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Ultimate goal

Teaching the content of the mathematics programs so as 
to help all students develop their competencies



Purpose of the meeting

Suggest courses of action and examples to help schools
think about how to implement the mathematics programs
in a harmonized and realistic way



Presentation outline

Teaching the content of the mathematics programs so as to 
help all students develop their competencies

Harmonized implementation of the  

programs by the various 

stakeholders

Time allotted for teaching the 

content of mathematics 

programs

Developing a common understanding of

❑ the three 
mathematical 
competencies of 
the QEP

❑ the 
mathematical 
concepts and 
processes of the 
QEP 

❑ the connections 
between the 
development of 
competencies and the 
acquisition of concepts 
and processes

 Taking an integrated 
approach to the 
development of 
competencies and 
the acquisition of 
concepts and 
processes

 Teaching 
networks of 
concepts and 
processes

 Evaluating 
students based on 
evidence gathered 
during the 
learning process

Courses of action

Challenges

Ultimate goal

Plan within cycle teams and schedule times for 
coordination among the cycles



A few reminders

◉ The Québec Education Program (QEP) and the
Progression of Learning (POL) are prescribed official
documents.

◉ The essential knowledges in the program have already
been determined.

◉ Students’ learning in mathematics is focused on the
development of their competencies.



Two challenges

Harmonized implementation of the programs by the various
stakeholders

Time allotted for teaching the content of mathematics
programs



Consistency and equity
Actions to ensure harmonized implementation of the programs by the 

various stakeholders



Action focused on three components

❑ the three mathematical 
competencies of the 
QEP

❑ the mathematical 
concepts and processes 
of the QEP 

❑ the connections 
between the 
development of 
competencies and the 
acquisition of concepts 
and processes

Developing a common understanding of

in order to ensure consistent implementation of the programs by 
the various stakeholders

Source: QEP, Secondary Cycle One, pp. 191



Action focused on three components

❑ the three mathematical 
competencies of the 
QEP

❑ the mathematical 
concepts and processes 
of the QEP 

❑ the connections 
between the 
development of 
competencies and the 
acquisition of concepts 
and processes

Developing a common understanding of

in order to ensure consistent implementation of the programs 
by the various stakeholders

What do we 
want students to 

learn?

What are our expectations in 
this regard?



Developing a common understanding of the 
three mathematical competencies of the QEP

◉ Definitions and key features

◉ Cognitive, metacognitive and other strategies

◉ End-of-cycle outcomes and evaluation criteria

◉ Roles of the student and the teacher

➢ Exploring how students progress in the development of 
competencies

➢ Exploring different types of tasks



Key features of Competency 1

Source: QEP, Elementary, p. 143

Source: QEP, Secondary Cycle One, p. 199

Source: QEP, Secondary Cycle Two, p. 20



Key features of Competency 2

Source: QEP, Elementary, p. 146

Source: QEP, Secondary Cycle One, p. 203

Source: QEP, Secondary Cycle Two, p. 29



Key features of Competency 3

Source: QEP, Elementary, p. 149

Source: QEP, Secondary Cycle One, p. 205

Source: QEP, Secondary Cycle Two, p. 39



Source: QEP, Secondary 
Cycle Two, p. 117



Example of a problem that can be used with different aims in 
mind: the Desjardins and Hétu puzzle (1974)

C C



Example using the Desjardins and Hétu problem (1974)

Learning aims:

○ Key features of Competency 1: to decode the elements of the
situational problem and to validate the solution

○ Concepts and processes: matches a fraction to part of a whole
(congruent or equivalent parts) or part of a group of objects,
and vice versa (POL, Elementary, p. 7, B3)



Example using the Desjardins and Hétu problem (1974)

Learning aims:

○ Key features of Competency 2: to justify actions or statements
by referring to mathematical concepts and processes

○ Key features of Competency 3: to interpret or produce
mathematical messages



Example using the Desjardins and Hétu problem (1974)

Learning aims:

○ Consolidating the understanding of concepts and processes
and developing fluency in using them: matches a fraction to
part of a whole (congruent or equivalent parts) or part of a
group of objects, and vice versa (POL, Elementary, p. 7, B3)

○ Key features of Competency 2: to mobilize mathematical
concepts and processes appropriate to the given situation



Action focused on three components

❑ the three mathematical 
competencies of the 
QEP

❑ the mathematical 
concepts and processes 
of the QEP 

❑ the connections 
between the 
development of 
competencies and the 
acquisition of concepts 
and processes

Developing a common understanding of

in order to ensure consistent implementation of the programs 
by the various stakeholders

What do we 
want students to 

learn?
What are our expectations 

in this regard?



