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@ Welcome!

» Geneviéve Dupré, Coordinator, Mathematics program
» Raymond Nolin, Elementary school mathematics teacher (loan of service)

» Esther Veilleux, Secondary school mathematics teacher (loan of service)




‘ You are a(n). ..

Teacher Teacher Teacher Education
Cycle One Cycle Two Elementary Consultant

Other duties



‘ Objectives of the meeting

* Provide a clear explanation of intradisciplinary links (between competencies
and between branches of mathematics) and interdisciplinary links.

* Explain how the development of the competencies and mathematical
learning can be optimized.

* Provide examples of learning activities that foster the development of the
competencies and make learning more meaningful.




‘ Presentation outline

—

Connections between the competencies
Connections between the branches of mathematics
Mathematics in everyday life

Teaching strategies

S N

Reflection questions




‘ To foster reflection . ..
Students do not learn simply by being told.

They must experience cognitive dissonance,

which is central to learning mathematics.

— Picard, 2018
[free translation]



‘ Video on mathematical competencies
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‘ Connections between the competencies

Problem solving

Developing
competencies

Learning




What are the
learning
objectives? N

‘ Learning objectives

® To learn to solve mathematical problems.

® To use various problem-solving strategies.

° To use different types of representations.

° To use mathematical reasoning.

* To develop fluency and flexibility.

* To discover and reapply various concepts and processes.

* To use mathematical language to explain a procedure and solution(s).

—_———

Beginning of learning process End of learning process



‘ Example of a learning activity

° Objective of the activity:

To illustrate how problem solving helps to develop
the three mathematical competencies.

° Activity format: 5-10-15
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Abdul

‘ Example of a learning activity

Q0

C

Laetitia

How much will Laetitia pay?

Source: Translated and adapted from the problem “Dites-le avec des fleurs” from the magazine Math-Ecole, no. 156, January 1993, 20.
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‘ Example of a learning activity

Q0

C

Laetitia

How much will Laetitia pay?

Source: Translated and adapted from the problem “Dites-le avec des fleurs” from the magazine Math-Ecole, no. 156, January 1993, 20.
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‘ Example of a learning activity

Q0
v

Laetitia

We know that the price of one doughnut is 3 /5 of the price of one muffin and that the
price of one candy is 4% of the price of one muffin. How much will each person pay if
the total amount of the bill is $37.20?

Source: Translated and adapted from the problem “Dites-le avec des fleurs” from the magazine Math-Ecole, no. 156, January 1993, 20.



‘ Example of a learning activity

Obijective of the activity

Represents the
situational problem
by using a
mathematical model

Decodes the elements
that can be processed
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Y Works out a
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Validates the solution

QEP, Secondary Cycle One, 2006, 241.



‘ Example of a learning activity

Objective of the activity
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Constructs proofs

QEP, Secondary Cycle One, 2006, 203.



‘ Example of a learning activity

Obijective of the activity

Interprets or conveys
mathematical messages
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Produces a
mathematical message

QEP, Secondary Cycle One, 2006, 205.



‘ Example of a learning activity

Objective of the activity

Jack
Céline

Abdul
Laetitia

Developing Learning

competencies




Another example of a learning activity

Using an application situation, start by asking only the open-
ended question at the end of a problem.

How much will it cost to paint the exterior of the concrete bulding recently built in
Québec City?

What information do | need?

What information must | find to help me choose the right painting company?



Asking the students questions

Optimizing learning
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‘ Encouraging reflection. ..

“The best we can do for students

is to have them ask the right questions.”

- Cantor, 2002, cited in OME, 2004

. Formore information about avenues for discussion, see the tables in each
section of the document New Approaches, New Solutions in Mathematics.
Fostering Student Success in Disadvantaged Areas



http://www.education.gouv.qc.ca/en/references/tx-solrtyperecherchepublicationtx-solrpublicationnouveaute/results/detail/article/new-approaches-new-solutions-in-mathematics/?a=a&cHash=11128144dce362387c5880ff20d92d82




2 Connections between the branches of mathematics

The decompartmentalization of the branches of mathematics:
Helps students develop a greater understanding of concepts as
well as greater flexibility and fluency
Makes the mathematical learning more meaningful
Helps students develop mathematical thinking as a whole
Optimizes learning by helping students make connections

between mathematical concepts and processes



Intradisciplinary links

Exploration
activities

Collaborative work

Hands-on
Simulation activities
activities

GEOMETRY

Geometric figures
and spatial sense

different contexts

Interdisciplinary
. SOIves activities
a situational problem

Source: QEP, Secondary Cycle One, 207.



Connections between the branches of mathematics

A problem’s context can sometimes help students discover, reapply or

deepen their knowledge of elements associated with various branches
of mathematics.

