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In the classroom
… we can help students understand the connectedness of 
mathematical concepts in a variety of ways. Teachers should recognize 
that students construct mathematical understanding by connecting 
new ideas to existing understandings. Essentially, students understand 
concepts better when they are able to see how their new learning 
connects to what they already know.

How can we encourage students to 
make these important connections?

Contextualization and making connections
... to the experiences of learners are powerful 
processes in developing mathematical 
understanding. When mathematical ideas are 
connected to each other or to real-world 
phenomena, students begin to view mathematics 
as useful, relevant and integrated.

Learning mathematics within contexts and making 
connections relevant to learners can validate past 
experiences and increase student willingness to 
participate and be actively engaged.

Connections in the classroom should be made among:
• Mathematics topics – how does this concept relate to mathematics
 we have already experienced?

• Different subjects – how is this mathematical concept used or
 interpreted in other subject areas, such as science or language arts?

• Real-world applications – where do we see mathematical concepts
 in the real world?

Connections [CN]

In the classroom
… we can encourage students to develop strategies for mental mathematics 
and estimation in a variety of ways. Teachers should recognize that many 
students can compute mentally before they learn the relevant formal written 
algorithms at school. Teachers should learn about the strategies that students 
use and encourage the development of others. In the classroom, teachers can 
ensure that students are exposed to purposeful experiences with concrete 
objects and number patterns that support meaningful connections to the 
mathematics we ask students to learn. Teachers should model mental 
mathematics strategies for their students when performing calculations. 
Students need to know how to choose the most efficient strategy for them 
and how to apply that strategy to solve problems.

So what can we do to help?

Mental mathematics
... is a combination of cognitive strategies that 
enhances flexible thinking and number sense. 
It involves using strategies to perform mental 
calculations. Mental mathematics enables 
students to determine answers without paper 
and pencil. It improves computational fluency 
by developing efficiency, accuracy and flexibility 
in reasoning and calculating.

Estimation is used for determining approximate 
values or quantities, usually by referring to 
benchmarks or referents, or for determining 
the reasonableness of calculated values. 
Estimation is also used to make mathematical 
judgments and to develop useful, efficient 
strategies for dealing with situations in daily life. 
When estimating, students need to learn which 
strategy to use and how to use it.

Mental Mathematics and 
Estimation [ME]

It is critical that our students 

develop mental mathematics 

and estimation skills.

Communication [C]

Students need opportunities
... to read about, represent, view, write about, 
listen to and discuss mathematical ideas. 
These opportunities allow students to create 
links among their own language and ideas, 
the language and ideas of others, and the 
formal language and symbols of mathematics.

Students’ development of mathematical 
communication changes in precision and 
sophistication throughout their formal 
educational experience, yet the underlying 
characteristics and importance remain 
applicable across the grades. Students must 
be able to communicate mathematical ideas 
in a variety of ways and contexts.

What can we do to support this?

In the classroom
… we can encourage students to lead the classroom discussion. Instead 
of assuming the role of the expert, the teacher should assume the role of 
a facilitator – posing questions to support classroom discussion and 
encouraging students to think about mathematical ideas in new ways. 
Teachers can facilitate communication by encouraging students to talk 
about and listen actively to one another’s mathematical thinking, justify 
their thinking to others and reflect on what they are learning. Teachers can 
support students and assure them that their voices, ideas and 
experiences are valued and contribute to the whole class learning.

Why? How?

Problem Solving [PS]

Learning through problem solving 
... should be the focus of mathematics at all grade 
levels. When students encounter new situations and 
respond to questions of the type, “How would you…?” 
or “How could you…?” the problem-solving approach 
is being modelled. Students develop their own 
problem-solving strategies by being open to listening, 
discussing and trying different strategies.

In order for an activity to be problem-solving based, 
it must ask students to determine a way to get from 
what is known to what is sought. If students have 
already been given ways to solve a problem it is not 
a problem, but practice. A true problem requires 
students to use prior learnings in new ways and 
contexts. Problem solving requires and builds depth 
of conceptual understanding and student engagement.

In the classroom
… we can help students to develop problem-solving strategies by teaching in a 
problem-based manner. Active, reflective thought is at the heart of good problem solving 
and teachers can encourage this in their students through the way they engage students 
with the mathematical content. Students should be provided with opportunities to work on 
novel problems with other students.

