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PREFACE

The International Conference Zaragoza-Pau on Mathematics and its Applications was or-
ganized by the Departamento de Matemdtica Aplicada, the Departamento de Métodos Es-
tadisticos, Departamento de Matemdticas and the Instituto Universitario de Matemdticas y
Aplicaciones, all of them from the Universidad de Zaragoza (Spain), and the Laboratoire de
Mathématiques et de leurs Applications, from the Université de Pau et des Pays de I’Adour
(France). This conference has been held every two years since 1989. The aim of this confer-
ence is to present recent advances in Applied Mathematics, Statistics and Pure Mathematics,
putting special emphasis on subjects linked to energy and environment.

The Seventeenth Conference took place in Jaca (Spain) from 4th to 6th September 2024.
The official opening ceremony was graced by the presence of the Vice—Chancellor for Inter-
nationalization and Cooperation of the University of Zaragoza, D. Francisco Beltran Lloris,
and the Chancellor of the University of Pau, M. le Président Laurent Bordes. During those
three days, 121 mathematicians, coming from different universities, research institutes or the
industrial sector, attended 9 plenary lectures, 75 contributed talks and a poster session with 3
posters. We note that in this edition there were 14 mini-symposia, one of them co-organized
by colleagues from the Universidad de Zaragoza and the Université de Pau et des Pays de
I’Adour.

The principal talks were about theoretical and numerical analysis of deterministic models
described by partial differential equations, statistics and stochastics processes, surface ap-
proximation and image analysis. At the same time, there was also a discussion session about
problems in algebra and geometry. These proceedings contain 16 refereed research papers.

We would like to thank the following institutions for their regular financial and material
support in our cooperation programmes: Université de Pau et des Pays de 1’ Adour, Universi-
dad de Zaragoza and Gobierno de Aragén. Thanks are also due to the Institut Carnot ISTFoR,
the Centre National de la Recherche Scientifique (CNRS), Common Funds Aquitaine-Aragén
and European Social Fund (ESF) and the Fédération IPRA of Pau (Institut Pluridisciplinaire
de Recherche Appliquée) for the grants specially allotted at the time of the Seventeenth Con-
ference.

We wish to express our gratitude to Enrique Artal (U. Zaragoza), Carmelo Clavero (U. Za-
ragoza), Jacky Cresson (U. Pau), Marc Dambrine (U. Pau), Jacqueline Fleckinger (U. Toulou-
se I), Vincent Florens (U. Pau), Carmen Galé (U. Zaragoza), Jacques Giacomoni (U. Pau),
Sophie Mercier (U. Pau), Pedro J. Miana (U. Zaragoza), Philippe Poncet (U. Pau), Luis Ran-
dez (U. Zaragoza), Carmen Sangiiesa (U. Zaragoza), Peter Takac (U. Rostock), who, together
with us, formed the Scientific Committee. We would like also to express our special thanks
to Pedro Mateo and Luis Randez (U. Zaragoza) and to Juan José Torrens (U. Publica de
Navarra), for their invaluable help in organizing the web and editing these proceedings, re-
spectively. We are also indebted to all the others who helped in the organization of the Con-
ference, in particular, Begofia Alvarez, Paula Alvarez, Sergio Anglada, Adridn Aurensanz,
Elsa Carmen Barrio, Aitor Herndndez, Lei Li, Pablo Solan—Fustero and Javier Zaratiegui.
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Preface

We finally acknowledge the kind cooperation of the referees, as well as the assistance pro-
vided for the realization of the proceedings by the Servicio de Publicaciones of the University

of Zaragoza.

The next Conference Zaragoza-Pau will be held in Jaca from 10th to 12th June 2026. All
of you are cordially invited to participate in this event.

José Luis Gracia

Etelvina Javierre

Maria Cruz Lépez de Silanes
Departamento de Matematica Aplicada
Universidad de Zaragoza

Pau and Zaragoza, December, 2025
The Editors

Etienne Ahusborde

Chérif Amrouche

Charles—Edouard Bréhier

Gilles Carbou

Laboratoire de Mathématiques et de leurs
Applications

Université de Pau et des Pays de I’ Adour
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PRACTICAL AND DIDACTIC ANALYSIS OF
MATH TUTORING
Francgois Abadie

Abstract. Based on a one year long observation of tutoring sessions led by L3 MIASHS
PPPE students for both 1rst year high school students and L1 MIASHS PPPE students,
we will illustrate some of the contributions and difficulties of tutors from a didactic and
professional point of view.

Keywords: mathematics tutoring, teacher education, peer learning.

AMS classification: Mathematics teaching methods and classroom techniques, Learning
diffculties and student errors.

§1. General structure

This practical teaching unit is set up for 3rd year MIASHS Bachelor students in the PPPE
stream (Maths Applied to Human and Social Sciences, preparatory course for elementary
school teachers). This teaching unit represents 2 ECTS. Participants and time schedule are
detailled as followed :

o 1.5h per week, during 26 weeks of 1 academic year

]

10 tutors (third year undergraduate students in L3)

[e]

30 pupils in 10th grade (15 yo) from Lycée Louis Barthou, volunteers "for tutoring"

[e]

15 first year undergraduate students in L1, volunteers "for tutoring"

[}

1 referent teacher, organizing, helping and assessing tutors

Distribution of students :

[e]

2 groups of first year undergraduate students (called L1 students)
o 8 groups with no more than 4 pupils and one tutor per group

It should be noted that the 10th grade level is the level required for the written elementary
school teacher recruitment exam.

