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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
[C]

Connections

Mental Mathematics and Estimation
™E)

Problem Solving
(]

Reasoning
Rl

Technology
m

Visu:

m

‘Students are expected to|

Communicale in order (o leam and
express their understanding

Connect malhematical ideas 1o oiher concepls in malhemalics, 1o
ryday experiences and to other disciplines

‘Gemonstrale fluency with mental
mathematics and estimation

Gevelop and apply new malhemalical knowledge through problem
solving

Gevelop mathemalical reasoning

Select and use lechnologies as (00ls for leaming and for Solving
ms

Gevelop visualizalion SKIls (0 assist in
processing information, making
connections and solving problems.

I Grade 1 Grade 2 I Grade 3 I Graded
Genoral Outcome: Use diret and indirect measyremen o saive probloms.
Specific Outcoms ‘Achievement Indicators Specific Outcoms ‘Achievement Indicators Specifc Outcoms ‘Achievement Indicators Specific Outcoms ‘Achievement Indicators Specific Outcoms ‘Achievement Indicators
tis expected that students wil: The folowing set f indictors may be used o determine whelher tis expected that students wil: The folowing set f indictors may be used o determine whelher tis expected that students wil: The folwing set f indicators may be used o determine whelher tis expected that tudents wil: The folowing set f indictors may be used o determine whelher tis expected that students wil: The folwing set f indictors may be used o determine whelher
0 [~Compare the length (neight) of two given objects: and explain the | 1. Demonstrate an understanding of |- IGentlly common aftributes, such as length (height), mass (weight). 1. Relate the number of days toa | Read a date on a calendar. 2. Refate the number of seconds 10 a |- Determine the number of days in any given month, using a calendar. " State the number of hours in a day.

. 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]

[comparison, using the words shorter, longer (taller) or almost the same.

- Compare the mass (weigh) of two given objects: and explain the
[comparison, using the words lighter, heaver or almost the same.

 Compare the volume (capasity) of two given objects; and explain the
|comparison, using the words less, more, biger, smaller or almost the

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]

[volume (capacity) and area, that could be used to compare two given
objects.

 Order a set of objects by length (height), mass (weight), volume
(capacity) or area, and explain their ordering

|- Compare two given objects, and identiy the attributes used to

o

 Determine which of two or more given objects is longest/shortest by
matching, and explain the reasoning.

* Determine which of two or more given objects is heaviestlightest by
|comparing, and explain the reasoning.

| Determine which of two or more given objects holds the mostleast by
fillng, and explain the reasoning.

 Determine which of two or more given objects has the greatest/least
[area by covering, and explain the reasoning,

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

[C, CN, PS, R]

* 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.

- Communicate that there are seven days in a week and twelve months.
in a year.

 Determine whether a given 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
lgiven mont

 Name and order the months of the year.

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

minute, the number of minutes to
an hour and the number of days to
amonth in a problem-solving
context

[C.CN, PS,R,V]

 Solve a given problem involving the number of seconds in a minute,
minutes in an hour o days in a given montl

| Create a calendar that includes days of the week, dates and personal
ovents.

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

[C.CN,V]

* 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.
" Express 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 a.m. and p.m., and provide an example of an
activity that ocours during the a.m., and another that occurs during the

Relate the size of a unit of
measure to the number of units.
(limited to nonstandard units)
(wei

(C. CN, ME, R, V]

[ Explain why one of two given nonstandard units may be a better choice
for measuring the length of an object.

used to measure length and mass | Explain why one of two given nonstandard units may be a better choice|
4
ight)

for measuring the mass (weight) of an object.

* Select a nonstandard unit for measuring the length or mass (weigh) of
[an object, and explain why it was chosen.

|* Estimate the number of nonstandard units needed for a given
measurement task

* Explain why the number of units of a measurement wil vary depending
upon the unit of measure used.

1.

Relale the passage of time to

nonstandard and standard units
(minutes, hours, days, weeks,
months, years).

[CN, ME, R]

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

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

| Provide personal referents for minutes and hours.

2. Read and record calendar dates
in a variety of formats,

c.vi

[~ Wiite ates in a variely of formals; .g., yyyy/mm/dd, ddimmiyyyy,
March 21, 2007, dd/mmlyy.

| Relate dates writlen in the format yyyy/mm/dd to dates on a calendar.

 identify possible interpretations of a given date; e.., 06/03/04,

[3. Compare and order objects by

length, heigh, distance around
and mass (weigh), using
nonstandard units, and make
statements of comparison.

(C. CN, ME, R, V]

[ Estimate, measure and record the length, height, distance around or
mass (weight) of a given object, using nonstandard units.

- Compare and order the measure of two or more objects in ascending
or descending order, and explain the method of ordering.

5.

Demonsirate an understanding of
perimeter of regular and irregular
shapes by:

« estimating perimeter, using
referents for cm or m

« measuring and recording
perimeter (cm, 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 given regular shape, and
lexplain the strategy use

|* Measure and record the perimeter of a given irregular shape, and
lexplain the strategy used.

