Alberta's Program of Studies (Curriculum) - Mathematics: Patterns and Relation (Strand and Sub-strands with Achievement
n The Alberta K-8 MATHEMATICS.
©Alberta Education, Alberta, Canada

Indicators)

Note: These strands are not intended to be discrete units of instruction. The integration of outcomes across trands makes mathematical experiences meaningful. Students should make the connection between concepts both within and across strands.
PROGRESSION IS HIGHLIGHTED IN THE FOLLOWING DOCUMENT VIA BOLDED TEXT.
MATHEMATICAL PROCESSES

There are critical components that students must encounter in a mathematics program in order to achieve the goals of mathematics education and embrace lifelong learning in mathematics.

‘Communication

MATHEMATICAL PROCESS| ©1

Connections
[CN]

Mental Mathematics and Estimation
[ME]

Problem Solving
Ps]

Reasoning
[R]

Technology
m

Visualization
m

Students are expected to|

Communicale in order [0 learn and express Meir understanding

Connect mathematical ideas 10 oher
concepts in mathematics, to everyday
experiences and o other disciplines

‘Gemonsirale fluency with mental mathemalics and estimation

Gevelop and apply new malnematical
knowledge through problem solving

Gevelop malhemalical reasoning

Select and use technologies as 00Is.
for learning and for solving problems

Gevelop visualization sKils 10 assist in processing informalion, making
connections and solving problems

Sub-strand: Patterns

Grade 1

Specific Outcome

Itis expected that students will

Achievement Indicators.

The following set of indicators may be used to determine whether
et met.

Specific Outcome

Itis expected that students will

Achievement Indicators.

The following set of indicators may be used to determine whether
ent met

Specific Outcome

Itis expected that students will

Grade 2
“General Gutcome: Use patterns 1o describe the world and (o Sove problems.

Grade 3

Grade 4

Achievement Indicators.

The following set of indicators may be used to determine whether
en met.

Specific Outcome

Itis expected that students will

Achievement Indicators.

The following set of indicators may be used to determine whether
dent met.

Specific Outcome

Itis expected that students will

Achievement Indicators.

The following set of indicators may be used to determine whether
et met.

1. Demonsirate an o Tepealing patters and 1. Demonsirate an understanding of _|* Describe a given repealing pallern coniaining two 1o four elements in |1, Demonsirate an understanding of |- Idently the core of a given repealing pattern Demonstrate an understanding of _|* Describe a given decreasing patlem by Saling a paltem rule hat 1. Tdentity and describe pafiems _|* Idently and describe a vaniely of palterns in a mulpiication chart
repeating patterns (two or three  [in a given set by identiying the part that repeats. repeating pattems (wo to four  |its core. repeating patterns (three to five by includes ‘and a description of how the pattem found in tables and charts.
elements) by: elements) by: elements) by: * Describe and extend a given double attibute patte. « describing continues. * Determine the missing element(s) in a given table or chart.
+identifying " Copy a given repeating pattern, e.g., actions, sound, colour, size, « describing * dentify and describe errors in a given repeating pattern. + describing + extending [C,CN, PS, V]
« reproducing shape, orientation, and describe the pattern.  reproducing « extending  Explain the rule used to create a given repeating non-numerical « comparing - dentiy the patter rule of a given decreasing pattem, and extendthe | [IGT: 06-2.3] - dentity the error(s) in a given table or chart
+ extending + extending * dentify and describe the missing element(s) in  given repeating - comparing pattern.  creating pattern for the next three terms.
- creating * Extend a variety of given repeating patters by two more repelitions. « creating pattem.  creating numerical (numbers to 1000) and * Describe the patter found in a given table or chart.

patiems using manipulatives,
sounds and actions.

[C,CN, PS, V]
[ICT: P2-1.1]

" Create a repeating pattem, using manipulatives, musical instruments.
or actions, and describe the patier.

* Identity and describe a repealing pattern in the classroom, school and
outdoors; e.g., in a familiar song, in a nursery rhyme.

patiems using manipulatives,
diagrams, sounds and actions.

(C.PS. R,V]
1CT: P2-1.1]

" Create and describe a repeating patte, using a varisty of
manipulatives, diagrams, sounds and actions.

