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Plan

ÅProblem ςuser satisfaction with 
recommendations

ÅEarly works

ïOpen learner modeling

ïSocial navigation

ÅVisualization and user control of 
recommendations in streams ς6 approaches

ÅAnalysis and general challenges



Problem

ÅMost recommender systems are evaluated for Analytical metrics, 
such as accuracy, coverage, diversity, novelty

Å User satisfaction with recommendations is harder to evaluate
ïDepends on user trust (Felfering, 2007, Cramer et al, 2008) 
ïTrust can be gained with explanationof how the system works (Tintrarev

& Masthoff, 2007)  (Herlocker, et al.  2000) 
ïDepends on user understanding and control(Knijenburget al, 2012): 
άΧinspectabilityŀƴŘ ŎƻƴǘǊƻƭ ƛƴŘŜŜŘ ƛƴŎǊŜŀǎŜ ǳǎŜǊǎΩ ǇŜǊŎŜƛǾŜŘ 
understanding of and control over the system, their rating of the 
recommendation quality, and their satisfaction of the systemέ

Å So, how to present the system adaptations / suggestions to
ïExplainthe reasons / mechanism for adaptation and 
ï Involve and Give controlto the user 



Historical overview of 
interactive/visual recommendations

ÅIntelligent tutoring systems and learning 
environments 

ÅOpen learner models

ÅAdaptive navigation support

ÅSocial navigation support

ÅInteractive Recommender systems



Give user control

To change 
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¢ƘŜ ƛŘŜŀ ƻŦ άSkillometersέ

ÅCorbett and Anderson, 1995 - APTListTutor

ÅΧ

ÅΧΦ

ÅΧΧΦ

ÅΧΧΧ

ÅΧΧΧΧ

ÅFinally now it shows up in the HCI community: 

Malacria, S., ScarrJ, Cockburn, A., Gutwin C., Grossman, T. (2013) Skillometers: reflective
²ƛŘƎŜǘǎ ǘƘŀǘ ƳƻǘƛǾŀǘŜ ŀƴŘ ƘŜƭǇ ǳǎŜǊǎ ǘƻ ƛƳǇǊƻǾŜ ǇŜǊŦƻǊƳŀƴŎŜΣ !/a ¦L{¢Ωмо Σ онм-333.



The ideas of opening up the learner 
model 1994-1995 

ÅJudy Kay with students - 1994 ςscrutabilityof 
learner /user models 

ïTo verify it and eventually fix errors

ïBut can we trust the learner to change the model? 

ÅSusan Bull ς1995 ςfocus on open learner models 
as a tool for reflection

ïDonΩt trust learner corrections, store both the 
ƭŜŀǊƴŜǊΩǎ ŀƴŘ ǎȅǎǘŜƳΩǎ ƳƻŘŜƭ ƻŦ ǘƘŜ ƭŜŀǊƴŜǊ

ïDiscuss the differences, involve learner in argument



9[aΥ ±ƛǎǳŀƭƛȊŀǘƛƻƴ ƻŦ wŜŎΩǎ ŦƻǊ 
Navigation in a Course

Brusilovsky, Eklund(1998) A Study of User Model Based Link Annotation in Educational 
Hypermedia, JUCS4(4),429-448.



VisModςopen model to teachers & 
parents

JD Zapata-Rivera, JE Greer (2000) Inspecting and visualizing distributed Bayesian student models
Intelligent Tutoring Systems, 544-553

http://scholar.google.ca/citations?view_op=view_citation&hl=en&user=v12hPjcAAAAJ&citation_for_view=v12hPjcAAAAJ:7PzlFSSx8tAC


CourseVis:  presenting multiple models 
of students to teachers

R Mazza, V Dimitrova (2003) CourseVis: A graphical student monitoring tool for supporting
instructors in web-based distance courses, International Journal of Human-Computer Studies 
65 (2), 125-139

http://scholar.google.ca/citations?view_op=view_citation&hl=en&user=cDrHc2YAAAAJ&citation_for_view=cDrHc2YAAAAJ:d1gkVwhDpl0C


Comtella: Visualizing peer contributions: 
to motivate participation

BretzkeH., Vassileva J. (2003) Motivating Cooperation in Peer to Peer Networks, Proceedings 
User Modeling UM03, Johnstown, PA, June 22-26, Springer VerlagLNCS 2702, 2003, 218-
227.

Cheng R., Vassileva J. (2006) Design and Evaluation of an Adaptive Incentive Mechanism for 
Sustained Educational Online Communities. User Modellingand User-Adapted Interaction, 
16 (2/3), 321-348.