Each branch of mathematics can provide the context needed to make

mathematical learning more meaningful:
Geometry
Statistics
Probability



Sens des opérations sur des nombres réels

Choisir une forme d’écriture des nombres appropriée au contexte

[ Traduire une situation a I'aide de matériel concret, de schémas ou d’équations et vice versa (exploitation des différents sens des quatre opérations) ]
Etablir la relation d’égalité entre
des expressions numériques

Déterminer des équivalences numériques a l'aide des relations entre les opérations, la
commutativité et I'associativité de I'addition et de la multiplication, la distributivité de la
multiplication sur I'addition et la soustraction
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Rechercherdes expressions équivalentes : décomposition (additive, multiplicative, etc.), fractions équivalentes, simplification et réduction, mise en évidence simple, etc. @ﬁ

[ Anticiper le résultat d'opérations @!]
Interpréter le résultat d’opérations selon le contexte @’]

Aide-mémoire du programme d étude en mathématique du 1° cycle du secondaire. (English version forthcoming)



http://www.education.gouv.qc.ca/references/tx-solrtyperecherchepublicationtx-solrpublicationnouveaute/resultats-de-la-recherche/detail/article/pistes-daction-visant-une-mise-en-oeuvre-realiste-et-harmonisee-des-programmes-detudes-en-mathemati/?a=a&cHash=a2129c8fa6abeacfa25da672b191ca40

Géomeétrie

—

Analyse de situations faisant appel a des mesures

Masses

Choisir 'unité de mesure de masse
appropriée au contexte

)
-/

| Longueurs

Choisir 'unité de mesure de
longueur appropriée au contexte

Temps ]

Choisir 'unité de mesure de temps
appropriée au contexte

Estimer et mesurer le temps a Paide
d’unités conventionnelles

Angles

Comparer des angles : angle aigu, angle
droit, angle obtus

— S/

Estimer et mesurer les dimensions d’un
objet a I'aide d’unités conventionnelles :
millimeétre, centimétre, décimétre,
meétre et kilométre

Estimer et mesurer des masses a Paide
d’unités conventionnelles :
gramme, kilogramme

Estimer et mesurer des angles en degrés

—

Etablir des relations entre les unités de
mesure de temps : seconde, minute,
heure, jour, cycle quotidien, cycle
hebdomadaire, cycle annuel

Rechercher des angles manquants d’un

triangle a partir de propriétés de [

Etablir des relations entre les unités de
mesure de longueur : millimétre,
centimeétre, décimétre,
métre et kilométre

Etablir des relations entre les unités
de mesure de masse
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figures et de relations

| N S
—

Etablir des relations entre les mesures de
longueur du systéme international (SI)

Rechercher, a partir de propriétés des b
figures et desrelations, les mesures :
manquantes : |

- périmétre de figures planes (primaire) :
- mesure d’un segment d’une figure :
plane, circonférence, rayon, diamétre, 1

- mesure de segments ou de périmétres
issus de figures équivalentes
(3 sec.)

Aide-mémoire du programme d étude en mathématique du 1° cycle du secondaire. (English version forthcoming)



http://www.education.gouv.qc.ca/references/tx-solrtyperecherchepublicationtx-solrpublicationnouveaute/resultats-de-la-recherche/detail/article/pistes-daction-visant-une-mise-en-oeuvre-realiste-et-harmonisee-des-programmes-detudes-en-mathemati/?a=a&cHash=a2129c8fa6abeacfa25da672b191ca40

These diagrams are available on the website of the Ministére de I'Education under
Aide-mémoire du programme d’études en mathématique (English forthcoming).

They are included among the documents related to the following training and
information sessions, on the Secondary Mathematics page:

- Courses of action for a realistic and harmonized implementation of the
mathematics programs

- Optimizing the Development of the Mathematical Competencies to Help
Students Make Sense of the Mathematics.



http://www.education.gouv.qc.ca/en/teachers/quebec-education-program/secondary/mathematics-science-and-technology/mathematics/

Fostering flexibility and fluency in students

The “what” and “why” of a
concept

Connections between the
elements of a concept

Connections between the
concepts

Knowledge, retention
and automaticity of facts
and procedures

Discover several ways
to perform a task

Invent a procedureto
solve a non-routine
problem

Use the most efficient
way to performa task

Source: Référentiel d’intervention en mathématique, (MEES, 2019) (English version forthcoming)



An example of a learning activity

Probability and statistics in sports

How to calculate the mean, limits (bias) and maximum or minimum speed; how to
compare the performances of athletes, and so much more!

Ranking teams in a tournament according to the number of matches, points and wins.

Make a list of the records established in a sport.

Calculate the probability that an athlete will win a match in given conditions.

Determine the probability of winning or losing.