Some teachers believe that their task is to search through journals and resource books 
looking for ‘good’ problems to assign to students. While there are many good tasks in 
these resources, it is important to understand that good questions are everywhere. For 
example, look around your environment and use the interesting mathematics you see 
as the basis for a problem. Teaching through problem solving is not the same as teaching 
how to solve a problem. Teaching through problem solving is about having students 
discover mathematics using knowledge already acquired. It is about linking concepts 
and answering the question, “Why?”

The challenge for teachers, at all levels, is to develop the mathematical process of 
problem solving alongside the knowledge and to seek opportunities to present even 
routine mathematics tasks in problem solving contexts.

How can we encourage students 
to become problem solvers?

Reasoning [R]

Mathematical reasoning
... helps students think logically and make sense of 
mathematics. Students need to develop confidence 
in their abilities to reason and justify their 
mathematical thinking. High-order questions 
challenge students to think and develop a sense of 
wonder about mathematics.

Mathematical experiences in and out of the 
classroom provide opportunities for inductive and 
deductive reasoning. Inductive reasoning occurs 
when students explore and record results, analyze 
observations, make generalizations from patterns 
and test these generalizations. Deductive reasoning 
occurs when students reach new conclusions based 
upon what is already known or assumed to be true.

In the classroom
… we can support students using mathematical reasoning by encouraging 
students to actively engage in the learning process by discussing 
mathematics, proposing strategies for solving problems, providing 
explanations for why strategies work, and making conjectures.

In order to do this, students need to be in a supportive classroom 
environment that encourages and supports risk taking.

How can we support students 
using mathematical reasoning?

Technology [T]

In the classroom
… we can encourage the appropriate use of calculators and computers to:

• explore and demonstrate mathematical relationships and patterns

• organize and display data
• generate and test inductive conjectures

• extrapolate and interpolate

• assist with calculation procedures as part of solving problems

• increase the focus on conceptual understanding by decreasing 
 the time spent on repetitive procedures
• reinforce the learning of basic facts
• develop personal procedures for mathematical operations

• model situations

• develop number and spatial sense.

How can we encourage our students to use technology in and out 
of the classroom to support their mathematical understanding?

Technology
... contributes to the learning of a wide 
range of mathematical outcomes and 
enables students to explore and create 
patterns, examine relationships, test 
conjectures and solve problems.

Visualization [V]

Visualization
... “involves thinking in pictures and 
images, and the ability to perceive, 
transform and recreate different 
aspects of the visual-spatial world”. 1 
The use of visualization in the study of 
mathematics provides students with 
opportunities to understand 
mathematical concepts and make 
connections among them.

Visual images and visual reasoning are important components of number, spatial 
and measurement sense.

• Number visualization occurs when students create mental representations 
 of numbers.

• Spatial visualization and reasoning enable students to describe the 
 relationships among and between 3-D objects and 2-D shapes.

• “Measurement visualization includes the ability to determine when to measure, 
 when to estimate and which estimation strategies to use”. 2

Visualization is fostered through the use of concrete materials, technology and a 
variety of representations.

How can we visualize mathematics?
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Outside the classroom
… we can help students make mathematical connections to many things. 
Activities we do in the home and on the job inevitably involve mathematics. 
When we buy a car, shop, follow recipes, or decorate our homes we are 
using mathematical principles. When we make decisions about retirement 
and investments we use mathematics to inform those decisions. 
Mathematics is literally EVERYWHERE! We can identify the use of 
mathematics in our everyday lives to students outside the classroom and 
make connections in an interesting and contextual manner that isn’t always 
possible in the formal classroom. In this way, students are often able to learn 
mathematical principles and processes in interesting ways and see its 
relevance and importance in our world.

All of us, in and out of the classroom, can help students 

connect mathematics to their experiences and their 

world in ways that bring mathematics to life.

Connections [CN]Mental Mathematics and 
Estimation [ME]

Outside the classroom
… we can help students develop mental computation and estimation skills by 
encouraging students to talk about their strategies and offering opportunities 
to practice these strategies. For example, encourage them to estimate the 
cost of a purchase before they reach the cash register. Are there taxes to be 
calculated? Is there a discount to be applied? We can encourage students to 
use mental mathematics and estimation by asking questions such as,

• How did you calculate that?

• Is your answer reasonable? Is it even possible?

• Could you use another strategy to solve this problem?

We can help students learn to apply efficient mental 

mathematics and estimation strategies that benefit 

them beyond the walls of the classroom.