Developing a common understanding of the 
mathematical concepts and processes of  
the QEP 

◉ Observing the progression of learning throughout the cycles

◉ Identifying observable indicators showing that a student
understands mathematical concepts and related processes
(essential knowledge / program content)

Source: QEP, Secondary 
Cycle One, p. 197



Observing the progression of learning throughout the cycles

Example of how to visually 
organize mathematical 

concepts and processes that 
are related to understanding 

and writing numbers and that 
are covered in the arithmetic 
component of the Elementary 

mathematics program

Source : Document de travail - Aide-mémoire du programme d’études en mathématique du primaire (MEQ, 2020)Source : Document de travail - Aide-mémoire du programme d’études en mathématique du primaire (MEQ, 2020)



Observing the progression of learning throughout the cycles



Observing the progression of learning throughout the cycles

Example of how to visually 
organize the mathematical 

concepts and processes that 
are covered in the geometry 

component of the Elementary 
mathematics program

Source : Document de travail - Aide-mémoire du programme d’études en mathématique du primaire (MEQ, 2020)



Observing the progression of learning throughout the cycles
Example of how to visually 
organize the mathematical 

concepts and processes that 
are related to spatial sense and 

analyzing situations using 
geometrical figures and that are 

covered in the geometry 
component of the Secondary 

Cycle One mathematics 
program. This illustration also 
includes related concepts and 
processes that are covered in 

elementary school and 
reapplied in Secondary Cycle 

One, as well as related 
concepts covered in   

Secondary III.
Source: Document de travail - Aide-mémoire du programme d’études en mathématique du 1er cycle du secondaire (MEQ, 2020)



Identifying observable indicators showing that a student understands
mathematical concepts and processes

Source : Référentiel d’intervention en mathématique (MEES, 2019)
(In French only)

Source: Harmonization of Learning Cycles: Companion Document - Mathematics - Elementary 
(MEES, 2011)

 

Making  
sense of 

mathematics 



Identifying observable indicators showing that a student understands 
mathematical concepts and processes 

Two examples for the elementary level

Concepts and processes
Indicators showing understanding of 

concepts

Indicators showing understanding of 

processes related to concepts

Understanding and writing 

numbers

2. Counts collections (using objects 

or drawings) 

c. Counts a collection by 

grouping or regrouping

(POL, Elementary, p. 5)

The student explains or their work shows:

• why grouping or regrouping to count a quantity is 

useful

• the connection between groupings of powers of 10 

and the positions in our number system (tens, 

hundreds, thousands, etc.)

• When counting, the student’s groupings and 

regroupings always involve the same quantity

• The student skip counts a collection

• The student makes groups of powers of 10 to 

count a quantity

• The students expresses the quantity using 

symbols

Understanding and writing 

numbers

13. Locates fractions on a number 

line 

(POL, Elementary, p. 7)

The student explains or their work shows:

• that a fraction can represent a number and that it 

always falls between two other numbers

• that when the numerator and denominator are 

equal, it represents the whole

• that a fraction does not always fall between 0 and 1

• The student evaluates the magnitude of the 

fraction by comparing it to 0, ½ or 1

• The student locates fractions on a number line 

using a procedure (e.g. divides the number line 

according to the fraction’s denominator)



Identifying observable indicators showing that a student understands 
mathematical concepts and processes 

Two examples for the secondary level

Concepts and processes
Indicators showing understanding of 

concepts

Indicators showing understanding of 

processes related to concepts

Analyzing situations using equations

9. Uses different methods to solve first-degree 

equations with one unknown of the form ax + b 

= cx + d : trial and error, drawings, arithmetic 

methods (inverse or equivalent operations), 

algebraic methods (balancing equations or 

hidden terms)

(POL, Secondary, p. 16)

• The student understands equality relations and 

their implications (e.g.: ”To maintain equivalence, 

when I perform an operation on one side of the 

equal sign, I must perform the same operation on 

the other side.”).

