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Introduction

Hobbies:

Running

Photography

Design

Cycling (more of a lifestyle)


Also: taking care of Tolga!

My 3-year old kid



So who are you?

Please introduce yourself!

Field of study?

Master or PhD? Year?

Interests? Goals?

What do you want to get  
out of this class?



Why “ADSS”?
What are “adaptive decision support systems” and why 

should I study them?



Why “ADSS”?





“The algorithm accounts for only 5% of the 
commercial success of our recommender 

systems [...] The interactive components of 
a recommender account for about 50%”



Enough is enough!

Rating  
is not enough

Behaviorism 

is not enough

Being accurate  
is not enough
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After each critiquing process, a set of tradeoff alternatives that best match to the user’s critiques 
will be returned. Among them, if the user finds her target choice, she can proceed to check out. 
Otherwise, if she likes one product but wants something to be additionally improved, she can 
come back to the hybrid critiquing page to resume a new critiquing cycle. 

User Evaluation. A user study (18 participants) empirically studied users’ actual behavior in this 
hybrid system (Chen and Pu, 2007a). It showed that when both types of critiquing supports were 
presented in a single screen, users behaved more actively in creating criteria with the self-
initiated critiquing panel, relative to their application of the system-suggested critiques. 
Eventually, users obtained high levels of decision accuracy, decision confidence and behavioral 
intentions. 

In addition, by comparing this hybrid critiquing interface to a system without critique 
suggestions and another system without user-initiated critiquing facility, the roles of these 
components became much clearer. Actually, both significantly contributed to enhancing users’ 
confidence in their decision and intention to return to the hybrid system for future use. 

 
Figure 9. Version 1 of the hybrid critiquing interface: the combination of system-suggested compound 

critiques and user-initiated critiquing facility (Chen and Pu, 2007a). 

Version 2: As noted in Section 3.2, in comparison with other approaches to generating critique 
suggestions (e.g., Dynamic Critiquing, MAUT-based compound critiques), the preference-based 
organization (Pref-ORG) was proven achieving significantly higher critique prediction accuracy 
and recommendation accuracy (Chen and Pu, 2007c). Moreover, its interface design is distinct 
from others: multiple sample products (that satisfy the suggested critique) are displayed along 

The product being 
critiqued 

System-suggested 
compound critiques 

User-initiated 
critiquing facility 
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expect the first set of similar items therefore to require more cognitive effort (and thus cause 
more choice difficulty). However, if the items are too far apart then the increased trade-off 
difficulty may increase the choice difficulty again (cf. Scholten and Sherman’s (2006) U-shaped 
relationship). 

2.3.1 Latent Features in Matrix Factorization 
Matrix factorization models are similar to MAUT in the way that items have higher predicted 
ratings if they score high on (latent) features that an individual user has higher weights for. A 
difference is that in MAUT attributes describe concrete, identifiable properties of choice 
alternatives, while in matrix factorization they describe abstract, ‘latent’ features. Though it is 
hard to ascribe a simple unidimensional meaning to these features (cf. (Graus 2011)), they are 
related to the dimensionality of users’ preferences (Koren et al. (2009) suggest they might 
encompass composite attributes such as ‘escapist’ movies).  Using these latent features in a way 
similar to how attributes are treated in MAUT allows us to construct sets of (about) equally 
attractive items that are either highly diverse (with alternatives that have larger differences on 
latent feature scores, i.e. low density) or more similar (with alternatives that have smaller 
differences on latent feature scores, i.e. high density).  

More specifically, we will construct such sets in the movie domain, for which large existing 
datasets allow us to construct a good matrix factorization model (Bollen et al. 2010).  Our ideal 
goal is to construct sets of movies that differ in diversity, while controlling for attractiveness. 
This means we would like to select a diverse (or non-diverse) set of movies from a hyperplane 
(orthogonal on the user vector) of equally attractive movies, analog to our camera example 

above.  However, as we are bound by existing sets of movies and their vectors, it is in practice 
impossible to select a sufficiently large and diverse set that will have all the movies on exactly 
the same hyperplane. Our requirement to manipulate recommendation set diversity while 
controlling for attractiveness thus requires us to tolerate some variation in item attractiveness. 
This implies that we have to find a small range (Δ𝑅) of predicted ratings that allows us to 
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Figure 2: Latent feature diversification  
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“Testing the recommender against the random 
videoclip system, the number of clicked clips 

and total viewing time went down!”
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Knijnenburg et al.: “Receiving Recommendations and Providing Feedback”, EC-Web 2010



Knijnenburg et al.: “Explaining the user experience of recommender systems”, UMUAI 2012


Knijnenburg and Willemsen: “Evaluating recommender systems with user experiments”, 
Recommender Systems Handbook 2016
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Beware of the Bubble



Filter bubbles are the new



How I Learned to Stop 
Worrying and Love the 

Bubble



BraaainsBraaainsBraaainsBraaains



BraaainsBraaainsBraaains



“Is [the recommender] providing 
recommendations that help the user 

achieve the goals they have for their life, or 
is it reinforcing behavior that detracts from 

those goals?”



Why this course?
What is this course about and why are you teaching it?



Why this course?
Our goal: With the help of recommender 

systems technology, design, implement* and 
evaluate systems that:


support rather than replace decision-making


attempt to cover users’ tastes, plural 


focus on exploration and preference 
development rather than consumption 



Why this course?

