned to take

[xwr;:u;u;m
(can be registered)

[xmm‘ 52194
[1eow prescizaz
wasapxum

[m 1 Pachae Lo ln

facrs 15 Pete Brusdorsty ln

[ i T “» Already taken
16079 sy 2511 41115 fieen By \x
| (can be evaluated)
WF"’““‘” foara smcrnes b f-.ax W ,-:mu ;I [o‘ puar
[ien | PacoRTTYel CESIGN [ (a3 Fasnves | [ Y
[ises sy rz0 _ftoomisrac by s I [ao\ L. Degree of relevance to

\ students’ career goal
Difficulty level of the course \ (3] Marginally relevant

Low Z Medlumzz HlohII I €§0 c::'eyvlgle'ltevant
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Keyword-based OCAH

Siskill and Webert

— Link ordering and annotation
ML-Tutor

— Link ordering and generation
ScentTrails

— Link annotation
YourNews/TaskSieve

— Link ordering and generation

ML Tutor: Keyword-based link
ordering and generation

‘‘‘‘‘

8 Stant| TP Micsosol Wond - Documant_| #) MLTutex TR M Jsva Conscle. LT TR
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ScentTrails: Keyword-based
Adaptive Link Annotation

Departmental and Production Copiers
(60 & up Copies per Minute; Volume above 75,000 Copies per Month)

5665 Copier: 60 copiesimin. Space efficient design, highlight

Color, versatile and feature rich with extensive sorter finishing options

5065 Copier: «..cu zomsr

to 171'x22" originals & 11"%17" copies, feeder, duplex, other high end
features

5365 Copier: 62 copiesfmin. 100 sheet feeder, zoom R/E, up to
171"22" originals & 11%17" copies, duplex, other high end features

Document Centre 265 Digital Copier: 65 copiesimin. Scans
Your originals only once, and then prints as many copies as you need.
Duplex, zoom reduce/enlarge

5385 Copier: 80 copiesimin Up to 171"22" originals & copies,
100 sheet feeder, highlight color, image editing, many features & options.

5680 Copier: 80 copiesimin. Space efficient design, 100 shest feeder,
auto insertion of covers & transparency slipsheets, collating, stapling

5388 Copier: :: . v

enhanced design of the popular 1090 copier. Wide range of capabiliies
and capacities

5892 Copier: 92 pagesimin Compact size, photo mode, background
suppression, and 100-sheet universal document feeder. Easy-to-use
control panel with message display and color graphics

YourNews: Open Keyword-
Level User Models

Keyword-level user model is visible and editable

| @ YourNews - Mozilla Firefox

File Edt View History Bookmarks Tools Help " l.codex «

@ - - @ 4% 1) htpi//ir.exp.sis. pitt. edu/gale/news-study/personalize | » | b | |[Gl+ 4

| User “Jahn” logged In | Logout | Preference LID) Session 1 (o
YourNews

a

ml Headlines ” National H_H Business ” Technology I Entertainment || Health H

(] Show al duplicate articles  » Short term | Long term  » Recent News | Recommended News

COLI spinacH
COLI spinacH IDAHO PLANT BOISE

PROBE INFECT DEATH BACTERIA TODDLER

"| NATIONWIDE STRAIN OFFICIAL FAILURE OUTBREAK
CRIMINAL FRESH PROMPT BLAME WARNING CONSUMER

CONTAMINAT LINK HEALTH LAUNCH DIE OLD MONTH THURSDAY

wldaho blames toddler's death on E. coli (AP)

AGd your custom ke ce| KILL
@ Report Ties Cancers to 1959 Lab Meltdown
vt P, isgce i red CONTAMINATION
@ Study Drug Prevents Postpartum Bleeding Add your custom keywords \contamination
| Done @ & Open Notebook @ |
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Personalized Information
Access 2011

Navigation Search Recommendation

Metadata-based Keyword-based Community-based
mechanism mechanism mechanism

Adaptation Mechanisms

Personalized Information
Access 200X

Web
Recommenders

» With and without domain models < Use many forms of information access
» Keyword- and concept-based UM < Use a range of adaptation techniques
» Use of any Al techniques that fit ¢ Adapt to more than just interests

4/21/12
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ASSIST-ACM

Search Hit Matrix

vﬁ\ |

Navigation
(Browsing & Annotation)
) Hit Matrix

\ r / Browsing Page

Search Result Page

Augmenting the links

Re-ranking result-list based on search and
based_on s_earch and browsing history
browsing history e e
information

More Information

 Read

— Brusilovsky, P. and Henze, N. (2007) Open corpus adaptive
educational hypermedia. The Adaptive Web: Methods and
Strategies of Web Personalization. Lecture Notes in Computer
Science, Vol. 4321, Springer-Verlag, pp. 671-696.

« Explore
— Try our systems at PAWS Community portal:
http://www.sis.pitt.edu/~paws
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