* Construct a shape for a given perimeter (cm, m).
* Construct or draw more than one shape for a given perimeter.

* Estimate the perimeter of a given shape (cm, m), using personal
referents.

3. Demonstrale an understanding of
area of regular and irregular 2-D
shapes by:

« recognizing that area is
measured in square units

« selecting and justifying referents
for the units em? or m

« estimating area, using referents.
for em? or m

- determining and recording area
(em? or m?)

- constructing different rectangles

for a given area (cm? or m?) in

order to demonsirate that many.

4. Measure length to the nearest

nonstandard unit by:
+ using multiple copies of a unit
« using a single copy of a unit
(iteration process).

[C. ME, R, V]

[ Explain why overlapping or leaving gaps does not result in accurate
measures.

* Count the number of nonstandard units required to measure the length
o a given object, using a single copy or multiple copies of a unit.

* Estimate and measure a given object, using multiple copies of a
nonstandard unit and using a single copy of the same unit many times,
[and explain the results.

 Estimate and measure, using nonstandard units, a given length that is
not a straight line.

3.

Demonstrate an understanding of
measuring length (cm, m)

« selecting and justifying referents|
for the units cf

« modelling and describing the
relationship between the units cm

nd m
« estimating length, using
referents

«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 given standard unit to a given referent.

* Show that 100 cm is equivalent to 1 m by using concrete materials.

* Estimate the length of an object, using personal referents

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

* Determine and record the length, width or height of a given 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.

different rectangles may have the
same area.

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

5. Demonstrate that changing the

orientation of an object does not
alter the measurements of ts
attributes.

[C.R.V]

“Measure a given object, change the orientafion, re-measure, and
[explain the results.

Demonstrate an understanding of
measuring mass (g, kg) by:

« selecting and justifying referents|
for the units g and

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

« estimating mass, using referents
« measuring and recording mass.

(C. CN, ME, PS, R, V]

[ Provide a personal referent for one gram, and explain he choice,
 Provide a personal referent for one kilogram, and explain the choice.
 Match a given standard unit to a given referent.

* Explain the relationship between 1000 g and 1 kg, using a model.

* Estimate the mass of a given object, using personal referents.

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

 Measure, using a scale, and record, using the units g and kg, the mass
of given everyday objects.

| Provide examples of 3-D objects that have a mass of approximately 1
9,100 g and 1 kg.

* Determine the mass of two given similar objects with different masses,
[and explain the results.

|* Determine the mass of an object, change s shape, re-measure ts.
mass, and explain the resuls.

[ Describe area as the measure of surface recorded in square units

 Identify and explain why the square s 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 unitis represented by a given
referent.

* Estimate the area of a given 2-D shape, using personal referents.
* Determine the area of a regular 2-D shape, and explain the sirategy.
 Determine the area of an irregular 2-D shape, and explain the sirategy.
* Construct a rectangle for a given area.

 Demonsirate that many rectangles are possible for a given area by
[arawing at least two different rectangles for the same given area.
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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

[eN]

Mental Mathematics and Estimation

Problem Solving

Reasoning

Rl

Technology
m

Visualization
m

Students are expected to| communicale in order (o learn and

oxpress their

Connect malhematical ideas 1o other concepls in malhemalics, 1o
everyday experiences and to other disciplines

‘Gemonstrale fluency with mental
mathematics

‘Gevelop and apply new malhematical knowledge through problem
solving

Gevelop mathemalical reasoning

Select and use lechnologies as (00ls for leaming and for Soling
problems

Gevelop visualizalion SKIls (0 assist in
processing information, making

Sub-

ind: 3-D Objects and Sha

Grade 1

Grade 2 I

Grade 3 I

Specific Outcome

tis expected that students will:

‘Achievement Indicators.

The following set of indicators may be used to determine whether

Specific Outcome

Itis expected that students will:

‘Achievement Indicators.

The following set of indicators may be used to determine whether

‘Specific Outcome

Itis expected that students will:

‘Achievement Indicators.

The following set of indicators may be used to determine whether

‘Specific Outcome

Itis expected that students will:

‘Achievement Indicators.

The following set of indicators may be used to determine whether

‘Specific Outcome

Itis expected that students will:

Grade 4
Soneral Outcome: Describe he characteristics of 3-D objocts and 2.1 shapes. and analyze e relk

‘Achievement Indicators.

The following set of indicators may be used to determine whether

[2.Sor 3-D objects, using a single
attribute.

Tentily a common allibute In a given st of 3-D objects

[ Sort 3:D objects and 2-D shapes,

using one attribute, and explain the |

[~Sort a given sel of familiar 3-D objects or 2-D shapes, Using a given,
[sorting rule.