• In an equation, the student can distinguish 

between an unknown and a constant.

• The student solves a first-degree equation, using 

one of the possible methods.

• The student determines which method of solving 

equations they consider the most appropriate, 

depending on the situation.

• The student performs operations on algebraic 

expressions on both sides of the equal sign. 

Congruent, similar or equivalent figures

6. Demonstrates the congruence or similarity 

between triangles or finds unknown 

measurements using minimum conditions

(POL, Secondary, p. 29)

• The student recognizes the properties and 

invariants of congruent or similar figures. 

• The student recognizes that if two triangles are 

congruent, then they are similar (but the reverse is 

not true)

• The student establishes the different minimum 

conditions for congruence or similarity between 

triangles (e.g.: “If the corresponding sides of two 

triangles are congruent, then the triangles are 

congruent (since the angles are the same).”)

• The student determines whether two triangles are 

congruent or similar, by referring to the minimum 

conditions for congruence or similarity between 

triangles. 

• The student demonstrates the congruence or 

similarity between triangles using justifications 

based on the minimum conditions for congruence 

or similarity between triangles.

• The student determines missing measurements in 

congruent or similar triangles. 



Action focused on three components

❑ the three mathematical 
competencies of the 
QEP

❑ the mathematical 
concepts and processes 
of the QEP 

❑ the connections 
between the 
development of 
competencies and the 
acquisition of concepts 
and processes

Developing a common understanding of

in order to ensure consistent implementation of the programs 
by the various stakeholders

What do we 
want students to 

learn?

What are our expectations 
in this regard?



Developing a common understanding of the connections 
between the development of competencies and the 
acquisition of concepts and processes

Regardless of the type of tasks 
assigned to the students, 
teachers can have two learning 
aims in mind. 

For example, they can target:
○ the development of 

competencies (giving 
meaning to concepts)

○ the acquisition of concepts 
and processes (which are 
used to develop 
competencies)

Source : Les compétences et les champs mathématiques  -
Primaire (MELS, 2009)



Examples showing the connection between the 
development of competencies and the acquisition of 
concepts and processes

◉ Mr. Tremblay’s students had a mean grade of 72% on the latest math exam. 
However, Mr. Tremblay realized that he forgot to include Frédéric’s grade 
(68%) and Maude’s grade (76%) in his calculation of the mean grade of the 
class. What will the mean grade of the class be once he includes Frédéric’s and 
Maude’s grades? (Référentiel d’intervention en mathématique, p. 22, Free Translation)

◉ Consider the following distribution: 60, 64, 58, 80, 74, 76, 60, 72, x.
If the mean of this distribution is 70, what is the value of x? 



Time management
Actions to ensure that programs can be implemented in a realistic 

time frame



Three actions to optimize teaching time

❑ Taking an integrated 
approach to the 
development of 
competencies and 
the acquisition of 
concepts and 
processes

❑ Teaching networks 
of concepts and 
processes

Plan within cycle teams and schedule times for coordination among the cycles

❑ Evaluating students 
based on evidence 
gathered during the 
learning process



Taking an integrated approach to the development of competencies 
and the acquisition of concepts and processes

Acquisition of 
concepts and
processes

Development
of

competencies 
Reasoning

Teaching through 
problem solving



Teaching and learning through problem solving

Consult: « Enseignement-apprentissage de la 
mathématique PAR la résolution de problèmes », 
Référentiel d’intervention en mathématique,       
p. 16-21 (In French only)

As a pedagogical tool, problem solving should be
emphasized because it enables students to
acquire a variety of invaluable concepts and
skills. . . . By regularly using the approach
involved in solving situational problems, students
are able to:

• explore, devise, construct, broaden, expand, apply and 
integrate mathematical concepts and processes 

