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BACKGROUND

The Western Canadian Protocol for Collaboration in Basic
Education Kindergarten to Grade 12 was signed December
1993 by the Ministers of Education from Alberta, British
Columbia, Manitoba, Northwest Territories, Saskatchewan,
and Yukon Territory. In February 2000, following the
addition of Nunavut, the protocol was renamed the
Western and Northern Canadian Protocol (WNCP) for
Basic Education.

In 2005, the Ministers of Education from all the WNCP
jurisdictions unanimously concurred with the rationale
of the original partnership because of the importance
placed on

B common educational goals

the ability to collaborate to achieve common goals
high standards in education

planning an array of educational opportunities

removing obstacles to accessibility for individual
learners

B optimum use of limited educational resources

The Common Curriculum Framework for K-9 Mathematics
was developed by the seven ministries of education in
collaboration with teachers, administrators, parents,
business representatives, post-secondary educators, and
others.

The framework identifies beliefs about mathematics,
general and specific student outcomes, and achievement
indicators agreed upon by the seven jurisdictions. Each
of the provinces and territories will determine when and
how the framework will be implemented within its own
jurisdiction.

Background H






INTRODUCTION

Students learn by attaching meaning to what they do,
and need to construct their own meaning of mathematics.
This meaning is best developed when learners encounter
mathematical experiences that proceed from the simple
to the complex and from the concrete to the abstract.

The use of manipulatives and a variety of pedagogical
approaches can address the diversity of learning styles
and developmental stages of students, and enhance the
formation of sound, transferable mathematical concepts. At
all levels, students benefit from working with a variety of
materials, tools, and contexts when constructing meaning
about new mathematical ideas. Meaningful student
discussions can provide essential links among concrete,
pictorial, and symbolic representations of mathematics.

Purpose of the Document

This document provides a common base for the

curriculum expectations mandated by Manitoba

Education, which will result in

| consistent student outcomes in
mathematics across Manitoba and
enable easier transfer for students
moving from one region to another.
Its intent is to clearly communicate
high expectations for students in
mathematics education to all

education partners across Manitoba, and to facilitate the

development of common learning resources.

The framework
communicates high
expectations for

| students.

Students need frequent
opportunities to
develop and reinforce
their conceptual
understanding,
procedural thinking,

Conceptual understanding:
comprehending mathematical
concepts, relations, and operations
to build new knowledge. (Kilpatrick,
Swafford, and Findell 5)

Procedural thinking: carrying out
procedures flexibly, accurately,

Beliefs about Students and
Mathematics Learning

Students are curious, active

Mathematical
understanding

is fostered when
students build on their
own experiences and
prior knowledge.

learners with individual interests,
abilities, and needs. They come to
classrooms with varying
knowledge, life experiences, and
backgrounds. A key component in
successfully developing numeracy
is making connections to these
backgrounds and experiences.

and problem-solving
abilities. By addressing
these three interrelated
components, students
will strengthen their
ability to apply
mathematical learning
to their daily lives.

efficiently, and appropriately.

Problem solving: engaging in
understanding and resolving

problem situations where a method

or solution is not immediately
obvious.

| (OECD 12)

The learning environment should value and respect
all students” experiences and ways of thinking, so that

Introduction H



learners are comfortable taking intellectual risks, asking
questions, and posing conjectures. Students need to
explore problem-solving situations in order to develop
personal strategies and become mathematically literate.
Learners must realize that it is acceptable to solve
problems in different ways and that solutions may vary.

First Nations, Métis, and Inuit Perspectives

First Nations, Métis, and Inuit students in Manitoba come
from diverse geographic areas with varied cultural and
linguistic backgrounds. Students attend schools in a
variety of settings including urban,

It is also vital that teachers understand and respond to
non-verbal cues so that student learning and mathematical
understanding are optimized.

A variety of teaching and assessment strategies is
required to build upon the diverse knowledge, cultures,
communication styles, skills, attitudes, experiences, and
learning styles of students.

The strategies used must go beyond the incidental
inclusion of topics and objects unique to a culture or
region, and strive to achieve higher levels of multicultural
education (Banks and Banks).

| rural, and isolated communities.
Teachers need to understand the
diversity of cultures and
experiences of students.

Affective Domain

Teachers need to

understand the

diversity of cultures

and experiences of
| students.

A positive attitude is an important aspect of the affective
domain that has a profound effect on learning,.

First Nations, Métis. and Inuit Environments that create a sense of belonging, encourage

students often have a whole-world
view of the environment in which
they live, and learn best in a holistic way. This means that
students look for connections in learning, and learn best
when mathematics is contextualized and not taught as
discrete components.

First Nations, Métis, and Inuit students come from cultures
where learning takes place through active participation.
Traditionally, little emphasis was placed upon the

written word. Oral communication along with practical
applications and experiences are important to student
learning and understanding.

risk taking, and provide

opportunities for success help
students develop and maintain
positive attitudes and
self-confidence. Students with
positive attitudes toward learning
mathematics are likely to be
motivated and prepared to learn,
participate willingly in classroom

To experience
success, students
must be taught to set
achievable goals and
assess themselves
as they work toward

| these goals.

activities, persist in challenging
situations, and engage in reflective practices.

Teachers, students, and parents need to recognize the
relationship between the affective and cognitive domains,
and attempt to nurture those aspects of the affective

B Kindergarten to Grade 8 Mathematics Manitoba Curriculum Framework of Outcomes: (2013)



domain that contribute to positive attitudes. To experience Goals for Students
success, students must be taught to set achievable goals

and assess themselves as they work toward these goals. The main goals of mathematics education are to prepare

Striving toward success and becoming autonomous and students to

responsible learners are ongoing, reflective processes that B communicate and reason . .
involve revisiting the setting and assessing of personal mathematically Mathematics education
goals. : ‘ must prepare stu'dents
B use mathematics confidently, to use mathematics to
accurately, and efficiently to think critically about
Early Childhood solve problems | the world:
B appreciate and value
Young children are naturally curious and develop a mathematics
variety of mathematical ideas before they enter B make connections between mathematical knowledge
Kindergarten. Children make sense of their environment and skills and their applications

through observations and
| interactions at home, in daycares,

commit themselves to lifelong learning

Curiosity about preschools, and in the community. B become mathematically literate citizens, using
mathematics is Mathematics learning is embedded mathematics to contribute to society and to think
fostered when children in everyday activities, such as critically about the world

are actively engaged
| in their environment.

playing, reading, storytelling, and

helping around the home. Students who have met these goals will

B gain understanding and appreciation of the
contributions of mathematics as a science, philosophy,
and art

Activities can contribute to the
development of number and spatial sense in children.
Curiosity about mathematics is fostered when children
are engaged in activities such as comparing quantities,
searching for patterns, sorting objects, ordering objects,
creating designs, building with blocks, and talking about
these activities.

exhibit a positive attitude toward mathematics
engage and persevere in mathematical tasks and projects
contribute to mathematical discussions

take risks in performing mathematical tasks

Positive early experiences in mathematics are as critical to

. . . hibit curiosit
child development as are early literacy experiences. GBIt cUriostty

Introduction H 5






CONCEPTUAL FRAMEWORK FOR K-9 MATHEMATICS

The chart below provides an overview of how mathematical processes

and the nature of mathematics influence learning outcomes.

GRADE
STRAND

NATURE
OF
MATHEMATICS

CHANGE
CONSTANCY,
NUMBER SENSE,
PATTERNS,
RELATIONSHIPS,
SPATIAL SENSE,
UNCERTAINTY

Number
Patterns and Relations

B Patterns
m Variables and Equations

Shape and Space

® Measurement

m 3-D Objects and 2-D
Shapes

B Transformations
Statistics and Probability

m Data Analysis
m Chance and Uncertainty

GENERAL LEARNING OUTCOMES,
SPECIFIC LEARNING OUTCOMES,
AND ACHIEVEMENT INDICATORS

MATHEMATICAL PROCESSES:

COMMUNICATION, CONNECTIONS, MENTAL
MATHEMATICS AND ESTIMATION, PROBLEM
SOLVING, REASONING, TECHNOLOGY,
VISUALIZATION

Conceptual Framework for K-9 Mathematics H




Nature of Mathematics

| Mathematics is one way of trying B an arithmetic sequence, with first term 4 and a common

to understand, interpret, and difference of 2

| | .

- EZ:ZS:MY describe our world. There are a B alinear function with a discrete domain
number of components that define

® Number Sense the nature of mathematics and (Steen 184)

® Patterns these are woven throughout this

= Relat_lorlShIIDS Fiocument. These components Constancy

® Spatial Sense include change, constancy, number

| B Uncertainty sense, patterns, relationships, Different aspects of Constancy are

spatial sense, and uncertainty. described by the terms stability,

Constancy is described
by the terms stability,
conservation,
equilibrium, steady

| state, and symmetry.

conservation, equilibrium,

steady state, and symmetry
Change (AAAS-Benchmarks 270).
Many important properties in

It is important for students to understand that mathematics ) X
mathematics and science relate to

is dynamic and not static. As a result, recognizing change
is a key component in understanding and developing
mathematics.

properties that do not change

when outside conditions change.

Examples of constancy include the following;:
Within mathematics, students encounter conditions of
change and are required to search for explanations of that
change. To make predictions,

B the area of a rectangular region is the same regardless of
the methods used to determine the solution

| students need to describe and B the sum of the interior angles of any triangle is 180°
Change is an integral : ; ; . . L. . .
part of mathematics quantify their observations, look the theoretical probability of flipping a coin and getting
: for patterns, and describe those heads is 0.5
and the learning of .. . eads s U.
mathematics. quantities that remain fixed and
those that change. For example, the Some problems in mathematics require students to focus
sequence 4, 6, 8,10, 12, ... can be on properties that remain constant. The recognition of
described as constancy enables students to solve problems involving

constant rates of change, lines with constant slope, direct

®  skip-counting by 2s, starting from 4 variation situations, or the angle sums of polygons.

8 B Kindergarten to Grade 8 Mathematics: Manitoba Curriculum Framework of Outcomes (2013)



Number Sense

Number sense, which can be thought of as intuition about
numbers, is the most important foundation of numeracy
(BC Ministry of Education 146).

Number sense is an awareness and

| understanding of what numbers

These skills contribute to students’
interaction with and
understanding of their
environment.

Mathematics is
about recognizing,
describing, and
working with
numerical and non-
| numerical patterns.

Patterns may be represented in
concrete, visual, or symbolic form.
Students should develop fluency in

Number sense is

an awareness and
understanding of what
numbers are.

are, their relationships, their moving from one representation to
magnitude, and the relative effect another.

of operating on numbers, including

the use of mental mathematics and

estimation (Fennell and Landis 187).

Number sense develops when students connect numbers

to real-life experiences, and use benchmarks and referents.

Students who have number sense are computationally
fluent, are flexible with numbers, and have intuition about
numbers. Number sense evolves and typically results

as a by-product of learning rather than through direct
instruction. Number sense can be developed by providing
rich mathematical tasks that allow students to make
connections.

Patterns

Mathematics is about recognizing, describing, and

Students must learn to recognize, extend, create, and use
mathematical patterns. Patterns allow students to make
predictions and justify their reasoning when solving
routine and non-routine problems.

Learning to work with patterns in the early grades

helps develop students” algebraic thinking, which is
foundational for working with more abstract mathematics
in higher grades.

Relationships

Mathematics is used to describe and explain relationships.
As part of the study of mathematics, students look for

relationships among numbers, sets,
| shapes, objects, and concepts. The

Mathematics is used to
describe and explain
| relationships.

discovery of possible relationships
involves the collection and analysis
of data, and describing

working with numerical and non-numerical patterns.
Patterns exist in all strands and it is important that
connections are made among strands. Working with

patterns enables students to make connections within and
beyond mathematics.

relationships visually, symbolically,
orally, or in written form.

Conceptual Framework for K-9 Mathematics H



Spatial Sense

Spatial sense involves visualization, mental imagery, and
spatial reasoning. These skills are central to the
understanding of mathematics.
| Spatial sense enables students to
. reason and interpret among and
way to interpret and between 3-D and 2-D
flect on the physical . . .
retiect on fhe physica representations and identify
environment. K . K
| relationships to mathematical
strands.

Spatial sense offers a

Spatial sense is developed through a variety of experiences
and interactions within the environment. The development
of spatial sense enables students to solve problems
involving 3-D objects and 2-D shapes.

Spatial sense offers a way to interpret and reflect on the
physical environment and its 3-D or 2-D representations.

Some problems involve attaching numerals and
appropriate units (measurement) to dimensions of objects.
Spatial sense allows students to make predictions about
the results of changing these dimensions. For example:

B knowing the dimensions of an object enables students to
communicate about the object and create representations

B the volume of a rectangular solid can be calculated from
given dimensions

B doubling the length of the side of a square increases the
area by a factor of four

Uncertainty

In mathematics, interpretations of data and the predictions
made from data may lack certainty.

Uncertainty is an R -
inherent part of make predictions. It is important

making predictions. to recognize that these predictions

| Events and experiments generate
statistical data that can be used to

(interpolations and extrapolations)

are based upon patterns that have
a degree of uncertainty.

The quality of the interpretation is directly related to
the quality of the data. An awareness of uncertainty
allows students to assess the reliability of data and data
interpretation.

Chance addresses the predictability of the occurrence of
an outcome. As students develop their understanding of
probability, the language of mathematics becomes more
specific and describes the degree of uncertainty more
accurately.

10 B Kindergarten to Grade 8 Mathematics: Manitoba Curriculum Framework of Outcomes (2013)



Mathematical Processes

There are critical components that students must
encounter in a mathematics program in order to achieve
the goals of mathematics

| education and encourage lifelong

Communication [C] learning in mathematics.

Connections [CN]

Students are expected to
Mental Mathematics

and Estimation [ME] m
Problem Solving [PS]
Reasoning [R]

communicate in order to
learn and express their

understanding

Technolo T . .
gy [T] B connect mathematical ideas to

Visualization [V . .
(vl other concepts in mathematics,

to everyday experiences, and to
other disciplines

B demonstrate fluency with mental mathematics and
estimation

B develop and apply new mathematical knowledge
through problem solving

develop mathematical reasoning

select and use technologies as tools for learning and
solving problems

B develop visualization skills to assist in processing
information, making connections, and solving problems

The Common Curriculum Framework incorporates these
seven interrelated mathematical processes that are
intended to permeate teaching and learning.

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 between
their own language and ideas, and
the formal language and symbols
of mathematics.

Students must be
able to communicate
mathematical ideas in
a variety of ways and

Communication is important | contexts.

in clarifying, reinforcing, and
modifying ideas, attitudes, and
beliefs about mathematics. Students should be encouraged
to use a variety of forms of communication while learning
mathematics. Students also need to communicate their
learning using mathematical terminology.

Communication can help students make connections
among concrete, pictorial, symbolic, verbal, and written
and mental representations of mathematical ideas.

Connections [CN]

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 can begin to
view mathematics as useful,
relevant, and integrated.

Through connections,
students should begin
to view mathematics

| as useful and relevant.

Conceptual Framework for K-9 Mathematics H 11



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

The brain is constantly looking for and making
connections. “Because the learner is constantly searching
for connections on many levels, educators need to
orchestrate the experiences from which learners extract
understanding. . . Brain research establishes and confirms
that multiple complex and concrete experiences are
essential for meaningful learning and teaching”

(Caine and Caine 5).

Mental Mathematics and Estimation [ME]

Mental mathematics and estimation is a combination of
cognitive strategies that enhances flexible thinking and
number sense. It is calculating

Mental mathematics

and estimation are

fundamental concepts
| of number sense.

mentally without the use of
external memory aids. It improves
computational fluency by
developing efficiency, accuracy,
and flexibility.

12

Students proficient with
mental mathematics “become liberated from calculator
dependence, build confidence in doing mathematics,
become more flexible thinkers and are more able to use
multiple approaches to problem solving” (Rubenstein 442).

Mental mathematics “provides a cornerstone for all
estimation processes offering a variety of alternate
algorithms and non-standard techniques for finding
answers” (Hope V).

Estimation is a strategy for determining approximate
values or quantities, usually by referring to benchmarks
or using 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 know which strategy to use
and how to use it.

To help students become efficient with computational
fluency, students need to develop mental math skills and
recall math facts automatically. Learning math facts is a
developmental process where the focus of instruction is on
thinking and building number relationships. Facts become
automatic for students through repeated exposure and
practice. When a student recalls facts, the answer should
be produced without resorting to inefficient means, such
as counting. When facts are automatic, students are no
longer using strategies to retrieve them from memory.

Problem Solving [PS]

“Problem solving is an integral part of all mathematics
learning” (NCTM, Problem Solving). Learning through
problem solving should be the focus

| of mathematics at all grade levels.

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.

B Kindergarten to Grade 8 Mathematics: Manitoba Curriculum Framework of Outcomes (2013)



In order for an activity to be problem-solving based, it when students reach new conclusions based upon what is
must ask students to determine a way to get from what is already known or assumed to be true.

known to what is sought. If students have already been

given ways to solve the problem, it is not a problem, but

practice. A true problem requires students to use prior Technology [T]

knowledge in new ways and contexts. Problem solving
requires and builds depth of conceptual understanding
and student engagement.

Technology contributes to the
learning of a wide range of
mathematical outcomes, and

Technology
contributes to the
learning of a wide

Problem solving is a powerful teaching tool that fosters enables students to ex'plore and range of mathematical
multiple creative and innovative solutions. Creating an create patterns, examine outcomes, and enables
environment where students openly look for and engage relationships, test conjectures, and students to explore
in finding a variety of strategies for solving problems solve problems. and create patterns,
empowers students to explore alternatives, and develops . examine relationships,
. o oo Technology has th 1 -
confident, cognitive, mathematical risk takers. echnology has the potential to test conjectures, and
enhance the teaching and learning solve problems.
of mathematics. It can be used to |
Reasoning [R] B explore and demonstrate

Mathematical reasoning helps students think logically and mathematical relationships and patterns

make sense of mathematics. Students need to develop B organize and display data
confidence in their abilities to

reason and justify their | ) ) ) .
mathematical thinking, Mathematical B assist with calculation procedures as part of solving
High-order questions challenge rfazon'tngt:_ellf T call problems

students to think and develop a Sudents i fogrealy

‘ d b and make sense of
sense of wonder about | mathematics.

extrapolate and interpolate

B decrease the time spent on computations when other
mathematical learning is the focus

mathematics. reinforce the learning of basic facts and test properties
Mathematical experiences in B develop personal procedures for mathematical

and out of the classroom provide opportunities for operations

inductive and deductive reasoning. Inductive reasoning B create geometric displays

occurs when students explore and record results, analyze ul . )

observations, make generalizations from patterns, and simulate situations

test these generalizations. Deductive reasoning occurs B develop number sense

Conceptual Framework for K-9 Mathematics H 13



Technology contributes to a learning environment in
which the growing curiosity of students can lead to rich
mathematical discoveries at all grade levels. Students need
to know when it is appropriate to use technology such as

a calculator and when to apply their mental computation,
reasoning, and estimation skills to predict and check
answers. The use of technology can enhance, although it
should not replace, conceptual understanding, procedural
thinking, and problem solving throughout Kindergarten to
Grade 8. While technology can be used in Kindergarten to
Grade 3 to enrich learning, it is expected that students will
meet all outcomes without the use of calculators.

Visualization [V]

Visualization “involves thinking in pictures and images,
and the ability to perceive, transform and recreate
different aspects of the visual-spatial world” (Armstrong
| 10). The use of visualization in
the study of mathematics
provides students with
opportunities to understand
materials, technology, mathematical concepts and
and a variety of visual make connections among
| representations. them.

Visualization is
fostered through
the use of concrete

Visual images and visual
reasoning are important components of number, spatial,
and measurement sense. Number visualization occurs
when students create mental representations of numbers.

Being able to create, interpret, and describe a visual
representation is part of spatial sense and spatial
reasoning. Spatial visualization and reasoning enable
students to describe the relationships among and between
3-D objects and 2-D shapes.

Measurement visualization goes beyond the acquisition of
specific measurement skills. Measurement sense includes
the ability to determine when to measure and when to
estimate, and to know several estimation strategies

(Shaw and Cliatt 150).

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

B Kindergarten to Grade 8 Mathematics: Manitoba Curriculum Framework of Outcomes (2013)



Strands Shape and Space

The learning outcomes in the Manitoba Curriculum Measurement

Framework are organized into four strands across the m  Use direct and indirect measure to solve problems.
grades, K-9. Some strands are

further subdivided into | 3-D Objects and 2-D Shapes

fubst‘rands. There is one general " Number B Describe the characteristics of 3-D objects and 2-D
earning outcome per substrand " Patterns and shapes, and analyze the relationshi th
across the grades, K-9. Relations pes, Yy ps among them.

B Shape and Space :
The strands and substrands, . Transformations
m  Statistics and

including the general learning | Probability B Describe and analyze position and motion of objects and

outcome for each, follow. shapes.

Number Statistics and Probability

B Develop number sense. Data Analysis

Patterns and Relations ®  Collect, display, and analyze data to solve problems.

Patterns Chance and Uncertainty

B Use experimental or theoretical probabilities to

m  Use patterns to describe the world and solve problems. i ) )
represent and solve problems involving uncertainty.

Variables and Equations

B Represent algebraic expressions in multiple ways.

Conceptual Framework for K-9 Mathematics H 15



Learning Outcomes and Achievement
Indicators

16

The Manitoba Curriculum Framework is stated in terms of
general learning outcomes, specific learning outcomes,
and achievement indicators.

General learning outcomes are overarching statements
about what students are expected to learn in each
strand/substrand. The general learning outcome for each
strand/substrand is the same throughout the grades.

Specific learning outcomes are statements that identify
the specific skills, understanding, and knowledge students
are required to attain by the end of a given grade.

Achievement indicators are samples of how students may
demonstrate their achievement of the goals of a specific
learning outcome. The range of samples provided is
meant to reflect the depth, breadth, and expectations of
the specific learning outcome. While they provide some
examples of student achievement, they are not meant to
reflect the sole indicators of success.

In this document, the word including indicates that any
ensuing items must be addressed to fully meet the
learning outcome. The phrase such as indicates that the
ensuing items are provided for illustrative purposes or
clarification, and are not requirements that must be
addressed to fully meet the learning outcome.

Summary

The conceptual framework for K-8 mathematics describes
the nature of mathematics, mathematical processes,

and the mathematical concepts to be addressed in
Kindergarten to Grade 8 mathematics. The components
are not meant to stand alone. Learning activities that take
place in the mathematics classroom should stem from

a problem-solving approach, be based on mathematical
processes, and lead students to an understanding of the
nature of mathematics through specific knowledge, skills,
and attitudes among and between strands.

B Kindergarten to Grade 8 Mathematics: Manitoba Curriculum Framework of Outcomes (2013)



INSTRUCTIONAL FocCus

The Manitoba Curriculum Framework is arranged into four
strands. These strands are not intended to be discrete units
of instruction. The integration of learning outcomes across
strands makes mathematical experiences meaningful.
Students should make the connection between concepts
both within and across strands.

Consider the following when planning for instruction:

B Routinely incorporating conceptual understanding,
procedural thinking, and problem solving within
instructional design will enable students to master the
mathematical skills and concepts of the curriculum.

B Integration of the mathematical processes within each
strand is expected.

B Problem solving, conceptual understanding, reasoning,
making connections, and procedural thinking are
vital to increasing mathematical fluency, and must be
integrated throughout the program.

B Concepts should be introduced using manipulatives and
gradually developed from the concrete to the pictorial to
the symbolic.

B Students in Manitoba bring a diversity of learning styles
and cultural backgrounds to the classroom and they
may be at varying developmental stages. Methods of
instruction should be based on the learning styles and
abilities of the students.

B Use educational resources by adapting to the context,
experiences, and interests of students.

m  Collaborate with teachers at other grade levels to ensure
the continuity of learning of all students.

B Familiarize yourself with exemplary practices supported
by pedagogical research in continuous professional
learning.

B Provide students with several opportunities to
communicate mathematical concepts and to discuss
them in their own words.

“Students in a mathematics class typically demonstrate
diversity in the ways they learn best. It is important,
therefore, that students have opportunities to learn

in a variety of ways—individually, cooperatively,
independently, with teacher direction, through hands-on
experience, through examples followed by practice. In
addition, mathematics requires students to learn concepts
and procedures, acquire skills, and learn and apply
mathematical processes. These different areas of learning
may involve different teaching and learning strategies. It is
assumed, therefore, that the strategies teachers employ will
vary according to both the object of the learning and the
needs of the students” (Ontario 24).

Conceptual Framework for K-9 Mathematics H 17
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GENERAL AND SPECIFIC LEARNING OUTCOMES

General and Specific Learning Outcomes by

Strand

(pages 20-51)

This section presents the general and specific learning
outcomes for each strand, Kindergarten through Grade 9.

General and Specific Learning Outcomes
with Achievement Indicators by Grade

(pages 52-150)

This section presents specific learning outcomes with
corresponding achievement indicators and is organized by
strand within each grade. The list of indicators contained
in this document is not intended to be exhaustive but
rather to provide teachers with examples of evidence of
understanding that may be used in determining whether
or not students understand a given learning outcome.
Teachers may use any number of these indicators, or
they may choose to use other indicators as evidence that
the desired learning has been achieved. Achievement
indicators should also help teachers form a clear picture
of the intent and scope of each mathematics learning
outcome.

General and Specific Learning Outcomes H 19



General and Specific Learning Outcomes by Strand [C] Communication  [PS] Problem Solving
[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
Number and Estimation [V] Visualization
Kindergarten Grade 1 Grade 2 Grade 3 Grade 4

General Learning Outcome General Learning Outcome
Develop number sense. Develop number sense.

General Learning Outcome General Learning Outcome
Develop number sense. Develop number sense.

General Learning Outcome
Develop number sense.

Specific Learning Outcomes Specific Learning Outcomes

Specific Learning Outcomes Specific Learning Outcomes

Specific Learning Outcomes

K.N.1. Say the number sequence 1.N.1. Say the number sequence

2.N.1. Say the number sequence 3.N.1. Say the number sequence

by 1s, starting anywhere
from 1to 30 and from 10to 1.
[C,CN, V]

K.N.2. Subitize and name
familiar arrangements of 1 to
6 dots (or objects).

[C, CN, ME, V]

K.N.3. Relate a numeral, 1
to 10, to its respective
quantity.

[CN, R, V]

K.N.4. Represent and describe
numbers 2 to 10 in two
parts, concretely and
pictorially.