I presented this idea to the NSF as part of my CAREER 
proposal


They liked it so much that they funded it! 
(after 3 tries 😃)


The CAREER project consists of research activities and 
education and outreach activities…
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RO1+2: Design, implement and 
evaluate preference-based communities 
and personalized preference profiles

RO3: Build and evaluate live 
systems for career planning 
and volunteering 

EO2: Research 
experience on 
career goals and 
college choice

EO1: Elementary 
school summer 
camp activity on 
reading prefs

EO3: Undergrad 
general elective 
on personal 
development

EO4: Graduate-
level course on 
developing RSSAs

EO5: Activity for 
retirees about 
volunteering and 
civic engagement

A generic decision 
support platform for 
RSSA research

Grad students trained 
on recommender 
system development

Live systems that 
provide career and 
volunteering advice

Introduce students of all 
ages to the concept of 
“self-actualization” 

Apply these interaction 
mechanisms to other 
domains

Develop new user-adaptive 
decision-support systems 
for self-actualization

Develop a CHS curriculum 
around user-adaptive 
decision-support systems

Establish outreach activities 
that integrate with future 
research activities

OutcomesProposed Work Future Work

User-centered design & 
evaluation of two new 
interaction mechanisms

SA1: Create a toolkit for the live 
deployment and user-centric evaluation 
of recommender systems

Why this course?

You are here

Project options

Our goal



Profiles



Communities



Career planning

High school / college students will:

complete the O*NET Interest Profile 

complete Clemson’s Core Competencies survey 


…and then use the developed tools to:

visually explore their interests and competences 
(personalized preference profiles)

discuss their career goals (and college applications) with 
similar others (preference-based communities). 



Volunteering

College students / retirees will:

complete the Volunteer Functions Inventory scale 


…and then use the developed tools to:

explore volunteering opportunities (personalized 
preference profiles) 

discuss and coordinate volunteering activities (preference-
based communities)  



Course structure
What are we going to do in this course?



Course structure

Syllabus/schedule and readings at www.usabart.nl/ADSS 

You can put the schedule on your calendar with 1 click!


Canvas for everything else

Make sure you get the announcements in your email!

http://www.usabart.nl/ADSS


Course structure

Introduction (weeks 1-5): 


Introduction to recommender systems and algorithms (lots 
of videos to watch)


User-centric aspects of recommender systems (lots of 
papers to read) 


Goal: introduce the paradigm of “recommender systems for 
self-actualization”



Course structure

Development (weeks 2-4 and 4-6): 


The TA will give hands-on tutorials in the use of our live 
recommender system toolkit


Introduction to the Lenskit back-end (Python) and our 
custom front-end  (node.js + React)


Goal: modify our recommender with an “interesting change” 
(assignment 1)



Course structure

Mechanisms and user research (weeks 6+7 and 7-9): 


Introduction to “personalized preference profiles” and 
“preference-based communities”


Teach methods for grounded user research


Goal: work with your team to conduct user research on your 
chosen user group and choice domain (assignment 2)



Course structure
Design (weeks 9-12): 


Interpret your user research to design a “solution”


Goal: Work with your team to come up with (assignment 3):

A new system, implementing an existing interaction 
mechanism, that is designed to specifically support the 
target user group in the specified choice domain OR

A new interaction mechanism that provides generic 
decision support, but is especially suitable to support the 
selected user group in the specified choice domain



Course structure
User-centric evaluation (weeks 8-12 and 13-16): 


Introduction to controlled user experiments 


Introduction to think-aloud usability testing


Goal: depends on your design:

If you designed a system, your team will conduct a think-
aloud study (assignment 4A)

If you designed an interaction mechanism, your team will 
design a controlled experiment (assignment 4B)



Course structure

User-centric readings (weeks 9-15): 


Lectures on preference elicitation and expertise, choice 
overload and diversification, inspectability and control, 
alternative algorithms, emotions, and privacy


Goal: Get a broader understanding of some of the existing 
user-centric recommender systems research


Note: For these + some of the initial readings you will 
submit a short reading reflection



Course structure
Final: term paper: 


You will write up your user research, design, and think aloud / 
user experiment design in a term paper


Must include an introduction motivating the work, a 
background section with related work, a methods and results 
section detailing the work, and a discussion and conclusion 
reflecting on your findings


Goal: Write a recommender systems research paper

Optional: submit your paper to a conference or workshop!



Tips
How can I succeed in this class?



Tips

Read the assigned readings before class

I assume that you have read them!


Keep the reading reflections simple

They are graded as [missing, fail, pass, pass+], where the 
latter is a bonus

There are 12 reflection opportunities, but you only have to 
submit 10 in total (you are allowed to miss 2 of them)



Tips
Group work: All group members should participate equally 


There will be a peer assessment quiz after each 
assignment

If someone did less work, we may grade that person 
differently


Still, learning how to work effectively as a group is part of the 
learning objectives


Making sure everyone does their work is your job, not 
mine!



Tips
Start assignments early 


Interviews and user tests take effort and planning, creating 
designs takes time

The process is iterative so you cannot do it all at once


Truly collaborate 

Don’t just delegate tasks between group members

Important parts of most assignments must be done 
together (up to 3 hrs/wk)

Make sure you schedule (a) weekly meeting time(s)!



Tips

Make your group work fun

Start meetings with small talk, get to know each other!


No plagiarism! 

Learn how to properly cite: http://bit.ly/citeproper

“Faking” an interview/test is considered plagiarism!


Submit an IRB if you want to publish your work

I can help with this



Before we adjourn
A few things to do before Monday



Before we adjourn
Fill out the “Knowledge and preference pre-test” on Canvas!


We will use your answers in the group formation process


Install the following tools/packages on your machine for the 
hands-on tutorial:


Python 3 (and a Python environment manager)

node.js v16

NPM v8

React v18

NVM, latest stable build (optional)



Questions…