§2. Tutors’ objectives and evaluations.

2.1. During the sessions

The following main objectives were given to the tutors and then evaluated by the referent
teacher :

o professional posture, supportive attitude

o putting pupils and students in active learning situations
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o oral and written communication skills

o use of digital tools when necessary

2.2. Written report of each session

Student tutors were asked to fill up a report after each session in order to describe :
o mathematical topics and questions covered

o students and pupils difficulties

o proposed remediation

self-evaluation

[e]

You’ll find below an empty session report and a completed one.

Tuteur Eleves/etudiants (nom, prenom et classe)
TUTOR PUPILS/STUDENTS

Theme(s) abordé(s)
TOPICS

[Exercices/questions traitées (énoncés succincts)

EXERCISES MADE

Difficultés rencontrées par I'éléve ou I'étudiant

DIFFICULTIES/MISTAKES IDENTIFIED

Remeédiations proposées

REMEDIATIONS

Difficultés rencontrées par le tuteur (manque de maitrise mathematique en profon-
deur de tel sujet, incompréhension de la difficulté de I'éléve, manque d'outils et de levier
a disposition, analyse a posteriori, etc.)

DIFFICULTIES FOR THE TUTOR

Remarques éventuelles : REMARKS

Figure 1: Session’s report for student tutors
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Figure 2: One example of session’s report

§3. Difficulties encountered by tutors

3.1. Organizational difficulties

o finding time to fill out reports during every session

o new pupils joingning tutoring sessions during the schoolyear

o finding content or activities when pupils don’t really have any new work to do
o managing heterogeneous groups and different programs

To find exercises and activities to fill sessions without new notions studied in class, tutors
made revision of old exercises, previous tests, and also pre-requisite exercises for the chapters
to come. The access to exercise banks (in school books or online) wasn’t so hard to find.

A simple answer to the heterogenous groups difficulties was to limit groups with no more
than 4 pupills, and to keep the same group as long as possible. This difficulty wasn’t pointed
out by tutors with L1 students, with a common organization based on personal or group
research, then commented solutions at the board.
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Another answer was found by tutors themselves with futoring within tutoring in order to
keep everybody active, peer learning as showed bellow.

Tuteur (manque de maltnse mathématque en profondeur de tel sujet, de la difficultd
rﬂv..mnd’mudomtdnpwm anﬂmaposw-on (j'aurais peut-&tre pu faire ceci ou cela”), etc)

M&Wd hoe, ' eo W&M&%M&aa
’\-\-._,‘nmaxda‘*»{w"t &M‘;;‘i’& W"Z Wmtp
aaa—m%:.u.u?uv&uma ey

Figure 3: Extract of a report : tutoring within tutoring

Figure 5: A tutoring session of 10th grade pupils

3.2. Mathematical difficulties

For pupils tutors:
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o adaption to the methods studied in class (for example with the resolution of quadratic
equations without using discriminant)

o keeping rigorous writing requirements (for both pupils and tutors)

o make students express themselves orally using a rigorous vocabulary
For L1 tutors:

o sufficient understanding on the concepts and methods they faced

o necessity to prepare in advance with the teacher’s corrections

Pupils tutors had to check the pupils lessons and keep closer as possible from the methods
studied in class. For L1 tutors, program and corrections were sent in advance by university
teachers, and in case of major difficulty, they could always ask the referent teacher for help.

3.3. Pedagogical difficulties and mistakes

For pupils tutors:

o identification of pupils’ needs

o identification of main concepts in the lessons and key exercises

o make students express themselves orally using a rigorous vocabulary

While reading pupils lessons, tutors must point out the main results to be known by pupils,
and question them because pupils are not always able to tell their own difficulties.

To ensure understanding of key exercises, repetition of those exercises are important, but
tutors must also create similar exercises implicitly using the concept of didactic variables.

For all the tutors:

o main mistake observed : improvisation a lecture instead of getting pupils and students
involved

o explanation of a difficulty
o pupils and students’ oral expression remains underdeveloped

The main tools used by tutors to explain a difficulty were giving simple examples and
managing different registers (mostly with graphics, including the use of digital tools).

Asking pupils and students to comment on their solutions at the board is essential to
develop oral expression, and was also favored by tutors.

Most of the time, tutors were able to recognize when a student has made a mistake.
However, the study of the causes of this error and its classification (modeling, classic trap,
design error/automatic analogies, language, etc.) are rarely known or analyzed. Similarly,
after a few explanations, the proposed remediation is poorly developed (“we’ve done other
exercises”), and when the notion seems to have been understood, further elaboration is not
always proposed. The length of the sessions may explain this last point, but the tutors don’t
always feel the need to go into greater depth.
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