* Reproduce and extend a given repeating pattem, using manipulatives,
giagrams, sounds and actions.

" Identity and describe a repeating pattern in the environment, e.g., in
the classroom, outdoors, using everyday language.

* Identity repeating events; e.g., days of the week, birthdays, seasons.

patiems using manipulatives,
Giagrams,sounds and actions.

[C.CN, PS, R, V]

" Predict an element in a given repeating pattem, using a variety of
strategies.

" Predict an element of a given repeating patiern, and extend the pattem
o verlly the prediction.

* Compare two given repealing patters, and describe how they are
alikedifferent

" Create a repeating patter where the core has three to five elements.

non-numerical pattems using
manipulatives, diagrams, sounds
and actions.

[C.CN, PS, R, V]

* Identity and explain errors in a given decreasing patiem.

- Identity and describe various decreasing pattems found on a hundred
chart, such as horizontal, vertical and diagonal paters.

 Compare decreasing numeric patterns of counting backward by 2s, 5,
10s, 255 and 100s.

* Greate a concrete, pictorial or symbolic decreasing pattern for a given
patiem rule.

" Create a concrete, pictorial or symbolic decreasing patiern; and
gescribe the relationship, using a pattern rule.

* Solve a given problem, using decreasing patterns.
* Identity and describe decreasing patterns in the environment.

- Identity and apply a pattem rule to determine missing elements for a
given pattern.

" Describe the strategy used to determine missing elements in a given
gecreasing pattern

2. Sorta set of objects based on a
single attribute, and explain the
sorting rule

[C.CN, PS, R, V]

~dentity a common altribute in a given set of objects.

" Sort a given set of objects, using a single attribute, e.g., colour, and
explain the sorting rule.

2. Sort abjects, using one atlribute
and explain the sorting rule.

[C.ON, R, V]

 Represent a given repealing pattem, using anofher mods; e.g., actions
to sound, colour to shape, ABC ABC to bear eagle fish bear eagle fish.

* Describe a given repeating patiern, using a letter code; e.g., ABC ABC

3. Sort a sel of objects, using two
attributes, and explain the sorting
rule.

[C.CN, R, V]

[ Determine the differences between two given pre-sorted sets, and
explain the sorting rule.

* Identity and name two common attributes of tems within a given
sorted group.

* Choose two attributes to sort a given set of objects, sort the set, and
explain the sorting rule.

3. Sort objects or numbers, using one
or more than one attribute.

[C.ON, R, V]

[ Classiy a given set of numbers according (o the number of digits

" Classify a given set of numbers as odd o even.

" Classify a given set of numbers as fractions or whole numbers.

" Determine the difference between two given pre-soried sets of objects
that have been sorted based on two aliributes, and explain a possible

sorting rule used to sort them.

" Record the sorting of a set of objects, using tools such as Venn
diagrams.

* Sort a given set of objects or numbers in more than one way, and
explain how the sorting rules are different,

2.

Translate among different
representations of a pattern, such
as a table, a chart or concrete
materials,

[C.ON, V]

[ Creale a concrete representation of a given paitern displayed in a table
or chart

" Greate atable o chart from a given concrete representation of a
patien.

3. Transiate repeating patterns from
one representation to another.

[C.ON, R, V]

~dentity a common altribute in a given set of objects.

and explain the sorting rule.

Demonstrate an understanding of
increasing patterns by:

and explain a possible sorting rule used to sort them.

" Choose a single attribute to sort a given set of objects, sort the set, « describi

« reproducing

+ extending
* Sort a given set of objects, using a given sorting rule « creating

numerical (numbers to 100) and
* Determine sels of objects, i

using
manipulatives, diagrams, sounds
and actions.

[C.CN, PS, R, V]

[ Identity and describe increasing patierns in a variety of given contexts;
e.g., hundred chart, number line, addition tables, calendar, tiling pattern
or drawings.

* Represent the relationship in a given increasing pattem, concretely and
pictorally

* Identity errors in a given increasing patten.
* Explain the rule used to create a given increasing pattern.
* Greate an increasing pattern, and explain the pattern rule.

* Represent a given increasing pattem, using another mode; e.q., colour
to shape.

" Solve a given problem, using increasing patterns.