6. Sort 2:D shapes and 3-D objects,
using two attributes, and explain the|explain the sorting rule.

[ Determin the differences between wo given pré-sorted sefs, and

=

"Sort regufar and irregurar
polygons, including:

[ Classily a given sl of regular and Iiegular polygons according 1o the
[number of sides.

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

 Create and describe a representation of a given 3-D object, using
materials such as modelling clay.

 Identily examples of cubes, spheres, cones, cylinders and pyramids
found in the environment

4. Compare 2:D shapes 10 parts of 3
D objects in the environment

[C.CN, V]

[ Tdentily 3-D objects in the environment thal have parls similar (o a
lgiven 2. shape.

objects in the environment.

[C.CN, R, V]

[0 Tdentity 2-0 shapes as parts of 3-D |* Compare and match a given 2-D shape, such as a lriangle, square,

rectangle or circle, to the faces of 3-D objects i the environment.

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

Describe, compare and construct
2. shapes, including:
« triangles

« circles.

[C.CN.R,V]

[~Sort a given set of 2-D shapes, and explain the sorting rule

 Identity common attributes of triangles, squares, rectangles and circles.
from given sets of the same 2-D shapes.

 Identify given 2. shapes with different dimensions.
 Identify given 2-D shapes with different orientations.
 Create a model to represent a given 2:D shape.

 Create a pictorial of a given 2D shape.

* Sort a given set of familiar 3-D objects, using a single atiribute suchas | sorting rule. sorting rule. triangles
[C.ON, PS, R, V] size or shape, and explain the sorting rule.  Choose a single attrbute to sort a given set of familiar 3-D objects, sort  identify and name two common attibutes of items within a given + quadrilaterals  identify given regular and iregular polygons that have different
[C.ON,R,V] the set, and explain the sorting rule. [C.ON.R,V] sorted group. « pentagons [gimensions.
* Determine the difference between two given pre-sorted sets by « hexagons
[explaining a sorting rule used to sort them * Choose a single attribute to sort a given set of 2-D shapes, sort the set, " Sort a given sel of 2-D shapes (regular and iregular), according to two | o cii S * identity given regular and irregular polygons that have different
[and explain the sorting rule. attributes, and explain the sorting rule ccording to the number of sides, _|oremtators.
* Determine the difference between two given pre-sorted sets of familiar * Sort a given set of 3-D objects, according o two attrbutes, and exlain | (¢ oy g v)
[3-D objects or 2-D shapes, and explain a possible sorting rule used to the sorting rule » O
sort them.
[3 Build and describe 3-D objects. _|* reate a representalion of a given 3-D object, using malerials such as |3. Replicale composite 2-D shapes | Select 2-D shapes from a given sel 1o reproduce a given composite 2- 7. Describe, compare and construct 3]” Sort a given sel of 3-D objects, and expiain the sorling rule. 6. Describe 8-D objects according 1o |- Identiy the faces, sdges and verlices of given 3-D 0bjects, nciuding
[modelling clay and building blocks, and compare the representationto | and 3-D objects. D shape. D objects ncluding the shape of the faces and the  [cubes, spheres, cones, cylinders, pyramids and prisms.
[CN, PS, V] ine original 3-D object « cubes  Identity common attributes of cubes, spheres, cones, cylinders and number of edges and vertices.
[CN, PS, V] * Select 3-D abjects from a given set to reproduce a given composite 3- |« spheres [pyramids from given sets of the same 3-D objects.  identity the shape of the faces of a given 3-D object.
* Describe a given 3-D object, using words such as big, lte, round, like D object nes (C.CON, PS, R, V]
2 box and like a can. + cylinders.  dentity and describe given 3-D objects with different dimensions. * Determine the number of faces, edges and vertices of a given 3-D
 Precict and select the 2-D shapes used 1o produce a composite 2D | pyrarige object
[shape, and verify by deconstructing the composite shape.  identify and describe given 3-D objects with different orientations.
[C.ONAY] - Construct a skeleton of a given 3-D object, and describe how the
PO skeleton relates to the 3-D object.

* Sort a given set of 3-D objects according to the number of faces, edges|
o vertices.

4. Describe and construct right
rectangular and right triangular
prisms.

[C.CN,R,V]

[ Tdentily and name common allributes of Aight reclangular prisms from
lgiven sets of right rectangular prisms.

 Identify and name common attibutes of right triangular prisms from
given sets of right triangular prisms.

* Sort a given set of right rectangular and right triangular prisms, using
the shape of the base.

* Construct and describe a model of a right rectangular and a right
prism, using Is such as

o modelling
clay.

 Construct right rectangular prisms from their nets.
 Construct right triangular prisms from their nets.

 Identify examples of ight rectangular and right triangular prisms found
i the environment.

Sub-Strand: Transformations

indicators

NA
Indicators

Indicators

Indicators

Specific Outcome.

indicators
[~ Determine Il wo given 2-D shapes are congruent, and explain the

Specific Outcome.
NA

Specific Outcome.
NA

Specific Outcome.
NA

Specific Outcome.
NA

Demonstrate an understanding of
congruency, concretely and
pictorially.