[C, CN, ME, R, V]
K.N.5. Demonstrate an
understanding of counting
to 10 by
m indicating that the last
number said identifies
“how many”

m showing that any set has
only one count

[C,CN, ME, R, V]

by

m 1sforward and backward
between any two given
numbers (0 to 100)

m 2sto 30, forward starting
at0

® 5sand 10s to 100, forward

starting at 0
[C,CN, ME, V]

1.N.2. Subitize and name

familiar arrangements of 1 to
10 dots (or objects).
[C,CN, ME, V]

1.N.3. Demonstrate an

understanding of counting

by

® using the counting-on
strategy

B using parts or equal
groups to count sets

[C,CN, ME, R, V]

from 0 to 100 by

m s, 5s,and 10s, forward
and backward, using
starting points that are
multiples of 2, 5,and 10
respectively

m 10s using starting points
from 1to9

m s starting from 1

[C, CN, ME, R]

2.N.2. Demonstrate if a number
(up to 100) is even or odd.
[C,CN, PS,R]

2.N.3. Describe order or relative
position using ordinal
numbers.

[C,CN,R]

2.N.4. Represent and describe
numbers to 100, concretely,
pictorially, and symbolically.
[C,CN, V]

between any two given
numbers forward and
backward

= from 0 to 1000 by
10s or 100s, using any
starting point
5s, using starting points
that are multiples of 5
25s, using starting
points that are
multiples of 25

= from 0 to 100 by
3s, using starting points
that are multiples of 3
4s, using starting points
that are multiples of 4

[C, CN, ME]

3.N.2. Represent and describe
numbers to 1000, concretely,
pictorially, and symbolically.
[C,CN, V]

3.N.3. Compare and order
numbers to 1000.

[CN, R, V]

3.N.4. Estimate quantities less
than 1000 using referents.
[ME, PS, R, V]

4.N.1. Represent and describe
whole numbers to 10 000,
pictorially and symbolically.
[C,CN, V]

4.N.2. Compare and order
numbers to 10 000.

[C, CN]

4.N.3. Demonstrate an
understanding of addition of
numbers with answers to
10 000 and their
corresponding subtractions
(limited to 3- and 4-digit
numerals), concretely,
pictorially, and symbolically,
by
m using personal strategies
m using the standard

algorithms

estimating sums and

differences

m solving problems

[C, CN, ME, PS, R]
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Number (continued)

[C] Communication
[CN] Connections

and Estimation

[PS]

[ME] Mental Mathematics

Problem Solving
Reasoning
Technology
Visualization

[R]
[T]
[vl

Grade 5

Grade 6

Grade 7

Grade 8

Grade 9

General Learning Outcome
Develop number sense.

General Learning Outcome
Develop number sense.

General Learning Outcome
Develop number sense.

General Learning Outcome General Learning Outcome

Develop number sense.

Develop number sense.

Specific Learning Outcomes

Specific Learning Outcomes

Specific Learning Outcomes

Specific Learning Outcomes Specific Learning Outcomes

5.N.1. Represent and describe
whole numbers to 1 000 000.

[C,CN, T, VI
5.N.2. Apply estimation
strategies, including

= front-end rounding
B compensation
m compatible numbers
in problem-solving contexts.
[C,CN, ME, PS, R, V]

5.N.3. Apply mental math
strategies to determine

multiplication and related
division facts to 81 (9 x 9).

[C,CN, ME, R, V]

Recall of multiplication
facts to 81 and related
division facts is expected
by the end of Grade 5.

6.N.1. Demonstrate an
understanding of place value
for numbers
m greater than one million
m |ess than one-thousandth
[C,CN,R,T]
6.N.2. Solve problems involving
large numbers, using
technology.
[ME, PS, T]
6.N.3. Demonstrate an
understanding of factors and
multiples by
m determining multiples and
factors of numbers less
than 100

m identifying prime and
composite numbers

m solving problems
involving factors or
multiples

[PS,R, V]

6.N.4. Relate improper fractions
to mixed numbers.
[CN, ME, R, V]

7.N.1. Determine and explain
why a number is divisible by
2,3,4,5,6,8,9,0r10,and
why a number cannot be
divided by 0.

[C,R]

7.N.2. Demonstrate an
understanding of the
addition, subtraction,
multiplication, and division
of decimals to solve
problems (for more than
1-digit divisors or 2-digit
multipliers, technology could
be used).

[ME, PS, T]

7.N.3. Solve problems involving
percents from 1% to 100%.
[C,CN, PS, ME, R, T]

7.N.4. Demonstrate an
understanding of the
relationship between
repeating decimals and
fractions, and terminating
decimals and fractions.

[C,CN,R, T]

8.N.1. Demonstrate an
understanding of perfect
squares and square roots,
concretely, pictorially, and
symbolically (limited to
whole numbers).
[C,CN,R,V]

8.N.2. Determine the
approximate square root of
numbers that are not perfect
squares (limited to whole
numbers).

[C,CN, ME, R, T]

8.N.3. Demonstrate an
understanding of percents
greater than or equal to 0%.
[CN, PS,R, V]

8.N.4. Demonstrate an
understanding of ratio and
rate.

[C,CN, V]

8.N.5. Solve problems that
involve rates, ratios, and
proportional reasoning.
[C,CN, PS,R]

9.N.1. Demonstrate an

understanding of powers

with integral bases

(excluding base 0) and

whole-number exponents by

m representing repeated
multiplication using
powers

m using patterns to show
that a power with an
exponent of zero is equal
to1

® solving problems
involving powers

[C,CN, PS, R]

9.N.2. Demonstrate an

understanding of operations
on powers with integral
bases (excluding base 0) and
whole-number exponents.

[C,CN, PSR, T]

9.N.3. Demonstrate an

understanding of rational
numbers by

m comparing and ordering
rational numbers

m solving problems that
involve arithmetic
operations on rational
numbers

[C,CN,PS,R, T, V]

General and Specific Learning Outcomes N
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Number (continued)

[C] Communication
[CN] Connections

[ME] Mental Mathematics

and Estimation

[PS]

Problem Solving
[R] Reasoning

[T] Technology

[V] Visualization

Kindergarten

Grade 1

Grade 2

Grade 3

Grade 4

General Learning Outcome
Develop number sense.

General Learning Outcome

Develop number sense.

General Learning Outcome

Develop number sense.

General Learning Outcome

Develop number sense.

General Learning Outcome

Develop number sense.

Specific Learning Outcomes

Specific Learning Outcomes

Specific Learning Outcomes

Specific Learning Outcomes

Specific Learning Outcomes

K.N.6. Compare quantities,
110 10,
® using one-to-one
correspondence
m by ordering numbers
representing different

1.N.4. Represent and describe

numbers to 20, concretely,
pictorially, and symbolically.

[C,CN,V]

1.N.5. Compare and order sets

containing up to 20 elements
to solve problems by using

m referents

® one-to-one
correspondence

[C,CN, ME, PS, R, V]

1.N.6. Estimate quantities to 20

by using referents.
[C, ME, PS, R, V]

1.N.7. Demonstrate, concretely

and pictorially, how a
number, up to 30, can be
represented by a variety
of equal groups with and
without singles.

1.N.8. Identify the number, up

to 20, that is one more, two
more, one less, and two less
than a given number.

[C,CN, ME, R, V]

2.N.5. Compare and order

numbers up to 100.
[C,CN,R, V]

2.N.6. Estimate quantities to

100 using referents.
[C, ME, PS, R]

2.N.7. lllustrate, concretely and

pictorially, the meaning of
place value for numbers to
100.

[C,CN,R,V]

2.N.8. Demonstrate and explain

the effect of adding zero to
or subtracting zero from any
number.

[C,R]

3.N.5. lllustrate, concretely and

pictorially, the meaning of
place value for numerals to
1000.

[C,CN,R,V]

3.N.6. Describe and apply

mental mathematics

strategies for adding two

2-digit numerals, such as

m adding from left to right

m taking one addend to the
nearest multiple of ten
and then compensating

m using doubles

[C, ME, PS, R, V]

3.N.7. Describe and apply

mental mathematics

strategies for subtracting two

2-digit numerals, such as

m taking the subtrahend to
the nearest multiple of ten
and then compensating

= thinking of addition
m using doubles
[C, ME, PS, R, V]

4.N.4. Explain the properties

of 0 and 1 for multiplication,
and the property of 1 for
division.

[C,CN,R]

4.N.5. Describe and apply

mental mathematics
strategies, such as

m skip-counting from a

known fact
m using doubling, halving
m using doubling and
adding one more group

m using patterns in the 9s
facts

m using repeated doubling

to develop an understanding

of basic multiplication facts

to 9x 9 and related division

facts.

[C, CN, ME, PS, R]

Recall of the
multiplication and related
division facts upto 5x 5
is expected by the end of
Grade 4.

quantities
[C,CN, V]
[C,R V]
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[C] Communication [PS] Problem Solving
[CN] Connections [R] Reasoning
] [ME] Mental Mathematics [T] Technology
Number (Cont/nued) and Estimation [V] Visualization
Grade 5 Grade 6 Grade 7 Grade 8 Grade 9
General Learning Outcome General Learning General Learning General Learning General Learning
Develop number sense. Outcome Outcome Outcome Outcome

Develop number sense.

Develop number sense.

Develop number sense.

Develop number sense.

Specific Learning Outcomes

Specific Learning
Outcomes

Specific Learning
Outcomes

Specific Learning
Outcomes

Specific Learning
Outcomes

5.N.4. Apply mental mathematics
strategies for multiplication,
such as
® annexing then adding zeros
m halving and doubling
® using the distributive property
[C, ME, R]

5.N.5. Demonstrate an understanding
of multiplication (1- and 2-digit
multipliers and up to 4-digit
multiplicands), concretely,
pictorially, and symbolically, by

® using personal strategies

m using the standard algorithm
m estimating products

to solve problems.

[C, CN, ME, PS, V]

5.N.6. Demonstrate an understanding

of division

(1- and 2-digit divisors and up

to 4-digit dividends), concretely,
pictorially, and symbolically, and
interpret remainders by

m using personal strategies

® using the standard algorithm
® estimating quotients

to solve problems.

[C, CN, ME, PS]

6.N.5. Demonstrate an
understanding of ratio,
concretely, pictorially, and
symbolically.

[C,CN, PSR, V]

6.N.6. Demonstrate an
understanding of percent

(limited to whole numbers),

concretely, pictorially, and
symbolically.

[C,CN, PS,R,V]
6.N.7. Demonstrate an

understanding of integers,
concretely, pictorially, and

symbolically.
[C,CN,R, V]

7.N.5. Demonstrate an
understanding of adding
and subtracting positive
fractions and mixed
numbers, with like and
unlike denominators,
concretely, pictorially,
and symbolically (limited
to positive sums and
differences).

[C,CN, ME, PS, R, V]

7.N.6. Demonstrate an
understanding of addition
and subtraction of integers,
concretely, pictorially, and
symbolically.

[C,CN, PS,R,V]

7.N.7. Compare and order
fractions, decimals (to
thousandths), and integers
by using
m benchmarks
m place value

m equivalent fractions and/

or decimals
[CN, R, V]

8.N.6. Demonstrate an
understanding of
multiplying and dividing
positive fractions
and mixed numbers,
concretely, pictorially, and
symbolically.

[C, CN, ME, PS]

8.N.7. Demonstrate an
understanding of
multiplication and
division of integers,
concretely, pictorially,
and symbolically.

[C,CN, PS,R, V]

8.N.8. Solve problems
involving positive rational
numbers.

[C,CN, ME, PS,R, T, V]

9.N.4. Explain and apply
the order of operations,
including exponents, with
and without technology.
[PS, T]

9.N.5. Determine the square
root of positive rational
numbers that are perfect
squares.

[C,CN,PS,R, T]

9.N.6. Determine an
approximate square root of
positive rational numbers
that are non-perfect
squares.

[C,CN,PS,R, T]

General and Specific Learning Outcomes N
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Number (continued)

[C] Communication
[CN] Connections
[ME] Mental Mathematics

and Estimation

[PS]
[R]
[T]
[vl

Problem Solving
Reasoning
Technology
Visualization

Kindergarten

Grade 1

Grade 2

Grade 3

Grade 4

General Learning Outcome General Learning Outcome General Learning Outcome
Develop number sense.

Develop number sense.

Develop number sense.

General Learning Outcome General Learning Outcome
Develop number sense.

Develop number sense.

Specific Learning Outcomes Specific Learning Outcomes Specific Learning Outcomes

Specific Learning Outcomes Specific Learning Outcomes

1.N.9. Demonstrate an

understanding of addition

of numbers with answers to

20 and their corresponding

subtraction facts,

concretely, pictorially, and

symbolically, by

m using familiar and
mathematical language
to describe additive and
subtractive actions from
their experience

m creating and solving
problems in context that
involve addition and
subtraction

= modelling addition and

subtraction using a variety

of concrete and visual
representations, and
recording the process
symbolically

[C,CN, ME, PS, R, V]

2.N.9. Demonstrate an
understanding of addition
(limited to 1- and 2-digit
numerals) with answers to
100 and the corresponding
subtraction by

using personal strategies
for adding and subtracting
with and without the
support of manipulatives
creating and solving
problems that involve
addition and subtraction

explaining that the order
in which numbers are
added does not affect the
sum

explaining that the order
in which numbers are
subtracted may affect the
difference

[C, CN, ME, PS, R, V]

3.N.8. Apply estimation
strategies to predict sums
and differences of two 2-digit
numerals in a problem-
solving context.

[C, ME, PS, R]

3.N.9. Demonstrate an
understanding of addition
and subtraction of numbers
with answers to 1000
(limited to 1-, 2-, and 3-digit
numerals) by

using personal strategies
for adding and subtracting
with and without the
support of manipulatives

creating and solving
problems in contexts

that involve addition and
subtraction of numbers,
concretely, pictorially, and
symbolically.

[C, CN, ME, PS, R]

4.N.6. Demonstrate an

understanding of
multiplication (2- or
3-digit numerals by
1-digit numerals) to solve
problems by

using personal strategies
for multiplication with and
without concrete materials

using arrays to represent
multiplication
connecting concrete
representations to
symbolic representations

estimating products

[C,CN, ME, PS, R, V]

4.N.7. Demonstrate an

understanding of division
(1-digit divisor and up to
2-digit dividend) to solve
problems by

using personal strategies
for dividing with and
without concrete materials

m estimating quotients

relating division to
multiplication

[C, CN, ME, PS, R, V]
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[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
] [ME] Mental Mathematics [T] Technology
Number (Cont/nued) and Estimation [V] Visualization
Grade 5 Grade 6 Grade 7 Grade 8 Grade 9
General Learning Outcome General Learning Outcome
Develop number sense. Develop number sense.
Specific Learning Outcomes Specific Learning Outcomes
5.N.7. Demonstrate an 6.N.8. Demonstrate an
understanding of fractions understanding of
by using concrete and multiplication and division
pictorial representations to of decimals (involving 1-digit
m create sets of equivalent whole-number multipliers,
fractions 1-digit natural number

divisors, and multipliers and
divisors that are multiples
of 10), concretely, pictorially,
and symbolically, by

® using personal strategies

m using the standard

m compare fractions
with like and unlike
denominators
[C,CN, PS,R, V]
5.N.8. Describe and represent
decimals (tenths, hundredths,

thousandths), concretely, a'9°“th"?5 )
pictorially, and symbolically. B using estimation
[C,CN,R,V] ® solving problems
5.N.9. Relate decimals to [C,CN, ME, PS, R, V]
fractions (tenths, hundredths, 6N.9. Explain and apply
thousandths). the order of operations,
[CN, R, V] excluding exponents (limited
5.N.10. Compare and order to whole numbers).

decimals (tenths, hundredths, [CN, ME, PS, T]
thousandths) by using

® benchmarks

m place value

m equivalent decimals
[CN, R, V]

General and Specific Learning Outcomes N
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[C] Communication [PS] Problem Solving
[CN] Connections [R] Reasoning
] [ME] Mental Mathematics [T] Technology
Number (Cont/nued) and Estimation [V] Visualization

Kindergarten Grade 1 Grade 2 Grade 3 Grade 4

General Learning Outcome General Learning Outcome General Learning Outcome General Learning Outcome General Learning Outcome
Develop number sense. Develop number sense. Develop number sense. Develop number sense. Develop number sense.

Specific Learning Outcomes Specific Learning Outcomes Specific Learning Outcomes Specific Learning Outcomes Specific Learning Outcomes

1.N.10. Describe and use mental 4.N.8. Demonstrate an

mathematics strategies,
including

® counting on, counting
back

® using one more, one less

® making 10

m starting from known
doubles

® using addition to subtract

to determine the basic

addition and related

subtraction facts to 18.

[C,CN, ME, PS, R, V]

Recall of one more and
one less, complementary
(compatible) numbers
that add up to 5and 10,
doubles (up to 5+ 5), and
related subtraction facts
is expected by the end of
Grade 1.

2.N.10. Apply mental
mathematics strategies,
including
m using doubles

making 10

using one more, one less

using two more, two less

building on a known
double

m using addition for
subtraction

to develop recall of basic

addition facts to 18 and

related subtraction facts.

[C, CN, ME, R, V]

Recall of facts to 10,
doublesto 9 + 9, and
related subtraction facts
is expected by the end of
Grade 2.

3.N.10. Apply mental math
strategies to determine
addition facts and related
subtraction facts to 18 (9 + 9).

[C,CN, ME, R, V]

Recall of addition and
related subtraction facts
to 18 is expected by the
end of Grade 3.

3.N.11. Demonstrate

an understanding of

multiplication to 5 x 5 by

m representing and
explaining multiplication
using equal grouping and
arrays

m creating and solving
problems in context that
involve multiplication

m modelling multiplication
using concrete and visual
representations, and
recording the process
symbolically

m relating multiplication to
repeated addition

m relating multiplication to
division

[C,CN, PS,R]

understanding of fractions
less than or equal to one by
using concrete and pictorial
representations to

®m name and record fractions
for the parts of a whole
or a set

m compare and order
fractions

= model and explain that
for different wholes, two
identical fractions may
not represent the same
quantity

m provide examples of
where fractions are used

[C,CN, PS,R, V]

4.N.9. Describe and represent

decimals (tenths and
hundredths) concretely,
pictorially, and symbolically.

[C,CN,R, V]
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[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
] [ME] Mental Mathematics [T] Technology

Number (Cont/nued) and Estimation [V] Visualization
Grade 7 Grade 8 Grade 9

Grade 5

Grade 6

General Learning Outcome
Develop number sense.

Specific Learning Outcomes

5.N.11. Demonstrate an
understanding of addition
and subtraction of
decimals (to thousandths),
concretely, pictorially, and
symbolically, by
® using personal strategies
m ysing the standard

algorithms
® using estimation
m solving problems
[C,CN, ME, PS, R, V]

General and Specific Learning Outcomes N
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[

Number (continued)

[C] Communication
CN] Connections

and Estimation

[PS] Problem Solving
[R] Reasoning

[ME] Mental Mathematics [T] Technology

[V] Visualization

Kindergarten Grade 1 Grade 2

Grade 3

Grade 4

General Learning Outcome

Develop number sense.

General Learning Outcome
Develop number sense.

Specific Learning Outcomes

Specific Learning Outcomes

3.N.12. Demonstrate an

understanding of division by

(I

representing and
explaining division using
equal sharing and equal
grouping

creating and solving
problems in context that
involve equal sharing and
equal grouping
modelling equal sharing
and equal grouping
using concrete and visual
representations, and
recording the process
symbolically

relating division to
repeated subtraction

relating division to
multiplication
imited to division related

to multiplication facts up to

5

X 5).

[C, CN, PS, R]

4.N.10. Relate decimals to
fractions (to hundredths).
[CN, R, V]

4.N.11. Demonstrate an
understanding of addition
and subtraction of decimals
(limited to hundredths) by
m using compatible numbers
m estimating sums and

differences
® using mental math
strategies
to solve problems.
[C, ME, PS, R, V]
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[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
] [ME] Mental Mathematics [T] Technology

Number (Cont/nued) and Estimation [V] Visualization
Grade 7 Grade 8 Grade 9

Grade 5

Grade 6

General and Specific Learning Outcomes N
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[C] Communication [PS] Problem Solving
[CN] Connections [R] Reasoning
] [ME] Mental Mathematics [T] Technology
Number (Cont/nued) and Estimation [V] Visualization
Kindergarten Grade 1 Grade 2 Grade 3 Grade 4

General Learning Outcome
Develop number sense.

Specific Learning Outcomes

3.N.13. Demonstrate

an understanding of

fractions by

m explaining that a fraction
represents a portion of a
whole divided into equal
parts

m describing situations in
which fractions are used

m comparing fractions of
the same whole with like
denominators

[C,CN, ME, R, V]

30

Kindergarten to Grade 8 Mathematics:

Manitoba Curriculum Framework of Outcomes (2013)



[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
] [ME] Mental Mathematics [T] Technology

Number (Cont/nued) and Estimation [V] Visualization
Grade 7 Grade 8 Grade 9

Grade 5

Grade 6
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Patterns and Relations (Patterns)

[C] Communication
[CN] Connections

and Estimation

[ME] Mental Mathematics [T]

[PS] Problem Solving
[R] Reasoning

Technology

[V] Visualization

Kindergarten Grade 1

Grade 2 Grade 3

Grade 4

General Learning Outcome General Learning Outcome
Use patterns to describe the
world and solve problems.

Use patterns to describe the
world and solve problems.

General Learning Outcome General Learning Outcome
Use patterns to describe the
world and solve problems.

Use patterns to describe the
world and solve problems.

General Learning Outcome
Use patterns to describe the
world and solve problems.

Specific Learning Outcomes Specific Learning Outcomes

Specific Learning Outcomes Specific Learning Outcomes

Specific Learning Outcomes

K.PR.1. Demonstrate an 1.PR.1. Demonstrate an
understanding of repeating

patterns (two or three patterns (two to four

2.PR.1. Predict an element in
understanding of repeating

3.PR.1. Demonstrate an
understanding of increasing
patterns by

a repeating pattern using a
variety of strategies.

4.PR.1. Identify and describe
patterns found in tables
and charts, including a

elements) by elements) by [C,CN, PS, R, V] m describing multiplication chart.
= identifying = describing 2.PR.2. Demonstrate an m extending [C,CN, PS,V]
m reproducing m reproducing understanding of increasing ® comparing 4.PR.2. Reproduce a pattern
m extending m extending patterns by ® creating shown in a table or chart
® creating ®m creating m describing patterns using manipulatives, using concrete materials.
patterns using manipulatives, patterns using manipulatives, = reproducing diagrams, and numbers (to [C, N, V] )
sounds, and actions. diagrams, sounds, and m extending 1000). 4.PR.3. Represent and describe
[C, CN, PS, V] actions. ® creating [C,CN, PS, R, V] patterns and relationships
C,PS,R,V] . ) . using charts and tables to
[C,PS,R, patterns using manipulatives, 3.PR.2. Demonstrate an solve problems.
1.PR.2. Translate repeating diagrams, sounds, and understanding of decreasing [C, CN, PS. R, V]
patterns from one actions (numbers to 100). patterns by A )
representation to another. [C,CN, PS, R, V] m describing 4.PRA. Identify and explain
[C,RV] di mathematical relationships
Y " extending using charts and diagrams to
m comparing solve problems.
m creating [CN, PS,R, V]
patterns using manipulatives,
diagrams, and numbers
(starting from 1000 or less).
[C,CN, PS,R, V]
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Patterns and Relations (Patterns)

[C] Communication
[CN] Connections

and Estimation

[PS]

[ME] Mental Mathematics

Problem Solving
[R] Reasoning

[T] Technology

[V] Visualization

Grade 5 Grade 6

Grade 7

Grade 8

Grade 9

General Learning Outcome
Use patterns to describe the
world and solve problems.

General Learning Outcome
Use patterns to describe the
world and solve problems.

General Learning Outcome General Learning Outcome
Use patterns to describe the

Use patterns to describe the
world and solve problems.

world and solve problems.

General Learning Outcome
Use patterns to describe the
world and solve problems.

Specific Learning Outcomes Specific Learning Outcomes

Specific Learning Outcomes Specific Learning Outcomes

Specific Learning Outcomes

6.PR.1. Demonstrate an
understanding of the
relationships within tables of
values to solve problems.

[C,CN, PS,R]
6.PR.2. Represent and describe

patterns and relationships
using graphs and tables.

[C,CN, ME, PS,R, V]

5.PR.1. Determine the pattern
rule to make predictions
about subsequent elements.

[C,CN, PS,R,V]

7.PR.1. Demonstrate an
understanding of oral and
written patterns and their
corresponding relations.
[C,CN, R]

7.PR.2. Construct a table of
values from a relation,
graph the table of values,
and analyze the graph to
draw conclusions and solve
problems.

[C,CN,R,V]

8.PR.1. Graph and analyze two-
variable linear relations.

[C, ME,PS,R, T, V]

9.PR.1. Generalize a pattern

arising from a problem-
solving context using linear
equations, and verify by
substitution.

[C,CN, PSR, V]

9.PR.2. Graph linear relations,

analyze the graph, and
interpolate or extrapolate to
solve problems.

[C,CN,PS,R, T, V]
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[C] Communication
[CN] Connections

[PS] Problem Solving
[R] Reasoning

[ME] Mental Mathematics [T] Technology

Patterns and Relations (Variables and Equations) and Estimation [V] Visualization
Kindergarten Grade 1 Grade 2 Grade 3 Grade 4
General Learning Outcome General Learning Outcome General Learning Outcome General Learning Outcome
Represent algebraic Represent algebraic Represent algebraic Represent algebraic

expressions in multiple ways. expressions in multiple ways. expressions in multiple ways.

expressions in multiple ways.

Specific Learning Outcomes Specific Learning Outcomes Specific Learning Outcomes

Specific Learning Outcomes

1.PR.3. Describe equality as a 2.PR.3. Demonstrate and 3.PR.3. Solve one-step
balance and inequality as an explain the meaning of addition and subtraction
imbalance, concretely and equality and inequality by equations involving symbols
pictorially (0 to 20). using manipulatives and representing an unknown
[C,CN, R, V] diagrams (0 to 100). number.

1.PR.4. Record equalities using [C,CN,R, V] [C,CN, PS, R, V]
the equal symbol (0 to 20). 2.PR.4. Record equalities and
[C,CN, PS, V] inequalities symbolically

using the equal symbol or
the not-equal symbol.

[C,CN,R,V]

4.PR.5. Express a problem as an
equation in which a symbol
is used to represent an
unknown number.
[CN, PS, R]

4.PR.6. Solve one-step
equations involving a symbol
to represent an unknown
number.

