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“...without knowing much, we joined the longest existing queue formed for a sushi

restaurant. looking at faces of people (both young and old) filled with
expectations despite the long wait in the cold weather, we were sure that the

food would be worth every minute of waiting time. well, it was”. (A comment on
Flickr image, used in Rosta Farzan’ s Thesis)
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What would you do...?

e Walking by the cinema you feel like watching a
movie, but none of the movies seems familiar

e You missed a lecture and want to do your
readings. You have a textbook and 100 assigned
pages to read, but do not know what was most
important in the lecture and what can be skipped

e You are hiking along a trail to a famous waterfall.
You reached an unmarked road split and you
have no map
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e Natural tendency of people to follow
each other
Making use of “direct” and “indirect cues
about the activities of others

Following trails
Footsteps in sand or snow
Worn-out carpet

Using dogears and annotations
Giving direction or guidance
e Navigation that is conceptually

understood as driven by the actions
from one or more advice provider







Social Navigation vs. General
Navigation

Walking down a path in forest
Walking down a road in a city

Reading a sign at the airport to find the
baggage claim

Talking to a person at the airport help desk
to find the baggage claim
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What is the difference between walking in a
real world and browsing the Web?

— Footprints
- Worn-out carpet
— People presence

What is the difference between buying and
borrowing a book?
— Notes in the margins
— Highlights & underlines
— Dog-eared pages
— Opens more easily to more used places
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Synchronous Direct
Communication in real time Direct communication
Asynchronous between people
Using the Interaction of past ~ Indirect
users Relying on user presence and

traces of user behavior

Synchronous Asynchronous
Direct Chats Forums
: History-enriched
Indirect  |Presence of other people D
environments
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8 ) & Abstract. We argue that traditional sequencing technology developed in the fi=ld of int=lligent tutoring,
systems could find an immediate place mlarge- scale Web-based education as 2 core techmology for
concept-based course maintenance, This paper describes a concept-based cowse malntenance systemn
that we have developed for Camegie Technelogy EGucaton, The system can check the consistency and
quelity of a course at any merment of its Life and also assist course develepers in some routine operations.
The core of this systemis & refined approach to indexing the course material end o set of “scapts® for
performing different operations.

AR

T 1 Introduction

. Caurse sequencing is one of the oldest technology in the field of intelligent tutoring systems {[TS). The
Tasri atheesta ajankohtomen idea of cowrse sequencing is to generate an individualized course for cach studeat by dynamically
eaumerkhy: ) selecting the most optimal teaching opecaton [presentation, exzampls, question, or problem) at any
o bndenp ot com moment of egucaton. An [TS with course sequencing represents knowledge about the subject as a

nemwork of concepts where each conceptrepresents & small pieces of subject knowledge. The learning
material is stored in & database of teaching operations, Each teaching operstion is indexed by concepts it
deasls with. The driving force behind any sequencing mechanism is » shident model that is a weighed
overlay of the domam model - for every domain model concept it reflects the current l=vel of student

= nichael xeller (20,4 14:88)

Jos cppurdep elin tekee hyvin, on knowledge sbout it Using this model and sorne teaching strategy 2 sequencing engine can decide which
raloudellinen panos vermast cne of the many teaching operations stored in the data base is the best for the student given his or her
eunreapl kit mith hyvdn level of knewiedge and educational goal.
oppikifjan tekerdnen i
- Verious spproaches to sequencing were explored in numerous 1TS prajects. The majority of existmg [TS
Add cmnm:ntl can sequence only one kind of teaching operations. For example, 2 number of sequencing systems
| ncluding the oldest sequencing systerns [2; 14] and sorme others [§; 12; 15] can only manipulate the
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Direct Asynchronous SN

Asynchronous discussion forums

Recommending information to friends and
community

Directly asking questions for getting
information

Sharing bookmarks with others
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History-enriched environments
— Edit Wear and Read Wear (1992)
— Social navigation systems
e Footprints, Juggler, Kalas
Collaborative filtering

— Manual push and pull
e Tapestry, LN Recommender

— Modern automatic CF recommender systems

Social bookmarking
— Collaborative tagging systems

Social Search
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Proxemic

Transparent space in that signs and structures can be
easily understood

Passive

Allowing passive collection of history without interfering
users’ tasks

Rate/form of change
Summarizing what has happened
Degree of permeation
Separating interaction history from the object

Social
“we all benefit from the experience, preferably someone

’ 144

else’ s



Kind of information

What Why
Searching for value Doing similar things
Giving guidance Discovering similar goals
Who Explanation and learning
Doing things with friends How
Doing things with people Showing how to do things

who are similar to me

Establishing authority and
authenticity
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The pioneer idea of
asynchronous indirect
social navigation

~ rrm. vr

B
o

Developed for collaborating

3
writing and editing &
Indicated read/edited I 'r
places in a large document M

Patent Pending

(2) (b) (€) (d) (¢)
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Wexelblat & Maes, 1997
Allowing users to create history-rich objects