‘ Another example of a learning activity

* How much soil must | buy from the garden centre if | want to add 10
centimetres (4 inches) of soil to my raised garden bed? Would | save money by
buying a truck load of soil instead of bags of soil?

$1.99 for 25 litres

76,77

\ $56.00 per cubic meter
Note: Using imperial system measurements could provide a

46. r [ r
form of differentiation for students who are more advanced ($ 00 pe cubic ya d)



Other examples of learning activities

Using Environment Canada’s website, have your students explore
the many different mathematical situations that can be modelled
with statistical data that is updated daily.

Maximize the amount of material, paper, wrapping paper or sheet
of aluminum that will be used to carry out a project.

Discover how probabilities influence various daily decisions.

Reproduce a room or building to scale.
(See example: Minecraft Education en MST. [In French only])



https://campus.recit.qc.ca/mod/page/view.php?id=10735&forceview=1

Asking the students questions

Optimizing learning



An example of a learning activity

L 1 1

Clothesline Math
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This highly effective interactive tool facilitates transfers between the
various branches of mathematics.

It can be used to help students understand and manipulate real numbers,
proportions, fractions, percentages, algebra, the solving of algebraic
equations, and much more.

For more information on Clothesline Math, view the recording of the networking session with Frédéric
Ouellet, mathematics teacher: https://youtu.be/ieuG eSck10. (In French only)



https://youtu.be/ieuG_eSck10




‘ To foster reflection . ..

Students can come to realize that they are capable of making
sense of mathematics. To teach effectively means to engage
students at their level, thus enabling them to come up with or
assimilate new ideas that will help them make sense of
mathematics.

—~ Van de Walle and Lovin, 2007
[Free translation]



3) Mathematics in everyday life

Arts Education

Personal
Development

Languages

Personal and
social cross-
curricular
competencies

Communication-
related cross-
curricular
competencies

Science and
Technology

Social Sciences

Intellectual cross-
curricular
competencies

Methodological
cross-curricular
competencies




An example of a learning activity

Electric cars

How do you plan a trip in an electric car?

Study, understand and predict the car’s range,
its autonomy and the number of charges it needs.

Understand and convert the units of measure.




‘ Another example of a learning act1v1ty

* Nature provides us with an infinite number of possibilities to work on
spatial sense. Why not be inspired by natural contexts to create
problems or projects for students?

Usmg rocks and minerals to study polyhedrons:
Create crystals that have symmetry
- Create pursuit curves
- Reproduce a building to scale: see an example in
Minecraft Education en MST [in French only]



https://campus.recit.qc.ca/mod/page/view.php?id=10735&forceview=1

Mathematics all around us

Make connections with the competencies of other subjects to make
learning more meaningful.

Learn the terminology of the various subjects, become aware of the
connections between the different types of learning and the
different types of representation.

Several of these interdisciplinary links can also be used to explore
various

For more information on cultural references, view the presentation recording (in French only) on the
cultural approach to secondary school mathematics on the website of the Ministére de [Education.

(Reference documents available in English)



http://www.education.gouv.qc.ca/en/teachers/quebec-education-program/secondary/mathematics-science-and-technology/mathematics/

Other examples of learning activities

Think about how an access ramp should be built to address the
specific needs of people with reduced mobility.

Conduct surveys to address current needs or important issues for
students.

Predict the tides and compare them from one region to another.
(Determine the times at which it is not safe to be in a certain
location on the beach.)

Design a timeline, create a number line with large numbers or work
with numbers related to the arts.



Asking the students questions

Optimizing learning



Career Planning and
Entrepreneurship

Health and
Well-Being

‘ Allin one...

of learning
Languages Social Sciences

Citizenship and
Media Literacy
Community Life Y

Personal

~ i Exploration
Arts Collaborative work
Development

activities
Education

Mathematics,
Science and Technology

/ Hands-on
Simulation activities
activities

GEOMETRY

Geometric figures
and spatial sense

Research, R A,
) N Interdisciplinary
discussions,

activities
debates, logbook a situational problem

Source: QEP, Secondary Cycle One, 207.



‘ Teaching strategies that foster the
optimization of learning
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‘ Teaching strategies that foster the
optimization of learning
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‘ Teaching strategies that foster the optimization of
learning

* Provide varied feedback:

Conversations

Observations Productions




‘ Food for thought...

No single approach can guarantee success for all students.
Teachers’ practices must comprise a balanced mixture of
different approaches, teaching strategies and organizational

arrangements.

- UNESCO, 2000, from New Approaches, New Solutions



‘ Reflection questions

Which strategy proposed seems the most promising to you? Why?

Are there other strategies that can be used to optimize mathematical
learning?



Thank you!

Any questions?

You may contact the mathematics programs team at:

FGJ-math@education.gouv.qc.ca



mailto:FGJ-math@education.gouv.qc.ca
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