* Identity and describe increasing patterns in the environment; e.q.,
Ihouselroom numbers, book pages, calendar, pine cones, leap years.

* Determine missing elements in a given concrete, pictorial o symbolic
increasing pattern, and explain the reasoning

1. Demonstrate an understanding of

[ Describe a given increasing pattern by stating a patiern rule that

+ describing
« extending

numerical (numbers to 1000) and
non-numerical pattems using
manipulatives, diagrams, sounds
and actions.

[C.CN, PS, R, V]

includes and a description of how the pattemn
continues; e.g., for 42, 44, 46 ... the patten rule is start at 42 and add 2
each time.

* Identity the patier rule of a given increasing patter, and extend the
patiem for the next three terms.
* Identity and explain errors in a given increasing pattern.

" Locate and describe various increasing pattems found on a hundred
chart, such as horizontal vertical and diagonal patierns.

* Compare numeric pattems of counting by 2s, 5s, 10s, 265 and 100s.

" Greate a concrete, pictorial or symbolic representation of an increasing
patier for a given pattern rule.

" Create a concrete, pictorial or symbolic increasing pattern; and
gescribe the relationship, using a pattern rule.

* Solve a given problem, using increasing patterns.
* Identity and describe increasing patierns in the environment

- Identity and apply a pattem rule to determine missing elements for a
given patern.

" Desoribe the strategy used to determine missing elements in a given
increasing patten.

3.

Represent, describe and extend
patterns and relationships, using
charts and tables, to solve
problems.

[C.ON, PS, R, V]
[ICT: C6-23)

[ Translate the information in a given problem into a table or chart.

" Identify and extend the pattems in a table or chart o solve a given
problem.

Identify and explain mathematical
relationships, using charts and
diagrams, to solve problems.

[CN, PS, R, V]
[ICT: C6-2.3]

[ Complete a given Carroll diagram (o solve a problem.

" Determine where new elements belong in a given Carroll diagram.

* Identity a sorting rule for a given Venn diagram.

" Describe the relationship shown in a given Venn diagram when the
circles intersect, when one circle is contained in the other and when the.
circles are separate.

" Determine where new elements belong in a given Venn diagram.

" Solve a given problem by using a chart or diagram to identify
relationships.
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‘Communication

Alberta's Program of Studies (Curriculum) - Mathematics: Patterns and Relation (Strar

ed on The Alberta K-9 MATHEMATI

©Alberta Education, Alberta, Canada

ind and Sub-strands with Achievement Indicators)
()

Alberta's Program of Studies (Curriculum) - Mathematics - Patterns and Relations (Strand and Sub-strands with Achievement Outcomes)

Note: These strands are not intended to be discrete units of instruction. The integration of outcomes across trands makes mathematical experiences meaningful. Students should make the connection between concepts both within and across strands.

PROGRESSION IS HIGHLIGHTED IN THE FOLLOWING DOCUMENT VIA BOLDED TEXT.
MATHEMATICAL PROCESSES

ical components that students must encountes

a mathematics program in order to achieve the goals of mathematics education and embrace lifelong learning in mathematics.

MATHEMATICAL PROCESS|

Connections
[CN]

Mental Mathematics and Estimation
[ME]

Problem Solving
Ps]

Reasoning
[R]

Technology
m

Visualization
m

Students are expected to|

Communicale in order [0 learn and express Meir understanding

Connect mathematical ideas 10 oher
concepts in mathematics, to everyday
experiences and o other disciplines

‘Gemonsirale fluency with mental mathemalics and estimation

Gevelop and apply new mainematical
knowledge through problem solving

Gevelop malhemalical reasoning

Select and use technologies as 00ls.
for learning and for solving problems

Gevelop visualization sKils 10 assist in processing informalion, making
connections and solving problems

General Quicome: N/A

Grade 1

Sub-Strand: Variables and Equations
Grade 2

Specific Outcome
Itis expected that students will

NA

Achievement Indicators.

The following set of indicators may be used to determine whether

NA

students have met the corresponding specific outcome.

Specific Outcome

Itis expected that students will

Achievement Indicators.

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

Specific Outcome

Itis expected that students will

Achievement Indicators.

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

S R A S I o Epresent algebralc eXpressions Tn mullple ways.

