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Abstract. Teaching the principles of participatory design to students mainly
interested in digital skills is important because user-centered approaches have
become essential in the field of new technologies when we want to guarantee that
a product will meet the needs of its end-users. Working with technologies
dedicated to the disability assistance was considered to be the right application
domain. In 2021, ESIEE Paris, a school training students to become engineers with
digital skills, created and opened a new teaching module to learn how to follow the
principles of participatory design to improve the quality of a project. This paper
describes the organization and the conclusions of this experience after two editions
of the module.
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1. Introduction

ESIEE Paris is a school in France that trains students to become engineers specialized
in digital technologies, some of them being specialized in digital health. A typical
curriculum is composed of scientific and technical, theoretical and practical courses,
management and human sciences courses to learn how to manage projects or teams,
and English courses. The teaching modules are, unfortunately, mostly independent of
each other.

Michael J. Muller and Sarah Kuhn defined, in 1993, “Participatory design [to be]
a democratic process for design (social and technological) of systems involving human
work, based on the argument that users should be involved in designs they will be
using, and that all stakeholders, including and especially users, have equal input into
interaction design” [1]. In all fields of application, the design of digital technologies in
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an industrial environment, and research, is now based on this type of approach, the only
one that guarantees that the technological product meets the needs of the end-users.

Recently, discovering innovative ways to teach, especially in the health field, has
gained importance [2]. Several approaches have been conducted to teach co-creation
principles to university students [3,4]. Working on team projects appears to be the best
way to implement the co-conception principles.

In addition to purely scientific and technical courses, the need to train students in
participatory design methodologies has thus emerged. Indeed, following the principles
of participatory design by working on a team project, by keeping the scientific and
technical quality, was considered to be the right way to work on it.

The field of disability was considered an excellent area of application because it is
both known, but very unfamiliar to most of the students. People with disabilities have
their own needs, their own constraints, and their own preferences, which are often
ignored by able-bodied people. In order to work on a new technology that addresses a
disability-related issue, it is absolutely essential to meet and interview people with
disabilities and to work with them throughout the whole design process. Following the
principles of participatory design for the conception of tools for disabled people has
proven to be efficient in several projects [5-7].

This article aims to present the course on participatory design of digital
technologies dedicated to disability situations, as it has been held at ESIEE Paris since
September 2021, and to make an assessment after 2 editions. Section 2 will describe
the organization of the module in different sessions; section 3 will provide some
examples of the work done by the students. Strengths and weaknesses will be discussed
in section 4. Finally we will conclude.

2. Methods

The module about the participatory design of digital technologies for disability
assistance was created and opened for the beginning of the schoolyear 2021. This
module was selected by student choice from a list. It could be followed by up to 26
students. It lasts for 30 hours and can be composed of lectures, tutorials, practical work,
project or any other teaching activity.

2.1. 2021-2022 Schoolyear

The first edition of the module was organized in 9 sessions.

The first session was a one-hour introduction to the process, objectives and
speakers of the module. A list of disability-oriented digital projects was presented
corresponding to 2 types of diseases: renal disease and neurodegenerative diseases,
especially Parkinson disease. Students were asked to get together in groups of three
persons and choose one of the proposed subjects. The objective of the work to be
carried out was to present the user-centered design methodology followed to meet a
need through a given technology.

In the second session, an expert in user-centered approaches presented some
projects that failed when they were brought to market, because they were designed
without following the co-design principles. The objective of this session was for
students to realize that it is not enough for a product to be very good scientifically and
technically to satisfy users.
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In the third session, a nephrologist explained how the patient-physician
relationship has evolved over the last few centuries and even more so in the last few
decades. Now, the patient is at the heart of a care pathway, involved in the decision,
he/she benefits from therapeutic education sessions.

In the fourth session, alumni who now manage teams with hundreds of health
professionals came to share his experience, accompanied by two physicians. The
objective of this session was to explain to the students that it is not so simple to discuss
a project when you have different cultures and professions. After that, all students had
to present their work in a 3-minute oral presentation to make sure that they had started
the right way. The objective of this oral presentation was to correct students who would
have started on their own assumptions without working with patients partners.

During the fifth session, students were taught about nephrology and dialysis, for
them who had chosen a project about renal disease. Then students were taught about
methods to use to follow the co-conception principles. Examples of successful projects
were provided.

Then, in the sixth session, a professor of physical medicine and rehabilitation,
head of his department in a big hospital in Paris, gave a lecture on the history of
disability and on his medical specialty.