[CN. R, V]

strategy used.
* Create a shape that is congruent to a given 2-D shape.

 1gentity congruent 2-D shapes from a given set of shapes shown in
different orientations.

 Identify corresponding vertices and sides of two given congruent
shapes.

6. Demonstrate an
line symmetry by:
«identifying symmetrical 2.D
shapes
« crealing symmetrical 2-D shapes
« drawing one or more lines of
‘symmetry in a 2.D shape.

[C.CN,V]

[ Tdentiy ] and 2
D shapes.

 Sort a given set of 2D shapes as symmetrical and non-symmetrical

 Complete a symmetrical 2-D shape, given half the shape and its ine of
[symmetry.

 Identify lines of symmetry of a given set of 2-D shapes, and explain
[ why each shape is symmetrical.

* Determine whether or not a given 2-D shape is symmetrical by using
[an image reflector or by folding and superimposing.

 Create a symmetical shape with and without manipulatives.

 Provide examples of symmetrical shapes found in the environment,
[and identiy the line(s) of symmetry.

* Sort a given set of 2-D shapes as those that have no lines of symmery |
[one line of symmetry or more than one line of symmetry.
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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.

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

MATHEMATICAL PROCESSES

mathematics.

MATHEMATICAL PROCESS|

Communication
©1

Connections

Mental Mathematics and Estimation
[ME]

Problem Solving
(5]

Reasoning
R

Technology
m

ualization

Students are expected to| communicale in order (o lear and

Connect mathematical ideas (o other concepis in mathemalics, (o

express their

and to other disciplines

‘demonsirate fluency with mental
mathematics and estimation

Gevelop and apply new malhemalical knowledge Ihrough problem
soh

Gevelop malhemalical reasoning

Select and use technologies as [00ls for leaming and for soiving
roblems.

Gevelop visualizalion SKils 10 assist i
processing information, making
connections and solving problems

Grade § [ Grade 6 Grade 7 I Grade 8 | Grade
General Outcome: Use drecl and indirecl measurement to sove problems
Spocito Cutooms Achievement Indicators Spocito Cutooms “Achievement Indicators Spocito Cutooms “Achievement Indicators Spocito Cutooms Achievement Indicators Specito Cutooms Achievement Indicators
be used The be used The be used may be used

Itis expected that students will

may be used

Itis expected that students wil:

Itis expected that students will

Itis expected that students will

Itis expected that students will

.

Tdently 90° angles

[ME, V]

ludents have mel
[*Provide examples of 90° angles in the environment.
| Sketeh 90 angles withou the use of a protractor.

" Label a 80° angle, using a symbol

[2 Demonstrate thal the sum of
. interior angles is:

+180°in a triangle

- 360° in a quadrilateral,

[C.Rl

ludents have mel
[*Explain, using models, that the sum of the interior angles of a trangle
s the same for alltriangles.

| Explain, using models, that the sum of the interior angles of a
quadilateral is the same for all quadilaterals.

7. Demonsirate an understanding of
circles by:
« describing the relationships
among radius, diameter and
circumference
« relating circumference to pi
« determining the sum of the central
angles
« constructing circles with a given
radius or diameter
« sohing problems involving the
radii, diameters and
circumferences of circles.

[C.CN, PS, R, V]

ludents have mel
[Tustrate and explain that the diameter is twice e radius in a given
circle.

* lustrate and explain that the circumference is approximately three
imes the diameter in a given circle.

| Explain that, for all circles, pi i the ratio of the circumference to the
siameter () Ca and its value is approximately 3.14.

- Explain, using an ilustration, that the sum of the central angles of a
circle is 3600

| Draw a circle with a given radius or diameter, with and without a
compass.

| Solve a given contextual problem involving circles.

- Develop and apply the Pythagorean]

theorem to solve problems.

[ON, PS, R, T, V]
[ICT: P2-3.4]

[Wodel and explain the Pythagorean theorem concretely, pictorially or
using technology.

- Explain, using examples, that the Pythagorean theorem applies only to
right triangles.

* Determine whether or not a given triangle is a right triangle by applying
the Pythagorean theorem.

- Determine the measure of the third side of a right triangle, given the
[measures of the other two sides, to solve a given problem.

* Solve a given problem that involves Pythagorean triples; e.g., 3, 4,5 or
5. 12, 13.

7. Solve problems and Jusiy the
solution strategy, using the
following circle properties:

« the perpendicular from the
centre of a circle to a chord
bisects the chord

+ the measure of the central angle
s equal to twice the measure of
the inscribed angle subtended by
the same arc

« the inscribed angles subtended
by the same arc are congruent
+atangent to a circle is
perpendicular o the radius at the
point of tangency.

