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CJM and TFJM
French teachers can use the hours of personalized support to use more active teaching techniques such as
solving open problems in smaller groups. Some extracurricular activities can be done during these hours
such as the CJM and the TFJM.
The CJM is a team competition consisting of an exchange of videos at national scale about some open
problems. A list of problems is given to the teams of students (between 3 and 5 students per team), they
choose one problem and try to make an interesting video showing their progress on the problem. Another
team who worked on the same problem will send around 5 questions on the subject to the first team to ask
for some additional explanations or to show mistakes in the first video. The first team will answer these five
questions and then the second one will make a video to sum up the whole discussion and give their opinion
on the work of the other team. Prices are given by an independent jury, both the mathematical content
and the video itself are judged. This type of competition introduces the students to problem-solving, and
enables the teacher to add some additional knowledge if needed, leading to a different type of learning.

The TFJM (National version of ITYM) is quite similar, but the teams are bigger (from 4 to 6 students),
there are around 9 problems, and the students need to work on at least 5 problems. After a draw to
decide which team will present which problem, there is a live debate on each problem with one reporter
to present the results found by the team on the problem, an opponent whose role is to spot mistakes and
ask for clarification, and one reviewer whose goal is to sum up the discussion and ask questions to both the
opponent and the reporter for clarification.

Here is an example of a problem of the CJM this year :

Etienne wants to decorate his balcony for Christmas. He has n tinsels, and on his
balcony n low attachment points A1 . . . An and n high attachment points B1 . . . Bn.
In the plane Ai is represented by (i, 0) and Bi by (i, 1). A configuration is a situation
where every tinsel is a line segment linking a low attachment point to a high one and
such that every attachment point is the extremity of exactly one tinsel. In the whole
problem n is fixed.

1 How much configuration tinsels exist ?

2 What are all the possible ordinates of the point of intersection of two tinsels ?

3 Describe and count the configuration for which every point of intersection of
two tinsels has ordinate 1/2. Describe and count the configuration for which
every point of intersection of two tinsels has ordinate 1/3 or 2/3.

4 Describe and count the configuration for which every point of intersection of
two tinsels has ordinate superior or equal to 1/2.

5 Give a bound on the maximal number of point of intersections in a configura-
tion. Give a bound on the maximal number of distinct ordinates of point of
intersections in a configuration.

Personalized support
Usually about 2 hours per week are dedicated to
what is called "personalized support": students are
in smaller group and can choose between several ac-
tivities, usually including mathematics. The teach-
ers can provide either some individualized help for
the students that are in need or they can also use
this time to do some more diverse activities involv-
ing the students such as solving open problems in
groups or more unusual activities involving mathe-
matics.

Experimentation
Some teachers do use experimentation or concrete
cases as a way to introduce mathematical concepts
and to link them to reality. Negative numbers can
be introduced as the concept of "debt" as opposed
to positive numbers that are "benefits".
The field of probabilities and statistics is often in-
troduced with experimentation as it finds its origin
in the modelling of random phenomenons. Its ba-
sic concepts can be introduced with simple objects
such as dice, coins.
For example, some teachers give packets of Dragibus
to small groups of students and ask them to find the
distribution of the colours of the Dragibus.

Geometry is also a great subject for experimenta-
tion : for instance by calculating the quotient of the
perimeter of a circle by its radius for many value of
the radius, students can deduce that the quotient
does not depend of the radius. Also real life draw-
ings are often used to illustrate geometric proper-
ties.

Technologies and mathematics
The use of algorithms is often used to experi-
ence mathematical phenomena (convergence of a se-
quence for instance).
Calculators are also often used to infer properties
in analysis: behaviour of a sequence, of a function,
monotonicity, limit, variation, sign.
Geogebra is often used for geometrical problems: it
is a great software to infer geometric properties from
drawings. It is a commonly used tool to introduce
the notion of derivative by introducing the tangent
to the curve.

Opinions and trends
While according to a study from 2015, 83% of the
teachers think that the process of thought is more
important that the lesson itself, only 25% regularly
do projects lasting around one week or more, and
barely more than one third of the teachers are doing
regular problem solving in small groups. The main
reason given by the teachers for this behaviour is the
lack of time. Recently with the Villani-Torossian re-

port, the creation of some mathematical labs dedi-
cated to the formation of teachers was encouraged,
but some labs experiment a lack of funding to suc-
ceed in their mission. These labs would be managed
by the schools, and they are supposed to be a place
of exchange, of formation, of sharing for the teach-
ers, but also places of didactic experimentation.

Also since the Senior High School mathematical syl-
labus is now changing (both the students concerned
and the mathematical content) it is hard to predict
the amount of time that teachers will be dedicating
to active learning in the near future. Moreover, the
newest programs do not include many advice about
the use of learning techniques.