In the seventh session, students could listen to the testimony of two patients
suffering from a chronic renal disease, one of them being at the hospital at the time of
intervention.

In the eighth session, a patient being diagnosed of the Parkinson disease for four
years testified to his story; another patient, suffering from a rare disease and having
been in diagnostic errancy for decades has explained how she believes in artificial
intelligence to collect real-life data and making possible the diagnosis of future
generations.

In the final session, students had to present orally their work in a 5-minute oral
presentation. During this presentation, the students had to convince a jury composed of
patients, doctors, ergonomists and engineers that their technological solution followed
the principles of participatory construction and allowed everyone to be satisfied by the
solution presented. Each member of the jury had to put 2 grades: the first grade
evaluated the respect for each project, of the participatory design principles; the second
grade was more subjective and evaluated the personal satisfaction with the product
presented. The solution had to satisfy the patients, the physicians, but also had to be
scientifically and technically robust and convincing.

In total, during the first edition, the students had the opportunity to discuss with
11 speakers, and get from each of them information that could be support for the design
of their product.

At the end of the first edition of the module, a debriefing meeting was organized.
The session was considered to be a success, but there were some improvements to be
done:

e Even if the testimonies were very interesting, they did not facilitate the
exchange between students and patients/physicians. This was enhanced by the
fact that students felt ashamed and illegitimate to ask questions.

e The focus on renal disease was too restrictive for students who were mostly
interested in digital applications.

e It was necessary to provoke exchanges between students and stakeholders
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2.2. 2022-2023 Schoolyear

On the basis of the conclusions of the first edition, the organization of the second
edition, at the beginning of 2022-2023 schoolyear was modified and followed the
following steps.

e  The first half of the module was essentially the same as the organization of the
first edition.

e  The first session was still an introduction with a presentation of projects.

e The second session was dedicated to the presentation of projects having failed
when brought to market.

e The third session was about the evolution of the patient/physician
relationships, but was led by both a nephrologist and a patient suffering from a
chronic renal disease.

e In the fourth session, methods and successful examples about the users-
centered approaches were provided. This lecture was followed by the mid-
term oral presentation, to make sure of the relevance of their work at the early
stages of the project.

e  The next sessions were different.

The fifth session started with a group work on disability. By groups, students had
to search for information on different issues faced by people with disability. After that,
the professor of physical medicine and rehabilitation, head of his department in a big
hospital in Paris, gave a lecture on the history of disability and on his medical specialty.

The main difference with the first year was the organization of the 3 next sessions
(sessions 6, 7 and 8), during which panels were organized. Each of the three sessions
was organized the following way: it started by two 45-minute panels, led by students,
who had to prepare the questions. In each panel, patients, physician, ergonomists and
sometimes engineers answered the questions. With these panels, we reached the
objective of provoking an exchange between students and patients. At the end of the
panels, the students had one hour to ask questions to the participants of the panel, and
also to other scientific experts, to get information and make sure of the quality of their
product.

In total, the students had the opportunity to discuss with 23 speakers, and make
each of them a stakeholder of their product.

3. Results

In the first year, twelve projects were presented by students; ten projects were realized
in the second year. Most of them were evaluated as very good or excellent by the jury.
One of them was about the use of virtual reality for the relief of phantom limb pain. A
first version used a bicycle. The idea was given up after that amputees explain that
cycling requires an expensive prosthesis that recent amputees affected by phantom limb
pain have not yet acquired. Students changed so that the amputee can evolve in a calm
and reassuring environment, cool, allowing forgetting the pain of the phantom limb.
Figure 1 illustrates the virtual reality environment designed by the students. This
project was awarded in two different competitions.
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Figure 1. Screenshot of the "virtual reality" world designed by the students.

4. Discussion

The teaching module is very promising. It will continue to evolve in the years to come.
There are still some issues to be addressed for students to work on a team project,
relying on the principles of participatory design, with a high scientific and technical
quality. 30 hours is a very short time to achieve the expectations. Moreover, some
essential issues should be addressed in the project to be more realistic: the security of
the data and the ethics issues should be considered; a market study should be added,
One more challenge is to have in mind that all students do not have the same interest
and knowledge in the health field, and to provide to each of them the adequate content.

5. Conclusions

From the point of view of both students and teachers, this module is a real success. The
students manage to provide a quality project that meets the expectations. They are very
grateful to have the opportunity to work with physicians, disabled people, and other
experts on a same project. The lessons learnt in this module are used in next teaching
modules.
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