[C.CN, PS, R, T, V]
[ICT: C6-3.1, C6-3.4]

capacily by:
« describing the relationship
between L an

- selecting and justifying referents.
for mL or L units

+ estimating capacity, using
referents for mL or L

+ measuring and recording capacity
(mLorL).

[C. ON, ME, PS, R, V]

container using a combination of smaller containers.
* Provide a referent for a ltre, and explain the choice

" Provide a referent for a milire, and explain the choice.

" Determine the capacity unit of a given referent

- Estimate the capacity of a given container, using personal referents.

* Determine the capaciy of a given container, using materials that take

the shape of the inside of the container (e.g., a liquid, rice, sand, beads),
and explain the strategy.

4. Demonsirate an understanding of | Genify the cube s the most efficient uni for measuring volume, and |1 Demonsirate an understanding of _|* Prowide examples of angles found in the envronment. 4. Dovelop and apply formulas for " Determin the volume of a given right prism, given e area of the
volume exolain why. . angles determining the volume o right ase.
* selecting and justitying referents  identifying examples of angles in [* Classify a given set of angles according to their measure; e.g., acute, rectangular prisms, right triangular
for cme or m? units - Provide a referent for a cubic centimetre, and explain the choice. the environment right, obtuse, straight, reflex. prisms and right cylinders. | Generalize and apply a rule for determining the volume of right
 estimating volume, using - classitying angles according to oyiinders.
referents for cm? or m | Provide a referent for a cubic metre, and explain the choice. their measure * Sketch 452, 90° and 180° angles without the use of  protractor, and [C.CN, PS, R, V]
« measuring and recording volume - estimating the measure of angles, |0€5CTibe the relationship among them. " Explain the connection between the area of the base of a given right 3-
(omorm?) unitis given referent | o 1 o e 100+ as D object and the formula for the volume of the object
« constructing right rectangular reference angles " Estimate the measure of an angle, using 45°, 90°and 180° as
" Estimate the volume of a given 3-D object, using personal referents reference angles.  Demonstrate that the orientation of a given 3-D object does not affect
prisms for a given volume. « determining angle measures in ts volume.
* Determine the volume of a given 3-D abject, using manipulatives, and | 997eS - Measure, using a protractor, given angles in various orientations.
[C. CN, ME, PS, R, V] o « drawing and labelling angles. .
wolain the stategy. Apply a formula to solve a given problem involving the volume of a right
when the measure is specified. |- Draw and label a specified angle in various orientations, using a cyiinder or a right prism.
" Construct a right rectangular prism for a given volume. protractor.
G, CN, ME, V]
" Construct more than one right rectangular prism for the same given
votume.
2. Design and construct different |+ Gonstruct o draw two or more rectangles for a given perimeter ina 3 Develop and apply a formula for | Explain, using models, how the perimeter of any polygon can be 2. Develop and apply a formuia for | llustrate and explain how the area of a rectangle can be used to 3. Detormine the surface area ot |* Explain, using examples, he relationship between the area of 2.0
rectangles, given either perimeter [problem-soling context . etermining the: etermine: determining the area of: aetermine the area of a triangle. + fight rectangular prisms shapes and the surface area of a given 3-D object
or area, or both (whole numbers), « perimeter of polygons  triangles « right triangular prisms
and make generalizations.  Construct or draw two or more rectangles for a given area in a problem-| - area of rectangles - Generalize a rule (tormula) for determining the perimeter of polygons, |« parallelograms - Generalize a rule to create a formula for determining the area of  right cylinders * dentify all the faces of a given prism, including right rectangular and
sohving context « volume of right rectangular prisms. including rectangles and squares. « circles. riangles. o salve problems. ight triangular prisms.
[C.ONFS. RV " Determine the shape that will esultin the greatest area for any given | [C, CN, PS, R, V] " Explain, using models, how the area of any rectangle can be [CN,PS, R, V] * llustrate and explain how the area of a rectangle can be used to [C,CN, PS, R, V] * identiy al the faces of a given right cylinder.
perimeter. etermine: getermine the area of a parallelogram
" Describe and apply strategies for determining the surface area of a
| Determine the shape that will resultin the least area for any given | Generalize a rule (formula) for determining the area of rectangles. * Generalize a rule to create a formula for determining the area of given right rectangular or ight triangular prism.
perimeter. parallelograms.
* Explain, using models, how the volume of any right rectangular prism * Describe and apply strategies for determining the surface area of a
* Provide a realife context for when it s important to consider the can be determined. * lustrate and explain how to estimate the area of a circle without the given right cylinder.
relationship between area and perimeter. use of a formul.
* Generalize a rule (formula) for determining the volume of right " Solve area.
3. Demonsirate an understanding of _|* Provide a referent for one milimere, and explain he choice: rectanguiar prisms.  Apply a formula for determining the area of a given circle. 2. Draw and consiruct nels for 3-D | Match a given net o the 3- object it represens.
measuring length (mm) by: objects.
 selecting and jusiifying referents ~ [* Provide a referent for one centimetre, and explain the choice. * Solve a given problem involving the perimeter of polygons, the area of * Solve a given problem involving the area of tiangles, parallelograms - Construct a 3-D object from a given net.
for the unit mm rectangles andor the volume of right rectangular prisms. andor circles. [C.CN, PS, V]
+ modeling and describingthe  |* Provide a referent for one metre, and explain the choice. " Draw nets for a given right cylinder, right rectangular prism and right
relationship between mm and cm rianguiar prism, and
units, and between mm andm || Show that 10 millimetres is equivalent to 1 centimetre, using concrete
units. materials; e.0., a ruler.  vrity by constructing the 3-D obiects from the nets.
[C.ON. ME, PS. R, V] * Show that 1000 millimetres is equivalent to 1 metre, using concrete * Predict 3-D objects that can be created from a given net, and veriy the
materils; e.g., a metre stic prediction.
" Provide examples of when millmetres are used as the unit of measure,
5. Demonsirate an understanding of _|* Demonstrate hat 1000 millires is equivalent 1o 1 Iire by filing a 1 1|

