
Interface Tutoring

Context of the project Software companies invest a lot of effort into designing new features.
However, most users, professionals included, exploit an underwhelming amount of these features.For
example, the AutoCAD software offers more than 2000 commands, yet the typical user functions with
about 30-40 commands [13]. As a result, the exploitation of software on the whole is suboptimal:
few software users reach the level of expertise that could be expected, even after an extended use [6],
with the majority of users essentially failing to learn the interfaces they interact with. Making users
transition towards expert behavior is thus crucial.

This transition has been studied in the field of Human Computer Interaction (HCI) primarily from
a design and empirical perspective [7], and remains largely an open problem. In this work, we aim at
facilitating this transition using tools from AI.

Objectives Most users operate in a goal-driven context which requires short-term efficiency. This
leaves little space open for exploration and/or learning of the interface. The main idea of this work
is to teach users about interfaces in the least obtrusive manner possible, so that users learn about
the interface incidentally. In contrast with most existing works in HCI, we adopt a computational
and modelling perspective, by using an Intelligent Tutoring System (ITS) that leverages tools and
methods of AI. The goals of this thesis are:

• understanding and quantifying how users perceive teaching interventions, as well as perceived
utilities to transitioning to expert modes of interaction;

• designing an ITS to teach interfaces, via model-based planning that trades off a model of retention
(how users learn and forget) with estimates of utilities;

• transferring results from extrinsic and intrinsic motivation theories for incidental learning of
interfaces.

Positioning in relation to the state of the art Intelligent Tutoring Systems have become quite
popular — for example a famous foreign language ITS totals more than 100M+ downloads on a major
application store. ITS consist of three modules: a domain model (which amounts to expert knowledge),
a student model, maintained by the system about the knowledge, abilities and/or particularities of
the student, and a tutoring model, which based on the domain and student model and other extrinsic
information (such as the date of an upcoming evaluation), plans the tutoring strategy [2]. Our work
does not tackle the domain model; in the context of interfaces that model is usually trivial (the
command map is documented). Instead, our work focuses on the user and tutoring models for the
specific problem of teaching interfaces.

Student Model Student’s cognitive and/or affective states can be inferred by maintaining parametrized
user models, where the parameters are identified from observed behavior. For example, expo-
nential memory models have been leveraged and their parameters updated with bayesian belief
updating [14] to predict the effect of scheduled learning with repetitions. Computational ap-
proaches to (intrinsic) motivation [15] of students can also be leveraged [5] to increase the
engagement of students with the learning material. We will transpose these methods to the
context of teaching interfaces, where specific user models will have to be developed.

Tutoring models While many strategies exist Several decision-making models, such as Multi-armed
bandits [5] and Partially Observable Markov Decision Processes (POMDP) [18, 14] have been
recently leveraged to plan optimal recommendations for students. These models are particu-
larly relevant because they express utilities in sequential decision-making problems, which are
exactly at stake in this thesis. Approximate solutions to the POMDP can be found via Deep
Reinforcement Learning [12, 19]).
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Impact A large and increasing amount of work is performed today via computers. Even a slight
increase in efficiency will generate large savings, and therefore has the potential for a large economic
impact. From a scientific perspective, this context of “learning while working” constitutes an interest-
ing edge case to validate theories of motivation. We also believe that intended work on the perceived
utility of the interventions can transfer to other AI-infused systems, such as recommender systems.

Originality Perceived cost of interruptions, and the design and admissability of various interventions
have been studied in the HCI literature, but mostly from a qualitative point of view[8], and various
heuristics exist to select interventions. Here we propose a single framework to tradeoff the objectives
of the system (teaching) with its acceptability from a computational perspective. Computational
modeling in HCI is an emerging topic [16], with very few representatives in France, among which two
of the thesis supervisors Julien Gori and Gilles Bailly.

Challenges The first challenge of this thesis is to apply methods of ITS to the target population of
interface tutoring which, contrary to usual students, is not actively engaged in learning: its primary
goal is to accomplish a task rather than learning about an interface. We postulate that while frequent
interventions of ITS’s are prohibitive from a user perspective in this context [11], punctual interven-
tions are not, and may be sufficient to elicit incidental learning of interfaces. Timing these punctual
interventions is crucial for learning from a memory/retention perspective. There is an evident tradeoff
between frequent interventions that favor learning but make the ITS less acceptable to a user. This
tradeoff will be resolved by solving a POMDP formulation for ITS [18] that will have been modified
and extended to encompass utilities inherent to the teaching interventions. Transferring theories of
extrinsic and intrinsic motivation [15] and determining how they can drive design of an ITS to teach
interfaces will also be investigated.

The second challenge is that, to our knowledge, the transition from novice to expert behavior is
not a problem in the typical teaching setting for which ITS have been developed. As a result, our
work will further consider models where users switch from one interaction mode to another, which we
have already started developing [3].

Implemention Methods The thesis will be primarily conducted in the HCI field.

Year 1 a literature review that examines which current strategies and designs for ITS, and user models,
can be transposed for incidental learning, especially focusing on models of decision-making and
exploration.

Year 1 Conceiving an experiment to quantify perceived user costs to switching and teaching interven-
tions.

Year 1/2 the formulation of the ITS providing punctual observations as a POMDP, trading off memory
models with ITS intervention utilities.

Year 2/3 Empirical validation of the models and the ITS.

Year 2/3 Exploiting results of theories of intrinsic and extrinsic motivation to generate new designs for
the ITS.

Year 2/3 A working prototype of the proposed ITS for evaluation in strictly controlled, but also more
ecologically valid conditions.

Supervision The PhD will be supervised by Gilles Bailly, Mehdi Khamassi and Julien Gori (all 3
at CNRS and Sorbonne Université) and will be hosted in the ISIR Multi-scale interaction team (ISIR,
Sorbonne Université).

Gilles Bailly is a research scientist with a strong track record at the CHI and UIST conferences
(the two main avenues for publication in the field of HCI;14 papers these last five years and 6 awards).
He has demonstrated an expertise in expert-to-novice transition [3]. He has used methods from AI to
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build models of users performance [4]. He was co-organizer of the French meeting in HCI-AI (∼100
attendees) in 2016 and 2018 respectively (https://ihmia.afihm.org)

Mehdi Khamassi is a research director, whose work lies at the intersection between Cognitive
Science, Neuroscience, AI and Robotics, with an emphasis on various aspects of decision-making and
reinforcement learning [1, 17]. He is an associate editor for several journals, including Frontiers in
Decision Neuroscience.

Julien Gori is a research scientist since 2021, with an expertise in computational models in HCI [10].
Before that, he was a post-doctoral fellow at the Finnish Center for Artificial Intelligence. He has
published several works at top HCI venues such as CHI and UIST.. He is the developer and main-
tainer of a library that facilitates computational user modeling in HCI, with an emphasis on Deep
Reinforcement Learning [9].

Candidate Profile Applicants with a strong academic record in HCI or a field related to AI are
encouraged to apply. Interest and/or experience in user modeling and/or models of decision-making
is appreciated.
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