Providing History-rich navigation in complex
information space
Contextualizing Web pages
- Maps
- Path view
— Annotations
— Signhposts
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Showing the traffic through a
website
Nodes

Documents
Links

Transition between them
Tracking transition from all
possible sources

Selecting a link

Typing a URL

Selecting a bookmark

Externalization of users’ mental
model
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Lower level view
What paths have been Showalltitlesonpageloads|

| »

followed by Other people QRfsearchatthemnMediaLaboratory
Relevant to current open [E_[E
document -[E
Merging path with #[Duigry usea

common starting points - -[E .
Matching the framework B

Social? 5 ?Research at the MIT Media Laboratory
Y _|L|
H 4 >
Passive? { |
Click once on steps in path to see title. Doubleclickonastepto =]
ic? bring up that page in your browser. Rightclick to see Comments
Proxem IC " infarmation.

Unpermeated?
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Showing what
percentage of users
have followed each link

Research Groups

Aesthetics and Computation (8%)
Affective Computing

Electronic Publishing
Epistemology and Learning
Explanation Architecture

Gesture & Narrative Language
Interactive Cinema

Machine Listening

Machine Understanding (8%)
Micromedia

Ohject-Based Media

Opera of the Future

Personal Information Architecture
Physics and Media

Sociable Media

Software Agents

P == 'Document: Done

Link-centric social
navigation approach

* * * * * * * * * * * * * * * *
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Allowing users to enter feedback
On pages
On paths

“go this way for software agents; go that way for
artificial life”

Viewing comments left by other users

How we can classify this social navigation?
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Dieberger, 1998
Textual virtual environment (MOO)

History-enriched environment
Showing access-counter for rooms

Recognizing URLs in the output of a communication
tool
Hiding it from user
Popping out the page
Integrating with social navigation

Supporting interaction between teachers and
students
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Pointing out pages
While talking to people
By saying them
Looking at people and object

Associating URL with people, objects, and
locations

Pointing out button
Pointing out (sharing) the current page
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Awareness of presence of other users

— Discussion of an article

— Location attracting large crowds of users
Relevant objects

— Links visited by similar users

— [tems appreciated by similar users
Recency

- How long ago the page was created/visited
Attitude

— What other users did/thought about an item
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test: Front Page

Welcome to the Front Page or our tryout Swiki.

Feel free to expenment here to get a feel for what a Swild 15 about. Essentially it's a collaborative space where you SEE
where other people are going, what's new etc. So it typically feels much more alive than just Web pages. Adding stuff 1
very easy -- click the o dify button on the top, modifiy the page (you can use HTML but don't have to) and click Save.
That's it!
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In the Beginning 8 (the true story about Windows)
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Thiz Swild tuns at SIC s the Swedish Institute for Computer Science.

’E|={D‘=| | Dacument: Done
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Clicks are not reliable signs of interest!

What other kinds of user activities can be
tracked?

— Annotation

— Bookmarking

- Sending e-mail

— Solving a problem
— Downloading

— Purchasing

— Rating and liking
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Which users’ actions are taken into account
for social navigation?

— All users
— Coherent, like-minded group of users

Group-level social navigation
- KnowledgeSea II, Progressor — a class
— CourseAgent — users with similar goals
— CoFIND
— Facebook - social network
— Amazon - context
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Starring: Michael J. Fox, Jim Varney Director: Gary

89% buy the item featured on this page:
Kirk Wise Rating: Format: .:DVE
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Assisting students finding educational
resources on the web

Social Navigation
o Traffic based

— Using intensity of colors to present footprints of other students
e Distinguishing the most and the least visited pages

e Annotation based

— Using visual cues to present students’ annotation activity
e magnitude of group annotation activity
e presence of learners annotation
e magnitude of individual annotation activity
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Adaptive community based course recommendation
system
Provides personalized access to course information
Provides social recommendation about courses

Recommendation in the form of in-context adaptive
annotation
Visual cues

Expected course workload
Expected relevance to students’ career goals

Course Schedule
Course Catalog



__________________________________________________________________________________________________________________________________________

xSpnng !V ‘\ 2006 v l List | . = \ Click to see the schedule
Fall

-

CourseAgent
Summer G SR - Adxpti\")nline Course Recommendation System

‘E-dulvouq‘ e ) ic.-w-]ic-nc‘n.]'[ LT ]‘w |

Schedule of spring 2006

Taken Courses, PLanmed Coures, Cumentty Taken Courses, 8. pecommend by Advacr, © | Degree of Betevance to Career Gosls

-_“m_m | Workiead | Retevance | Action |
(o2 MELCoM29e0 PRAcTICUM [

e e e e e
[an[u.m.m E%ﬁio‘ﬁ%‘é‘a’?"" ned Fooaso Fnts me In IOO Fn.x P ¥Planned to 'take

oz (OIS [un poossor  fow  focae [ i —~p (can be registered)
ftoows pescionng  PRMMAIACTORSIN . by gooesor 1t pcueliess (85 |0 peaecs
e peiam B [ oy forn i [ [660 ]