ludents have
[Provide an example that illustrates:

« the perpendicular from the centre of a circle to a chord bisects the
chord

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

- the inscribed angles subtended by the same arc are congruent

- a tangent to a circle is perpendicular to the radius at the point of
tangency.

 Solve a given problem invalving application of one or more of the circle
properties.

" Determine the measure of a given angle inscrioed in a semicircle,
using the circle properies.

" Explain the relationship among the centre of a circle, a chord and the
[perpendicular bisector of the chor
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Alberta's Program of Studies (Curriculum) - Mathematics: Shape and Space (Strand and Sub-strands with Achievement Indicators)
on The Alberta K-9 MATHEMATICS
© Alberta Education, Alberta, Canada.

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

[C]

Connections

Mental Mathematics and Estimation
ME

Problem Solving
PS]

Reasoning
R

Technology

ualization

Students are expected to|

Communicale in order (o leam and

connect mathematical ideas (o other concepis in mathemalics, (o
overyday

‘demonsirate fluency with mental
themati

Gevelop and apply new mathemalical knowledge through problem
soh

Gevelop malhemalical reasoning

Select and use technologies as [00ls for leaming and for solving

Gevelop visualizalion SKils 10 assist i

express the d to other disciplines estimation roblems processing information, making
[ Sub-Strand: Transformations
Grade s I Grades I Grade 7 I Grade® I Grade ®
s % Fmong e
‘Specific Outcome Achievement Indicators Specific Outcome Achievement Indicators Specific Outcome Achievement Indicators ‘Specific Outcome Achievement Indicators ‘Specific Outcome Achievement Indicators
Itis expected that students wil The may be used s wil The may be used Itis oxpected that students wil The may be used Itis expected tha students wil The may be used Itis expected that students wil The may be used
6. Tdeniy and sort i ierseciing, Verlical and horizontal |4 Consiruct and compare (rangles, |- Ienty The charactersics of a given sel of angles according 1o helr 3. Perform geometric constructions, | Describe examples of parallel e segments, perpendicular e 5. Draw and interpret (op, front and | Draw and label he Top, ront and side iews for @ given 3-D objet on |2, Delermine e surface area of |" Determine the area of overiap i & given composile 3-D object, and
including: [edges and faces on 3-D bjects. . including sides andlor their interior angles. including: segments, perpendicular bisectors and angle bisectors in side views of 3-D objects isometric dot paper. composite 3-D objects to solve  [explain the effect on determining the surface area (limited to right
« scalene pendicular line segments  |environment. composed of right rectangular problems. cylinders, right rectangular prisms and right triangular prisms).
[ Identify parallel, intersecting, perpendicular, vertical and horizontal «isosceles * Sort a given set of triangles, and explain the sorting rule. « parallel line segments. prisms, [+ Compare different views of a given 3-D object to the object.
. sides on 2D shapes  equilateral  perpendicular bissctors - eniiy line segments on a given diagram that are paralle or G ON.PS.R.V] - Determine the surface area of a given composite 3-D object (mited fo
« parallelograms «right  Identify a specified triangle from a given set of triangles; e.q., « angle bisectors. perpendicular. [C,ON, R, T, V] [ Predict the top, front and side views that will result from a described right cylinders, right rectangular prisms and right triangular prisms).
 thombuses - Provide examples from the environment that show paralel,  obtuse sosceles. 10T C-3.4] otation (imited fo mulples of 90, and verly preditions.
according t thelr atiibutes. intersaciing, perpendicular, vertcal and horizontal lne sogments. S (ONAV] - Draw a line segment perpendicuiar to another line segment, and - Solve a given problem involving surface area.
e erentations. - Draw a specified triangie: e.g. scalene. explain why they are perpendicular. - Draw and label the top, front and side views that resultfrom a given
©.R V] | Find examples of edges, faces and sides that are parallel, intersecting, rotation (limited to multiples of 90°).
perpencicuar, vericaland horzontal i prin and efecronic media, sueh | (6 b 5 - Replicate a given triangle in a different orentation, and show thal the - Draw a ine segmen paralll o anather ine segment, and explain why
as newspapers, magazines and the Intemet. two are congruent. they are parallel. * Build a 3-D block object given the top, front and side views, with or
without the use of technology.
