
PhD position in Computer Science
Toulouse, France

Explainable Learning Analytics to reduce inequalities
in education

Description of the position

This PhD position is part of the second perspective of the Contract of Objectives and Performance
established by the Centre National de la Recherche Scientifique (CNRS, 2019) to contribute to
educational inequalities: it aims to study the impact of explainable intelligent learning systems on
the tasks performed by learners and practitioners. Indeed, intelligent learning systems based on
learning analytics represent a solution to address inequalities in learners' ability to understand and
master educational content. However, the results of the analysis, or the processes leading to these
results, are often complex and difficult to interpret. This leads to a low level of trust and
acceptability of the system by the different stakeholders.

During the past few years, the field of Explainable Artificial Intelligence (XAI) has attracted a lot of
researchers to integrate data interpretability into intelligent systems (Gunning, 2016). Previous
work on XAI has mainly attempted to explain models and algorithms to AI experts or analysts
(Spinner et al., 2019; Zhang and Chen, 2020). Only a few initiatives have been interested in
making these models explainable for different types of users beyond experts (Arya et al., 2019;
Ribera and Lapedriza, 2019). Yet, in the field of education, the differentiation between the various
stakeholders is crucial. For example, the explanations provided to teachers should be different from
those provided to learners. Also, the explanations given to a K12 student should be less detailed
and easier to understand than those provided to an undergraduate student. Finally, when
considering learners of the same age, explanations may vary according to their levels of
knowledge, skills or motivation.

This project aims to study the impact of two types of personalised intervention integrating an
explanatory model. First, a guidance system will have to propose a model capable of providing
explanations about the learner's traced activities, but also prompts (Wong et al., 2019) including
explanations to guide the learner in her progress while taking into account inter-individual
differences at the cognitive level (knowledge, skills). Second, visualisations reflecting the results of
the analysis will be personalised according to the user's role (e.g. learner, teacher). In order to
improve the decision making process, the matching interactive explanations will also have to be
more or less detailed according to a user profile to be designed and focusing on the skills required
to facilitate interpretation of the learning data.



Two tools will be used to evaluate the proposed solutions: Lab4CE, a platform for learning
computer science used at the Paul Sabatier University (Broisin et al., 2017), and NoteMyProgress,
a self-regulation system (Pérez-Álvarez et al., 2020) that will be deployed in the ANR LASER
project.

Candidate profile

The candidate should hold a Master 2 degree or an Engineer degree in Computer Science, with a
good background in Artificial Intelligence and Human-Computer Interaction. In addition, the
candidate should have:

- A strong interest for Education in general, and Technology-Enhanced Learning in particular
- A strong interest for Artificial Intelligence in Education (AIED)
- A high interest for cognitive psychology and cognitive science
- Good relation skills

Supervision and hosting laboratories

The candidate will be co-supervised by two researchers.

Julien Broisin is Associate Professor in Computer Science at the Institut de Recherche en
Informatique de Toulouse (IRIT). He coordinates a new team focusing on Technology-Enhanced
Learning and composed of five permanent researchers and five PhD students. The IRIT lab,
located in Toulouse, is one of the biggest research institutions in computer science in France.

Franck Amadieu is Full Professor in Cognitive and Educational Psychology. He heads the lab
Cognition, Langages, Langage & Ergonomics (https://clle.univ-tlse2.fr/ ) that is a cognitive sciences
lab. He conducts research in education with digital technologies.

Duration and salary

The PhD is funded by the Centre National de la Recherche Scientifique (CNRS) for 36 months,
from 1st october, 2021.

The gross salary is 2135€, which represents a net salary around 1700€.

References

Arya, V., Bellamy, R. K., Chen, P.-Y., Dhurandhar, A., Hind, M., Hoffman, S. C., Houde, S., Liao, Q.
V., Luss, R., Mojsilović, A., and others (2019). One explanation does not fit all: A toolkit and
taxonomy of ai explainability techniques. Foundations and Trends in Information Retrieval,
1909(03012).

Broisin, J., Venant, R., & Vidal, P. (2017). Lab4CE: a remote laboratory for computer education.
International Journal of Artificial Intelligence in Education, 27(1), 154-180.

Centre National de la Recherche Scientifique. Contrat d’objectifs et de performance 2019-2023
entre l’État et le Centre National de la Recherche Scientifique. Rapport technique.

Gunning, D. (2016). Explainable Artificial Intelligence (XAI) DARPA/I20. Rapport technique.
Pérez-Álvarez, R. A., Maldonado-Mahauad, J., Sharma, K., Sapunar-Opazo, D., &

Pérez-Sanagustín, M. (2020). Characterizing Learners’ Engagement in MOOCs: An
Observational Case Study Using the NoteMyProgress Tool for Supporting Self-Regulation. IEEE
Transactions on Learning Technologies, 13(4), 676-688.

https://www.irit.fr/laser/
https://www.irit.fr/laser/
https://www.irit.fr/
https://www.irit.fr/
https://clle.univ-tlse2.fr/


Ribera, M. and Lapedriza, A. (2019). Can we do better explanations? A proposal of user-centered
explainable AI. In IUI Workshops.

Spinner, T., Schlegel, U., Schäfer, H., and El-Assady, M. (2019). explAIner: A visual analytics
framework for interactive and explainable machine learning. IEEE transactions on visualization
and computer graphics, 26(1), 1064–1074.

Wong, J., Baars, M., Davis, D., Van Der Zee, T., Houben, G. J. & Paas, F. (2019). Supporting
self-regulated learning in online learning envi- ronments and moocs: A systematic review.
International Journal of Human-Computer Interaction, 35, 356–373.

Zhang, Y. and Chen, X. (2020). Explainable recommendation: A survey and new perspectives.
Foundations and Trends in Information Retrieval, 14(1), 1–101.