Comparison with peers

Hsiao, Bakalov, Brusilovsky, Konig-Reiss (2011) Open Social Student Modeling: visualizing student
Modes with parallel introspective views, Proc. UMAP 2011, 171-182.



Comparison to peers on a scale: 
Social navigation

Brusilovsky & Sosnovsky, 2003 



Social Navigation with QuizMap

Peter Brusilovsky, I-Han Hsiao, YetundeFolajimi(2011) QuizMap: Open Social Student 
Modeling and Adaptive Navigation Support with Tree Maps. Towards Ubiquitous Learning, 
Springer



.ƻǎǘŀƴŘƧŜǾΩǎlayered approach for 
visualizing hybrid recommendations



Control to the user:  Interactive hybrid 
recommender visualization

Åhttp:// bit.ly/TasteWeights

Bostandjiev S., hΩ5ƻƴƴƻǾŀƴ, J., HoellererT.  (2012) TasteWeights: a Visual Interactive Hybrid 
wŜŎƻƳƳŜƴŘŜǊ {ȅǎǘŜƳΦ  wŜŎ{ȅǎΩмн



ÅUntil 10 yrsago - recommending in a fairly static 
context (educational content, music, music, 
products)

ÅHowever the social web (with user-generated 
content) has brought both opportunities and 
problems

http://www.citravel.com/blog/meet/?p=94

http://www.ilead.co.za/blog/the-age-of-information-overload-and-
how-to-simplify-communication.html



What did we do 2006-now?

ÅFocused on social environments 
Ą recommending items of interest in time-

based streams of social (user-generated) data
ÅDifferent  requirements from recommending 

products or people
Ą User satisfaction is crucial (otherwise they 
ǿƻƴΩǘ ǳǎŜ ǘƘŜ ǘƻƻƭύ
Ą¸ƻǳ ŘƻƴΩǘ ǿŀƴǘ ǘƻ Ƴƛǎǎ ǎƻƳŜǘƘƛƴƎ ƛƳǇƻǊǘŀƴǘΤ ōǳǘ 

if something unimportant gets recommended ςno 
problem   ĄRecall is more important than 
precision



Comtella-D
ÅAndrew Webster, 2006

ÅRecommends posts in discussion forum, and 
threads based on their popularity and rating

ÅVisualizes highly rated content with visual 
emphasis (rec. by popularity)

ïHierarchical propagation of visual emphasis from 
post to thread

ÅVisualizes the impact of a single rating on rec.

For threaded discussion forums
Popularity based, not personalized



Comtella-D (2006)
Webster A.S., Vassileva J. (2006) Visualizing Personal Relations in Online Communities, (2006) in Adaptive Hypermedia and 

Adaptive Web-Based Systems, Dublin, Ireland, June 21-23, 2006, Springer LNCS 4018, 223-233.

http://julita.usask.ca/Texte/AH2006.pdf


The quick red fox jumped over the lazy red dog.
By Andrew 

Immediate visual feedback on user actions of 
rating posts

@work Energy Stored Energy

The quick red fox jumped over the lazy 
brown dog.
By Andrew 

The quick red fox jumped over the lazy brown dog.
By Andrew 

The quick red fox jumped over the lazy brown dog.
By Andrew

All generalizations are false, including this one.
By Mark Twain  

All generalizations are false, including this one.
By Mark Twain  



Evaluation
While subtle, 
the visual 
άƘŜŀǘƛƴƎ ǳǇέ 
or άŎƻƻƭƛƴƎ 
downέ ŜŦŦŜŎǘ 
that followed
the ǳǎŜǊΩǎ ŀŎǘ 
of rating was 
fun, fitted the 
energy 
metaphor, and
ŘƛŘƴΩǘ distract 
the usersΩ 
attention or 
pose an 
additional 
cognitive load. 
The energy 
system acted 
as an implicit 
recommender 
function

http:// ecommons.usask.ca/bitstream/handle/10388/etd-09192007-204935/thesis_webster.pdf



KeepUP

ÅAndrew Webster, 2007

ÅRecommends RSS feeds from different 
streams, semantically annotated (tags, LSA)

Å±ƛǎǳŀƭƛȊŜǎ ǘƘŜ ǳǎŜǊΩǎ neighbourhoodin CF and 
allows user to manually change the impact of 
other users over him

Personalized ςCollab. Filtering 
within Channels, Content-Based 
for Channels



KeepUPVis ςIst version