* Draw the bisector of a given angle, using more than one method, and
- Draw 2:D shapes that have sides that are parallel, intersecting, vert that the resuling angies are equal. - Sketch and label the top, front and side views of a 3-D object n the
porpendicular, vertical or horizontal onvironment, with or without the use of tachnology:
- Draw the perpendicuiar bissctor of a line segment, using more than
* Draw 3-D objects that have edges and faces that are parallel, one method, and verify the construction.
interseciing, perpendicular, vertcal or horizontal
- Desoribe the faces and edges of a given 3-D abject, using terms such
as paralll iterseciing, perpendicular, vertical or horizontal
- Describe the sides of a given 2:D shape, using terms such as paralle,
ntersocting. verical or horizontal
7. Desrbe and provide examples of |* dentily and describe the characteristics of a pré-soried sel of 5 Describs and compare 1he sides | Sorl a given sel of 2:D Shapes nlo polygons and non-palygons, and 3. Demonsirale an understanding of _|* Delemine 11 the polygons in @ given pre-soried sel are similar, and
edges and faces of 3-D objects, and[quadrilaterals. . and angles of regular and explain the sorting rule. similarity of polygons. explain the reasoning.
sides of 2:D shapes thal are: irreguiar polygons
« parallel * Sort a given set of quadrilaterals, and explain the sorting rule. |* Demonstrate congruence (sides to sides and angles to angles) in a [C.CN, PS, R, V] * Draw a polygon similar to a given polygon, and explain why the two are
intorsecting [C.PS.R.Y] requiar polygon by superimposing. similar
« perpendicular [ Sort a given set of quadrilaterals according to the lengths of the sides.
Vertical - Demonsirate congruence (sides to sides and angles to angles) in a - Solve a given problem, using the proertes of similar polygors.
« horizontal, | Sort a given set of quadilaterals according to whether or not opposite regular polygon by measuring.
sides are parale
[C.ON.R.T,V] [ Demonstrate that the sides of a given regular polygon are of the same
o e P22 ength and that the angies o a reguiar polygon are of the sam
measure
* Sort a given set of polygons as regular or irregular, and justify the
sorting.
- entiy and describe reguiar and iegular polygons in the environment.
Sub-Strand: Transformations
General T 2nd moflon of objects and shape:
Specific Outcome Specific Outcome Specific Outcome Specific Outcome Specific Outcome
B Wently and describe a single | Provids an example of a ranslation, otation and rofecton & Pertorm a combination of ~Domonsirate Tiat a 2 shap and it iransiormalion image a6 5 Porform and descrbe (77 intorded Tt e orginal shape and its mage have verices wilh |6, Demonslrate an understanding of | Determing the coordmates of o verices of an image following & gvem[4. Draw and interpret scale dlagrams | Wently an Gxample of a scale diagram in print and slecTonc modia.
wransformation, including a . transiations, rotations and/or congruent. wansformations (iransiations, [integral coordinates.) the polygons. fhe original figure. of 2:D shapes. e.0.. newspapers, the Internet, and interpret the scale facor.
transiation, rotation and reflection |* Identify a given single transformation as a translation, rotation or reflections on a single 2- shape, otations or reflections) of a 2-0
of 2D shapes, reflection. with and without technology, and | Model a given set of successive translations, successive rotations or | shape in all four quadrants of a  |* entif the coordinales of the veriices of a given 2-D shape on a [ON,R,V] - Draw the original figure and determine the coordinates of s vertices, | [CN, R, T, V] - Draw a diagram to scale that represents an enlargement or a reduction
[successive reflections of a 2-D shape. Cartesian plane (limited to Integral [Cartesian plane. aiven the coordinates of the image's vertices and a description of the [ICT: C6-3.4] of a given 2-D shape.

.1V
[IcT: C6-2.1]

| Describe a given rotation about a vertex by the direction of the tum
(clockwise or counterclockwise).

[ Describe a given reflection by identifying the line of reflection and the
aistance of the image from the fine of reflection.

 Describe a given translation by identifying the direction and magnitude
of the movement

draw and describe the image.

[C.CN,PS, T, V]

 Model a given
2 2D shape.

two different types of f
- Draw and describe a 2-D shape and its image, given a combination of
ransformations.

 Describe the transformations performed on a 2:D shape to produce a
given image.

 Model a given set of successive transformations (translations, rotations
andlor reflections) of a 2-D shape.

| Perform and record one or more transformations of a 2-D shape that
will result in a given image.