Grade 3

Grade 4

Specific Outcome

Itis expected that students will

Achievement Indicators.

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

Specific Outcome

Itis expected that students will

Achievement Indicators.

The following set of indicators may be used to determine whether
tudents have met the corresponding speific outcome.

Desoribe equally a5 a balance
and inequality as an imbalance,
concretely and pictorially (0 to
20

[C.ON, R, V]

[ Construct two equal sets, using the same objects (same shape and
[mass), and demonstrate their equality of number, using a balance
(imited to 20 elements).

" Construct two unequal sets, using the same objects (same shape and
mass), and demonstrate their inequality of number, using a balance
(imited to 20 elements).

-+ Delermine il lwo given concrele sels are equal or unequal, and explain
the process used.

o

Demonstrate and explain the
meaning of equality and inequalty,
concretely and pictorally

[C.CN, R, V]

3 (same.
shape and mass) are equal by using a balance.

* Construct and draw two unequal sets, using the same object (same.
shape and mass), and explain the reasoning.

 Demanstrate how to change two given sets, equal in number, to create
inequaliy.

* Choose from three or more given sets the one that does not have a.
quantity equal 1o the others, and explain why.

5. Record equalities, using the equal
symbol.

[C.CN, PS, V]

" Represent a given equally, using manipulalives or piclures.
* Represent a given pictorial or concrete equality in symbolic form.

* Provide examples of equalities where the given 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.

‘Record equalities and inequalities
symbolically, using the equal
symbol or the not equal symbol.

[C.ON, R, V]

“Determine whether two sides of a given number sentence are equal (=)
or not equal (#). Wite the appropriate symbol and justify the answer.

* Model equalities, using a variety of concrete representations, and
record the equalities symbolically.

* Model inequalites, using a variety of concrete representations, and
record the inequalities symbolically.

subtraction equations involving a
symbol to represent an unknown
number.

[C.CN, PS, R, V]

[ Explain the pupose of the symbol i a given addition or sublraction
equation with one unknown; e.g., in the equation 3 + & = 10, the,
riangle represents the number that would make the equation true.

" Greate an addition or sublraction equation with ane unknown to
epresent a given combining or separating action.

* Provide an altemative symbol for the unknown in a given adition o
sublraction equalion.

* Solve, using a ddi
|with one unknown that represents combining or separating actions.

* Solve a given addition or sublraction equation with one unknown, using|
a variety o strategies, including guess and test.

* Solve a given addition or sublraction equation when the unknown s on
the left or the right side of the equation.

* Explain why the unknown in a given addiion o subtraction equation
has only one value.

6. Solve one-step equations involving |* Explain the purpose of the symbol in a given addition, subtraction,
a symbol to represent an unknown _[multplication or division equation with one unknown; e.g., 36 + o =
er
-+ Express a given pictorial or concrete representation of an equation in
[C.CN,PS, R, V] symbolic form.
* Identity the unknown in a problem; represent the problem with an
equation: and solve the problem concretely, pictorially or symbolically.
* Greate a problem for a given equation with one unknown.
5. Express a given problem as an

equation in which a symbol is used
o represent an unknown number.

[ON, PS, R]

[ Represent and solve a given one-step equation cancrelely, pictonally
or symbolically.

* Solve a given one-step equation, using guess and test.
* Describe, orally, the meaning of a given one-step equation with one
unknown.

-+ Solve a given equation when the unknown s on the leftor right side of
the equation.

 Represent and solve a given addition or subtraction problem involving
2 “part-part-whole” or comparison contex, using a symbol to represent
the unknown.

* Represent and solve a given multplication or division problem involving|
equal grouping or partitioning (equal sharing), using a symbol to
represent the unknown.
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Albertals Program of Studies (Curriculum) - Mathematics: Patters and Relation (Strar
ed on The Alberta K-9 MATHEMATI
©Alberta Education, Alberta, Canada

ind and Sub-strands with Achievement Indicators)
()

Note: These strands are not intended to be discrete units of instruction. The integration of outcomes across trands makes mathematical experiences meaningful. Students should make the connection between concepts both within and across strands.