20% off of $78...

...wonder how much I will pay? Hmmm….

10% of $78.00 is about $8.00 

So, 20% means about $16.00

So, 20% off means I should pay about 

$62.00 … COOL!

$78.00

SALE
20% OFF

Communication [C]

Communicating in mathematics develops in a culture where students, teachers and parents listen in a nonjudgmental, inquisitive and attentive way.

Outside the classroom
… we can be ready to talk about mathematics and to listen carefully to what 
other children are saying and we can facilitate and encourage mathematical 
communication in a variety of ways. We should be asking students to explain 
their thinking or to “think out loud” when they work on a mathematical problem.

Students should also be encouraged to have conversations related to 
mathematics by asking guiding questions such as:

• How do you know?

• Why does it work that way?

• Is that the only way you could figure that out?

How do you know?
Here‛s my strategy...

Problem Solving [PS]

Outside the classroom
… we can help students become good problem solvers by encouraging them to 
engage in the world around them. The real-world offers up the best authentic 
mathematical problems because good problems represent situations where 
students have no prescribed or memorized methods or rules for accomplishing 
the task. In young students it could be as simple as offering up play-based 
experiences and then posing problems based on the situations they experience. 
“How many different teams of 3 players can we have if there are 15 of us playing 
this game?” With older students we can help them analyze situations carefully 
in mathematical terms and also pose problems based on situations they 
experience. “What is the best cell phone plan available given your financial 
situation?” In these cases, we are highlighting connections for students to 
applications in the real-world.

Simply put, mathematics is about solving 

problems and ever since there were humans in 

existence, there have been problems to solve.

Outside the classroom
… students should be asked to apply their reasoning skills whenever they 
are faced with making difficult decisions in all circumstances. This is true 
when students encounter decisions in their lives related to mathematics 
that require them to reason and think. Supporting students with their 
reasoning usually involves asking questions. Good questions support 
students reasoning from the evidence they find in their situations to what 
they already know to be true, and to recognize the characteristics of a good 
decision model. For example, when students are making financial decisions 
questions should be asked encouraging them to compare, contrast and 
justify with numbers and mathematical reasoning why a purchase is or is 
not a good decision.

When students are asked to use mathematical 

reasoning in or out of the classroom, they 

need to feel supported and encouraged.

Reasoning [R]

Path Two

Path One

Technology [T]

Technology can reduce the time and effort devoted to tedious computations 
and increase students’ time and ability to focus on more important aspects of 
mathematics. Technology can also provide multiple representations of the 
mathematics and help in the discovery and understanding of concepts. 
Technology can enable teachers to support both how and what students learn.

Outside the classroom
… we should encourage students to use technology to investigate the world 
around them mathematically. Technology allows access to information that is 
accurate and readily available. For example, creating and maintaining budgets 
is an important part of making financial decisions. Spreadsheets can be used 
to help develop budgets and to compare actual spending against the budgeted 
amounts. Technology, such as spreadsheets, allows us to aggregate and 
disaggregate data in order to test hypotheses. By performing lengthy and 
repetitious calculations, technology allows us to focus on understanding more 
complex mathematical concepts.

Technology is a tool that supports the learning 

and practical uses of mathematics both in and 

out of the classroom.

Outside the classroom
… we should support students use of visualization as a means of understanding, 
interpreting and communicating mathematically. Not all thinking is done in words. 
When many of us are asked to give directions to a person, we are able to see a 
map or a visual in our minds that helps us to give these directions. We should be 
encouraging students to use visualization skills whenever possible. Ask students 
to write things down, draw maps, sketch shapes and draw graphs, all in an effort 
to develop their visualization skills and fine tune one of their key tools for problem 
solving in the real world.

Visualization is essential to problem solving and it enables students to use 
concrete means to grapple with abstract concepts. 

In the classroom
… we can encourage students’ development of visualization by providing them 
with access to manipulatives such as algebra tiles, blocks, shapes, spinners or 
even paper that can be cut or folded. Students should be expected to use 
various models such as, diagrams, graphs, tables, numbers, words and symbols 
to demonstrate their mathematical understanding when it is appropriate. These 
supports help students to make connections among concrete, pictorial and 
symbolic representations of mathematical ideas. Visualization is a key tool used 
by all students in all aspects of problem solving.

Visualization [V]

In and out of the classroom, students should 

be encouraged to manipulate images, to 

investigate, discover and understand!
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