[C,CN, PS,R, V]
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[C] Communication [PS] Problem Solving
[CN] Connections [R] Reasoning
. . . [ME] Mental Mathematics [T] Technology
Patterns and Relations (Variables and Equations) and Estimation [V] Visualization

Grade 5 Grade 6 Grade 7 Grade 8 Grade 9

General Learning Outcome
Represent algebraic
expressions in multiple ways.

General Learning Outcome
Represent algebraic
expressions in multiple ways.

General Learning Outcome
Represent algebraic
expressions in multiple ways.

General Learning Outcome
Represent algebraic
expressions in multiple ways.

General Learning Outcome
Represent algebraic
expressions in multiple ways.

Specific Learning Outcomes Specific Learning Outcomes Specific Learning Outcomes Specific Learning Outcomes Specific Learning Outcomes

5.PR.2. Solve problems 6.PR.3. Represent 7.PR.3. Demonstrate 8.PR.2. Model and solve 9.PR..3. Model and solve

involving single-variable
(expressed as symbols or
letters), one-step equations
with whole-number
coefficients, and whole-
number solutions.

[C,CN, PS,R]

generalizations arising
from number relationships
using equations with letter
variables.

[C,CN, PS,R,V]

6.PR.4. Demonstrate and

explain the meaning of
preservation of equality,
concretely, pictorially, and
symbolically.

[C,CN, PS,R,V]

an understanding of
preservation of equality by
m modelling preservation
of equality, concretely,
pictorially, and
symbolically
® applying preservation
of equality to solve
equations
[C,CN, PS,R,V]
7.PR.4. Explain the difference
between an expression and
an equation.
[C,CN]
7.PR.5. Evaluate an expression
given the value of the
variable(s).
[CN, R]
7.PR.6. Model and solve
problems that can be
represented by one-step
linear equations of the
form x + a = b, concretely,
pictorially, and symbolically,
where a and b are integers.

[CN, PS,R, V]

problems using linear
equations of the form:

m oax=b

mX=ba#0

m ax+b=c

m X+b=ca=0

® alx+b)=c

concretely, pictorially, and

symbolically, where a, b, and

c are integers.
[C,CN, PS, V]

problems using linear
equations of the form:
m gx=b
mX=ba#0
m oax+b=c
m X+b=ca=0
B ax=b+cx
m gx+b)=c
B gx+b=cx+d
® albx+c)=d(ex+f)
m X=bx20
where a, b, ¢, d, e, and f are
rational numbers.
[C,CN, PS, V]
9.PR.4. Explain and illustrate
strategies to solve single
variable linear inequalities
with rational number

coefficients within a
problem-solving context.
[C,CN, PS,R, V]

9.PR.5. Demonstrate
an understanding of
polynomials (limited to
polynomials of degree less
than or equal to 2).
[C,CN,R,V]
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[C] Communication [PS]

Problem Solving

[CN] Connections [R] Reasoning
. . . . ME] Mental Mathematics [T] Technolo
Patterns and Relations (Variables and Equations) (continued) [ME] and Estimation [[v% Visuanza%n
Kindergarten Grade 1 Grade 2 Grade 3 Grade 4
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Patterns and Relations (Variables and Equations) (continued)

[C] Communication

[CN] Connections

[ME] Mental Mathematics
and Estimation

[PS] Problem Solving
[R] Reasoning
[T] Technology
[V] Visualization

Grade 5

Grade 6

Grade 7

Grade 8

Grade 9

General Learning Outcome
Represent algebraic
expressions in multiple ways.

General Learning Outcome

Represent algebraic

expressions in multiple ways.

Specific Learning Outcomes

Specific Learning Outcomes

7.PR.7. Model and solve
problems that can be
represented by linear
equations of the form:
B oax+b=c
m ax=0b
mX=ba=0
concretely, pictorially, and
symbolically, where a, b, and
c are whole numbers.

[CN, PS,R, V]

9.PR.6. Model, record, and

explain the operations of
addition and subtraction
of polynomial expressions,
concretely, pictorially, and
symbolically (limited to
polynomials of degree less
than or equal to 2).

[C,CN, PSR, V]

9.PR.7. Model, record, and

explain the operations of
multiplication and division
of polynomial expressions
(limited to polynomials of
degree less than or equal to
2) by monomials, concretely,
pictorially, and symbolically.

[C,CN,R,V]
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Shape and Space (Measurement)

[C] Communication
[CN] Connections

[ME] Mental Mathematics [T]

and Estimation

[PS] Problem Solving
[R] Reasoning

Technology

[V] Visualization

Kindergarten

Grade 1

Grade 2

Grade 3

Grade 4

General Learning Outcome

measurement to solve problems.

Use direct or indirect

General Learning Outcome

measurement to solve problems.

Use direct or indirect

General Learning Outcome

Use direct or indirect

measurement to solve problems.

General Learning Outcome

Use direct or indirect

measurement to solve problems.

General Learning Outcome
Use direct or indirect
measurement to solve problems.

Specific Learning Outcomes

Specific Learning Outcomes

Specific Learning Outcomes

Specific Learning Outcomes

Specific Learning Outcomes

K.SS.1. Use direct comparison

to compare two objects
based on a single attribute,
such as length (height),
mass (weight), and volume
(capacity).

[C,CN, PS,R, V]

1.5S.1. Demonstrate an
understanding of

measurement as a process of

comparing by

identifying attributes that
can be compared

ordering objects

= making statements of

comparison
filling, covering, or
matching

[C,CN, PS,R,V]

2.5S.1. Relate the number of

days to a week and the
number of months to a year

in a problem-solving context.

[C,CN, PS,R]

2.55.2. Relate the size of a unit

of measure to the number
of units (limited to non-
standard units) used to
measure length and mass
(weight).

[C,CN, ME, R, V]

2.55.3. Compare and order

objects by length, height,
distance around, and mass

(weight) using non-standard

units, and make statements
of comparison.

[C, CN, ME, R, V]

2.55.4. Measure length to the
nearest non-standard unit by

m using multiple copies of a

unit
® using a single copy of a
unit (iteration process)
[C, ME, R, V]

3.55.1. Relate the passage of

time to common activities
using non-standard and
standard units (minutes,
hours, days, weeks, months,
years).

[CN, ME, R]

3.5S.2. Relate the number of

seconds to a minute, the
number of minutes to an

hour, and the number of days

to a month in a problem-
solving context.

[C,CN, PSR, V]

3.55.3. Demonstrate an
understanding of measuring

length (cm, m) by

m selecting and justifying
referents for the units cm
and m

m modelling and describing

the relationship between
the units cm and m

m estimating length using
referents

®m measuring and recording

length, width, and height

[C, CN, ME, PS, R, V]

4.55.1. Read and record time
using digital and analog
clocks, including 24-hour
clocks.

[C,CN, V]
4.5S.2. Read and record

calendar dates in a variety of
formats.
[C, V]
4.55.3. Demonstrate an
understanding of area of
regular and irregular 2-D
shapes by
® recognizing that area is
measured in square units

m selecting and justifying
referents for the units cm?
orm?

m estimating area by using
referents for cm? or m?

m determining and
recording area (cm? or m?)

m constructing different
rectangles for a given area
(cm? or m?) in order to
demonstrate that many
different rectangles may
have the same area

[C,CN, ME, PS, R, V]
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Shape and Space (Measurement)

[C] Communication
[CN] Connections

and Estimation

[ME] Mental Mathematics

[PS]
[R]
[T]
[vl

Problem Solving
Reasoning
Technology
Visualization

Grade 5

Grade 6

Grade 7

Grade 8

Grade 9

General Learning Outcome
Use direct or indirect
measurement to solve problems.

General Learning Outcome
Use direct or indirect
measurement to solve problems.

General Learning Outcome
Use direct or indirect
measurement to solve problems.

General Learning Outcome

Use direct or indirect

measurement to solve problems.

General Learning Outcome
Use direct or indirect
measurement to solve problems.

Specific Learning Outcomes

Specific Learning Outcomes

Specific Learning Outcomes

Specific Learning Outcomes

Specific Learning Outcomes

5.5S.1. Design and construct
different rectangles given
either perimeter or area, or
both (whole numbers), and
draw conclusions.

[C,CN, PS,R, V]

5.55.2. Demonstrate an
understanding of measuring
length (mm) by
m selecting and justifying

referents for the unit mm
m modelling and describing
the relationship between
mm and cm units, and
between mm and m units

[C, CN, ME, PS, R, V]

6.55.1. Demonstrate an
understanding of angles by
m identifying examples of
angles in the environment

m classifying angles
according to their
measure

m estimating the measure of
angles using 45°,90°, and
180° as reference angles

m determining angle
measures in degrees

m drawing and labelling
angles when the measure
is specified

[C,CN, ME, V]

6.55.2. Demonstrate that the
sum of interior angles is
m 180°in a triangle
m 360°in a quadrilateral
[CRI

7.55.1. Demonstrate an
understanding of circles by
m describing the
relationships among
radius, diameter, and
circumference of circles

m relating circumference to
pi ()

m determining the sum of
the central angles

m constructing circles with a
given radius or diameter

m solving problems
involving the radii,
diameters, and
circumferences of circles

[C,CN,R,V]

7.55.2. Develop and apply a
formula for determining the
area of
m friangles
m parallelograms
m circles
[CN, PS,R, V]

8.55.1. Develop and apply the
Pythagorean theorem to
solve problems.

[CN, PS,R, T, V]
8.55.2. Draw and construct nets
for 3-D objects.

[C, CN, PS, V]
8.55.3. Determine the surface
area of

m right rectangular prisms
m right triangular prisms
m right cylinders

to solve problems.

[C,CN, PS,R, V]

8.55.4. Develop and apply
formulas for determining the
volume of right prisms and
right cylinders.

[C,CN, PS,R, V]

9.55.1. Solve problems and
justify the solution strategy
using circle properties,
including
m the perpendicular from

the centre of acircleto a
chord bisects the chord

m the measure of the central
angle is equal to twice the
measure of the inscribed
angle subtended by the
same arc

m theinscribed angles
subtended by the same
arc are congruent

® atangenttoacircleis
perpendicular to the
radius at the point of
tangency

[C,CN,PS,R, T, V]
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Shape and Space (Measurement) (continued)

[C] Communication
[CN] Connections

and Estimation

[ME] Mental Mathematics

[PS]
[R]
[T]
[vl

Problem Solving
Reasoning
Technology
Visualization

Kindergarten

Grade 1

Grade 2

Grade 3

Grade 4

General Learning Outcome
Use direct or indirect
measurement to solve problems.

General Learning Outcome
Use direct or indirect
measurement to solve problems.

Specific Learning Outcomes

Specific Learning Outcomes

2.55.5. Demonstrate that
changing the orientation
of an object does not alter
the measurements of its
attributes.

[C,R, V]

3.55.4. Demonstrate an
understanding of measuring
mass (g, kg) by
m selecting and justifying
referents for the units g
and kg

m modelling and describing
the relationship between
the units g and kg

m estimating mass using
referents

m measuring and recording
mass

[C, CN, ME, PS, R, V]

3.55.5. Demonstrate an
understanding of perimeter
of regular and irregular
shapes by
® estimating perimeter

using referents for
centimetre or metre

m measuring and recording
perimeter (cm, m)

m constructing different
shapes for a given
perimeter (cm, m) to
demonstrate that many
shapes are possible for a
perimeter

[C, ME, PS, R, V]

40

Kindergarten to Grade 8 Mathematics:

Manitoba Curriculum Framework of Outcomes (2013)




[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning

] [ME] Mental Mathematics [T] Technology

Shape and Space (Measurement) (continued) and Estimation [V] Visualization
Grade 5 Grade 6 Grade 7 Grade 8 Grade 9

General Learning Outcome
Use direct or indirect
measurement to solve problems.

General Learning Outcome
Use direct or indirect
measurement to solve problems.

Specific Learning Outcomes

Specific Learning Outcomes

5.55.3. Demonstrate an
understanding of volume by
m selecting and justifying
referents for cm? or m?
units
m estimating volume by
using referents for cm? or
m3
m measuring and recording
volume (cm? or m3)
® constructing rectangular
prisms for a given volume
[C,CN, ME, PS, R, V]
5.55.4. Demonstrate an
understanding of capacity by

m describing the relationship

between mLand L
m selecting and justifying
referents for mL or L units
m estimating capacity by
using referents for mL or L

® measuring and recording
capacity (mL orL)
[C, CN, ME, PS, R, V]

6.5S.3. Develop and apply a
formula for determining the

m perimeter of polygons
® area of rectangles

m volume of right
rectangular prisms

[C,CN, PS,R, V]
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Shape and Space (3-D Objects and 2-D Shapes)

[C] Communication

[CN] Connections

[ME] Mental Mathematics
and Estimation

[PS]
[R]
[T]
[vl

Problem Solving
Reasoning
Technology
Visualization

Kindergarten

Grade 1

Grade 2

Grade 3

Grade 4

General Learning Outcome General Learning Outcome

Describe the characteristics of

3-D objects and 2-D shapes,

and analyze the relationships
among them.

Describe the characteristics of

3-D objects and 2-D shapes,

and analyze the relationships
among them.

General Learning Outcome General Learning Outcome

Describe the characteristics of

3-D objects and 2-D shapes,

and analyze the relationships
among them.

Describe the characteristics of

3-D objects and 2-D shapes,

and analyze the relationships
among them.

General Learning Outcome
Describe the characteristics of

3-D objects and 2-D shapes,
and analyze the relationships

among them.

Specific Learning Outcomes Specific Learning Outcomes

Specific Learning Outcomes Specific Learning Outcomes

Specific Learning Outcomes

K.SS.2. Sort 3-D objects using a
single attribute.
[C,CN, PS,R, V]

K.SS.3. Build and describe 3-D
objects.
[CN, PS, V]

1.55.2. Sort 3-D objects and 2-D
shapes using one attribute,
and explain the sorting rule.
[C,CN,R, V]

1.55.3. Replicate composite 2-D
shapes and 3-D objects.

[CN, PS, V]

1.55.4. Compare 2-D shapes to
parts of 3-D objects in the
environment.

[C,CN, V]

2.55.6. Sort 2-D shapesand 3-D  3.55.6. Describe 3-D objects

objects using two attributes,
and explain the sorting rule.

[C,CN,R,V]

2.55.7. Describe, compare,
and construct 3-D objects,
including
m cubes

m spheres

® cones

m cylinders

B prisms

® pyramids
[C,CN,R,V]

2.55.8. Describe, compare,
and construct 2-D shapes,
including
m triangles
® squares
m rectangles
m circles
[C,CN,R,V]

2.55.9. Identify 2-D shapes as

parts of 3-D objects in the
environment.

[C,CN,R,V]

according to the shape of
the faces and the number of
edges and vertices.

[C,CN, PS,R, V]

3.55.7. Sort regular and irregular

polygons, including
m triangles

m quadrilaterals

® pentagons

® hexagons

m octagons

according to the number
of sides.

[C,CN,R,V]

4.55.4. Solve problems

involving 2-D shapes and 3-D
objects.

[CN, PS, V]

4.5S.5. Describe and construct

rectangular and triangular
prisms.

[C,CN,R,V]
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Shape and Space (3-D Objects and 2-D Shapes)

[C] Communication [PS] Problem Solving
[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology

and Estimation [V] Visualization

Grade 5

Grade 6 Grade 7 Grade 8 Grade 9

General Learning Outcome General Learning Outcome General Learning Outcome General Learning Outcome General Learning Outcome

Describe the characteristics of

3-D objects and 2-D shapes,

and analyze the relationships
among them.

Describe the characteristics of
3-D objects and 2-D shapes,
and analyze the relationships

Describe the characteristics of

3-D objects and 2-D shapes,

and analyze the relationships
among them.

Describe the characteristics of

3-D objects and 2-D shapes,

and analyze the relationships
among them.

Describe the characteristics of
3-D objects and 2-D shapes,
and analyze the relationships

among them. among them.

Specific Learning Outcomes Specific Learning Outcomes Specific Learning Outcomes Specific Learning Outcomes Specific Learning Outcomes

5.5S.5. Describe and provide
examples of edges and faces

6.55.4. Construct and compare
triangles, including

9.55.2. Determine the surface
area of composite 3-D

8.5S.5. Draw and interpret top,

7.55.3. Perform geometric
front, and side views of 3-D

constructions, including

of 3-D objects, and sides of ® scalene » perpendicular line objects composed of right objects to solve problems.
2-D shapes, that are m isosceles segments rectangular prisms. [C,CN,PS,R, V]

= parallel = equilateral m parallel line segments [C,CN,R, T, V] 9.55.3. Demonstrate an

® intersecting m right » perpendicular bisectors understanding of similarity
= perpendicular m obtuse ® angle bisectors of polygons.

m vertical ® acute [CN, R, V] [C,CN, PS,R, V]

m horizontal

[CI CNI RI Tl V]
5.55.6. Identify and sort
quadrilaterals, including

m rectangles

according to their attributes.
[C,R V]

in different orientations.
[C,PS,R, V]
6.5S.5. Describe and compare

the sides and angles of
regular and irregular

m squares polygons.
m trapezoids [C,PS,R, V]
m parallelograms

m rhombuses

General and Specific Learning Outcomes N

43



Shape and Space (Transformations)

[C] Communication
[CN] Connections

[PS] Problem Solving
[R] Reasoning

[ME] Mental Mathematics [T] Technology

and Estimation

[V] Visualization

Kindergarten Grade 1

Grade 2

Grade 3

Grade 4

General Learning Outcome
Describe and analyze position and
motion of objects and shapes.

Specific Learning Outcomes

4.55.6. Demonstrate an
understanding of line
symmetry by
m identifying symmetrical
2-D shapes

m creating symmetrical
2-D shapes

® drawing one or more
lines of symmetry in a
2-D shape

[C,CN, V]
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Shape and Space (Transformations)

[C] Communication
[CN] Connections

and Estimation

[ME] Mental Mathematics

[PS]
[R]
[T]
[vl

Problem Solving
Reasoning
Technology
Visualization

Grade 5

Grade 6

Grade 7

Grade 8

Grade 9

General Learning Outcome
Describe and analyze position and
motion of objects and shapes.

General Learning Outcome
Describe and analyze position and
motion of objects and shapes.

General Learning Outcome
Describe and analyze position and
motion of objects and shapes.

General Learning Outcome
Describe and analyze position and
motion of objects and shapes.

General Learning Outcome
Describe and analyze position and
motion of objects and shapes.

Specific Learning Outcomes

Specific Learning Outcomes

Specific Learning Outcomes

Specific Learning Outcomes

Specific Learning Outcomes

5.55.7. Perform a single
transformation (translation,
rotation, or reflection) of a
2-D shape, and draw and
describe the image.

[C,CN, T, V]

5.55.8. Identify a single
transformation (translation,
rotation, or reflection) of
2-D shapes.

[C,T,V]

6.55.6. Perform a combination
of transformations
(translations, rotations,
or reflections) on a single
2-D shape, and draw and
describe the image.

[C,CN, PS, T, V]

6.5S.7. Perform a combination
of successive transformations
of 2-D shapes to create a
design, and identify and
describe the transformations.
[C,CN, T, V]

6.55.8. Identify and plot points
in the first quadrant of a
Cartesian plane using whole-
number ordered pairs.
[C,CN, V]

6.55.9. Perform and describe
single transformations of
a 2-D shape in the first
quadrant of a Cartesian plane
(limited to whole-number
vertices).

[C,CN,PS, T, V]

7.55.4. Identify and plot points
in the four quadrants of
a Cartesian plane using
ordered pairs.

[C,CN, V]

7.55.5. Perform and describe
transformations of a 2-D
shape in all four quadrants of
a Cartesian plane (limited to
integral vertices).

[C,CN, PS, T, V]

8.55.6. Demonstrate
an understanding of
tessellation by
m explaining the properties
of shapes that make
tessellating possible
m creating tessellations

m identifying tessellations in
the environment

[C,CN, PS, T, V]

9.55.4. Draw and interpret scale
diagrams of 2-D shapes.
[CN,R, T, V]

9.55.5. Demonstrate an
understanding of line and
rotation symmetry.

[C,CN, PS, V]
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Statistics and Probability (Data Analysis)

[C] Communication
[CN] Connections

and Estimation

[ME] Mental Mathematics

[PS]
[R]
[T]
[vl

Problem Solving
Reasoning
Technology
Visualization

Kindergarten

Grade 1 Grade 2

Grade 3

Grade 4

General Learning Outcome
Collect, display, and analyze
data to solve problems.

General Learning Outcome
Collect, display, and analyze
data to solve problems.

General Learning Outcome
Collect, display, and analyze
data to solve problems.

Specific Learning Outcomes

Specific Learning Outcomes

Specific Learning Outcomes

2.SP.1. Gather and record data
about self and others to
answer questions.
[C, CN, PS, V]

2.SP.2. Construct and
interpret concrete graphs
and pictographs to solve
problems.

[C,CN, PS,R, V]

3.5P.1. Collect first-hand data
and organize it using
m tally marks
m line plots
m charts
m ists
to answer questions.
[C,CN, V]
3.5P.2. Construct, label, and

interpret bar graphs to solve
problems.

[PS, R, V]

4.SP.1. Demonstrate an
understanding of many-to-
one correspondence.
[C,R T, V]

4.SP.2. Construct and interpret
pictographs and bar graphs
involving many-to-one
correspondence to draw
conclusions.
[C,PS,R, V]
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Statistics and Probability (Data Analysis)

[C] Communication [PS]
[CN] Connections [R]
[ME] Mental Mathematics [T]

and Estimation [V]

Problem Solving
Reasoning
Technology
Visualization

Grade 5

Grade 6 Grade 7 Grade 8 Grade 9

General Learning Outcome

Collect, display, and analyze
data to solve problems.

General Learning Outcome General Learning Outcome General Learning Outcome General Learning Outcome
Collect, display, and analyze Collect, display, and analyze Collect, display, and analyze Collect, display, and analyze
data to solve problems. data to solve problems. data to solve problems. data to solve problems.

Specific Learning Outcomes

Specific Learning Outcomes Specific Learning Outcomes Specific Learning Outcomes Specific Learning Outcomes

5.SP.1. Differentiate between
first-hand and second-hand
data.
[C,RTV]

5.SP.2. Construct and interpret
double bar graphs to draw
conclusions.

[C,PS,R, T, V]

6.SP.1. Create, label, and 7.SP.1. Demonstrate an 8.SP.1. Critique ways in which 9.5P.1. Describe the effect of

interpret line graphs to draw understanding of central data are presented. = bias
conclusions. tendency gr!d range by [C,R,T,V] m use of language
[C,CN, PS,R, V] m determining the measures m ethics

6.5P.2. Select, justify, and use of central tendency (mean, = Cost
appropriate methods of median, mode) and range cos -
collecting data, including m determining the most m time andtiming
m questionnaires appropriate measures of W privacy
® experiments central tendency to report m cultural sensitivity

findings on the collection of data
m databases :
[C,PS,R, T] [C,CN,R,T]

m electronic media
[C,PS,T]
6.5P.3. Graph collected data

7.5P.2. Determine the effect on
the mean, median, and mode
when an outlier is included in

9.SP.2. Select and defend the
choice of using either a
population or a sample of

and analyze the graph to a data set. a population to answer a
solve problems. [C,CN, PS,R] question.
[C,CN, PS] 7.5P.3. Construct, label, and [C, CN, PS,R]

interpret circle graphs to
solve problems.

[C,CN,PS,R, T, V]
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[C] Communication [PS]

Problem Solving

[CN] Connections [R] Reasoning
L. .. . . ME] Mental Mathematics [T] Technolo
Statistics and Probability (Data Analysis) (continued) [ME] and Estimation [[v% Visuanza%n
Kindergarten Grade 1 Grade 2 Grade 3 Grade 4
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[C] Communication [PS] Problem Solving
[CN] Connections [R] Reasoning
L . . . ME] Mental Mathematics [T] Technolo
Statistics and Probability (Data Analysis) (continued) [ME] and Estimation [[v% Visuanza%n
Grade 5 Grade 6 Grade 7 Grade 8 Grade 9

General Learning Outcome
Collect, display, and analyze
data to solve problems.

Specific Learning Outcomes

9.SP. 3. Develop and implement

a project plan for the

collection, display, and

analysis of data by

m formulating a question for
investigation

m choosing a data collection
method that includes
social considerations

m selecting a population or a
sample

m collecting the data

m displaying the collected
data in an appropriate
manner

m drawing conclusions to
answer the question

[C,PS,R T, V]
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[C] Communication [PS]

Problem Solving

[CN] Connections [R] Reasoning
L. .. ) ME] Mental Mathematics [T] Technolo
Statistics and Probability (Chance and Uncertainty) [ME] and Estimation [[v% Visuanza%n
Kindergarten Grade 1 Grade 2 Grade 3 Grade 4
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[C] Communication [PS] Problem Solving
[CN] Connections [R] Reasoning
L. . . [ME] Mental Mathematics [T] Technology
Statistics and Probability (Chance and Uncertainty) and Estimation [V] Visualization
Grade 5 Grade 6 Grade 7 Grade 8 Grade 9
General Learning Outcome General Learning Outcome General Learning Outcome General Learning Outcome General Learning Outcome
Use experimental or theoretical Use experimental or theoretical Use experimental or theoretical Use experimental or theoretical Use experimental or theoretical
probabilities to represent and solve  probabilities to represent and solve  probabilities to represent and solve  probabilities to represent and solve  probabilities to represent and solve
problems involving uncertainty. problems involving uncertainty. problems involving uncertainty. problems involving uncertainty. problems involving uncertainty.
Specific Learning Outcomes Specific Learning Outcomes Specific Learning Outcomes Specific Learning Outcomes Specific Learning Outcomes
5.5P.3. Describe the likelihood  6.SP.4. Demonstrate 7.5P4. Express probabilities 8.5P.2. Solve problems 9.5P4. Demonstrate an
of a single outcome an understanding of as ratios, fractions, and involving the probability of understanding of the role of
occurring, using words probability by percents. independent events. probability in society.
such as m identifying all possible [C,CN,R, T, V] [C,CN, PS, T] [C,CN,R, T]
® impossible outcomes of a probability  7.5p5, Identify the sample
m possible experiment space (where the combined
® certain m differentiating between sample space has 36 or fewer
[C,CN, PS, R] experimental and elements) for a probability
e he likelih theoretical probability experiment involving two
5.5P4. Compare the likelihood a determining the independent events.
of two possible outcomes theoretical probability of (C. ME, PS]
occurring, using words eoretica’ probability 0 P »
such as outcomes in a probability  7.5p6. Conduct a probability
m less likel experiment experiment to compare
I I)'lk | m determining the the theoretical probability
" equally fikely experimental probability (determined using a tree
= more likely of outcomes in a diagram, table, or another
[C,CN, PS,R] probability experiment graphic organizer) and
® comparing experimental experimental probability of
results with the theoretical two independent events.
probability for an [C,PS,R, T]
experiment
[C, ME, PS, T]
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General and Specific Learning Outcomes with [C] Communication  [PS] Problem Solving
H ; [CN] Connections [R] Reasoning
Achievement Indicators by Grade [ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization
Kindergarten Strand: General Learning Outcome:
Number Develop number sense.
Specific Learning Outcomes Achievement Indicators
It is expected that students will: The following set of indicators may be used to determine whether

students have met the corresponding specific outcome.