PROGRESSION IS HIGHLIGHTED IN THE FOLLOWING DOCUMENT VIA BOLDED TEXT.
MATHEMATICAL PROCESSES

There are critical components that students must encounter in a mathematics program in order to achieve the goals of mathematics education and embrace lifelong learning in mathematics.

MATHEMATICAL PROCESS|

‘Communication
©

Connections
[CN]

Mental Mathematics and Estimation
[ME]

Problem Solving
Ps]

Reasoning
[R]

Technology
m

Visualization
m

Students are expected to|

Communicale in order [0 learn and express Meir understanding

Connect mathematical ideas 10 oher
concepts in mathematics, to everyday
experiences and o other disciplines

‘Gemonsirale fluency with mental mathemalics and estimation

Gevelop and apply new malnematical
knowledge through problem solving

Gevelop malhemalical reasoning

Select and use technologies as 00ls.
for learning and for solving problems

Gevelop visualization sKils 10 assist in processing informalion, making
connections and solving problems

Sub-strand: Patterns

Grade 5

Grade 6

General Gutcome: Ut

Specific Outcome

Itis expected that students will

Achievement Indicators.

The following set of indicators may be used to determine whether
et met.

Specific Outcome

Itis expected that students will

Achievement Indicators.

The following set of indicators may be used to determine whether
ent met

Specific Outcome

Itis expected that students will

Grade 8

Grade ©

Grade 7
5 patterns 1o describe the world and (o Sove problems.

Achievement Indicators.

The following set of indicators may be used to determine whether
tu met the corresponding specific outcome.

Specific Outcome

Itis expected that students will

Achievement Indicators.

The following set of indicators may be used to determine whether
tu met the corresponding specific outcome.

Specific Outcome

Itis expected that students will

Achievement Indicators.

The following set of indicators may be used to determine whether
g met the corresponding specific outcome.

1. Determine the patiem rule to
make predictions about
subsequent elements.

[C.CN, PS, R, V]

[ Extend a given paliem with and withoul concrete materials, and
explain how each element differs from the preceding one.

" Describe, orally or in writing, a given pattern, using mathematical
language such as one more, one less, five more.

* Wiite a mathematical expression to represent a given pattem, such as.
r+t,r=1,r+5

* Describe the relationship in a given table or char, using a
mathematical expression.

* Determine and explain why a given number is or is not the next
element in a pattern.

" Predict subsequent elements in a given patiem.

" Solve a given problem by using a pattern rule to determine subsequent
elements.

* Represent a given pattern visually to verify predictions.

1. Represent and describe patierns
and relationships, using graphs and|
tables.

[C. ON, ME, PS, R, V]
[ICT: C6-2.3]

Transiate a pallern (0  1able of values, and graph e (able of values
(imited to linear graphs with discrete elements).

" Create a table of values from a given patiem or a given graph

* Descrive, using everyday language, orally or in wiiting, the relationship
shown on a graph.

1. Demonsirate an understanding of
oral and written paltems and their
equivalent linear relations,

[C.ON.R]

[ Formulate a near relation (0 represent e relalionship i a given oral
or written patter.

* Provide a context for a given linear relation that represents a patter.

" Represent a patten in the environment, using a linear relation.

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

[C,CN, PS, R]
[ICT: C6-2.3]

[ Generate values in one column of a table of values, given values in the
other column and a pattern rule.

* State, using mathematical language, the relationship in a given table off
values.

* Create a concrete or pictorial representation of the relationship shown
in a table of values.

* 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.

* Identity missing elements in a given table of values.
* Identity errors in a given table of values.
* Describe the patter within each column of a given table of values.

Create a table of values 1o record and reveal a pattern to solve a given
problem.

bi

2. Create a table of values from &
linear relation, graph the table of
values, and analyze the graph to
draw conclusions and solve
problems.

[C,CN, PS, R, V]
[ICT: C7-3.1]

" Create a table of values for a given linear relation by subsituting values|
for the variable,

* Create a table of values, using a linear relation, and graph the table of
values (imited to discrete elements).

* Sketeh the graph from a table of values created for a given linear
relation, and describe the patterns found in the graph to draw
conclusions; e.g.. graph the relationship between n and 2n + 3.

* Descrive, using everyday language in spoken or wiitien form, the
relationship shown on a graph to solve problems.

