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ABSTRACT
This tutorial provides practical training in designing and conduct-
ing online user experiments with recommender systems, and in
statistically analyzing the results of such experiments. It covers the
development of a research question and hypotheses, the selection
of study participants, the manipulation of system aspects and mea-
surement of behaviors, perceptions and user experiences, and the
evaluation of subjective measurement scales and study hypotheses.
Interested parties can find the slides, example datset, and other
resources at https://www.usabart.nl/QRMS/.

CCS CONCEPTS
• Human-centered computing→ User studies; • Information
systems → Recommender systems.
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1 AUDIENCE
The tutorial is targeted at researchers in the field of Recommender
Systems (and related areas). The relative lack of knowledge of
user-centric evaluation in this field makes the course suitable for
students and early-career researchers as well as more experienced
researchers. As we plan to present state-of-the-art statistical eval-
uation methods (i.e. CFA and SEM), this course may even be of
interest to researchers with an established track record in user-
centric recommender systems research.

No prior knowledge of user experience research is required. Gen-
eral knowledge of fundamental concepts of recommender systems
is desirable, as is an introduction-level background in statistical
evaluation.
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2 MOTIVATION
Traditionally, the field of recommender systems has evaluated the
fruits of its labor using metrics of algorithmic accuracy and preci-
sion. In recent years, however, researchers have come to realize that
the goal of a recommender system extends well beyond accurate
predictions; its primary real-world purpose is to provide personal-
ized help in discovering relevant content or items. This realization
has caused prominent recommender systems researchers to call
for a broadening of the scope of research beyond algorithms and
beyond accuracy- or precision-based evaluation [1, 3, 5, 6].

Despite these calls, surprisingly little recommender systems re-
search focuses on preference elicitation, the presentation of recom-
mendations, and/or other aspects of the “Human-Recommender
Interaction”. Similarly, very few researchers evaluate their recom-
menders in online user experiments with subjective and experience-
based metrics.

While several papers [3, 5], book chapters [4], and past tutori-
als [2] on the user experience of recommender systems have been
instrumental in raising awareness regarding these topics, we be-
lieve that a lack of more in-depth training in user-centric design and
evaluation methods remains an important reason for the relative
lack of user-centric recommender systems research, making a tuto-
rial on user experiments in recommender systems both timely and
important. This tutorial provides practical training in conducting
user experiments and statistical analysis of the results of such ex-
periments, thereby helping researchers and practitioners improve
the user experience of the recommender systems they develop. In
the long term, this will trigger more scientific user-centric work
that can grow our knowledge on how certain recommender system
aspects influence the user experience.

3 OUTLINE
The tutorial consists of the following sections/activities:

Theoretical foundations: The tutorial will walk through the typ-
ical stages of designing, conducting and evaluating a user exper-
iment in the context of recommender systems. The tutorial will
begin with a discussion of existing theories of technology adop-
tion and user experience and discusses how these theories can be
used as an experimental lens for user-centric recommender systems
research. It teaches how to pose theoretically motivated research
questions. As an exercise, participants formulate their own research
question.

Developing a research model: We will then explain how to con-
struct a research model, i.e., a body of interrelated hypotheses,
based on the posed research questions. This part of the tutorial
teaches how to select system aspects to manipulate and subjective
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and behavioral variables to measure in order to test these hypothe-
ses. As an exercise, participants develop a research model based on
their research question

Setting up an experiment: This part of the tutorial will discuss
how to select an unbiased sample of participants from a target
population, how to select experimental conditions to test, and how
to assign participants to conditions. As an exercise, participants
develop their own experimental setup.

Determining the sample size: We will teach how to determine the
optimal sample size for your study using power analysis, and cover
sequential analyses as an economical way to run large studies. As
an exercise, participants will conduct a power analysis to determine
the optimal sample size for their own experiment.

Measuring demographics, perceptions and experiences: Next, we
will discuss how to measure users’ demographics in a way that
balances data utility and privacy considerations. We will also teach
how to measure perceptions and experiences using multi-item ques-
tionnaires. As an exercise, participants develop their own question-
naire(s).

Evaluating measurement scales: This part of the tutorial teaches
how to evaluate the quality of the administered questionnaires
using confirmatory factor analysis (CFA) using R package lavaan1.
Participants who have R installed on their laptops can follow along
with a dataset that we will make available at https://www.usabart.
nl/QRMS/.

Evaluating entire research models: The tutorial concludes by cov-
ering structural equation modeling (SEM), a state-of-the-art method
for evaluating the results of an experiment by testing entire re-
search models (rather than testing hypotheses one by one). We will
demonstrate how to run SEMs with R package lavaan. Participants
who have R installed on their laptops can follow along with our
provided dataset.

1https://cran.r-project.org/web/packages/lavaan/index.html

4 MATERIALS
The tutorial slides, example dataset, and more in-depth resources
are available at https://www.usabart.nl/QRMS/.
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