K.N.1. Say the number sequence by 1s, starting anywhere from 1t030  m Recite the number sequence from 1 to 30 and from 10 to 1.
and from 10to 1. = Name the number that comes after a given number, 1to 9.
[C,CN,V] = Name the number that comes before a given number, 2 to 10.
m Recite number names from a given number to a stated number (forward - 1 to 10,
backward - 10 to 1) using visual aids.
K.N.2.  Subitize and name familiar arrangements of 1 to 6 dots (or m ook briefly at a given familiar arrangement of 1 to 6 dots (or objects), and identify the
objects). number represented without counting.
[C,CN, ME, V] m [dentify the number represented by a given dot arrangement on a five frame, and describe

the number’s relationship to 5.

m [dentify the number represented by a given dot arrangement on a five frame, and identify
the numbers that are one more and one less.

K.N.3.  Relate a numeral, 1 to 10, to its respective quantity. m Construct a set of objects corresponding to a given numeral.
[CN,R, V] m Name the number for a set of objects.
m Hold up the appropriate number of fingers for a given numeral.
m Match numerals with their pictorial representations.

K.N.4.  Represent and describe numbers 2 to 10 in two parts, concretely ® Show a number as two parts, using fingers, counters, or other objects, and name the
and pictorially. number of objects in each part.

[C,CN, ME, R, V] m Show a number as two parts using pictures, and name the number of objects in each part.

52 B Kindergarten to Grade 8 Mathematics: Manitoba Curriculum Framework of Outcomes (2013)



[C] Communication [PS] Problem Solving
[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology

Kindergarten and Estimation [V] Visualization
Strand: General Learning Outcome:
Number Develop number sense.
Specific Learning Outcomes Achievement Indicators
It is expected that students will: The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.
K.N.5.  Demonstrate an understanding of counting to 10 by m Answer the question, “How many are in the set?” using the last number counted in a set.
m indicating that the last number said identifies “how many” = Show that the count of the number of objects in a set does not change regardless of the
m showing that any set has only one count order in which the objects are counted.
[C,CN, ME, R, V] m Count the number of objects in a given set, rearrange the objects, predict the new count,
and recount to verify the prediction.
K.N.6.  Compare quantities, 1to 10, m Construct a set to show more than, fewer than, or as many as a given set.
® using one-to-one correspondence m Compare two sets through direct comparison, and describe the sets using words such as
® by ordering numbers representing different quantities “more,” “fewer,” “as many as,” or “the same number.”
[C,CN, V] m Order quantities using objects, five frames, ten frames, or dot cards.
m Order, using at least two benchmarks, numerals 1 to 10 on a vertical or horizontal
number line.

General and Specific Learning Outcomes N
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Kindergarten

[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Strand:
Patterns and Relations (Patterns)

General Learning Outcome:
Use patterns to describe the world and solve problems.

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

K.PR.1.  Demonstrate an understanding of repeating patterns (two or Distinguish between repeating patterns and non-repeating sequences in a set by
three elements) by identifying the part that repeats.
m jdentifying Copy a repeating pattern (e.g., actions, sound, colour, size, shape, orientation) and describe
n reproducing the pattern.
m extending m Extend a variety of repeating patterns to two more repetitions.
m creating m (reate a repeating pattern using manipulatives, musical instruments, or actions, and
patterns using manipulatives, sounds, and actions. descr!be the patte.rn. ) )
[C,CN. PS, V] Identify and describe a repeating pattern in the classroom, the school, and outdoors (e.g.,
e in a familiar song, in a nursery rhyme).
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Kindergarten

[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Strand:
Shape and Space (Measurement)

General Learning Outcome:
Use direct or indirect measurement to solve problems.

Specific LearningOutcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

K.SS.1.

Use direct comparison to compare two objects based on a single
attribute, such as length (height), mass (weight), and volume
(capacity).

[C,CN, PS,R, V]

m Compare the length (height) of two objects, and explain the comparison using the words
“shorter,” “longer (taller),” or “almost the same.”

m Compare the mass (weight) of two objects, and explain the comparison using the words
“lighter,” heavier,” or “almost the same.”

m Compare the volume (capacity) of two objects, and explain the comparison using the
words “less,” “more,” “bigger,” “smaller,” or “almost the same.”

General and Specific Learning Outcomes N
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[C] Communication [PS] Problem Solving
[CN] Connections [R] Reasoning
) [ME] Mental Mathematics [T] Technology
Klndergarten and Estimation [V] Visualization
Strand: General Learning Outcome:
Shape and Space Describe the characteristics of 3-D objects and 2-D shapes,
(3-D Objects and 2-D Shapes) and analyze the relationships among them.
Specific Learning Outcomes Achievement Indicators
It is expected that students will: The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.
K.SS.2.  Sort 3-D objects using a single attribute. m Sort a set of familiar 3-D objects using a single attribute, such as size or shape, and explain
[C,CN, PS,R, V] m the sorting rule.
m Determine the difference between two pre-sorted sets by explaining a sorting rule used to
sort them.
K.SS.3.  Build and describe 3-D objects. m (Create a representation of a 3-D object using materials such as modelling clay and building
[CN, PS, V] blocks, and compare the representation to the original 3-D object.
m Describe a 3-D object using words such as “big,” “little,” “round,” “like a box,” and “like
acan.
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Grade 1

[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Strand:
Number

General Learning Outcome:
Develop number sense.

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

1.N.1. Say the number sequence by m Recite forward by 1s the number sequence between two given numbers (0 to 100).
m 1sforward and backward between any two given numbers (0 ® Recite backward by 1s the number sequence between two given numbers.
to 100) m Record a numeral (0 to 100) symbolically when it is presented orally.
® 2sto 30, forward starting at 0 m Read a numeral (0 to 100) when it is presented symbolically.
m 5sand 10s to 100, forward starting at 0 = Skip-count by 2s to 30 starting at 0.
[C, CN, ME, V] m Skip-count by 5s to 100 starting at 0.
m Skip-count by 10s to 100 starting at 0.
m |dentify and correct errors and omissions in a number sequence.
1.N.2.  Subitize and name familiar arrangements of 1 to 10 dots (or m ook briefly at a familiar dice arrangement of 1 to 6 dots, and identify the number
objects). represented without counting.
[C,CN, ME, V] m ook briefly at a familiar ten-frame arrangement of 1 to 10 dots (or objects), and identify
the number represented without counting.
m Look briefly at a finger arrangement, and identify how many fingers there are without
counting.
= |[dentify the number represented by an arrangement of dots (or objects) on a ten frame,
and describe the number’s relationship to 5 and to 10.
1.N.3. Demonstrate an understanding of counting by (Itis intended that the sets be limited to less than 30 objects and that students count on from

® using the counting-on strategy
® using parts or equal groups to count sets
[C,CN, ME, R, V]

multiples of 2, 5, and 10 respectively.)

Determine the total number of objects in a set, starting from a known quantity and
counting on by 1s.

Count number of objects in a set using groups of 2s, 5s, or 10s.

m Count the total number of objects in a set, starting from a known quantity and counting

on by using groups of 2s, 5s, or 10s.

General and Specific Learning Outcomes N
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Grade 1

[C] Communication [PS]
[CN] Connections [R]
[ME] Mental Mathematics [T]

and Estimation [V]

Problem Solving
Reasoning
Technology
Visualization

Strand:
Number (continued)

General Learning Outcome:
Develop number sense.

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

1.N.4.  Represent and describe numbers to 20, concretely, pictorially, m Represent a number up to 20 using a variety of manipulatives, including ten frames and
and symbolically. base-10 materials.
[C,CN, V] m Read number words to 20.
m Partition any quantity up to 20 into two parts, and identify the number of objects in
each part.
m Represent a number to 20 in two parts, concretely, pictorially, and symbolically.
m Determine compatible number pairs for 5, 10, and 20.
= Model a number using two different objects (e.g., 10 desks represents the same number as
10 pencils).
m Place numerals on a horizontal or vertical number line with benchmarks 0, 5, 10, and 20.
1.N.5.  Compare and order sets containing up to 20 elements to solve m Build a set equal to another set that contains up to 20 elements.
problems using m Build a set that has more, fewer, or as many elements as another set.
m referents m Build several sets of different objects that have the same number of elements in the set.
®m one-to-one correspondence m Compare two sets using one-to-one correspondence, and describe them using
[C,CN, ME, PS, R, V] comparative words such as “more,” “fewer,” or “as many.”
m Compare a set to a referent using comparative language.
m Solve a story problem (pictures and words) that involves the comparison of two quantities.
1.N.6.  Estimate quantities to 20 by using referents. m Estimate a quantity by comparing it to a referent (known quantity).
[C, ME, PS, R, V] m Select an estimate for a quantity by choosing between at least two possible choices, and
explain the choice.
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Grade 1

[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Strand:
Number (continued)

General Learning Outcome:
Develop number sense.

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

1.N.7. . Demonstrate, concretely and pictorially, how a number, up to
30, can be represented by a variety of equal groups with and
without singles.

[C,R V]

Represent a number in a variety of equal groups with and without singles (e.g., 17 can be
represented by 8 groups of 2 and one single, 5 groups of 3 and two singles, 4 groups of 4
and one single, 3 groups of 5 and two singles, and 1 group of 10 with seven singles).

Recognize that for a number of counters, no matter how they are grouped, the total
number of counters does not change.

Group a set of counters into equal groups with and without singles in more than one way,
and explain which grouping makes counting easier.

1.N.8.  Identify the number, up to 20, that is one more, two more, one
less, and two less than a given number.

[C,CN, ME, R, V]

Name the number that is one more, two more, one less, or two less than a given number,
up to 20.

Represent a number on a ten frame that is one more, two more, one less, or two less than a

given number.

General and Specific Learning Outcomes N
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Grade 1

[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Strand:
Number (continued)

General Learning Outcome:
Develop number sense.

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

1.N.9.  Demonstrate an understanding of addition of numbers with m Actout a story problem presented orally or through shared reading.
answers to 20 anql their correspondmg subtraction facts, ® [ndicate if the scenario in a story problem represents additive or subtractive action.
concr.etely, plsj(orlally, and symbgllcally, by ) m Represent the numbers and actions presented in a story problem by using manipulatives,
= using familiar and mathematical language to describe and record them using sketches and/or number sentences.
addlt.lve and subt.ract|ve actlon§ from their experience m (Create a story problem for addition that connects to student experience, and simulate the
m creating and solving problems in context that involve action with counters.
addition and subtraction o _ m Create a story problem for subtraction that connects to student experience, and simulate
m modelling addition and subtraction using a variety of the action with counters.
concrete and visual representations, and recording the m Create a story problem for a number sentence.
process symbolically o . . .
[C, CN, ME, PS, R, V] m Represent a story problem pictorially or symbolically to show the additive or subtractive
o= R 2 action, and solve the problem.
1.N.10.  Describe and use mental mathematics strategies including (Itis intended that students show their understanding of strategies using manipulatives,
® counting on, counting back pictorial representations, and/or patterns when determining sums and differences.)
B using one more, one less m Use and describe a mental mathematics strategy for determining a sum.
® making 10 m Use and describe a mental mathematics strategy for determining a difference.
m starting from known doubles m Use and describe the related addition facts for a subtraction fact (fact family) (e.g., 6 -4 =2
® using addition to subtract has two related addition facts: 4 +2=6,2 + 4 =6).
to determine the basic addition and related subtraction facts = Use and describe related subtraction facts for an addition fact (fact family) (e.g., 2+ 3 =5
to 18. has two related subtraction facts:5-3=2,5-2=3).
[C, CN, ME, PS, R, V]
Recall of one more and one less, complementary
(compatible) numbers that add up to 5 and 10, doubles (up
to 5+ 5), and related subtraction facts is expected by the
end of Grade 1.
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Grade 1

[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Strand:
Patterns and Relations (Patterns)

General Learning Outcome:
Use patterns to describe the world and solve problems.

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

1.PR.1.  Demonstrate an understanding of repeating patterns (two to m Describe a repeating pattern containing two to four elements in its core.
four elements) by m |[dentify errors in a repeating pattern.
® describing m |dentify the missing element(s) in a repeating pattern.
= reproducing m Create and describe a repeating pattern using a variety of manipulatives, musical
m extending instruments,
m creating ® and actions.
patterns using manipulatives, diagrams, sounds, and actions. m Reproduce and extend a repeating pattern using manipulatives, diagrams, sounds, and
[C,PS,R,V] actions.
m |[dentify and describe, using everyday language, a repeating pattern in the environment
(e.g., classroom, outdoors).
m |[dentify repeating events (e.g., days of the week, birthdays, seasons).
1.PR.2.  Translate repeating patterns from one representation to another. ® Represent a repeating pattern using another mode (e.g., actions to sound, colour to shape,

[C,R V]

ABC ABC to blue yellow green blue yellow green).
Describe a repeating pattern using a letter code (e.g., ABC ABC...).
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Grade 1

[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Strand:
Patterns and Relations (Variables and Equations)

General Learning Outcome:
Represent algebraic expressions in multiple ways.

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

1.PR.3.  Describe equality as a balance and inequality as an imbalance,
concretely and pictorially (0 to 20).

[C,CN,R,V]

Construct two equal sets using the same objects (same shape and mass), and demonstrate
their equality of number using a balance scale.

Construct two unequal sets using the same objects (same shape and mass), and
demonstrate their inequality of number using a balance scale.

Determine if two concrete sets are equal or unequal, and explain the process used.

1.PRA4.  Record equalities using the equal symbol (0 to 20).
[C,CN, PS, V]

m Represent an equality using manipulatives or pictures.
m Represent a pictorial or concrete equality in symbolic form.

Provide examples of equalities where the sum or difference is on either the left or right
side of the equal symbol (=).

Record different representations of the same quantity (0 to 20) as equalities.
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Grade 1

[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Strand:
Shape and Space (Measurement)

General Learning Outcome:
Use direct or indirect measurement to solve problems.

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

1.55.1.

Demonstrate an understanding of measurement as a process of
comparing by

m identifying attributes that can be compared

m ordering objects

®m  making statements of comparison

m filling, covering, or matching

[C,CN, PS,R, V]

Identify common attributes, such as length (height), mass (weight), volume (capacity), and
area, which could be used to compare a set of two objects.

Compare two objects and identify the attributes used to compare.

m Determine which of two or more objects is longest/shortest by matching, and explain

the reasoning.

Determine which of two or more objects is heaviest/lightest by comparing, and explain
the reasoning.

Determine which of two or more objects holds the most/least by filling, and explain
the reasoning.

Determine which of two or more objects has the greatest/least area by covering, and
explain the reasoning.
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Grade 1

[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Strand:
Shape and Space
(3-D Objects and 2-D Shapes)

General Learning Outcome:
Describe the characteristics of 3-D objects and 2-D shapes,
and analyze the relationships among them.

Specific Learning Outcomes

It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

1.55.2.  Sort 3-D objects and 2-D shapes using one attribute, and explain =
m Sort a set of familiar 3-D objects using a single attribute determined by the student, and

the sorting rule.
[C,CN,R,V]

Sort a set of familiar 3-D objects or 2-D shapes using a given sorting rule.

explain the sorting rule.

Sort a set of 2-D shapes using a single attribute determined by the student, and explain the
sorting rule.

Determine the difference between two pre-sorted sets of familiar 3-D objects or 2-D
shapes, and explain a possible sorting rule used to sort them.

1.55.3.  Replicate composite 2-D shapes and 3-D objects.
[CN, PS,V]

m Select 2-D shapes from a given set of 2-D shapes to reproduce a composite 2-D shape.
m Select 3-D objects from a given set of 3-D objects to reproduce a composite 3-D object.
m Predict and select the 2-D shapes used to produce a composite 2-D shape, and verify by

deconstructing the composite shape.

Predict and select the 3-D objects used to produce a composite 3-D object, and verify by
deconstructing the composite object.

1.55.4.  Compare 2-D shapes to parts of 3-D objects in the environment. =

[C,CN, V]

Identify 3-D objects in the environment that have parts similar to a 2-D shape.
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Grade 2

[C] Communication [PS] Problem Solving
[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology

and Estimation [V] Visualization

Strand:
Number

General Learning Outcome:
Develop number sense.

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

2.N.1.  Say the number sequence from 0 to 100 by m Extend a skip-counting sequence by 2s, 5s, or 10s forward and backward.
m 25, 5s,and 10s, forward and backward, using starting points ~ ® Skip-count by 10s, given any number from 1 to 9 as a starting point.
that are multiples of 2, 5, and 10 respectively m Count by 2s starting from 1 or from any odd number.
® 10s using starting points from 1to0 9 m [dentify and correct errors and omissions in a skip-counting sequence.
® 2sstarting from 1 m Count a sum of money with pennies, nickels, or dimes (to 100¢).
[C, CN, ME, R] = Count quantity using groups of 2s, 5s, or 10s and counting on.
2.N.2.  Demonstrate if a number (up to 100) is even or odd. m Determine if a number is even or odd by using concrete materials or pictorial
[C,CN, PS, R] representations.
m |dentify even and odd numbers in a sequence, such as in a hundred chart.
m Sort a set of numbers into even and odd.
2.N.3.  Describe order or relative position using ordinal numbers. m [ndicate the position of an object in a sequence by using ordinal numbers.
[C,CN,R] m Compare the relative position of an object in two different sequences.
2.N4.  Represent and describe numbers to 100, concretely, pictorially, Represent a number using concrete materials, such as ten frames and base-10 materials.

and symbolically.
[C,CN, V]

Represent a number using coins (pennies, nickels, dimes, and quarters).
Represent a number using tallies.

Represent a number pictorially.

Represent a number using expressions (e.g., 24 + 6, 15 + 15,40 - 10).
Read a number (0-100) in symbolic or word form.

Record a number (0-20) in words.

Determine compatible number pairs for 20 or 50.
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Grade 2

[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Strand:
Number (continued)

General Learning Outcome:
Develop number sense.

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

2.N.5.  Compare and order numbers up to 100.
[C,CN,R, V]

Order a set of numbers in ascending or descending order, and verify the result using a
hundred chart, number line, ten frames, or by making reference to place value.

Identify errors in an ordered sequence.

m [dentify missing numbers in a hundred chart.
m [dentify errors in a hundred chart.

2.N.6.  Estimate quantities to 100 using referents.

m Estimate a quantity by comparing it to a referent (known quantity).

[C, ME, PS, R] m Estimate the number of groups of 10 in a quantity using 10 as a referent.
Select between two possible estimates for a quantity, and explain the choice.
2.N.7.  lllustrate, concretely and pictorially, the meaning of place value Explain and show with counters the meaning of each digit for a 2-digit numeral with
for numbers to 100. both digits the same (e.g., for the numeral 22, the first digit represents two tens [twenty
[C,CN, R, V] counters] and the second digit represents two ones [two counters]).

Count the number of objects in a set using groups of 10s and 1s, and record the result as a
2-digit numeral under the headings of 10s and 1s.

Describe a 2-digit numeral in at least two ways (e.g., 24 as two tens and four ones, twenty
and four, two groups of ten and four left over, and twenty-four ones).

lllustrate using 10 frames and diagrams that a numeral consists of a certain number of
groups of 10 and a certain number of 1s.

lllustrate using proportional base-10 materials that a numeral consists of a certain number
of tens and a certain number of ones.

Explain why the value of a digit depends on its placement within a numeral.
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Grade 2

[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Strand:
Number (continued)

General Learning Outcome:
Develop number sense.

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

2.N.8.  Demonstrate and explain the effect of adding zero to or m Add zero to a number and explain why the sum is the same as the addend.
subtracting zero from any number. m Subtract zero from a number and explain why the difference is the same as the number.
[C,R]

2.N9.  Demonstrate an understanding of addition (limited to 1- and Model addition and subtraction using concrete materials or visual representations, and

2-digit numerals) with answers to 100 and the corresponding
subtraction by

® using personal strategies for adding and subtracting with and
without the support of manipulatives

m creating and solving problems that involve addition and
subtraction

m explaining that the order in which numbers are added does
not affect the sum

m explaining that the order in which numbers are subtracted
may affect the difference

[C,CN, ME, PS, R, V]

record the process symbolically.

m Create an addition or a subtraction number sentence and a story problem for a solution.

Solve a problem involving a missing addend, and describe the strategy used.

Solve a problem involving a missing minuend or subtrahend, and describe the
strategy used.

m Match a number sentence to a missing addend problem.

Match a number sentence to a missing subtrahend or minuend problem.

m Add a set of numbers in two different ways, and explain that the sum is the same

(e9,2+5+3+8=2+3+5+80r5+3+8+2).
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Grade 2

[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Strand:
Number (continued)

General Learning Outcome:
Develop number sense.

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

2.N.10.  Apply mental mathematics strategies, including m Explain the mental mathematics strategy that could be used to determine an addition or
m using doubles subtraction fact, such as
= making 10 using doubles (e.g., for 4 + 6, think 5 + 5)
® using one more, one less using doubles plus one (e.g., for 4 + 5, think 4 + 4 + 1)
® using two more, two less using doubles take away one (e.g., for 4 + 5, think 5+ 5 - 1)
m building on a known double using doubles plus two (e.g., for 4 + 6, think 4 + 4 + 2)
® using addition for subtraction using doubles take away two (e.g., for 4 + 6, think 6 + 6 - 2)
to develop recall of basic addition facts to 18 and related making 10 (e.g., for 7 + 5, think 7 + 3 + 2)
subtraction facts. building on a known double (e.g., 6 +6=12,506+7=12+1=13)
[C,CN, ME, R, V] using addition for subtraction (e.g., for 7 - 3, think 3+ 7 =7)
m Use and describe a personal strategy for determining a sum to 18 and the
Recall of facts to 10, doubles to 9 + 9, and related subtraction corresponding subtraction.
facts is expected by the end of Grade 2.
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Grade 2

[C] Communication [PS] Problem Solving
[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology

and Estimation [V] Visualization

Strand:
Patterns and Relations (Patterns)

General Learning Outcome:
Use patterns to describe the world and solve problems.

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

2.PR.1.  Predict an element in a repeating pattern using a variety of m [dentify the core of a repeating pattern.
strategies. m Describe and extend a pattern with two attributes.
[C,CN, PS,R, V] m Explain the rule used to create a repeating non-numerical pattern.
m Predict an element in a repeating pattern using a variety of strategies.
m Predict an element of a repeating pattern, and extend the pattern to verify the prediction.
2.PR.2. Demonstrate an understanding of increasing patterns by m |dentify and describe increasing patterns in a variety of contexts (e.g., hundred chart,
m describing number line, addition tables, calendar, a tiling pattern, or drawings).
m reproducing m Represent an increasing pattern concretely and pictorially.
m extending m |dentify errors in an increasing pattern.
m creating m Explain the rule used to create an increasing pattern.
patterns using manipulatives, diagrams, sounds, and actions = (Create an increasing pattern and explain the pattern rule.
(numbers to 100). m Represent an increasing pattern using another mode (e.g., colour to shape).
[C,CN, PS,R, V] m Solve a problem using increasing patterns.
m |[dentify and describe increasing patterns in the environment (e.g., house/room numbers,
flower petals, book pages, calendar, pine cones, leap years).
m Determine missing elements in a concrete, pictorial, or symbolic increasing pattern, and

explain the reasoning.
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[C] Communication [PS] Problem Solving
[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
Grade 2 and Estimation [V] Visualization
Strand: General Learning Outcome:
Patterns and Relations (Variables and Equations) Represent algebraic expressions in multiple ways.
Specific Learning Outcomes Achievement Indicators
It is expected that students will: The following set of indicators may be used to determine whether

students have met the corresponding specific outcome.

2.PR.3. Demonstrate and explain the meaning of equality and inequality ® Determine whether two quantities of the same object (same shape and mass) are equal by
by using manipulatives and diagrams (0 to 100). using a balance scale.
[C,CN,R, V] m Construct and draw two unequal sets using the same object (same shape and mass), and

explain the reasoning.
m Demonstrate how to change two sets, equal in number, to create inequality.

m Choose from three or more sets the one that does not have a quantity equal to the others,
and explain why.

2.PRA4. Record equalities and inequalities symbolically using the equal m Determine whether two sides of a number sentence are equal (=) or not equal (). Write the
symbol or the not-equal symbol. appropriate symbol and justify the answer.
[C,CN,R,V] m Model equalities using a variety of concrete representations, and record.
m Model inequalities using a variety of concrete representations, and record symbolically.
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Grade 2

[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Strand:
Shape and Space (Measurement)

General Learning Outcome:
Use direct or indirect measurement to solve problems.

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

2.55.1.  Relate the number of days to a week and the number of months
to a year in a problem-solving context.

[C,CN, PS, R]

Read a date on a calendar.

Name and order the days of the week.

Identify the day of the week and the month of the year for an identified calendar date.
State that there are seven days in a week and twelve months in a year.

Determine whether a set of days is more or less than a week.

Identify yesterday's/tomorrow’s date.

Identify the month that comes before and the month that comes after a given month.
Name and order the months of the year.

Solve a problem involving time that is limited to the number of days in a week and the
number of months in a year.

2.55.2. Relate the size of a unit of measure to the number of units
(limited to non-standard units) used to measure length and mass
(weight).
[C,CN, ME, R, V]

Explain why one of two non-standard units may be a better choice for measuring the
length of an object.

Explain why one of two non-standard units may be a better choice for measuring the mass
of an object.

Select a non-standard unit for measuring the length or mass of an object, and explain why
it was chosen.

m Estimate the number of non-standard units needed for a measurement task.
m Explain why the number of units of a measurement will vary depending upon the unit of

measure used.

2.55.3.  Compare and order objects by length, height, distance around,
and mass (weight) using non-standard units, and make
statements of comparison.

[C,CN, ME, R, V]

Estimate, measure, and record the length, height, distance around, or mass (weight) of an
object using non-standard units.