* Match a set of linear relations to a set of graphs.

17 Graph and analyze two-variable
linear relations,

[C, ME, PS, R, T, V]
[ICT: P2-3.3]

[ Determine he missing value in an ordered pair for a given equalion.
* Create a table of values by substituting values for a variable in the
equation of a given linear

relation.

-+ Construct a graph from the equation of a given linear relation (lmited
to discrete data).

* Describe the relationship between the variables of a given graph.

1. Generalize a patter arising from a
problem-solving context, using a
linear equation, and verify by
substitution.

[C.CN, PS, R, V]

[~ Write an expression representing a given piclorial, oral or wrillen
patien.

* Wiite a linear equation to represent a given contex.

* Describe a context for a given inear equation.

" Solve, using alinear equation, a given problem that involves pictorial,
oral and wiitien linear patterns.

* Wiite a linear equation representing the patter in a given table of
values, and verify the equation by subsiituling values from the table.

2. Graph a finear refation,
analyze the graph, and
interpolate or extrapolate to

[ICT: C7-3.1, P2-3.3]

“Describe the patter found in a given graph

* Graph a given linear relation, including horizontal and vertical lines.

fatch given equations of linear relations with their corresponding
oraphs.

* Extend a given graph (extrapolate) to determine the value of an
unknown element.

* Interpolate the approximate value of one variable on a given graph,
given the value of the other variable.

* Extrapolate the approximate value of one variable from a given graph
given the value of the other variable.

olve a given problem by graphing a linear relation and analyzing the
oraph.

Compiled by Anton Reiler

effectivecurriculumideas.weebly.com

Last Update: May 20, 201

Page3of 4



Aberas Program of Studies (Curiculum) - Mathematcs: Pattrns and Relaon (Srand and Sub-sirands with Achivement ndicators)
n The Alberta K-9 MATHEMATIC:
OAlbora Educaton. Albera, Ganada

Note: These strands are not intended to be discrete units of instruction. The integration of outcomes across trands makes mathematical experiences meaningful. Students should make the connection between concepts both within and across strands.

PROGRESSION IS HIGHLIGHTED IN THE FOLLOWING DOCUMENT VIA BOLDED TEXT.
MATHEMATICAL PROCESSES

There are critical components that students must encounter in a mathematics program in order to achieve the goals of mathematics education and embrace lifelong learning in mathematics.

MATHEMATICAL PROCESS|

‘Communication

©

Connections
[CN]

Mental Mathematics and Estimation
[ME]

Problem Solving
Ps]

Reasoning
[R]

Technology
m

Visualization
m

Students are expected to|

Communicale in order [0 learn and express Meir understanding

Connect mathematical ideas 1o oher
concepts in mathematics, to everyday
experiences and o other disciplines

‘Gemonsirale fluency with mental mathemalics and estimation

Gevelop and apply new malnematical
knowledge through problem solving

Gevelop malhemalical reasoning

Select and use technologies as 00ls.
for learning and for solving problems

Gevelop visualization sKils 10 assist in processing informalion, making
connections and solving problems

Grade 5

Grade 6

Specific Outcome

Itis expected that students will

Achievement Indicators.

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

Specific Outcome

Itis expected that students will

Achievement Indicators.

The following set of indicators may be used to determine whether
tudents have met the corresponding speific outcome.

Specific Outcome

Itis expected that students will

Sub-Strand: Variables and Equations
Grade 7
General Oulcome: Represent alqebraic 6Xpressions Tn mullple ways.

Grade 8

Grade ©

Achievement Indicators.

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

Specific Outcome

Itis expected that students will

Achievement Indicators.

The /a//awmg et of indicators may be used to determine whether
fents have met the corresponding specific outcome.

Specific Outcome

Itis expected that students will

Achievement Indicators.

The following set of indicators may be used to determine whether
tudents have met the corresponding speific outcome.