• . . . .
• learn effective strategies

Source: QEP, Secondary Cycle One, p. 195



Some things to consider when teaching and learning through 
problem solving

Learning aim(s)

Pedagogical 
class 

management

Selection of 
problem(s)



Example of a plan focused on learning through problem-solving 
(Secondary Cycle One)

◉ Learning aims
○ Concepts and processes: The fraction is related to a whole
○ Competency: Uses mathematical reasoning

◉ Selection of problems
○ Desjardins and Hétu puzzle (1974)
○ Halloween candy problem
○ “Fraction Talks” image
○ Problems that can be solved using fractional mosaics

◉ Pedagogical class management
○ Four 12-minute workshops
○ Teams of four students
○ Explaining behavioural expectations
○ At the end of the period, explaining the learning achieved



Halloween candy

Who’s right?

Clément says he ate half his bag of Halloween candy in one
evening. Jane tells him that it’s impossible to eat half a bag of
Halloween candy in one evening. Who’s right? Justify your
answer with examples.



“Fraction Talks” image

What fraction of the square does the yellow part represent?

Image source: fractiontalks.com

http://fractiontalks.com/


Problems that can be solved using fractional mosaics

◉ If the yellow block represent one unit, which block represents 
a third? 

◉ If the yellow block represents a half, which block represents a 
quarter? 

◉ If the blue block represents one unit, what do a green block
and a red block represent when put together?



Teaching networks of concepts and processes

Source: QEP, Secondary Cycle One, p. 207

Source: Ideas for targeting essential learning between now and the end of the 2019-2020 school year 
(MEES,2020)



Teaching networks of concepts and processes

Source: Harmonization of Learning Cycles: Companion Document -
Mathematics - Elementary (MEES, 2011)

Source : Companion Document - Progression of learning- Mathematics 
- Elementary (MELS, 2009)

Example of a network of concepts involving angles in Elementary Cycle Two Example of a network of concepts involving triangles in Elementary Cycle Three



Teaching networks of concepts and processes

Source: QEP, Elementary, p. 150

Source: POL, Elementary, p. 5-6



Teaching networks of concepts and processes

Source: QEP, Secondary Cycle One, p. 210



Example of a teaching method involving a network of concepts and 
processes: multiplying decimals (2.4 x 3.2)

Source : Cabot-Thibault et Dumas (2020), p. 88-89

Teaching networks of concepts and processes

0.4

2

3 0.2



Evaluating students based on evidence gathered during 
the learning process

◉ Frequent use of evaluation to support learning

◉ Triangulate evidence gathered

◉ Gathering evidence that demonstrates the student’s progress in 
developing the competencies and understanding the concepts and 
processes



Plan within cycle teams and schedule times for 
coordination among the cycles

◉ Plan within cycle teams:

➢ Stick to the contents of the QEP and POL

➢ Define the learning that should be completed for each year of the cycle 
(level of development of competencies, concepts and processes)

◉ Where concepts are covered in more than one cycle, define expectations for 
each cycle



Harmonized understanding of the programs and optimization of 
teaching time: two factors that influence each other

Teaching the content of the mathematics programs so as to help all 
students develop their competencies

Harmonized implementation of the  
programs by the various stakeholders

Time allotted for teaching the content 
of mathematics programs

Developing a common understanding of

❑ the three 
mathematical 
competencies of 
the QEP

❑ the mathematical 
concepts and 
processes of the 
QEP 

❑ the connections between 
the development of 
competencies and the 
acquisition of concepts 
and processes

 Taking an integrated 
approach to the 
development of 
competencies and the 
acquisition of concepts 
and processes

 Teaching 
networks of 
concepts and 
processes

 Evaluating students 
based on evidence 
gathered during the 
learning processCourses of action

Challenges

Ultimate goal

Plan within cycle teams and schedule times for 
coordination among the cycles



Teachers can make different choices



Any questions?

Contact us at: FGJ-math@education.gouv.qc.ca

Thank you!

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


Food for thought

◉ What question(s) has this presentation raised for you?

◉ To what extent, if any, will this presentation guide you with 
regard to the support you provide your teaching staff?