Compare and order the measure of two or more objects in ascending or descending order,
and explain the method of ordering.
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[C] Communication [PS] Problem Solving
[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
Grade 2 and Estimation [V] Visualization
Strand: General Learning Outcome:
Shape and Space (Measurement) (continued) Use direct or indirect measurement to solve problems.
Specific Learning Outcomes Achievement Indicators
It is expected that students will: The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.
2.554. Measure length to the nearest non-standard unit by m Explain why overlapping or leaving gaps does not result in accurate measures.
m using multiple copies of a unit = Count the number of non-standard units required to measure the length of an object
®m using a single copy of a unit (iteration process) using a single copy or multiple copies of the same unit of measure.

[C, ME,R, V] m Estimate and measure an object using multiple copies of a non-standard unit and using a
single copy of the same unit many times, and explain the results.

m Estimate and measure, using non-standard units, a length that is not a straight line.
m Create different rulers, using non-standard units of measure, and use these rulers to
measure length.

2.55.5.  Demonstrate that changing the orientation of an object does m Measure an object, change the orientation, re-measure, and explain the results.
not alter the measurements of its attributes.

[C, R V]
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Grade 2

[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Strand:
Shape and Space
(3-D Objects and 2-D Shapes)

General Learning Outcome:
Describe the characteristics of 3-D objects and 2-D shapes,
and analyze the relationships among them.

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

2.55.6.  Sort 2-D shapes and 3-D objects using two attributes, and Determine the differences between two pre-sorted sets, and explain the sorting rule.
explain the sorting rule. m |dentify and name two common attributes of items within a sorted group.
[C,CN,R,V] m Sort a set of 2-D shapes (regular and irregular) according to two attributes, and explain the
sorting rule.
Sort a set of 3-D objects according to two attributes, and explain the sorting rule.
2.55.7.  Describe, compare, and construct 3-D objects, including Sort a set of 3-D objects, and explain the sorting rule.

cubes
spheres
cones
cylinders
prisms
pyramids
[C,CN,R,V]

m |dentify common attributes of cubes, spheres, cones, cylinders, prisms, or pyramids from

sets of the same 3-D objects.
Identify and describe 3-D objects with different dimensions.

m |dentify and describe 3-D objects with different orientations.
m Create and describe a representation of a 3-D object using materials such as

modelling clay.

Identify examples of cubes, spheres, cones, cylinders, prisms, or pyramids found in
the environment.
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Grade 2

[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Strand:
Shape and Space
(3-D Objects and 2-D Shapes) (continued)

General Learning Outcome:
Describe the characteristics of 3-D objects and 2-D shapes,
and analyze the relationships among them.

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

2.55.8. Describe, compare, and construct 2-D shapes, including
m triangles
m squares
m rectangles
m circles
[C,CN,R, V]

Sort a set of 2-D shapes, and explain the sorting rule.

Identify common attributes of triangles, squares, rectangles, or circles from sets of the
same type of 2-D shapes.

Identify 2-D shapes with different dimensions.
Identify 2-D shapes with different orientations.
Create a model to represent a 2-D shape.
Create a pictorial representation of a 2-D shape.

2.55.9. Identify 2-D shapes as parts of 3-D objects in the environment.
[C,CN,R, V]

Compare and match a 2-D shape, such as a triangle, square, rectangle, or circle, to the faces
of 3-D objects in the environment.

Name the 2-D faces of a 3-D object.
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Grade 2

[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Strand:
Statistics and Probability (Data Analysis)

General Learning Outcome:
Collect, display, and analyze data to solve problems.

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

2.SP1.  Gather and record data about self and others to answer
questions.

[C,CN, PS, V]

Formulate a question that can be answered by gathering information about self
and others.

Organize data as it is collected using concrete objects, tallies, checkmarks, charts, or lists.

m Answer questions using collected data.

2.5P.2.  Construct and interpret concrete graphs and pictographs to
solve problems.

[C,CN, PS,R, V]

Determine the common attributes of concrete graphs by comparing a set of
concrete graphs.

Determine the common attributes of pictographs by comparing a set of pictographs.
Answer questions pertaining to a concrete graph or pictograph.

Create a concrete graph to display a set of data and draw conclusions.

Create a pictograph to represent a set of data using one-to-one correspondence.
Solve a problem by constructing and interpreting a concrete graph or pictograph.
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Grade 3

[C] Communication [PS]

[CN] Connections [R] Reasoning

[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Problem Solving

Strand:
Number

General Learning Outcome:
Develop number sense.

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

3.N.I.  Say the number sequence between any two given numbers m Extend a skip-counting sequence by 10s or 100s, forward and backward, using a given
forward and backward starting point.
= from 0to 1000 by = Extend a skip-counting sequence by 5s, forward and backward, starting at a given
10s or 100s, using any starting point multiple of 5.
5s, using starting points that are multiples of 5 m Extend a skip-counting sequence by 25s, forward and backward, starting at a given
25s, using starting points that are multiples of 25 multiple Of_ 2. . . . ) .
= from 0to 100 by m Extend a given skip-counting sequence by 3s, forward, starting at a given multiple of 3.
3s, using starting points that are multiples of 3 m Exteqd a given skip-counting sequ.en.ce b.y 4s, st.arting at.a given multiple of 4.
4s, using starting points that are multiples of 4 L] Identlfy.and correct errors and omissions in a sI.<|p-count|ng sequence. .
m Determine the value of a set of coins (nickels, dimes, quarters, loonies) by using
[C, CN, ME] X )
skip-counting.
m |dentify and explain the skip-counting pattern for a number sequence.
3.N.2.  Represent and describe numbers to 1000, concretely, pictorially, ~® Read a 3-digit numeral without using the word “and” (e.g., 321 is three hundred twenty-
and symbolically. one, NOT three hundred AND twenty-one).
[C,CN, V] ® Read a number word (0 to 1000).
m Represent a number as an expression (e.g., 300 — 44 for 256 or 20 + 236).
m Represent a number using manipulatives, such as base-10 materials.
m Represent a number pictorially.
= Write number words for multiples of ten to 90.
= Write number words for multiples of a hundred to 900.
m Determine compatible number pairs for 100.
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Grade 3

[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Strand:
Number (continued)

General Learning Outcome:
Develop number sense.

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

3.N.3.  Compare and order numbers to 1000.
[CN, R, V]

Place a set of numbers in ascending or descending order, and verify the result by using a
hundred chart (e.g., a one hundred chart, a two hundred chart, a three hundred chart, a
number line, or by making references to place value).

Create as many different 3-digit numerals as possible, given three different digits. Place the
numbers in ascending or descending order.

m |dentify errors in an ordered sequence.

m [dentify missing numbers in parts of a hundred chart.
m [dentify errors in a hundred chart.
3.N.4.  Estimate quantities less than 1000 using referents. m Estimate the number of groups of ten in a quantity using 10 as a referent (known quantity).
[ME, PS, R, V] m Estimate the number of groups of a hundred in a quantity using 100 as a referent.
m Estimate a quantity by comparing it to a referent.
m Select an estimate for a quantity by choosing among three possible choices.
m Select and justify a referent for determining an estimate for a quantity.
3.N.5.  lllustrate, concretely and pictorially, the meaning of place value ~ ® Record in more than one way the number represented by proportional and non-
for numerals to 1000. proportional concrete materials.
[C,CN,R, V] m Represent a number in different ways using proportional and non-proportional concrete

materials, and explain how they are equivalent (e.g., 351 can be represented as three 100s,
five 10s and one 1, or as two 100s, fifteen 10s, and one 1, or as three 100s, four 10s, and
eleven Ts).

Explain, and show with counters, the meaning of each digit for a 3-digit numeral with all
digits the same (e.g., for the numeral 222, the first digit represents two hundreds [two
hundred counters] the second digit represents two tens [twenty counters], and the third
digit represents two ones [two counters]).

General and Specific Learning Outcomes N 77



Grade 3

[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Strand:
Number (continued)

General Learning Outcome:
Develop number sense.

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

3.N.6.  Describe and apply mental mathematics strategies for adding Add two 2-digit numerals using a mental mathematics strategy, and explain or model the
two 2-digit numerals, such as strategy.
m adding from left to right Explain how to use the “adding from left to right” strategy (e.g., to determine the sum of
®m taking one addend to the nearest multiple of ten and then 23 +46, think 20 + 40 and 3 + 6).
compensating Explain how to use the “taking one addend to the nearest multiple of ten” strategy (e.g., to
m using doubles determine the sum of 28 + 47, think 30 + 47 - 2 or 50 + 28 - 3).
[C, ME, PS, R, V] Explain how to use the “using doubles” strategy (e.g., to determine the sum of 24 + 26,
think 25 + 25; to determine the sum of 25 + 26, think 25 + 25 + 1 or doubles plus 1).
Apply a mental mathematics strategy for adding two 2-digit numerals.
3.N.7. Describe and apply mental mathematics strategies for Subtract two 2-digit numerals using a mental mathematics strategy, and explain or model
subtracting two 2-digit numerals, such as the strategy.
m taking the subtrahend to the nearest multiple of ten and then Explain how to use the “taking the subtrahend to the nearest multiple of ten” and then
compensating compensating strategy (e.g., to determine the difference of 48 - 19, think 48 - 20 + 1).
m thinking of addition Explain how to use the “thinking of addition” strategy (e.g., to determine the difference of
m using doubles 62 - 45, think 45 + 5, then 50 + 12, and then 5 + 12).
[C, ME, PS, R, V] Explain how to use the “using doubles” strategy (e.g., to determine the difference of
24 - 12, think 12 + 12).
Apply a mental mathematics strategy for subtracting two 2-digit numerals.
3.N.8.  Apply estimation strategies to predict sums and differences of Estimate the solution for a story problem involving the sum of two 2-digit numerals (e.g.,
two 2-digit numerals in a problem-solving context. to estimate the sum of 43 + 56, use 40 + 50; the sum is close to 90).
[C, ME, PS, R] Estimate the solution for a story problem involving the difference of two 2-digit numerals
(e.g., to estimate the difference of 56 - 23, use 50 - 20; the difference is close to 30).
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Grade 3

[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Strand:
Number (continued)

General Learning Outcome:
Develop number sense.

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

3.N.9.  Demonstrate an understanding of addition and subtraction Model the addition of two or more numbers using concrete or visual representations, and
of numbers with answers to 1000 (limited to 1-, 2-, and 3-digit record the process symbolically.
numerals) by Model the subtraction of two numbers using concrete or visual representations, and
® using personal strategies for adding and subtracting with and record the process symbolically.
without the support of manipulatives m Create an addition or subtraction story problem for a solution.
= creating and solving problems in contexts that involve Determine the sum of two numbers using a personal strategy (e.g., for 326 + 48, record
addition and subtraction of numbers concretely, pictorially, 300 + 60 + 14).
and symbolically. Determine the difference of two numbers using a personal strategy (e.g., for 127 - 38,
[C, CN, ME, PS, R record 38 + 2 +80+7 or 127 -20-10-8).
Solve a problem involving the sum or difference of two numbers.
3.N.10.  Apply mental math strategies to determine addition facts and Describe a mental mathematics strategy that could be used to determine a given basic

related subtraction facts to 18 (9 + 9).
[C,CN, ME, R, V]

Recall of addition and related subtraction facts to 18 is
expected by the end of Grade 3.

fact, such as
doubles (e.g., for 6 + 8, think 7 + 7)
doubles plus one (e.g., for 6 + 7, think 6 + 6 + 1)
doubles take away one (e.g., for 6 + 7, think 7 + 7 - 1)
doubles plus two (e.g., for 6 + 8, think 6 + 6 + 2)
doubles take away two (e.g., for 6 + 8, think 8 + 8 - 2)
making 10 (e.g., for 6 + 8,think 6 + 4+ 4 or 8 + 2 + 4)
commutative property (e.g., for 3 + 9, think 9 + 3)
addition to subtraction (e.g., for 13 - 7, think 7 + [_] = 13)

m Provide a rule for determining answers for adding and subtracting zero.
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Grade 3

[C] Communication [PS] Problem Solving
[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology

and Estimation [V] Visualization

Strand:
Number (continued)

General Learning Outcome:
Develop number sense.

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators

The following set of indicators may be used to determine whether

students have met the corresponding specific outcome.

3.N.11.  Demonstrate an understanding of multiplication to 5 x 5 by (Itis intended that students show their understanding of strategies using manipulatives,
® representing and explaining multiplication using equal pictorial representations, and/or patterns when determining products.)
grouping and arrays m |dentify events from experience that can be described as multiplication.
® creating and solving problems in context that involve m Represent a story problem (orally, shared reading, written) using manipulatives or
multiplication diagrams, and record in a number sentence.
= modelling multiplication using concrete and visual m Skip-count by 2s, 3s, 4s, and 5s to determine the answer to a multiplication problem
representations, and recording the process symbolically represented as equal groups. -
= relating multiplication to repeated addition m Represent a multlpllcatloq expression as repgated addition.
m relating multiplication to division m Represent a repeated addition as multiplication.
[C,CN, PS, R] m (Create and illustrate a story problem for a number sentence.
m Represent, concretely or pictorially, equal groups for a number sentence.
m Represent a multiplication expression using an array.
m (Create an array to model the commutative property of multiplication.
m Relate multiplication to division by using arrays and by writing related number sentences.
m Solve a problem in context involving multiplication.
3.N.12.  Demonstrate an understanding of division by (Itis intended that students show their understanding of strategies using manipulatives,
= representing and explaining division using equal sharingand  Pictorial representations, and/or patterns when determining quotients.)
equal grouping m |dentify events from experience that can be described as equal sharing.
m creating and solving problems in context that involve equal m [dentify events from experience that can be described as equal grouping.
sharing and equal grouping m |llustrate, with counters or a diagram, a story problem involving equal sharing, presented
m modelling equal sharing and equal grouping using concrete orally or through shared reading, and solve the problem.
and visual representations, and recording the process m [llustrate, with counters or a diagram, a story problem involving equal grouping, presented
symbolically orally or through shared reading, and solve the problem.
m relating division to repeated subtraction ®m Listen to a story problem, represent the numbers using manipulatives or a sketch, and
m relating division to multiplication record the problem Wlt.h anumber sentence.
(limited to division related to multiplication facts up to 5 X 5). m (Create, and |IIt.Js.tr.ate with cqunters, a story problem for a number sentence.
[C, CN, PS, R] m Represent a division expression as repegtgq subtractlo.n.
m Represent a repeated subtraction as a division expression.
m Relate division to multiplication by using arrays and by writing related number sentences.
m Solve a problem involving division.
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Grade 3

[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Strand:
Number (continued)

General Learning Outcome:
Develop number sense.

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

3.N.13.  Demonstrate an understanding of fractions by

m explaining that a fraction represents a portion of a whole
divided into equal parts

m describing situations in which fractions are used

m comparing fractions of the same whole with like
denominators

[C,CN, ME, R, V]

m |dentify common characteristics of a set of fractions.

Describe everyday situations where fractions are used.

m Cut or fold a whole into equal parts, or draw a whole in equal parts; demonstrate that the

parts are equal and name the parts.
Sort a set of diagrams of regions into those that represent equal parts and those that do
not, and explain the sorting.

m Represent a fraction concretely or pictorially.

Name and record the fraction represented by the shaded and non-shaded parts of
aregion.

m Compare fractions with the same denominator using models.
m |dentify the numerator and denominator for a fraction.
m Model and explain the meaning of numerator and denominator.
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Grade 3

[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Strand:
Patterns and Relations (Patterns)

General Learning Outcome:
Use patterns to describe the world and solve problems.

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

3.PR.1.  Demonstrate an understanding of increasing patterns by
m describing
m extending
® comparing
® creating

patterns using manipulatives, diagrams, and numbers (to 1000).

[C,CN, PS,R, V]

Describe an increasing pattern by stating a pattern rule that includes the starting point
and a description of how the pattern continues.

Identify the pattern rule of an increasing pattern, and extend the pattern for the next
three terms.

m |dentify and explain errors in an increasing pattern.
m [dentify and describe various increasing patterns found on a hundred chart, such as

horizontal, vertical, and diagonal patterns.
Compare numeric patterns of counting by 2s, 3s, 4s, 5s, 10s, 25s, and 100s.

Create a concrete, pictorial, or symbolic representation of an increasing pattern for a
pattern rule.

Create a concrete, pictorial, or symbolic increasing pattern, and describe the pattern rule.
Solve a problem using increasing patterns.

Identify and describe increasing patterns in the environment.

Identify and apply a pattern rule to determine missing elements for a pattern.

Describe the strategy used to determine missing elements in an increasing pattern.
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Grade 3

[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Strand:
Patterns and Relations (Patterns) (continued)

General Learning Outcome:
Use patterns to describe the world and solve problems.

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

3.PR.2.

Demonstrate an understanding of decreasing patterns by
m describing

m extending

® comparing

® creating

patterns using manipulatives, diagrams, and numbers (starting
from 1000 or less).

[C,CN, PS,R,V]

Describe a decreasing pattern by stating a pattern rule that includes the starting point and
a description of how the pattern continues.

Identify the pattern rule of a decreasing pattern, and extend the pattern for the next
three terms.

m |dentify and explain errors in a decreasing pattern.
m |dentify and describe various decreasing patterns found on a hundred chart, such as

horizontal, vertical, and diagonal patterns.

Compare decreasing numeric patterns of counting backward by 2s, 3s, 4s, 5s, 10s, 25s,
and 100s.

Create a concrete, pictorial, or symbolic decreasing pattern for a pattern rule.

Create a concrete, pictorial, or symbolic decreasing pattern, and describe the pattern rule.
Solve a problem using decreasing patterns.

Identify and describe decreasing patterns in the environment.

Identify and apply a pattern rule to determine missing elements for a pattern.

Describe the strategy used to determine missing elements in a decreasing pattern.
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Grade 3

[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Strand:
Patterns and Relations (Variables and Equations)

General Learning Outcome:
Represent algebraic expressions in multiple ways.

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

3.PR.3. Solve one-step addition and subtraction equations involving
symbols representing an unknown number.

[C,CN, PS,R,V]

Explain the purpose of the symbol, such as a triangle or a circle, in an addition or a
subtraction equation with one unknown.

Create an addition or subtraction equation with one unknown to represent a combination
or separation action.

m Provide an alternative symbol for the unknown in an addition or subtraction equation.
m Solve an addition or subtraction equation that represents combining or separating actions

with one unknown, using manipulatives.
Solve an addition or subtraction equation with one unknown using a variety of strategies
including guess and test.

Explain why the unknown in an addition or subtraction equation has only one value.
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Grade 3

[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Strand:
Shape and Space (Measurement)

General Learning Outcome:
Use direct or indirect measurement to solve problems.

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

3.55.1.  Relate the passage of time to common activities using non-
standard and standard units (minutes, hours, days, weeks,
months, years).

[CN, ME, R]

Select and use a non-standard unit of measure, such as television shows or pendulum
swings, to measure the passage of time, and explain the choice.

Identify activities that can or cannot be accomplished in minutes, hours, days, months,
and years.

Provide personal referents for minutes and hours.

3.55.2.  Relate the number of seconds to a minute, the number of
minutes to an hour, and the number of days to a month in a
problem-solving context.

[C,CN, PS,R,V]

m Determine the number of days in any month using a calendar.

Solve a problem involving the number of minutes in an hour or the number of days in a
given month.

Create a calendar that includes days of the week, dates, and events.

3.55.3.  Demonstrate an understanding of measuring length (cm, m) by
m selecting and justifying referents for the units cm and m

m modelling and describing the relationship between the units
cmand m

m estimating length using referents
®m measuring and recording length, width, and height
[C, CN, ME, PS, R, V]

Provide a personal referent for one centimetre and explain the choice.

Provide a personal referent for one metre and explain the choice.

Match a standard unit to a referent.

Show that 100 centimetres is equivalent to 1 metre by using concrete materials.
Estimate the length of an object using personal referents.

Determine and record the length or width of a 2-D shape.

Determine and record the length, width, or height of a 3-D object.

Draw a line segment of a given length using a ruler.

Sketch a line segment of a given length without using a ruler.
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Grade 3

[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Strand:
Shape and Space (Measurement) (continued)

General Learning Outcome:
Use direct or indirect measurement to solve problems.

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

3.55.4. Demonstrate an understanding of measuring mass (g, kg) by
m selecting and justifying referents for the units g and kg

m modelling and describing the relationship between the
units g and kg

m estimating mass using referents
®m  measuring and recording mass
[C, CN, ME, PS, R, V]

Provide a personal referent for one gram and explain the choice.

Provide a personal referent for one kilogram and explain the choice.

Match a standard unit to a referent.

Explain the relationship between 1000 grams and 1 kilogram using a model.

Estimate the mass of an object using personal referents.

Determine and record the mass of a 3-D object.

Measure, using a scale, and record the mass of everyday objects using the units g and kg.
Provide examples of 3-D objects that have a mass of approximately 1g, 100g, and 1kg.
Determine the mass of two similar objects with different masses, and explain the results.

Determine the mass of an object, change its shape, re-measure its mass, and explain
the results.

3.55.5.  Demonstrate an understanding of perimeter of regular and
irregular shapes by
m estimating perimeter using referents for centimetre or metre
®m  measuring and recording perimeter (cm, m)

m constructing different shapes for a given perimeter (cm, m) to
demonstrate that many shapes are possible for a perimeter

[C, ME, PS, R, V]

Measure and record the perimeter of a regular shape, and explain the strategy used.
Measure and record the perimeter of an irregular shape, and explain the strategy used.
Construct a shape for a given perimeter (cm, m).

Construct or draw more than one shape for the same perimeter.

Estimate the perimeter of a shape (cm, m) using personal referents.
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Grade 3

[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Strand:
Shape and Space
(3-D Objects and 2-D Shapes)

General Learning Outcome:
Describe the characteristics of 3-D objects and 2-D shapes,
and analyze the relationships among them.

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

3.55.6.  Describe 3-D objects according to the shape of the faces, and Identify the faces, edges, and vertices of a 3-D object, including cubes, spheres, cones,
the number of edges and vertices. cylinders, pyramids, and prisms.
[C,CN,PS,R, V] m [dentify the shape of the faces of a 3-D object.
m Determine the number of faces, edges, and vertices of a 3-D object.
Construct a skeleton of a 3-D object, and describe how the skeleton relates to the
3-D object.
Sort a set of 3-D objects according to the number of faces, edges, or vertices.
3.85.7.  Sortregular and irregular polygons, including m (Classify a set of regular and irregular polygons according to the number of sides.
m triangles m |dentify regular and irregular polygons having different dimensions.
m quadrilaterals m |dentify regular and irregular polygons having different orientations.
® pentagons
®  hexagons
m octagons
according to the number of sides.
[C,CN,R, V]
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Grade 3

[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Strand:
Statistics and Probability (Data Analysis)

General Learning Outcome:
Collect, display, and analyze data to solve problems.

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

3.SP1.  Collect first-hand data and organize it using m Record the number of objects in a set using tally marks.
m tally marks m Determine the attributes of line plots.
m line plots m Organize a set of data using tally marks, line plots, charts, or lists.
m charts m Collect and organize data using tally marks, line plots, charts, or lists.
m ists m Answer questions arising from a line plot, chart, or list.
to answer questions. m Answer questions using collected data.
[C,CN, V]
3.SP.2.  Construct, label, and interpret bar graphs to solve problems. m Determine the attributes of bar graphs.
[PS,R, V] m (Create bar graphs from a set of data including labelling the title and axes.
m Draw conclusions from a bar graph to solve problems.
m Solve problems by constructing and interpreting a bar graph.
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Grade 4

[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Strand:
Number

General Learning Outcome:
Develop number sense.

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

4N.1.  Represent and describe whole numbers to 10 000, pictorially and
symbolically.

[C,CN,V]

Read a four-digit numeral without using the word “and” (e.g., 5321 is five thousand three
hundred twenty-one, NOT five thousand three hundred AND twenty-one).

Write a numeral using proper spacing without commas (e.g., 4567 or 4 567, 10 000).
Write a numeral 0 - 10 000 in words.

Represent a numeral using a place value chart or diagrams.

Describe the meaning of each digit in a numeral.

Express a numeral in expanded notation (e.g., 321 =300+ 20 + 1).

Write the numeral represented in expanded notation.

Explain the meaning of each digit in a 4-digit numeral with all digits the same (e.g., for the
numeral 2222, the first digit represents two thousands, the second digit two hundreds, the
third digit two tens, and the fourth digit two ones).

4N.2.  Compare and order numbers to 10 000.
[C,CN]

Order a set of numbers in ascending or descending order, and explain the order by making
references to place value.

m Create and order three 4-digit numerals.
m |dentify the missing numbers in an ordered sequence or between two benchmarks on a

number line (vertical or horizontal).

Identify incorrectly placed numbers in an ordered sequence or between two benchmarks
on a number line (vertical or horizontal).
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Grade 4

[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Strand:
Number (continued)

General Learning Outcome:
Develop number sense.

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

4N.3.  Demonstrate an understanding of addition of numbers with
answers to 10 000 and their corresponding subtractions
(limited to 3- and 4-digit numerals), concretely, pictorially, and
symbolically, by
® using personal strategies
® using the standard algorithms
m  estimating sums and differences
m solving problems
[C, CN, ME, PS, R]

Model addition and subtraction using concrete materials and visual representations, and
record the process symbolically.

Determine the sum of two numbers using a personal strategy (e.g., for 1326 + 548, record
1300 + 500 + 74).

Determine the difference of two numbers using a personal strategy (e.g., for 4127 - 238,
record 238 + 2 + 60 + 700 + 3000 + 127 or 4127 - 27 - 100 - 100 - 11).

Model and explain the relationship that exists between an algorithm, place value, and number
properties.

Determine the sum and difference using the standard algorithms of vertical addition

and subtraction. (Numbers are arranged vertically with corresponding place value digits
aligned.)

Describe a situation in which an estimate rather than an exact answer is sufficient.

m Estimate sums and differences using different strategies (e.g., front-end estimation and

compensation).

m Solve problems that involve addition and subtraction of more than 2 numbers.

Refine personal strategies to increase efficiency when appropriate (e.g., 3000 - 2999
should not require the use of an algorithm).

4N.A4.  Explain the properties of 0 and 1 for multiplication and the
property of 1 for division.