3. Saive problems involving single- 55 a given problem as an equation where the Unknown 15 3. Represent generallzations arising |- Write and explain the formula for finding the perimeter of any gven |4. Explain he ifference between an |~ Identify and provide an example of a constant term, numerical
variable, one-step equafions with [represented by a letter variable. from number relationships, using  [rectangle. expression and an equation. coefficient and variable in an expression and an equation.
whole number coefficients and equations with letter variables.
whole number solutions. - Soh a ten singleartatie oquaon it unknaun inany o e * Write and explain the formula for finding the area of any given [c.cN * Explain what a variable is and how it is used in a given expression.
fems; e.g. n 2 [C.CN, PS, R, V] rectangle.
[C.ON. PS. R] * Provide an example of an expression and an equation, and explain
* dentify the unknown in a problem; represent the problem with an " Develop and justify equations using letter variables that llustrate the lhow they are similar and different.
equation; and solve the problem concretely, pictorially or symbolically. addition and g.a+b=b+a
oraxb=bxa
* Create a problem for a given equation.
* Describe the relationship in  given table, using a mathematical
expression
* Represent a patter rule, using a simple mathematical expression
such as 4d or 2n
2. Express a gven problem as an " Explain the purpose of the leller vaniable in a given adaition, 4. Express a gven problem as an |~ identily Ihe unknown in a problem where the unknown couid have __[5. Evaluale an expression, given fhe |* SUbsttule a value for an unknown in a given expression, and evaluale
equation inwhich a letter variable  [subtraction, multplication or division equation with one unknown; e.g., [ equation in which a letter variable is [more than one value, and represent the problem with an equation. value of the variable(s). e expression.
is used to represent an unknown 6 used to represent an unknown
number (limited to whole number * Greate a problem for a given equation with one unknown. [CN. R
numbers). " Express a given pictorial or concrete representation of an equation in
symbolic form. [C.CN, PS, Rl " dentify the unknown in a problem; represent the problem with an
[C.CN, PS, R] equation; and solve the problem concretely, pictorially or symbolically.
* dentify the unknown in a problem, and represent the problem with an
equation
5. Demonsiraie and explain the " Model the presenvation of equally for addilion, using concrete 3. Demonstrate an understanding o1 |* Model the presenvation of equally for each of the four operalions, using|

* Create a problem for a given equation with one unknown.

meaning of preservation
equality, concretely and pictorially.

[C.CN, PS, R, V]

materials (e.9., a balance, pictorial representations), and explain and
record the process.

* Model the preservation of equality for subtraction, using concrete
materials (e.9., a balance, pictorial representations), and explain and
record the process.

* Model the preservation of equality for multiplication, using concrete
materials (e.9., a balance, pictorial representations), and explain and
record the process.

* Model the preservation of equalily for division, using concrete materials
(e.9. a balance, pictorial representations), and explain and record the
process.

presenation of equality by:
+ modelling preservation of equality,
concretely, pictorially an
symbolically

« applying presenvation of equality
1o solve equations.

[C.CN, PS, R, V]

concrete materials or pictorial representations; explain the process
orally; and record the process symbolically.

| Wil cculonfrmsof  gven e by spping the pesenatn

m euuahly‘ and verify, using concrete materials; e.g.,
me as 3b 50127—7\sthesameasiil27

3(7).

* Solve a given problem by applying preservation of equalily.

6. Todel and solve, concretely, Represent a given problem wilh a inear equation; and solve the
pictorially and symbolically, equation, using concrete models, e.g., counters, integer files
problems that can be represented
by one-step linear equations of  |* Draw a visual representation of the steps required to solve a given
the form x + a= b, where a and b_[linear equation.
are integers.
* Solve a given problem, using a linear equation.
[CN.PS, R, V]
* Verity the solution to a given linear equation, using concrete materials
and diagrams.
* Substitute a possible solution for the variable in a given linear equation
o the original linear equation to verify the equaliy.
7. Model and solve,concretely, [ Wiodel a given problem with a liear equation: and solve the equalion,

pictorally and symbolically,
problems that can be represented
by linear equations of the

form:

Sareb=c

casb

< Eobato

where a, b and ¢ are whole
numbers.

[ON, PS, R, V]

using concrete models, e.g., counters, integer tiles.

* Draw a visual representation of the steps used to solve a given linear
equation.

* Solve a given problem, using a linear equation, and record the.
process.

* Verify the solution to a given linear equation, using concrete materials
and diagrams.

* Substitute a possible solution for the variable in a given linear equation

into the original linear equation to verify the equality.