. Perform, concretely, a single
transformation (iranslation,
rotation o reflection) of a 2-D
shape, and draw the image.

[C.ON, T, V]
[IcT: C6-2.1]

[ Transiate a given 2. shape horizontally, vertically or diagonally, and
araw the resultant image.

 Rotate a given 2-D shape about a vertex, and describe the direction of
rotation (clockwise or counterclockwise) and the fraction of the tum
imited to 1%, v, % or ull tum).

* Reflect a given 2:D shape across  line of reflection, and draw the
resultant image.

5 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]
[ICT: C6-2.1]

 identity the coordinates of the verlices of a given 2-D shape (imited o
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 (imited to the first quadrant).

 Describe the positional change of the vertices of a given 2-D shape to
ihe corresponding vertices of its image as a result of a transformation
(imited to the first quadrant).

" Draw a 2-D shape, translate the shape, and record the transation by
describing the direction and magnitude of the movement

| Draw a 2-D shape, rotate the shape about a vertex, and describe the
direction of the tum (clockwise or counterclockwise) and the fraction of
the tun (limited to v, %, % or full ).

7 Perform a combination of

. successive transformations of 2D
shapes to create a design, and
identify and describe the.
transformations.

[~ Analyze a given design created by transforming one or more 2.
shapes, and identify the original shape(s) and the transformations used
to create the design.

 Create a design using one or more 2-D shapes, and describe the
ranstormations used.

number vertices).

[C.CN, PS, T, V]
[ICT: C6-3.4]

* Describe the horizontal and vertical movement required to move from a
iven point to another point on a Cartesian plane.

- Describe the positional change of the vertices of a given 2-D shape to
the corresponding vertices of its image as a result of a transformation, or|
successive transformations, on a Cartesian plane.

| Determine the distance between points along horizontal and vertical
ines in a Cartesian plane.

 Perform a transformation or consecutive transformations on a given 2-
D shape, and identity coordinates of the verlices of the image.

 Describe the image resulting from the transformation of a given 2-D.
shape on a Cartesian plane by identifying the coordinates of the vertices
of the image.

 Draw a 2-D shape, reflect the shape, and identiy 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.

©on T

6 Idenify and plot points in the first

. quadrant of a Cartesian plane,
using whole number ordered
pairs.

[C.CN, V]

[ Label the axes of the firs! quadrant of a Cartesian plane, and identily
the origin.

 Plot a point in the first quadrant of a Cartesian plane, given its ordered
pair.

 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 0r 10 on its aes, given whole number ordered pairs.

 Draw shapes or designs, given ordered pairs, i the first quadrant of a
Cartesian plane.

" Determine the distance between points along horizontal and vertical
ines 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

4. Tdentify and plot points in the four
quadrants of a Cartesian plane,
using integral ordered pairs.

[C.ON, V]

[ Label the axes of a four quadran! Cartesian plane, and identiy he
origin.

" Identity the location of a given point in any quadrant of a Cartesian
plane, using an integral ordered pair.

* Plot the point corresponding to a given integral ordered pair on a
Cartesian plane with units of 1,2,5 or 10 on its axes.

 Draw shapes and designs in a Cartesian plane, using given integral
ordered pairs.

- Greate shapes and designs, and identify the points used to produce
the shapes and designs, in any quadrant of a Cartesian plane.

transformation (translation, rotation, reflection).

 Determine the scale factor for a given diagram drawn to scale.

 Determine it a given diagram s proportional to the original 2-D shape,
and, it itis, state the scale factor.

- Solve a given problem that involves the properties of similar triangles.

5. Demonsirate an understanding of
line and rotation symmetry.

[C.CN, PS, V]

[ Classiy a given set of 2-D shapes or Gesigns according to the number
of lines of symmetry.

| Complete a 2-D shape or design, given one half of the shape or design
and aline of symmetry.

" Determine if a given 2-D shape or design has rotation symmetry about
ine point at its centre, and, if i does, state the order and angle of
rotation.

* Rotate a given 2-D shape about a vertex, and draw the resulting image.

- Identiy a line of symmetry or the order and angle of rotation symmetry
in a given tessellation.

 1dentity the type of symmetry that arises from a given transformation on
a Cartesian plane.

 Complete, concretely or pictorially, a given transformation of a 2-D
shape on a Gartesian plane; record the coordinates; and describe the
type of symmetry that results

 Identity and describe the types of symmetry created in a given piece of
artwork.

 Determine whether or not two given 2-D shapes on a Cartesian plane
are related by either rotation or line symmetry.

| Draw, on a Cartesian plane, the translation image of a given shape,
using a given translation rule such as R2, U3 or — —, 1 11 ; label each
vertex and its corresponding ordered pair; and describe why the
ransiation does not resultin ine or rotation symmety.

" Create or provide a piece of artwork that demonsrates line and rotation|
symmetry, and identify the line(s) of symmery and the order and angle
of rotation.
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