[C,CN,RI]

Explain the property for determining the answer when multiplying numbers by one.

m Explain the property for determining the answer when multiplying numbers by zero.
m Explain the property for determining the answer when dividing numbers by one.
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[C] Communication [PS] Problem Solving
[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology

Grade 4 and Estimation [V] Visualization
Strand: General Learning Outcome:
Number (continued) Develop number sense.
Specific Learning Outcomes Achievement Indicators
It is expected that students will: The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.
4N.5.  Describe and apply mental mathematics strategies, such as m Provide examples for applying mental mathematics strategies:
m  skip-counting from a known fact skip-counting from a known fact (e.g., for 6 x 3, think 5 x 3 =15, then 15 + 3 =18)
® using halving/doubling halving/doubling (e.g., for 4 x 3, think 2 x 6 = 12)
m using doubling and adding one more group using a known double and adding one more group (e.g., for 3 x 7, think 2 x 7 = 14, then
® using patterns in the 9s facts 14+7=21)
m using repeated doubling repeated doubling (e.g., for4x 6, think2x6 =12 and 2 x 12 = 24)
to develop an understanding of basic multiplication facts to use ten facts when multiplying by 9 (e.g., for 9 x 6, think 10 x 6 = 60, and 60 - 6 = 54; for
9 x 9 and related division facts. 7x9,think7x10=70,and 70 - 7 = 63)
[C,CN, ME, PS, R] halving (e.g., for 30 + 6, think 15 + 3 =5)
relating division to multiplication (e.g., for 64 + 8, think 8 x [_] = 64)
Recall of the multiplication and related division facts up to
5x 5is expected by the end of Grade 4.
4N.6. Demonstrate an understanding of multiplication (2- or 3-digit m Model a multiplication problem using the distributive property
numerals by 1-digit numerals) to solve problems by [e.g., 8 X365 =(8 x 300) + (8 X 60) + (8 X 5)].
® using personal strategies for multiplication with and without ~ ® Use concrete materials, such as base-10 blocks or their pictorial representations, to
concrete materials represent multiplication, and record the process symbolically.
® using arrays to represent multiplication m (Create and solve a multiplication problem that is limited to 2 or 3 digits by 1 digit.
® connecting concrete representations to symbolic m Estimate a product using a personal strategy (e.g., 2 X 243 is close to or a little more than
representations 2 X 200, or close to or a little less than 2 x 250).
m  estimating products m Model and solve a multiplication problem using an array, and record the process.
[C,CN, ME, PS,R, V] m Solve a multiplication problem and record the process.
4N.7.  Demonstrate an understanding of division (1-digit divisor and up (It is not intended that remainders be expressed as decimals or fractions.)

to 2-digit dividend) to solve problems by

m Solve a division problem without a remainder using arrays or base-10 materials.
® using personal strategies for dividing with and without = Solve a division problem with a remainder using arrays or base-10 materials.
concrete materials = Solve a division problem using a personal strategy, and record the process.
" es“”ﬁat'”g ggotlents o m Create and solve a word problem involving a 1- or 2-digit dividend.
m relating division to multiplication m Estimate a quotient using a personal strategy (e.g., 86 + 4 is close to 80 + 4 or close to
[C, CN, ME, PS, R, V] 80+ 5).
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Grade 4

[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Strand:
Number (continued)

General Learning Outcome:
Develop number sense.

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

4N.8. Demonstrate an understanding of fractions less than orequal to  ® Represent a fraction using concrete materials.
one by using concrete and pictorial representations to m |dentify a fraction from its concrete representation.
®m name and record fractions for the parts of a whole or a set m Name and record the shaded and non-shaded parts of a set.
® compare and order fractions m Name and record the shaded and non-shaded parts of a whole.
= model and explain that for different wholes, two identical m Represent a fraction pictorially by shading parts of a set.
fract!ons may not represent the same quantity m Represent a fraction pictorially by shading parts of a whole.
= provide examples of where fractions are used m Explain how denominators can be used to compare two unit fractions.
[C, CN, PS,R,V] m QOrder a set of fractions that have the same numerator, and explain the ordering.
m Order a set of fractions that have the same denominator, and explain the ordering.
m [dentify which of the benchmarks 0, 15 or 1is closest to a fraction.
m Name fractions between two benchmarks on a number line (horizontal or vertical).
m Order a set of fractions by placing them on a number line (horizontal or vertical)
with benchmarks.
m Provide examples where two identical fractions may not represent the same quantity
(e.g., half of a large apple is not equivalent to half of a small apple; half of ten berries is not
equivalent to half of sixteen berries).
m Provide an example of a fraction that represents part of a set, and a fraction that represents
part of a whole, from everyday contexts.
4N.9.  Describe and represent decimals (tenths and hundredths), m Write the decimal for a concrete or pictorial representation of part of a set, part of a region
concretely, pictorially, and symbolically. or part of a unit of measure.
[C,CN,R, V] m Represent a decimal using concrete materials or a pictorial representation.
m Explain the meaning of each digit in a decimal with all digits the same.
m Represent a decimal using money values (pennies and dimes).
m Record a money value using decimals.
m Provide examples of everyday contexts in which tenths and hundredths are used.
m Model, using manipulatives or pictures, that a tenth can be expressed as hundredths (e.g.,

0.9 is equivalent to 0.90 or 9 dimes is equivalent to 90 pennies).
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Grade 4

[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Strand:
Number (continued)

General Learning Outcome:
Develop number sense.

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

4.N.10.

Relate decimals to fractions (to hundredths).
[CN,R, V]

Read decimals as fractions (e.g., 0.5 is zero and five-tenths).
Express orally and in written form a decimal in fractional form.

Express orally and in written form a fraction with a denominator of 10 or 100 as a decimal.

Express a pictorial or concrete representation as a fraction or decimal (e.g., 15 shaded
squares on a hundred grid can be expressed as 0.15 or 1%50 ).

Express orally and in written form the decimal equivalent for a fraction (e.g., 1%% can be
expressed as 0.50).

4.N.11.

Demonstrate an understanding of addition and subtraction of
decimals (limited to hundredths) by

® using compatible numbers

m  estimating sums and differences
m using mental math strategies

to solve problems.

[C, ME, PS, R, V]

Predict sums and differences of decimals using estimation strategies.

m Solve problems, including money problems, which involve addition and subtraction of

decimals, limited to hundredths.

m Determine the approximate solution of a problem not requiring an exact answer.
m Estimate a sum or difference using compatible numbers.
m Count back change for a purchase.
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Grade 4

[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Strand:
Patterns and Relations (Patterns)

General Learning Outcome:
Use patterns to describe the world and solve problems.

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

4.PR.1. Identify and describe patterns found in tables and charts, m [dentify and describe a variety of patterns in a multiplication chart.
including a multiplication chart. m Determine the missing elements in a table or chart.
[C,CN, PS, V] m |dentify error(s) in a table or chart.
m Describe the pattern found in a table or chart.
4.PR.2. Reproduce a pattern shown in a table or chart using concrete m (Create a concrete representation of a pattern displayed in a table or chart.
materials. m Explain why the same relationship exists between the pattern in a table and its
[C,CN, V] concrete representation.
4.PR.3. Representand describe patterns and relationships using charts ~ m Extend patterns found in a table or chart to solve a problem.
and tables to solve problems. m Translate the information provided in a problem into a table or chart.
[C,CN, PS, R, V] m |[dentify and extend the patterns in a table or chart to solve a problem.
4.PRA4. Identify and explain mathematical relationships using charts and = Complete a Carroll diagram by entering data into correct squares to solve a given problem.
diagrams to solve problems. m Determine where new elements belong in a Carroll diagram.
[CN, PS, R, V] m Solve a problem using a Carroll diagram.
m [dentify a sorting rule for a Venn diagram.
m Describe the relationship shown in a Venn diagram when the circles intersect, when one
circle is contained in the other, and when the circles are separate.
m Determine where new elements belong in a Venn diagram.
m Solve a problem by using a chart or diagram to identify mathematical relationships.
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Grade 4

[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Strand:
Patterns and Relations (Variables and Equations)

General Learning Outcome:
Represent algebraic expressions in multiple ways.

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

4,PR.5. Express a problem as an equation in which a symbol is used to
represent an unknown number.

[CN, PS,R]

Explain the purpose of the symbol, such as a triangle or circle, in an addition, subtraction,
multiplication, or division equation with one unknown (e.g., 6 =36 + [_]).
Express a pictorial or concrete representation of an equation in symbolic form.

m [dentify the unknown in a story problem, represent the problem with an equation, and

solve the problem concretely, pictorially, or symbolically.
Create a problem in context for an equation with one unknown.

4,PR6. Solve one-step equations involving a symbol to represent an
unknown number.

[C,CN, PS,R,V]

Solve a one-step equation using manipulatives.

Solve a one-step equation using guess and test.

Describe, orally, the meaning of a one-step equation with one unknown.

Solve an equation when the unknown is on the left or right side of the equation.
Represent and solve an addition or subtraction problem involving a “part-part-whole” or
comparison context using a symbol to represent the unknown.

Represent and solve a multiplication or division problem involving equal grouping or
partitioning (equal sharing), using symbols to represent the unknown.
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Grade 4

[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Strand:
Shape and Space (Measurement)

General Learning Outcome:
Use direct or indirect measurement to solve problems.

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

4.55.1.  Read and record time using digital and analog clocks, including
24-hour clocks.

[C,CN,V]

State the number of hours in a day.

Express the time orally and numerically from a 12-hour analog clock.
Express the time orally and numerically from a 24-hour analog clock.
Express the time orally and numerically from a 12-hour digital clock.
Describe time orally and numerically from a 24-hour digital clock.
Describe time orally as “minutes to” or “minutes after” the hour.

Explain the meaning of AM and PM, and provide an example of an activity that occurs
during the AM and another that occurs during the PM.

4.55.2. Read and record calendar dates in a variety of formats.
[C, V]

Write dates in a variety of formats (e.g., yyyy/mm/dd, dd/mm/yyyy, March 21, 2006,
dd/mm/yy).

Relate dates written in the format yyyy/mm/dd to dates on a calendar.

Identify possible interpretations of a given date (e.g., 06/03/04).

4.55.3. Demonstrate an understanding of area of regular and irregular
2-D shapes by
B recognizing that area is measured in square units
selecting and justifying referents for the units cm? or m?
estimating area by using referents for cm? or m?
determining and recording area (cm? or m?)

constructing different rectangles for a given area (cm? or m?)
in order to demonstrate that many different rectangles may
have the same area

[C,CN, ME, PS,R, V]

Describe area as the measure of surface recorded in square units.

Identify and explain why the square is the most efficient unit for measuring area.
Provide a referent for a square centimetre and explain the choice.

Provide a referent for a square metre and explain the choice.

Determine which standard square unit is represented by a referent.

Estimate the area of a 2-D shape using personal referents.

Determine the area of a regular 2-D shape and explain the strategy.

Determine the area of an irregular 2-D shape and explain the strategy.

Construct a rectangle for a given area.

Demonstrate that many rectangles are possible for an area by drawing at least two
different rectangles for the same area.
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Grade 4

[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Strand:
Shape and Space
(3-D Objects and 2-D Shapes)

General Learning Outcome:
Describe the characteristics of 3-D objects and 2-D shapes,
and analyze the relationships among them.

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

4.554. Solve problems involving 2-D shapes and 3-D objects.
[C,CN, PS,R, V]

Fill an outline with 2-D shapes (e.g., tangram pieces, pentominoes, or polygons).

m Reproduce 2-D shapes from drawings, real objects (e.g., tables, houses, letters of the

alphabet), or attributes on geo-boards.
Reproduce a structure using 3-D objects (e.g., cubes, 3-D pentominoes).

4.5S.5. Describe and construct rectangular and triangular prisms.
[C,CN,R, V]

Identify and name common attributes of rectangular prisms from sets of
rectangular prisms.

m [dentify and name common attributes of triangular prisms from sets of triangular prisms.
m Sort a set of rectangular and triangular prisms using the shape of the base.
m Construct and describe a model of rectangular and triangular prisms using materials such

as pattern blocks or modelling clay.

m Construct rectangular prisms from their nets.
= Construct triangular prisms from their nets.

Identify examples of rectangular and triangular prisms found in the environment.
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Grade 4

[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Strand:
Shape and Space (Transformations)

General Learning Outcome:
Describe and analyze position and motion of objects and shapes.

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

4.55.6. Demonstrate an understanding of line symmetry by
m identifying symmetrical 2-D shapes
m  creating symmetrical 2-D shapes
m drawing one or more lines of symmetry in a 2-D shape
[C,CN, V]

Identify the characteristics of symmetrical and non-symmetrical 2-D shapes.

Sort a set of 2-D shapes as symmetrical and non-symmetrical.

Complete a symmetrical 2-D shape, half the shape, and its line of symmetry.
Identify lines of symmetry of a set of 2-D shapes, and explain why each shape

is symmetrical.

Determine whether or not a 2-D shape is symmetrical by using a Mira or by folding
and superimposing.

m Create a symmetrical shape with or without manipulatives.
m Provide examples of symmetrical shapes found in the environment, and identify the line(s)

of symmetry.
Sort a set of 2-D shapes as those that have no lines of symmetry, one line of symmetry, or
more than one line of symmetry.
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Grade 4

[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Strand:
Statistics and Probability (Data Analysis)

General Learning Outcome:
Collect, display, and analyze data to solve problems.

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

4.SP1.  Demonstrate an understanding of many-to-one
correspondence.

CRTVI

Compare graphs in which different intervals or correspondences are used, and explain why
the interval or correspondence was used.

Compare graphs in which the same data has been displayed using one-to-one and many-
to-one correspondences, and explain how they are the same and different.

Explain why many-to-one correspondence is sometimes used rather than one-to-one
correspondence.

Find examples of graphs in which many-to-one correspondence is used in print and
electronic media, such as newspapers, magazines, and the Internet, and describe the
correspondence used.

4.SP.2.  Construct and interpret pictographs and bar graphs involving
many-to-one correspondence to draw conclusions.

[C,PS,R, V]

Identify an interval and correspondence for displaying a set of data in a graph, and justify
the choice.

Create and label (with categories, title, and legend) a pictograph to display a set of data
using many-to-one correspondence, and justify the choice of correspondence used.

Create and label (with axes and title) a bar graph to display a set of data using many-to-one
correspondence, and justify the choice of interval used.

Answer a question using a graph in which data is displayed using many-to-one
correspondence.
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Grade 5

[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Strand:
Number

General Learning Outcome:
Develop number sense.

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

5N.1.  Represent and describe whole numbers to 1 000 000.

[C,CN, T, V]

Write a numeral using proper spacing without commas (e.g., 934 567 and not 934,567).
Describe the pattern of adjacent place positions moving from right to left.

Describe the meaning of each digit in a numeral.

Provide examples of large numbers used in print or electronic media.

Express a given numeral in expanded notation (e.g., 45 321 =[4 x 10 000] + [5 x 1000] +
[3 % 100] +[2 X 10] + [1 x 1] or 40 000 + 5000 + 300 + 20 + 1).

Write the numeral represented in expanded notation.

5N.2.  Apply estimation strategies, including
= front-end rounding
® compensation
m compatible numbers
in problem-solving contexts.
[C,CN, ME, PS, R, V]

Provide a context for when estimation is used to
make predictions
check reasonableness of an answer
determine approximate answers
Describe contexts in which overestimating is important.
Determine the approximate solution to a problem not requiring an exact answer.
Estimate a sum or product using compatible numbers.

Estimate the solution to a problem using compensation, and explain the reason for
compensation.

Select and use an estimation strategy to solve a problem.
Apply front-end rounding to estimate
sums (e.g., 253 + 615 is more than 200 + 600 = 800)
differences (e.g., 974 - 250 is close to 900 - 200 = 700)

products (e.g., the product of 23 x 24 is greater than 20 x 20 or 400 and less than 25 x 25
or 625)

quotients (e.g., the quotient of 831 + 4 is greater than 800 + 4 or 200)
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Grade 5

[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Strand:
Number (continued)

General Learning Outcome:
Develop number sense.

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

5.N.3.  Apply mental math strategies to determine multiplication and
related division facts to 81 (9 x 9).

[C,CN, ME, R, V]

Recall of multiplication facts to 81 and related division facts
is expected by the end of Grade 5.

m Describe the mental mathematics strategy used to determine a basic fact, such as

skip-count up by one or two groups from a known fact (e.g., if 5x 7 = 35,then 6 x 7 is
equalto35+7and7x7isequalto35+7+7)

skip-count down by one or two groups from a known fact (e.g., if 8 X 8 =64, then 7 X 8
is equal to 64 - 8 and 6 x 8 is equal to 64 - 8 - 8)

halving/doubling (e.g., for 8 x 3 think 4 x 6 = 24)

use patterns when multiplying by 9 (e.g., for 9 X 6, think 10 x 6 = 60, then 60 - 6 = 54; for
7 %9,think7x10=70,and 70 -7 =63)

repeated doubling (e.g., if 2 X 6 is equal to 12, then 4 x 6 is equal to 24, and 8 X 6 is equal
to 48)

repeated halving (e.g., for 60 + 4, think 60 + 2 =30 and 30 + 2 =15)
relating multiplication to division facts (e.g., for 7 x 8, think 56 + 7 =[_])
use multiplication facts that are squares (1x 1,2x 2, upto 9x9)

m Refine personal strategies to increase efficiency (e.g., for 7 x 6, use known square 6 x 6 + 6
instead of repeated addition6+6+6+6+ 6 + 6+ 6).

5N.4.  Apply mental mathematics strategies for multiplication, such as
®  annexing then adding zeros
®  halving and doubling
® using the distributive property
[C, ME, R]

m Determine the products when one factor is a multiple of 10, 100, or 1000 by annexing zero
or adding zeros (e.g., for 3 X 200 think 3 X 2 and then add two zeros).

m Apply halving and doubling when determining a product (e.g., 32 X 5 is the same as
16 X 10).

= Apply the distributive property to determine a product involving multiplying factors that
are close to multiples of 10 [e.g., 98 X 7 = (100 X 7) - (2 X 7)].
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Grade 5

[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Strand:
Number (continued)

General Learning Outcome:
Develop number sense.

Specific Learning Outcomes

It is expected that students will:

Achievement Indicators

The following set of indicators may be used to determine whether students have met

the corresponding specific outcome.

5N.5.  Demonstrate an understanding of Illustrate partial products in expanded notation for both factors [e.g., for 36 x 42, determine the partial products for
multiplication (1- and 2-digit multipliers (30+6) x (40 + 2)].
and up to 4-digit multiplicands), Represent both 2-digit factors in expanded notation to illustrate the distributive property [e.g., to determine the partial
concretely, pictorially, and symbolically, by products of 36 x 42, (30 +6) X (40 +2) = 30 X 40 + 30 X 2 + 6 X 40 + 6 X 2 = 1200 + 60 + 240 + 12 = 1512].
® using personal strategies m Model the steps for multiplying 2-digit factors using an array and base-10 blocks, and record the process symbolically.
®  using the standard algorithm = Describe a solution procedure for determining the product of two 2-digit factors using a pictorial representation, such as an
m  estimating products area model.
to solve problems. Model and explain the relationship that exists between an algorithm, place value, and number properties.
[C, CN, ME, PS, V] Determine products using the standard algorithm of vertical multiplication. (Numbers arranged vertically and multiplied
using single digits which are added to form a final product.)
Solve a multiplication problem in context using personal strategies, and record the process.
Refine personal strategies such as mental math strategies to increase efficiency when appropriate
le.g., 16 x 25 think 4 x (4 x 25) = 400].
5N.6.  Demonstrate an understanding of division ~® Model the division process as equal sharing using base-10 blocks, and record it symbolically.
(1-and 2-digit divisors and up to 4-digit m Explain that the interpretation of a remainder depends on the context:
dividends), concretely, pictorially, and ignore the remainder (e.g., making teams of 4 from 22 people)
symbolically, and interpret remainders by . ) .
m using personal strategies round up the quotient (e.g., the number of five passenger cars required to transport 13 people)
. . express remainders as fractions (e.g., five apples shared by two people)
® using the standard algorithm . .
LT . express remainders as decimals (e.g., measurement or money)
m estimating quotients . i . . . .
Model and explain the relationship that exists between algorithm, place value, and number properties.
to solve problems. . . . . o . L
Determine quotients using the standard algorithm of long division. (The multiples of the divisor are subtracted from
[C, CN, ME, PS] )
the dividend.)
m Solve a division problem in context using personal strategies, and record the process.
m Refine personal strategies such as mental math strategies to increase efficiency when appropriate
(e.g., 860 + 2 think 86 + 2 = 43 then 860 + 2 is 430).
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Grade 5

[C] Communication [PS] Problem Solving
[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology

and Estimation [V] Visualization

Strand:
Number (continued)

General Learning Outcome:
Develop number sense.

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether students
have met the corresponding specific outcome.

5N.7. Demonstrate an understanding of fractions by using ® Create a set of equivalent fractions and explain why there are many equivalent fractions for any fraction
concrete and pictorial representations to using concrete materials.
m create sets of equivalent fractions m Model and explain that equivalent fractions represent the same quantity.
m  compare fractions with like and unlike m Determine if two fractions are equivalent using concrete materials or pictorial representations.
denominators m Formulate and verify a rule for developing a set of equivalent fractions.
[C,CN, PSR, V] = |dentify equivalent fractions for a fraction.
= Compare two fractions with unlike denominators by creating equivalent fractions.
m Position a set of fractions with like and unlike denominators on a number line (vertical or horizontal), and
explain strategies used to determine the order.
5N.8.  Describe and represent decimals (tenths, m \Write the decimal for a concrete or pictorial representation of part of a set, part of a region, or part of a
hundredths, thousandths) concretely, pictorially, and unit of measure.
symbolically. m Represent a decimal using concrete materials or a pictorial representation.
[C,CN,R, V] m Represent an equivalent tenth, hundredth, or thousandth for a decimal, using a grid.
m Express a tenth as an equivalent hundredth and thousandth.
m Express a hundredth as an equivalent thousandth.
m Describe the value of each digit in a decimal.
5N.9.  Relate decimals to fractions (tenths, hundredths, = Write a decimal in fractional form.
thousandths). m Write a fraction with a denominator of 10, 100, or 1000 as a decimal.
[CN, R, V] m Express a pictorial or concrete representation as a fraction or decimal (e.g., 250 shaded squares on a
thousandth grid can be expressed as 0.250 or% ).
5.N.10. Compare and order decimals (tenths, hundredths, m Order a set of decimals by placing them on a number line (vertical or horizontal) that contains

thousandths) by using
m benchmarks

m place value

m equivalent decimals
[CN, R, V]

benchmarks, 0.0, 0.5, 1.0.

Order a set of decimals including only tenths using place value.

Order a set of decimals including only hundredths using place value.

Order a set of decimals including only thousandths using place value.

Explain what is the same and what is different about 0.2, 0.20, and 0.200.

Order a set of decimals including tenths, hundredths, and thousandths using equivalent decimals.
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Grade 5

[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Strand:
Number (continued)

General Learning Outcome:
Develop number sense.

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators

The following set of indicators may be used to determine whether students

have met the corresponding specific outcome.

5.N.11.  Demonstrate an understanding of addition and = Estimate a sum or difference using front-end estimation (e.g., for 6.3 + 0.25 + 306.158, think 6 + 306, so
subtraction of decimals (to thousandths), concretely, the sum is greater than 312) and place the decimal in the appropriate place.
pictorially, and symbolically, by m Correct errors of decimal point placements in sums and differences without using paper and pencil.
® using personal strategies m Explain why keeping track of place value positions is important when adding and subtracting decimals.
® using the standard algorithms m Predict sums and differences of decimals using estimation strategies.
® using estimation = Solve a problem that involves addition and subtraction of decimals, to thousandths.
® solving problems m Model and explain the relationship that exists between an algorithm, place value, and number
[C,CN, ME, PS, R, V] properties.
m Determine the sum and difference using the standard algorithms of vertical addition and subtraction.
(Numbers are arranged vertically with corresponding place value digits aligned.)
m Refine personal strategies, such as mental math, to increase efficiency when appropriate (e.g.,
3.36 + 9.65 think, 0.35 + 0.65 = 1.00, therefore, 0.36 + 0.65 = 1.01 and 3 + 9 = 12 for a total of 13.01).
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Grade 5

[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Strand:
Patterns and Relations (Patterns)

General Learning Outcome:
Use patterns to describe the world and solve problems.

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

5.PR.1.  Determine the pattern rule to make predictions about
subsequent elements.

[C,CN, PS,R,V]

Extend a pattern with or without concrete materials, and explain how each element differs
from the proceeding one.

Describe, orally or in writing, a pattern using mathematical language, such as one more,
one less, five more.

Write a mathematical expression to represent a pattern, suchasr+1,r-1,r+5.
Describe the relationship in a table or chart using a mathematical expression.
Determine and explain why a number is or is not the next element in a pattern.
Predict subsequent elements in a pattern.

Solve a problem by using a pattern rule to determine subsequent elements.
Represent a pattern visually to verify predictions.
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[C] Communication [PS] Problem Solving
[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
Grade 5 and Estimation [V] Visualization
Strand: General Learning Outcome:
Patterns and Relations (Variables and Equations) Represent algebraic expressions in multiple ways.
Specific Learning Outcomes Achievement Indicators
It is expected that students will: The following set of indicators may be used to determine whether

students have met the corresponding specific outcome.

5.PR.2.  Solve problems involving single-variable (expressed as symbols ~ ® Express a problem in context as an equation where the unknown is represented by a letter

or letters), one-step equations with whole-number coefficients, variable.
and whole-number solutions. m Solve a single-variable equation with the unknown in any of the terms
[C,CN, PS,R] (eg,n+2=54+a=76=r-2,10=20).

m (reate a problem in context for an equation.
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Grade 5

[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Strand:
Shape and Space (Measurement)

General Learning Outcome:
Use direct or indirect measurement to solve problems.

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

5.55.1.  Design and construct different rectangles given either perimeter
or area or both (whole numbers), and draw conclusions.

[C,CN, PS,R,V]

Construct or draw two or more rectangles for a given perimeter in a problem-solving
context.

Construct or draw two or more rectangles for a given area in a problem-solving context.
lllustrate that for any perimeter, the square or shape closest to a square will result in the
greatest area.

lllustrate that for any perimeter, the rectangle with the smallest possible width will result in
the least area.

Provide a real-life context for when it is important to consider the relationship between
area and perimeter.

5.55.2.  Demonstrate an understanding of measuring length (mm) by
m selecting and justifying referents for the unit mm

m modelling and describing the relationship between mm and
cm units, and between mm and m units

[C,CN, ME, PS, R, V]

Provide a referent for one millimetre and explain the choice.

Provide a referent for one centimetre and explain the choice.

Provide a referent for one metre and explain the choice.