- -

oy e o e T R R N N < e IO

W[l&im Fuu-mu:m'. F[ywswo l5011$ M ln |

[16110 RESCIZ00  PRGORITHM DESIGN P poossor Reets Fasnyem o | ‘

Lisows sy 220 fotcomanmac By boosse lonps E“i"‘& I IEE E Degree of relevance to
, \ students’ career goal

Difficulty level of the course \ 3 Marginally relevant

Low 3 Medwmx 3 “iﬂhn : h 3 & s::—eyvl:'e'ltevant



__________________________________________________________________________________________________________________________________________

o AR L R
Fontrol Panel][ Schedules ][CamerSQpel Course Catalog ‘.7“culhes “ Register ]

~

— o —

Course Catalog

Rosta 's CourseAgent

Please select one of the programs to view the course list: Course inIST Program v [ Listthe Courses ]

—_
-—~

(Click on each "AREA" to see the list of related courses)

Select the program

Ta}pn-eoars'eﬂlamad,Courses Currently Taken Courses, B‘ Recommend by Advisor, €3 Degree of Relevance to Career Goals

\C°0"‘“V° Scleaca:Area Y Select the area of study

Ty e T T, B

mgs_g_zmlﬂumm INFORMATION PROCESSING |z$ 66 '+ [Mew Feedback

[INFSCI 2330 [FOUNDATIONS OF COGNITIVE SCIENCE | | [Plan 1t Plan the
Imes_u_za_s_u |HUMAN FACTORS IN SYSTEMS Iz & h b recommended
course to take

-Cognitive Systems Area \

| Action | >

/

INFSCI 2410 [INTRODUCTION TO PARALLEL DISTRIBUTED PROCESSING |II |E} 3 \ [Plan | &= = = =
[INFSCI 2420 [NATURAL LANGUAGE PROCESSING [ | P

FSCI 2440 [ARTIFICIAL INTELLIGENCE

| [Plan It

[INFSCI 2450 [ARTIFICIAL INTELLIGENCE PROGRAMMING TOOLS

|
| l [Plan 1t
ESCI 2470 [INTERACTIVE SYSTEM DESIGN |TI |6 £ lLej_v_e_Feﬂbjds




ocial + Progress-based
avigation in Progressor

& Progressor

File Edit View History Bookmarks Window
[ <> J [+ Je| C] | Q~ Google

Sort by
O overall progress

[od
® access to my data
® name

Top Progress (3)

Inheritance
Two-dimensional Interfaces Objects

Arrays

ArrayList
Variables \ ‘n'

|
WWrapper

Olasses‘
i |

Arrays Primitive
Data Constants  Strings
Decisions Types

Statemertrithmetic ‘ \
Operations

For-Loop

\\Nes 4 Boolean v
Loops Expressions
Legend

aptions

eed Rest Open (47
Comng |

@ Developed in the f i of Mi
Context-Adaptive Porals, a research project
of Friedrich Schiller University of Jena and
1BM Deutschland Research & Development
GmbH wwuy.minerva-portals.de

€ You have no a




-4 Sociological and anthropologj¢al theories of human behaviour

—
annotation-test

1 comment(s)

Usability of Interactive
Systems

)

Peer Comparison = Self Comparison  Index Plain Text

i

Designing an object to be simple and clear takes at least
twice as long as the usual way. It requires concentration at

the outset on how a clear and simple system would work,
followed by the steps required to make it come out that
way—steps which are often much harder and more complex
than the ordinary ones. It also requires relentless pursuit of
that simplicity even when obstacles appear which would
seem to stand in the way of that simplicity.

T. H. NELSON

|_Peter Brusilovsky yi-ling lin Hsiao. Sharon (I-Han The Home Computer Revolution, 1877
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Collaborative bookmark database

Self-Organized Database of Resources

Combination of usage and explicit ratings causes
the system to dynamically and continuously
reorganize its resources.



Stigmergy

Communication via the environment

Nature

Ant trails

leave a trail of pheremones when find food and return
to the nest

The trail gets stronger, attracting more ants

CoFIND

Successful topic groups, topics, qualities and
resources tend to grow more successful,
influencing patterns of behavior for all users of
the system
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Concept drift
Snowball effects

Bootstrapping
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Old history information becomes less
relevant

History decay

different for a very popular and a less popular
information

Shift of Interest
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Just one visit before the
current visit can turn the
page into ‘hot’
The page could be useful
or useless

Next users follow the
same path




Bootstrapping

Social navigation works with many users
What if there are very few users?

How to match a new user against already
populated system?

How to encourage users to leave their trails
(commenting, ...)?

How to make the new information visible in
already populated system?