. Model and solve problems,
concretely, pictorially and
symbolically, using linear equations
of the fo

where a, b and c are integers.

[C.CN, PS, V]

[*Wode! a given problem with a inear equation; and solve the equation,
using concrete models, e.g., counters, integer fles.

 Verity the solution to a given linear equation, using a varety of
Imethods, including concrete materials, diagrams and subsitution.

* Draw a visual representation of the steps used to solve a given linear
equation, and record each step symbolically.

* Solve a given linear equation symbolically

* Identity and correct an error in a given incorrect solution of a linear
equation.

[ Aply e distbuive propery o sole  ghen near et 9. 2(x
5is equivalent 0 2x +

" Solve a given problem, using a linear equation, and record the
process.

3.

Model and solve problems, using
linear equations of the form:

cax=p-
ap+b)
caxcb=ctd
Cate< o -diex=p)
acp

where a, b, c, d, e and f are rational
numbers.
[C.ON, PS, V]

[ Model the solution of a given fiear equation, Using CoNGrete or
pictorial representations, and record the process.

* Verify by subsitution whether a given rational number is a solution to a
given linear equation.

* Solve a given linear equation symbolically

* Identify and correct an error in a given incorrect solution of a linear
equation

" Represent a given problem, using a linear equation.

" Solve a given problem, using a linear equation, and record the
process.

4. Explain and illusirate sirategies to |* Transiale a given problem inlo a single vanable inear inequaily, using
solve single variable linear ihe symbols 2, >, < or s
inequalities with rational
coefficients within a problem-  |" Determine if a given rational number is a possible solutio of a given
solving context, linear inequally.
[C.CN, PS, R.V] * Generalize and apply a rule for adding or sublracting a positive o
negative number to determine the solution of a given inequality.
* Generalize and apply a rule for muliplying or dividing by a positive or
Inegative number to determine the solution of a given inequality.
* Solve a given linear inequality algebraically, and explain the process
orally or in wiitten form.
* Compare and explain the process for solving a given linear equation to
the process for solving a given linear inequality.
* Graph the solution of a given linear inequality on a number line.
| Compare and explain the solution of a given linear equation to the
solution of a given linear inequality.
- Verify the solution of a given linear inequality, using subsiituton for
[multiple elements in the solution.
Solve a given problem involving a single variable linear inequality, and
graph the solution.
5. Demonsirate an understanding of _|* Create a concrete model or a piclorial representalion for a given
polynomials (limited to polynomial expression.
polynomials of degree less than
o equal t0.2), * Write the expression for a given model of a polynomial
[C,CN, R, V] * dentify the variables, degree, number of terms and coefficients,
including the constant term, of a given simplified polynomial expression.
* Describe a situation for a given frst degree polynomial expression.
* Match equivalent polynomial expressions given in simplified form: e.g.
4x - 32 + 2 is equivalent to -3x? + 4x + 2.
6. Model, record and expiain the, [ Viodel addilion of o given polynomial expressions concretely or
operations of addiion and pictorially, and record the process symbolically.
sublraction of polynomial
expressions, concretely, pictorially |* Model subiraction of two given polynomial expressions concretely or
and symbolically (limited o pictorially, and record the process symbolically.
polynomials of degree less than
or equal 10 2), * dentify like terms in a given polynomial expression.
[C.CN, PS, R.V] * Apply a personal sirategy for addition or sublraction of two given
polynomial expressions, and record the process symbolically
* Refine personal strategies to increase their efficiency.
* dentify equivalent polynomial expressions from a given set of
polynomial expressions, including pictorial and symbolic
representations.
- deniify the error(s) in a given simplifcation of a given polynomial
expression
7. Wodel, record and explain the Viodel mulipiication of a given polynomial expression by a

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.ON, R, V]

monomial concretely or pictorially, and record the process symbolically.

* Model division of a given polynomial expression by a given monomial
concretely or pictorially, and record the process symbolically.

* Apply a personal strategy for multiplication and division of  given
polynomial expression by a given manomial.

* Refine personal strategies to increase their efficiency.
* Provide examples of equivalent polynomial expressions.

* Identiy the error(s) in a given simplification of a given polynomial
expression
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