Show that 10 millimetres is equivalent to 1 centimetre using concrete materials (e.g., ruler).

Show that 1000 millimetres is equivalent to 1 metre using concrete materials (e.g.,
metre stick).

Provide examples of when millimetres are used as the unit of measure.
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Grade 5

[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Strand:
Shape and Space (Measurement) (continued)

General Learning Outcome:
Use direct or indirect measurement to solve problems.

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

5.55.3.  Demonstrate an understanding of volume by
m selecting and justifying referents for cm® or m? units
m  estimating volume by using referents for cm? or m?
®m  measuring and recording volume (cm? or m3)
m constructing rectangular prisms for a given volume
[C,CN, ME, PS, R, V]

Identify the cube as the most efficient unit for measuring volume and explain why.
Provide a referent for a cubic centimetre and explain the choice.

Provide a referent for a cubic metre and explain the choice.

Determine which standard cubic unit is represented by a given referent.

Estimate the volume of a 3-D object using personal referents.

Determine the volume of a 3-D object using manipulatives and explain the strategy.
Construct a rectangular prism for a given volume.

Explain that many rectangular prisms are possible for a given volume by constructing more
than one rectangular prism for the same volume.

5.55.4. Demonstrate an understanding of capacity by
m describing the relationship between mL and L
m selecting and justifying referents for mL or L units
m estimating capacity by using referents for mL or L
®m  measuring and recording capacity (mL or L)
[C, CN, ME, PS, R, V]

Demonstrate that 1000 millilitres is equivalent to 1 litre by filling a 1-litre container using a
combination of smaller containers.

Provide a referent for a litre and explain the choice.

Provide a referent for a millilitre and explain the choice.

Determine which capacity unit (mL or L) is represented by a given referent.
Estimate the capacity of a container using personal referents.

Determine the capacity of a container using materials that take the shape of the inside of
the container (e.g., a liquid, rice, sand, beads), and explain the strategy.
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[C] Communication [PS] Problem Solving
[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
Grade 5 and Estimation [V] Visualization
Strand: General Learning Outcome:
Shape and Space Describe the characteristics of 3-D objects and 2-D shapes,
(3-D Objects and 2-D Shapes) and analyze the relationships among them.
Specific Learning Outcomes Achievement Indicators
It is expected that students will: The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.
5.55.5.  Describe and provide examples of edges and faces of 3-D m [dentify parallel, intersecting, perpendicular, vertical, and horizontal edges and faces on
objects, and sides of 2-D shapes, that are 3-D objects.
= parallel m [dentify parallel, intersecting, perpendicular, vertical, and horizontal sides on 2-D shapes.
® intersecting m Provide examples from the environment that show parallel, intersecting, perpendicular,
m perpendicular vertical, and horizontal line segments.
® vertical m Find examples of edges, faces, and sides that are parallel, intersecting, perpendicular,
= horizontal vertical, and horizontal in print and electronic media, such as newspapers, magazines, and
the Internet.
[C,CN,R, T, V]

m Draw 2-D shapes or 3-D objects that have edges, faces, and sides that are parallel,
intersecting, perpendicular, vertical, or horizontal.

m Describe the faces and edges of a 3-D object using terms such as parallel, intersecting,
perpendicular, vertical, or horizontal.

m Describe the sides of a 2-D shape using terms such as parallel, intersecting, perpendicular,
vertical, or horizontal.

5.55.6. ldentify and sort quadrilaterals, including m |dentify and describe the characteristics of a pre-sorted set of quadrilaterals.
m rectangles m Sort a set of quadrilaterals and explain the sorting rule.
m squares m Sort a set of quadrilaterals according to the lengths of the sides.
m trapezoids m Sort a set of quadrilaterals according to whether or not opposite sides are parallel.
m parallelograms

m rhombuses
according to their attributes.
[C,R VI
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Grade 5

[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Strand:
Shape and Space (Transformations)

General Learning Outcome:
Describe and analyze position and motion of objects and shapes.

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

5.85.7.  Perform a single transformation (translation, rotation, or

reflection) of a 2-D shape, and draw and describe the image.

[C,CN, T, V]

Translate a 2-D shape horizontally, vertically, or diagonally, and describe the position and
orientation of the image.
Rotate a 2-D shape about a point, and describe the position and orientation of the image.

m Reflect a 2-D shape in a line of reflection, and describe the position and orientation of

the image.

m Perform a transformation of a 2-D shape by following instructions.

Draw a 2-D shape, translate the shape, and record the translation by describing the
direction and magnitude of the movement (e.g., the circle moved 3 cm to the left).

Draw a 2-D shape, rotate the shape, and describe the direction of the turn (clockwise or
counter-clockwise), the fraction of the turn, and point of rotation.

Draw a 2-D shape, reflect the shape, and identify the line of reflection and the distance of
the image from the line of reflection.

Predict the result of a single transformation of a 2-D shape and verify the prediction.
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Grade 5

[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Strand:
Shape and Space (Transformations) (continued)

General Learning Outcome:
Describe and analyze position and motion of objects and shapes.

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

5.55.8. Identify a single transformation (translation, rotation, or
reflection) of 2-D shapes.

CTV]

m Provide an example of a translation, a rotation, and a reflection.
m |[dentify a single transformation as a translation, rotation, or reflection.
m Describe a rotation by the direction of the turn (clockwise or counter-clockwise).
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Grade 5

[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Strand:
Statistics and Probability (Data Analysis)

General Learning Outcome:
Collect, display, and analyze data to solve problems.

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

5.SP.1.  Differentiate between first-hand and second-hand data.
[CRTV]

Explain the difference between first-hand and second-hand data.
Formulate a question that can best be answered using first-hand data and explain why.
Formulate a question that can best be answered using second-hand data and explain why.

Find examples of second-hand data in print and electronic media, such as newspapers,
magazines, and the Internet.

5.5P.2.  Construct and interpret double bar graphs to draw conclusions.
[C,PS,R T,V

Determine the attributes (title, axes, intervals, and legend) of double bar graphs by
comparing a set of double bar graphs.

Represent a set of data by creating a double bar graph, label the title and axes, and create a
legend with or without the use of technology.

m Draw conclusions from a double bar graph to answer questions.
m Provide examples of double bar graphs used in a variety of print and electronic media,

such as newspapers, magazines, and the Internet.
Solve a problem by constructing and interpreting a double bar graph.
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Grade 5

[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Strand:
Statistics and Probability
(Chance and Uncertainty)

General Learning Outcome:
Use experimental or theoretical probabilities to represent
and solve problems involving uncertainty.

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

5.5P.3.  Describe the likelihood of a single outcome occurring, using Provide examples of events that are impossible, possible, or certain from
words such as personal contexts.
® impossible Classify the likelihood of a single outcome occurring in a probability experiment as
m possible impossible, possible, or certain.
m certain Design and conduct a probability experiment in which the likelihood of a single outcome
[C, CN, PS, R] occurring is impossible, possible, or certain.
Conduct a probability experiment a number of times, record the outcomes, and explain
the results.
5.5P4.  Compare the likelihood of two possible outcomes occurring, Identify outcomes from a probability experiment which are less likely, equally likely, or

using words such as
m ess likely

= equally likely

m more likely
[C,CN, PS, Rl

more likely to occur than other outcomes.

Design and conduct a probability experiment in which one outcome is less likely to occur
than the other outcome.

Design and conduct a probability experiment in which one outcome is equally as likely to
occur as the other outcome.

Design and conduct a probability experiment in which one outcome is more likely to occur
than the other outcome.
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Grade 6

[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Strand:
Number

General Learning Outcome:
Develop number sense

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

6.N.1.  Demonstrate an understanding of place value for numbers m Explain how the pattern of the place value system (e.g., the repetition of ones, tens, and
m greater than one million hundreds) makes it possible to read and write numerals for numbers of any magnitude.
® |ess than one-thousandth m Provide examples of where large numbers and small decimals are used (e.g., media,
[C,CN,R T] science, medicine, technology).

6.N.2.  Solve problems involving large numbers, using technology. m |dentify which operation is necessary to solve a problem and solve it.

[ME, PS, T] m Determine the reasonableness of an answer.
m Estimate the answer and solve a problem.
m |dentify and correct errors in a solution to a problem that involves large numbers.

6.N.3.  Demonstrate an understanding of factors and multiples by m |dentify multiples for a number and explain the strategy used to identify them.

m determining multiples and factors of numbers lessthan 100 ~ m Determine all the whole-number factors of a number using arrays.
m identifying prime and composite numbers m |dentify the factors for a number and explain the strategy used (e.g., concrete or visual
® solving problems involving factors or multiples representations, repeated division by prime numbers or factor trees).
[PS, R, V] m |dentify common factors and common multiples for 2 or 3 numbers.
m Provide an example of a prime number and explain why it is a prime number.
m Provide an example of a composite number and explain why it is a composite number.
m Sort a set of numbers as prime and composite.
m Solve a problem involving factors, multiples, the largest common factor or the lowest
common multiple.
m Explain why 0 and 1 are neither prime nor composite.
114 B Kindergarten to Grade 8 Mathematics: Manitoba Curriculum Framework of Outcomes (2013)



[C] Communication [PS] Problem Solving
[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
Grade 6 and Estimation [V] Visualization
Strand: General Learning Outcome:
Number (continued) Develop number sense
Specific Learning Outcomes Achievement Indicators
It is expected that students will: The following set of indicators may be used to determine whether

students have met the corresponding specific outcome.

6.N.4.  Relate improper fractions to mixed numbers. m Demonstrate using models that an improper fraction represents a number greater than 1.
[CN, ME, R, V] m Express improper fractions as mixed numbers.
m Express mixed numbers as improper fractions.
m Place a set of fractions, including mixed numbers and improper fractions, on a horizontal
or vertical number line, and explain strategies used to determine position.
6.N.5.  Demonstrate an understanding of ratio, concretely, pictorially, m Provide a concrete or pictorial representation for a ratio.
and symbolically. m Write a ratio from a concrete or pictorial representation.
[C,CN, PS,R, V] m Express a ratio in multiple forms, such as 3:5, <, or 3 to 5.
m |dentify and describe ratios from real-life contexts and record them symbolically.
m Explain the part/whole and part/part ratios of a set (e.g., for a group of 3 girls and 5 boys,
explain the ratios 3:5, 3:8, and 5:8).
m Solve a problem involving ratio.
6.N.6.  Demonstrate an understanding of percent (limited to whole m Explain that “percent” means “out of 100."
numbers), concretely, pictorially, and symbolically. m Explain that percent is the ratio of a certain number of units to 100 units.
[C,CN, PS,R, V] m Use concrete materials and pictorial representations to illustrate a percent.
m Record the percent displayed in a concrete or pictorial representation.
m Express a percent as a fraction and a decimal.
m |dentify and describe percents from real-life contexts and record them symbolically.
m Solve a problem involving percents.
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Grade 6

[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Strand:
Number (continued)

General Learning Outcome:
Develop number sense

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

6.N.7. Demonstrate an understanding of integers, concretely,
pictorially, and symbolically.

[C,CN,R,V]

Extend a horizontal or vertical number line by adding numbers less than zero and explain the
pattern on each side of zero.

Place a set of integers on a horizontal or vertical number line and explain how integers
are ordered.

Describe contexts in which integers are used (e.g., on a thermometer).

Compare two integers, represent their relationship using the symbols <, >, and =, and verify
using a horizontal or vertical number line.

Order a set of integers in ascending or descending order.

6.N.8.  Demonstrate an understanding of multiplication and
division of decimals (involving 1-digit whole-number
multipliers, 1-digit natural number divisors, and multipliers
and divisors that are multiples of 10), concretely, pictorially,
and symbolically, by

® using personal strategies

® using the standard algorithms
® using estimation

m solving problems

[C, CN, ME, PS, R, V]

Estimate a product using front-end estimation (e.g., for 15.205 m x 4, think 15 m x 4, so the
product is greater than 60 m), and place the decimal in the appropriate place.

Estimate a quotient using front-end estimation (e.g., for $26.83 + 4, think 24 + 4, so the quotient
is greater than $6), and place the decimal in the appropriate place.

Predict products and quotients of decimals using estimation strategies.
Identify and correct errors of decimal point placement in a product or quotient by estimating.

m Solve a problem that involves multiplication and division of decimals using multipliers from 0 to

9 and divisors from 1 to 9.

Use mental math to determine products or quotients involving decimals when the multiplier or
divisor is a multiple of 10 (e.g., 2.47 x 10 = 24.7; 31.9 + 100 = 0.319).

Model and explain the relationship that exists between an algorithm, place value, and

number properties.

Determine products and quotients using the standard algorithms of vertical multiplication
(numbers arranged vertically and multiplied using single digits which are added to form a final
product) and long division (the multiples of the divisor are subtracted from the dividend).
Solve multiplication and division problems in context using personal strategies, and record
the process.

Refine personal strategies, such as mental math, to increase their efficiency when appropriate
(e.g., 446 =+ 2 think 446 + 2 =223, and then use front-end estimation to determine the
placement of the decimal 2.23).

6.N.9.  Explain and apply the order of operations, excluding
exponents (limited to whole numbers).

[CN, ME, PS, T]

Demonstrate and explain with examples why there is a need to have a standardized order
of operations.

Apply the order of operations to solve multi-step problems with or without technology.
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Grade 6

[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Strand:
Patterns and Relations (Patterns)

General Learning Outcome:
Use patterns to describe the world and solve problems.

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

6.PR.1.  Demonstrate an understanding of the relationships within tables
of values to solve problems.

[C,CN, PS, R]

Generate values in one column of a table of values, values in the other column, and a
pattern rule.

State, using mathematical language, the relationship in a table of values.

m (reate a concrete or pictorial representation of the relationship shown in a table of values.
m Predict the value of an unknown term using the relationship in a table of values and verify

the prediction.

Formulate a rule to describe the relationship between two columns of numbers in a table
of values.

Identify missing elements in a table of values.

Identify and correct errors in a table of values.

Describe the pattern within each column of a table of values.

Create a table of values to record and reveal a pattern to solve a problem.

6.PR.2.  Represent and describe patterns and relationships using graphs
and tables.

[C,CN, ME, PS, R, V]

Translate a pattern to a table of values and graph the table of values (limit to linear graphs
with discrete elements).

m (Create a table of values from a pattern or a graph.

Describe, using everyday language, orally or in writing, the relationship shown on a graph.
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Grade 6

[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Strand:
Patterns and Relations (Variables and Equations)

General Learning Outcome:
Represent algebraic expressions in multiple ways.

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

6.PR.3.  Represent generalizations arising from number relationships
using equations with letter variables.

[C,CN, PS,R,V]

= Write and explain the formula for finding the perimeter of any rectangle.
= Write and explain the formula for finding the area of any rectangle.
m Develop and justify equations using letter variables that illustrate the commutative

property of addition and multiplication (e.g,a+b=b+aoraxb=>bxa).

m Describe the relationship in a table using a mathematical expression.
m Represent a pattern rule using a simple mathematical expression, such as 4d or 2n + 1.

6.PR4. Demonstrate and explain the meaning of preservation of
equality, concretely, pictorially, and symbolically.

[C,CN, PS,R,V]

Model the preservation of equality for addition using concrete materials, such as a balance
or using pictorial representations, and orally explain the process.

Model the preservation of equality for subtraction using concrete materials, such as a
balance or using pictorial representations, and orally explain the process.

Model the preservation of equality for multiplication using concrete materials, such as a
balance or using pictorial representations, and orally explain the process.

Model the preservation of equality for division using concrete materials, such as a balance
or using pictorial representations, and orally explain the process.

Write equivalent forms of an equation by applying the preservation of equality, and verify

using concrete materials [e.g., 3b = 12 is the same as 3b + 5 =12 + 5 or 2r=7 is the same as
3(2n =3(7)].
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[C] Communication [PS] Problem Solving
[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
Grade 6 and Estimation [V] Visualization
Strand: General Learning Outcome:
Shape and Space (Measurement) Use direct or indirect measurement to solve problems.
Specific Learning Outcomes Achievement Indicators
It is expected that students will: The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.
6.55.1.  Demonstrate an understanding of angles by m Provide examples of angles found in the environment.
m identifying examples of angles in the environment m (lassify a set of angles according to their measure (e.g., acute, right, obtuse,
m classifying angles according to their measure straight, reflex).
®m estimating the measure of angles using 45°,90°,and 180°as ™ Sketch 45, 90°, and 180° angles without the use of a protractor, and describe the
reference angles relationship among them.

m determining angle measures in degrees m Estimate the measure of an angle using 45°, 90°, and 180° as reference angles.
= drawing and labelling angles when the measure is specified ~ ™ Measure, using a protractor, angles in various orientations.
[C,CN, ME, V] m Draw and label an angle in various orientations using a protractor.
m Describe the measure of an angle as the measure of rotation of one of its sides.
m Describe the measure of angles as the measure of an interior angle of a polygon.
6.55.2.  Demonstrate that the sum of interior angles is m Explain, using models, that the sum of the interior angles of a triangle is the same for
m 180°in atriangle all triangles.
m 360°in a quadrilateral m Explain, using models, that the sum of the interior angles of a quadrilateral is the same for
[C,R] all quadrilaterals.
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[C] Communication [PS] Problem Solving
[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
Grade 6 and Estimation [V] Visualization
Strand: General Learning Outcome:
Shape and Space (Measurement) (continued) Use direct or indirect measurement to solve problems.
Specific Learning Outcomes Achievement Indicators
It is expected that students will: The following set of indicators may be used to determine whether

students have met the corresponding specific outcome.

Explain, using models, how the perimeter of any polygon can be determined.

Generalize a rule for determining the perimeter of polygons.

Explain, using models, how the area of any rectangle can be determined.

Generalize a rule for determining the area of rectangles.

Explain, using models, how the volume of any right rectangular prism can be determined.
Generalize a rule for determining the volume of right rectangular prisms.

Solve a problem involving the perimeter of polygons, the area of rectangles, or the volume
of right rectangular prisms.

6.55.3.  Develop and apply a formula for determining the
m perimeter of polygons
m area of rectangles
m volume of right rectangular prisms
[C,CN, PS,R, V]
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Grade 6

[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Strand:
Shape and Space
(3-D Objects and 2-D Shapes)

General Learning Outcome:
Describe the characteristics of 3-D objects and 2-D shapes,
and analyze the relationships among them.

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

6.55.4.  Construct and compare triangles, including m Sort a set of triangles according to the length of the sides.
m scalene m Sort a set of triangles according to the measures of the interior angles.
m jsosceles m |dentify the characteristics of a set of triangles according to their sides or their
m equilateral interior angles.
m right m Sort a set of triangles and explain the sorting rule.
®m obtuse m Draw a triangle (e.g., scalene).
® acute m Replicate a triangle in a different orientation and show that the two are congruent.
in different orientations.
[C,PS,R,V]
6.55.5.  Describe and compare the sides and angles of regular and m Sort a set of 2-D shapes into polygons and non-polygons, and explain the sorting rule.

irregular polygons.
[C,PS,R, V]

m Demonstrate congruence (sides to sides and angles to angles) in a regular polygon by

superimposing.

Demonstrate congruence (sides to sides and angles to angles) in a regular polygon

by measuring.

Demonstrate that the sides of a regular polygon are of the same length and that the angles
of a regular polygon are of the same measure.

m Sort a set of polygons as regular or irregular and justify the sorting.
m |dentify and describe regular and irregular polygons in the environment.
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Grade 6

[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Strand:
Shape and Space (Transformations)

General Learning Outcome:
Describe and analyze position and motion of objects and shapes.

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

6.55.6.  Perform a combination of transformations (translations,
rotations, or reflections) on a single 2-D shape, and draw and
describe the image.

[C,CN, PS, T, V]

Demonstrate that a 2-D shape and its transformation image are congruent.

Model a set of successive translations, successive rotations, or successive reflections of a
2-D shape.

Model a combination of two different types of transformations of a 2-D shape.

Draw and describe a 2-D shape and its image, given a combination of transformations.
Describe the transformations performed on a 2-D shape to produce a given image.
Model a set of successive transformations (translation, rotation, or reflection) of a

2-D shape.

Perform and record one or more transformations of a 2-D shape that will result in a
given image.

6.5S.7.  Perform a combination of successive transformations of 2-D
shapes to create a design, and identify and describe the
transformations.

[C,CN,T,V]

Analyze a design created by transforming one or more 2-D shapes, and identify the
original shape and the transformations used to create the design.

Create a design using one or more 2-D shapes and describe the transformations used.
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Grade 6

[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Strand:
Shape and Space (Transformations) (continued)

General Learning Outcome:
Describe and analyze position and motion of objects and shapes.

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

6.55.8.  Identify and plot points in the first quadrant of a Cartesian plane
using whole-number ordered pairs.

[C,CN,V]

Label the axes of the first quadrant of a Cartesian plane and identify the origin.

m Plota point in the first quadrant of a Cartesian plane given its ordered pair.
m Match points in the first quadrant of a Cartesian plane with their corresponding

ordered pair.

Plot points in the first quadrant of a Cartesian plane with intervals of 1, 2, 5, or 10 on its
axes, given whole-number ordered pairs.

m Draw shapes or designs, given ordered pairs in the first quadrant of a Cartesian plane.

Determine the distance between points along horizontal and vertical lines in the first
quadrant of a Cartesian plane.

Draw shapes or designs in the first quadrant of a Cartesian plane and identify the points
used to produce them.

6.55.9.  Perform and describe single transformations of a 2-D shape in
the first quadrant of a Cartesian plane (limited to whole-number
vertices).

[C,CN,PS, T, V]

Identify the coordinates of the vertices of a 2-D shape (limited to the first quadrant of a
Cartesian plane).

Perform a transformation on a given 2-D shape and identify the coordinates of the vertices
of the image (limited to the first quadrant).

Describe the positional change of the vertices of a 2-D shape to the corresponding vertices
of its image as a result of a transformation (limited to first quadrant).
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Grade 6

[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Strand:
Statistics and Probability (Data Analysis)

General Learning Outcome:
Collect, display, and analyze data to solve problems.

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

6.SP.1.  Create, label, and interpret line graphs to draw conclusions. Determine the common attributes (title, axes, and intervals) of line graphs by comparing a
[C,CN, PS, R, V] set of line graphs.
Determine whether a set of data can be represented by a line graph (continuous data) or a
series of points (discrete data), and explain why.
m (reate a line graph from a table of values or set of data.
m [nterpret a line graph to draw conclusions.
6.5P.2.  Select, justify, and use appropriate methods of collecting data, m Select a method for collecting data to answer a question, and justify the choice.
including Design and administer a questionnaire for collecting data to answer a question and record
m questionnaires the results.
m experiments Answer a question by performing an experiment, recording the results, and drawing
m databases a conclusion.
m electronic media Explain when it is appropriate to use a database as a source of data.
[C,PS,T] m Gather data for a question by using electronic media, including selecting data
from databases.
6.SP.3.  Graph collected data and analyze the graph to solve problems. = Select a type of graph for displaying a set of collected data, and justify the choice of graph.
[C, CN, PS] Solve a problem by graphing data and interpreting the resulting graph.
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[C] Communication [PS] Problem Solving
[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
Grade 6 and Estimation [V] Visualization
Strand: General Learning Outcome:
Statistics and Probability Use experimental or theoretical probabilities to represent
(Chance and Uncertainty) and solve problems involving uncertainty.
Specific Learning Outcomes Achievement Indicators
It is expected that students will: The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.
6.SP4.  Demonstrate an understanding of probability by m List the possible outcomes of a probability experiment, such as
m identifying all possible outcomes of a probability experiment tossing a coin
m differentiating between experimental and theoretical rolling a die with any number of sides
probability spinning a spinner with any number of sectors
= determining the theoretical probability of outcomes in a = Determine the theoretical probability of an outcome occurring for a probability
probability experiment experiment.
= determining the experimental probability of outcomesina  m Ppredict the probability of an outcome occurring for a probability experiment by using
probability experiment theoretical probability.
m comparing experimental results with the theoretical m Conduct a probability experiment, with or without technology, and compare the
probability for an experiment experimental results to the theoretical probability.
[C, ME, PS5, T] m Explain that as the number of trials in a probability experiment increases, the experimental

probability approaches theoretical probability of a particular outcome.

m Distinguish between theoretical probability and experimental probability, and explain the
differences.
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Grade 7

[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Strand:
Number

General Learning Outcome:
Develop number sense.

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

7N.1.  Determine and explain why a number is divisible by 2, 3,4, 5, 6,
8,9, 0r 10, and why a number cannot be divided by 0.

[C,R]

Determine if a number is divisible by 2, 3,4, 5, 6, 8, 9, or 10, and explain why.

m Sort a set of numbers based upon their divisibility using organizers, such as Venn or

Carroll diagrams.
Determine the factors of a number using the divisibility rules.

m Explain, using an example, why numbers cannot be divided by 0.

7N.2.  Demonstrate an understanding of the addition, subtraction,
multiplication, and division of decimals to solve problems (for
more than 1-digit divisors or 2-digit multipliers, technology
could be used).

[ME, PS, T]

m Solve a problem involving the addition of two or more decimal numbers.
m Solve a problem involving the subtraction of decimal numbers.

Solve a problem involving the multiplication or division of decimal numbers (for more than
1-digit divisors or 2-digit multipliers, technology could be used).

Place the decimal in a sum or difference using front-end estimation

(e.g., for 4.5+ 0.73 + 256.458, think 4 + 256, so the sum is greater than 260).

Place the decimal in a product using front-end estimation

(e.g., for $12.33 x 2.4, think $12 X 2, so the product is greater than $24).

Place the decimal in a quotient using front-end estimation
(e.g., for 51.50 m + 2.1, think 50 m + 2, so the quotient is approximately 25 m).

m Check the reasonableness of answers using estimation.

Solve a problem that involves operations on decimals (limited to thousandths), taking into
consideration the order of operations.

Explain, using an example, how to use mental math for products or quotients when the
multiplier or the divisor is 0.1 or 0.5 or 0.25.
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[C] Communication [PS] Problem Solving
[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
Grade 7 and Estimation [V] Visualization
Strand: General Learning Outcome:
Number (continued) Develop number sense.
Specific Learning Outcomes Achievement Indicators
It is expected that students will: The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.
7N.3.  Solve problems involving percents from 1% to 100%. m Express a percent as a decimal or fraction.
[C,CN, ME, PS, R, T] m Solve a problem that involves finding a percent.

m Determine the answer to a percent problem where the answer requires rounding, and
explain why an approximate answer is needed (e.g., total cost including taxes).

7N.4.  Demonstrate an understanding of the relationship between m Predict the decimal representation of a fraction using patterns (e.g., % = 0.09, % =0.18, %
repeating decimals and fractions, and terminating decimals and =7...).
fractions. m Match a set of fractions to their decimal representations.
[C,CN,R,T] m Sort a set of fractions as repeating or terminating decimals.
m Express a fraction as a terminating or repeating decimal.
m Express a repeating decimal as a fraction.
m Express a terminating decimal as a fraction.
m Provide an example where the decimal representation of a fraction is an approximation of

its exact value.
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Grade 7

[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Strand:
Number (continued)

General Learning Outcome:
Develop number sense.

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

7N.5.  Demonstrate an understanding of adding and subtracting
positive fractions and mixed numbers, with like and unlike
denominators, concretely, pictorially, and symbolically (limited
to positive sums and differences).

[C,CN, ME, PS, R, V]

Model addition and subtraction of positive fractions or mixed numbers using concrete
representations, and record symbolically.

Determine the sum of two positive fractions or mixed numbers with like denominators.

m Determine the difference of two positive fractions or mixed numbers with like

denominators.

m Determine a common denominator for a set of positive fractions or mixed numbers.
m Determine the sum of two positive fractions or mixed numbers with unlike denominators.

Determine the difference of two positive fractions or mixed numbers with unlike
denominators.

Simplify a positive fraction or mixed number by identifying the common factor between
the numerator and denominator.

Simplify the solution to a problem involving the sum or difference of two positive fractions
or mixed numbers.

Solve a problem involving the addition or subtraction of positive fractions or mixed
numbers, and determine if the solution is reasonable.

7N.6.  Demonstrate an understanding of addition and subtraction of
integers, concretely, pictorially, and symbolically.

[C,CN, PS,R,V]

Explain, using concrete materials such as integer tiles and diagrams, that the sum of
opposite integers is equal to zero.

lllustrate, using a horizontal or vertical number line, the results of adding or subtracting
negative and positive integers (e.g., a move in one direction followed by an equivalent
move in the opposite direction results in no net change in position).

Add two integers using concrete materials or pictorial representations, and record the
process symbolically.

Subtract two integers using concrete materials or pictorial representations, and record the
process symbolically.

Solve a problem involving the addition and subtraction of integers.
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Grade 7

[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Strand:
Number (continued)

General Learning Outcome:
Develop number sense.

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

7N.7. Compare and order fractions, decimals (to thousandths), and
integers by using
m benchmarks
m place value
m equivalent fractions and/or decimals
[CN,R,V]

Order the numbers of a set that includes fractions, decimals, or integers in ascending or
descending order, and verify the result using a variety of strategies.

Identify a number that would be between two numbers in an ordered sequence oron a
horizontal or vertical number line.

Identify incorrectly placed numbers in an ordered sequence or on a horizontal or vertical
number line.

Position fractions with like and unlike denominators from a set on a horizontal or vertical
number line, and explain strategies used to determine order.

Order the numbers of a set by placing them on a horizontal or vertical number line that
contains benchmarks, such as 0 and 1 or 0 and 5.

Position a set of fractions, including mixed numbers and improper fractions, on a
horizontal or vertical number line, and explain strategies used to determine position.
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[C] Communication [PS] Problem Solving
[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
Grade 7 and Estimation [V] Visualization
Strand: General Learning Outcome:

Patterns and Relations (Patterns) Use patterns to describe the world and solve problems.

Specific Learning Outcomes Achievement Indicators

It is expected that students will: The following set of indicators may be used to determine whether

students have met the corresponding specific outcome.

7PR.1.  Demonstrate an understanding of oral and written patternsand ~ ® Formulate a relation to represent the relationship in an oral or written pattern.
their corresponding relations. m Provide a context for a relation that represents a pattern.
[C,CN, R] ® Represent a pattern in the environment using a relation.
7.PR.2.  Construct a table of values from a relation, graph the table of m Create a table of values for a relation by substituting values for the variable.
values, and analyze the graph to draw conclusions and solve m (Create a table of values using a relation, and graph the table of values (limited to discrete
problems. elements).
[C,CN,R, V] m Sketch the graph from a table of values created for a relation, and describe the patterns

found in the graph to draw conclusions (e.g., graph the relationship between nand 2n + 3).

m Describe the relationship shown on a graph using everyday language in spoken or written
form to solve problems.

m Match a set of relations to a set of graphs.
m Match a set of graphs to a set of relations.
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Grade 7

[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Strand:

Patterns and Relations (Variables and Equations)

General Learning Outcome:
Represent algebraic expressions in multiple ways.

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

7.PR.3. Demonstrate an understanding of preservation of equality by m Model the preservation of equality for addition, subtraction, multiplication, or division
= modelling preservation of equality, concretely, pictorially, and using concrete materials or using pictorial representations, explain the process orally, and
symbolically record it symbolically.
= applying preservation of equality to solve equations = Solve a problem by applying preservation of equality.
[C,CN, PS,R, V]
7.PRA4.  Explain the difference between an expression and an equation.  ® Identify and provide an example of a constant term, a numerical coefficient, and a variable
[C,CN] in an expression and an equation.
m Explain what a variable is and how it is used in an expression.
m Provide an example of an expression and an equation, and explain how they are similar
and different.
7.PR.5.  Evaluate an expression given the value of the variable(s). m Substitute a value for each unknown in an expression and evaluate the expression.
[CN, R]
7PR.6. Model and solve problems that can be represented by one-step Represent a problem with a linear equation and solve the equation using concrete models.

linear equations of the form x + a = b, concretely, pictorially, and
symbolically, where g and b are integers.

[CN, PS, R, V]

Draw a visual representation of the steps required to solve a linear equation.

Solve a problem using a linear equation.

Verify the solution to a linear equation using concrete materials or diagrams.
Substitute a possible solution for the variable in a linear equation to verify the equality.

General and Specific Learning Outcomes N 131



[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Grade 7

Patterns and Relations (Variables and Equations)

Strand:

(continued)

General Learning Outcome:

Represent algebraic expressions in multiple ways.

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

7PR.7.

Model and solve problems that can be represented by linear

equations of the form:
m ax+b=c
m ax=b

a -

baz0

concretely, pictorially, and symbolically, where g, b, and ¢, are
whole numbers.

[CN, PS,R, V]

Model a problem with a linear equation and solve the equation using concrete models.
Draw a visual representation of the steps used to solve a linear equation.

Solve a problem using a linear equation and record the process.
Verify the solution to a linear equation using concrete materials or diagrams.
Substitute a possible solution for the variable in a linear equation to verify the equality.
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Grade 7

[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Strand:
Shape and Space (Measurement)

General Learning Outcome:
Use direct or indirect measurement to solve problems.

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

7.55.1.  Demonstrate an understanding of circles by m |llustrate and explain that the diameter is twice the radius in a circle.
m  describing the relationships among radius, diameter, and m [llustrate and explain that the circumference is approximately three times the diameter in
circumference of circles acircle.
m relating circumference to pi () m Explain that, for all circles, pi () is the ratio of the circumference to the diameter (), and
m determining the sum of the central angles its value is approximately 3.14.
m constructing circles with a given radius or diameter m Explain, using an illustration, that the sum of the central angles of a circle is 360°.
® solving problems involving the radii, diameters, and ® Draw a circle with a given radius or diameter with or without a compass.
circumferences of circles m Solve a contextual problem involving circles.
[C,CN,R, V]
7.55.2.  Develop and apply a formula for determining the area of m [llustrate and explain how the area of a rectangle can be used to determine the area of
®m triangles a triangle.
m parallelograms m Generalize a rule to create a formula for determining the area of triangles.
® circles m [llustrate and explain how the area of a rectangle can be used to determine the area of
[CN, PS, R, V] a parallelogram.

Generalize a rule to create a formula for determining the area of parallelograms.
lllustrate and explain how to estimate the area of a circle without the use of a formula.
Apply a formula for determining the area of a circle.

Solve a problem involving the area of triangles, parallelograms, or circles.
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Grade 7

[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Strand:
Shape and Space
(3-D objects and 2-D shapes)

General Learning Outcome:
Describe the characteristics of 3-D objects and 2-D shapes,
and analyze the relationships among them.

Specific Learning Outcomes

It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

7.55.3.  Perform geometric constructions, including
= perpendicular line segments
m parallel line segments
m perpendicular bisectors
m angle bisectors
[CN,R, V]

m Describe examples of parallel line segments, perpendicular line segments, perpendicular
bisectors, and angle bisectors in the environment.

m |dentify line segments on a diagram that are parallel or perpendicular.

m Draw a line segment perpendicular to another line segment, and explain why they are
perpendicular.

m Draw a line segment parallel to another line segment, and explain why they are parallel.

m Draw the bisector of an angle using more than one method, and verify that the resulting
angles are equal.

m Draw the perpendicular bisector of a line segment using more than one method, and
verify the construction.
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Grade 7

[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Strand:
Shape and Space (Transformations)

General Learning Outcome:
Describe and analyze position and motion of objects and shapes.

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

7.55.4. ldentify and plot points in the four quadrants of a Cartesian
plane using ordered pairs.

[C,CN,V]

Label the axes of a Cartesian plane and identify the origin.
Identify the location of a point in any quadrant of a Cartesian plane using an ordered pair.

Plot the point corresponding to a ordered pair on a Cartesian plane with units of 1,2, 5, or
10 on its axes.

Draw shapes and designs, using ordered pairs, in a Cartesian plane.
Create shapes and designs in a Cartesian plane and identify the points used.

7.55.5.  Perform and describe transformations of a 2-D shape in all four
quadrants of a Cartesian plane (limited to integral vertices).

[C,CN,PS, T, V]

(Itis intended that the original shape and its image have vertices with integral coordinates.)

m |[dentify the coordinates of the vertices of a 2-D shape on a Cartesian plane.

m Describe the horizontal and vertical movement required to move from a given point to
another point on a Cartesian plane.

m Describe the positional change of the vertices of a 2-D shape to the corresponding
vertices of its image as a result of a transformation or successive transformations on a
Cartesian plane.

m Perform a transformation or consecutive transformations on a 2-D shape, and identify
coordinates of the vertices of the image.

m Describe the image resulting from the transformation of a 2-D shape on a Cartesian plane
by comparing the coordinates of the vertices of the image.
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Grade 7

[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Strand:
Statistics and Probability (Data Analysis)

General Learning Outcome:
Describe and analyze position and motion of objects and shapes.

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

7.5P1.  Demonstrate an understanding of central tendency and
range by
m determining the measures of central tendency (mean,
median, mode) and range
m  determining the most appropriate measures of central
tendency to report findings
[C,PS,R,T]

Determine mean, median, and mode for a set of data, and explain why these values may
be the same or different.

Determine the range of a set of data.

m Provide a context in which the mean, median, or mode is the most appropriate measure of

central tendency to use when reporting findings.
Solve a problem involving the measures of central tendency.

7.5P.2.  Determine the effect on the mean, median, and mode when an
outlier isincluded in a data set.

[C, CN, PS, R]

Analyze a set of data to identify any outliers.

m Explain the effect of outliers on the measures of central tendency for a data set.
m [dentify outliers in a set of data and justify whether or not they are to be included in the

reporting of the measures of central tendency.

Provide examples of situations in which outliers would or would not be used in
determining the measures of central tendency.

7.5P.3.  Construct, label, and interpret circle graphs to solve problems.
[C,CN,PS,R,T,V]

Identify common attributes of circle graphs, such as
title, label, or legend
the sum of the central angles is 360°

the data is reported as a percent of the total and the sum of the percents is equal
to 100%

m (Create and label a circle graph, with or without technology, to display a set of data.
m Find and compare circle graphs in a variety of print and electronic media, such as

newspapers, magazines, and the Internet.
Translate percentages displayed in a circle graph into quantities to solve a problem.

m [nterpret a circle graph to answer questions.
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Grade 7

[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Strand:
Statistics and Probability
(Chance and Uncertainty)

General Learning Outcome:
Use experimental or theoretical probabilities to represent
and solve problems involving uncertainty.

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

7.5P4.  Express probabilities as ratios, fractions, and percents. m Determine the probability of an outcome occurring for a probability experiment, and
[C,CN,R,T,V] express it as a ratio, fraction, or percent.
m Provide an example of an event with a probability of 0 or 0% (impossible) and an event
with a probability of 1 or 100% (certain).
7.5P.5.  Identify the sample space (where the combined sample space m Provide an example of two independent events, such as
has 360or fewer elements) for a probability experiment involving spinning a four-section spinner and an eight-sided die
two independent events. tossing a coin and rolling a twelve-sided die
[C, ME, PS] tossing two coins
rolling two dice
and explain why they are independent.
m |dentify the sample space (all possible outcomes) for an experiment involving two
independent events using a tree diagram, table, or another graphic organizer.
7.5P6.  Conduct a probability experiment to compare the theoretical m Determine the theoretical probability of an outcome for an experiment involving two

probability (determined using a tree diagram, table, or another
graphic organizer) and experimental probability of two
independent events.

[C,PS,R,T]

independent events.

Conduct a probability experiment for an outcome involving two independent events,
with or without technology, to compare the experimental probability to the theoretical
probability.

Solve a probability problem involving two independent events.
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Grade 8

[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Strand:
Number

General Learning Outcome:
Develop number sense.

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

8.N.l.  Demonstrate an understanding of perfect squares and square
roots, concretely, pictorially, and symbolically (limited to whole
numbers).

[C,CN,R, V]

Represent a perfect square as a square region using materials, such as grid paper or
square shapes.

Determine the factors of a perfect square, and explain why one of the factors is the square
root and the others are not.

Determine whether or not a number is a perfect square using materials and strategies such
as square shapes, grid paper, or prime factorization, and explain the reasoning.

m Determine the square root of a perfect square, and record it symbolically.

Determine the square of a number.

8.N.2.  Determine the approximate square root of numbers that are not
perfect squares (limited to whole numbers).

[C,CN, ME,R, T]

Estimate the square root of a number that is not a perfect square using the roots of perfect
squares as benchmarks.

Approximate the square root of a number that is not a perfect square using technology
(e.g., calculator, computer).

Explain why the square root of a number shown on a calculator may be an approximation.

m |dentify a number with a square root that is between two given numbers.
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[C] Communication [PS] Problem Solving
[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
Grade 8 and Estimation [V] Visualization
Strand: General Learning Outcome:
Number (continued) Develop number sense.
Specific Learning Outcomes Achievement Indicators
It is expected that students will: The following set of indicators may be used to determine whether

students have met the corresponding specific outcome.

8N.3.  Demonstrate an understanding of percents greater than orequal ® Provide a context where a percent may be more than 100% or between 0% and 1%.
to 0%. m Represent a fractional percent using grid paper.
[CN, PS, R, V] m Represent a percent greater than 100% using grid paper.
]

Determine the percent represented by a shaded region on a grid, and record it in decimal,
fractional, or percent form.

Express a percent in decimal or fractional form.

Express a decimal in percent or fractional form.

Express a fraction in decimal or percent form.

Solve a problem involving percents.

Solve a problem involving combined percents (e.g., addition of percents, such as

GST + PST).

m Solve a problem that involves finding the percent of a percent (e.g., A population increased
by 10% one year and then increased by 15% the next year. Explain why there was not a
25% increase in population over the two years).
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[C] Communication [PS] Problem Solving
[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
Grade 8 and Estimation [V] Visualization
Strand: General Learning Outcome:
Number (continued) Develop number sense.
Specific Learning Outcomes Achievement Indicators
It is expected that students will: The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.
8N.4.  Demonstrate an understanding of ratio and rate. m Express a two-term ratio from a context in the forms 3:5 or 3 to 5.
[C,CN, V] m Express a three-term ratio from a context in the forms 4:7:3 or4to 7 to 3.

m Express a part-to-part ratio as a part to whole ratio (e.g., Given the ratio of frozen juice
to water is 1 can to 4 cans, this can be written as 1/4 or 1:4 or 1 to 4, [part-to-part ratio].
Related part-to-whole ratios are - or 1:5 or 1 to 5, which is the ratio of juice to solution,
or 4, or 4:5 or 4 to 5, which is the ratio of water to solution).

m |dentify and describe ratios and rates from real-life examples, and record them
symbolically.

m Express a rate using words or symbols (e.g., 20 L per 100 km or 20 L/100 km).

m Express a ratio as a percent, and explain why a rate cannot be represented as a percent.

8.N.5.  Solve problems that involve rates, ratios, and proportional ® Explain the meaning of - within a context.

reasoning. m Provide a context in which % represents a
[C,CN, P, R] fraction

rate

ratio

quotient

probability

m Solve a problem involving rate, ratio, or percent.
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[C] Communication [PS] Problem Solving
[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
Grade 8 and Estimation [V] Visualization
Strand: General Learning Outcome:
Number (continued) Develop number sense.
Specific Learning Outcomes Achievement Indicators
It is expected that students will: The following set of indicators may be used to determine whether

students have met the corresponding specific outcome.

Identify the operation(s) required to solve a problem involving positive fractions.

Provide a context involving the multiplying of two positive fractions.

Provide a context involving the dividing of two positive fractions.

Express a positive mixed number as an improper fraction and a positive improper fraction

as a mixed number.

m Model multiplication of a positive fraction by a whole number, concretely or pictorially,
and record the process.

m Model multiplication of a positive fraction by a positive fraction, concretely or pictorially,
and record the process.

m Model division of a positive fraction by a whole number, concretely or pictorially, and
record the process.

m Generalize and apply rules for multiplying and dividing positive fractions, including
mixed numbers.

m Solve a problem involving positive fractions, taking into consideration order of operations

(limited to problems with positive solutions).

8N.6.  Demonstrate an understanding of multiplying and dividing
positive fractions and mixed numbers, concretely, pictorially,
and symbolically.

[C, CN, ME, PS]
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Grade 8

[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Strand:
Number (continued)

General Learning Outcome:
Develop number sense.

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

8.N.7Z. Demonstrate an understanding of multiplication and division of
integers, concretely, pictorially, and symbolically.

[C,CN, PS,R,V]

Identify the operation(s) required to solve a problem involving integers.

Provide a context that requires multiplying two integers.

Provide a context that requires dividing two integers.

Model the process of multiplying two integers using concrete materials or pictorial
representations, and record the process.

Model the process of dividing an integer by an integer using concrete materials or pictorial
representations, and record the process.

m Generalize and apply a rule for determining the sign of the product or quotient of integers.
m Solve a problem involving integers, taking into consideration order of operations.

8.N.8.  Solve problems involving positive rational numbers.
[C,CN, ME, PS,R, T, V]

m [dentify the operation(s) required to solve a problem involving positive rational numbers.
m Determine the reasonableness of an answer to a problem involving positive

rational numbers.
Estimate the solution and solve a problem involving positive rational numbers.

m |dentify and correct errors in the solution to a problem involving positive rational numbers.
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Grade 8

[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Strand:
Patterns and Relations (Patterns)

General Learning Outcome:
Use patterns to describe the world and solve problems.

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

8.PR.1.  Graph and analyze two-variable linear relations.
[C, ME, PS,R, T, V]

Determine the missing value in an ordered pair for an equation of a linear relation.
Create a table of values for the equation of a linear relation.

Construct a graph from the equation of a linear relation (limited to discrete data).
Describe the relationship between the variables of a graph.
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Grade 8

[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Strand:

Patterns and Relations (Variables and Equations)

General Learning Outcome:
Represent algebraic expressions in multiple ways.

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

8.PR.2. Model and solve problems using linear equations of the form: Model a problem with a linear equation, and solve the equation using concrete models.
m gx=b m Verify the solution to a linear equation using a variety of methods, including concrete
m X =haz0 materials, diagrams, and substitution.
B oax+b=c Draw a visual representation of the steps used to solve a linear equation, and record each
" X 1b=ca#0 step symbohcally. . .
m ax+b)=c m Solve a linear equation symbolically.
concretely, pictorially, and symbolically, where a, b, and ¢, are m |dentify gnd correct.errors inan !ncorrect.sol.utlo'n of a linear equation.
integers. Solve a linear equation by applying the distributive property
[CI CN, PS, V] [e.g., 2(X+ 3) = 5, 2X+6= 5, ]
Solve a problem using a linear equation, and record the process.
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[C] Communication [PS] Problem Solving
[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
Grade 8 and Estimation [V] Visualization
Strand: General Learning Outcome:

Shape and Space (Measurement) Use direct or indirect measurement to solve problems.

Specific Learning Outcomes Achievement Indicators

It is expected that students will: The following set of indicators may be used to determine whether

students have met the corresponding specific outcome.

8.5S.1.  Develop and apply the Pythagorean theorem to solve problems. ® Model and explain the Pythagorean theorem concretely, pictorially, or by using
[CN, PS,R, T, V] technology.
m Explain, using examples, that the Pythagorean theorem applies only to right triangles.

m Determine whether or not a triangle is a right triangle by applying the Pythagorean
theorem.

m Solve a problem that involves determining the measure of the third side of a right triangle,
given the measures of the other two sides.

m Solve a problem that involves Pythagorean triples (e.g., 3,4, 5 or 5, 12, 13).

8.55.2.  Draw and construct nets for 3-D objects. m Match a net to the 3-D object it represents.
[C,CN, PS, V] m Construct a 3-D object from a net.

m Draw nets for a right circular cylinder, right rectangular prism, and right triangular prism,
and verify by constructing the 3-D objects from the nets.

m Predict 3-D objects that can be created from a net and verify the prediction.

8.55.3.  Determine the surface area of m Explain, using examples, the relationship between the area of 2-D shapes and the surface
m right rectangular prisms area of a 3-D object.
® right triangular prisms m |dentify all the faces of a prism, including right rectangular and right triangular prisms.
® right cylinders m Describe and apply strategies for determining the surface area of a right rectangular or

right triangular prism.
Describe and apply strategies for determining the surface area of a right cylinder.
Solve a problem involving surface area.

to solve problems.
[C,CN, PS,R, V]
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[C] Communication [PS] Problem Solving
[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
Grade 8 and Estimation [V] Visualization
Strand: General Learning Outcome:
Shape and Space (Measurement) (continued) Use direct or indirect measurement to solve problems.
Specific Learning Outcomes Achievement Indicators
It is expected that students will: The following set of indicators may be used to determine whether

students have met the corresponding specific outcome.

8.55.4. Develop and apply formulas for determining the volume of right ® Determine the volume of a right prism, given the area of the base.
prisms and right cylinders. m Generalize and apply a rule for determining the volume of right cylinders.
[C,CN, PS,R, V] m Explain the relationship between the area of the base of a right 3-D object and the formula
for the volume of the object.
m Demonstrate that the orientation of a 3-D object does not affect its volume.
m Apply a formula to solve a problem involving the volume of a right cylinder or a
right prism.
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[C] Communication [PS] Problem Solving
[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
Grade 8 and Estimation [V] Visualization
Strand: General Learning Outcome:
Shape and Space Describe the characteristics of 3-D objects and 2-D shapes,
(3-D Objects and 2-D Shapes) and analyze the relationships among them.
Specific Learning Outcomes Achievement Indicators
It is expected that students will: The following set of indicators may be used to determine whether

students have met the corresponding specific outcome.

8.55.5.  Draw and interpret top, front, and side views of 3-D objects ® Draw and label the top, front, and side views for a 3-D object on isometric dot paper.
composed of right rectangular prisms. m Compare different views of a 3-D object to the object.
[C,CN,R, T, VI m Predict the top, front, and side views that will result from a described rotation (limited to

multiples of 90°) and verify predictions.

= Draw and label the top, front, and side views that result from a rotation (limited to
multiples of 90°).

m Build a 3-D block object, given the top, front, and side views, with or without the use
of technology.

m Sketch and label the top, front, and side views of a 3-D object in the environment, with or
without the use of technology.
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Grade 8

[C] Communication [PS] Problem Solving

[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
and Estimation [V] Visualization

Strand:
Shape and Space (Transformations)

General Learning Outcome:
Describe and analyze position and motion of objects and shapes.

Specific Learning Outcomes
It is expected that students will:

Achievement Indicators
The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.

8.55.6. Demonstrate an understanding of tessellation by
= explaining the properties of shapes that make tessellating
possible
m creating tessellations
m identifying tessellations in the environment
[C,CN,PS,T,V]

Identify in a set of regular polygons those shapes and combinations of shapes that will
tessellate, and use angle measurements to justify choices.

Identify in a set of irregular polygons those shapes and combinations of shapes that will
tessellate, and use angle measurements to justify choices.

m [dentify a translation, reflection, or rotation in a tessellation.
m |dentify a combination of transformations in a tessellation.

Create a tessellation using one or more 2-D shapes, and describe the tessellation in terms
of transformations and conservation of area.

Create a new tessellating shape (polygon or non-polygon) by transforming a portion of a
tessellating polygon, and describe the resulting tessellation in terms of transformations
and conservation of area.

Identify and describe tessellations in the environment.
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[C] Communication [PS] Problem Solving
[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
Grade 8 and Estimation [V] Visualization
Strand: General Learning Outcome:
Statistics and Probability (Data Analysis) Collect, display, and analyze data to solve problems.
Specific Learning Outcomes Achievement Indicators
It is expected that students will: The following set of indicators may be used to determine whether
students have met the corresponding specific outcome.
8.5P.1.  Critique ways in which data are presented. m Compare the information that is provided for the same data set by a set of graphs, such as
[C,R,T,V] circle graphs, line graphs, bar graphs, double bar graphs, or pictographs, to determine the

strengths and limitations of each graph.

m [dentify the advantages and disadvantages of different graphs, such as circle graphs,
Ii?g gtraphs, bar graphs, double bar graphs, or pictographs, in representing a specific set
of data.

m Justify the choice of a graphical representation for a situation and its corresponding
data set.

m Explain how a formatting choice, such as the size of the intervals, the width of bars, or the
visual representation, may lead to misinterpretation of the data.

m |dentify conclusions that are inconsistent with a data set or graph, and explain the
misinterpretation.
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[C] Communication [PS] Problem Solving
[CN] Connections [R] Reasoning
[ME] Mental Mathematics [T] Technology
Grade 8 and Estimation [V] Visualization
Strand: General Learning Outcome:
Statistics and Probability Use experimental or theoretical probabilities to represent
(Chance and Uncertainty) and solve problems involving uncertainty.
Specific Learning Outcomes Achievement Indicators
It is expected that students will: The following set of indicators may be used to determine whether

students have met the corresponding specific outcome.

8.5P.2.  Solve problems involving the probability of independent events. ® Determine the probability of two independent events and verify the probability using a

[C,CN, PS, T] different strategy.
m Generalize and apply a rule for determining the probability of independent events.

m Solve a problem that involves determining the probability of independent events.
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