
What Math Should I Be Able to Do by the end of Grade 8 for successful 
transition to Grade 9 Math?   

Learning Through Problem Solving is integrated throughout the strands. The emphasis with 

problem solving  should not be on the answer, but on skills needed to:  
● persevere . . . growth mindset attitude that enables students to take a risk and start the problem OR, just as 

important, to ask questions for clarification 

● decode the problem in order to understand what is being asked: use literacy skills to understand and 

interpret the problem 

● relate the problem to prior learning or to a similar task 

● determine an approach to solve the problem; start a solution by considering a strategy or plan of attack 

that is appropriate 

● model or visualize the problem 

● clearly communicate thinking - make thinking visible 

● reflect on whether the solution makes sense:  make checks throughout solving by reflecting back on the 

problem and asking “does this make sense”, i.e. judging the reasonableness of a method, calculations, 

answer 

 

NOTE:  As Number Sense and Algebraic Reasoning are foundational to Secondary Math you 

will notice their connection to all strands are highlighted in the examples provided 

Grade 9 Preparatory Concepts 
[Applied] 

Grade 9 Preparatory Concepts 
[Academic] 

Number Sense and Numeration  

Developing Proficiency with arithmetic skills, mental 

math, and strategies that enable flexible calculations.  

Examples: 

● Multiplication skills to 

10 

○ Including factors 

and multiples 

● 10% of 350 = 35 

● 0.25 * 100 = 25 

● Use of decomposition 

to perform operations 

mentally 

● Using number sense 

to calculate  

          1003 - 997; not  

          using a ‘borrowing’ 

          procedure 

● 6 x 7 = 6 x 6 +6 

● 2 x 12 = 2x2x6 = 4 x 6 

● Understanding 

inverse operations 

 

Proficient with mental arithmetic skills and strategies 

that enable flexible calculations. 

 

INCLUDES ALL EXAMPLES FROM 9 APPLIED PLUS: 
● Multiplication skills to 12 

● 24 = 2 x 2 x 2 x 2 or 22 x 22  

 

Developing Proficiency with integer operations  

● Understanding 2 + (-3) is the same as 2 - 3 

● Understanding 5 - (-3) is the same as 5 + 3 

● Understanding -5 - 3 = -8 and (-5) x (-3)= 15  

Proficient with integer operations  

 

INCLUDES ALL EXAMPLES FROM 9 APPLIED 

 



Developing Proficiency with proportional reasoning 

● Understanding proportional relationships such as:  

○ the number of servings and the quantities in a 
recipe 

○ height and volume of a cylinder 
○ circumference and diameter of a circle 
○ Relationship between measurement units, i.e. 

the smaller the unit of measure, the more you 
will need; conversely, the larger the unit of 
measure the less you need (e.g. 2500ml=2.5L) 

○ Multiplication is a more efficient way to add 
  

● Understanding these representations are all 

equivalent:  

                           

Proficiency with proportional reasoning 

 

INCLUDES ALL EXAMPLES FROM 9 APPLIED PLUS: 

 
● Understanding these representations are all 

equivalent:  

                   37.5% = 0.375  

                               = + +3
10

7
100

5
1000  

                           = 375
1000  

                           = 8
3  

Examples of problems:  Questions applicable to both pathways, but range from simple to more complex 

The ratio of stone to 
sand in HardFast 
Concrete is 2 to 3. How 
much stone is needed if 
15 bags of sand are 
used? 
 

 
 
 

Adapted from Gr. 9 Applied EQAO 

Which is the better deal? 
 

A) 22% discount on a 
$15 pair of shorts 

 
B) 30% discount on a 

$20 pair of shorts 

All shorts at Old Navy are 
20% off.  You have a 
coupon for an additional 
30% off your purchase. 
You buy a pair of shorts 
for $15. What is the total 
cost with 13% HST 
included? 

Adapted from Gr. 9 Academic EQAO 

ACME Company is splitting 
their profits between their 
three CEO in a ratio of 
2:3:7. Determine how 
much money each CEO 
will receive if the profit is 
$23000. 
  

Adapted from Gr. 9 Academic EQAO 

 

Developing Proficiency with fractions 

● Represent fractions in a variety of ways (area 

model, number line, sets, etc.) 

             E.g.  “I Have, Who Has” Game from EduGAINS 

● Add, subtract, multiply, divide with a variety of 

fractions 

● Use of “Simple” fractions including unusual 

denominators, e.g. 27
12  

 

Proficient with fractions 

INCLUDES ALL EXAMPLES FROM 9 APPLIED PLUS: 

Ability to reduce within multiplication of fractions 

 

Exposure to operations with Rational numbers     

●  - 27
12

3
−1    

● 3 7
4 ÷ 3

−2  

Understanding -2  = , NOT   i.e. the  is also3
1

3
−7

3
−5

3
1  

negative 

 

**Note: students cannot be assessed on operations with 

Rational Numbers as the gr 8 curriculum only states 

http://www.edugains.ca/newsite/DigitalPapers/FractionsLearningPathway/UnitFractions-F-ihave.html


“represent, order, and compare rational numbers”. 

Which is why we suggest ‘exposure to operations’. 

Examples of problems:  Questions applicable to both pathways, but range from simple to more complex 

Mrs. Brown cleaned her house on 

the weekend.  It took her ¾ of an 

hour to vacuum her house, ½ an 

hour to dust, ⅓ of an hour to fold 

laundry and ⅝ of an hour to wash 

her windows.  How long does Mrs. 

Brown spend cleaning her house? 

 

Extension/Alternative:  If Mr. Clean 

only has 2 hours to clean his house, 

and he has the same chores to do, 

determine an amount of time for 

each chore that makes sense. 

Represent your times using 

fractions of an hour. 

 
Math Makes Sense 8   

Math Makes Sense 8 
 

 

 

Developing proficiency with Order of Operations (with 

all types of numbers - fractions, decimals, integers, 

whole numbers) 

a)  

b)   

c)  

d)  
 

Proficiency with Order of Operations (with all types of 

numbers - fractions, decimals, integers, whole numbers) 

 

INCLUDES ALL EXAMPLES FROM 9 APPLIED PLUS: 

 

           
 

 
Math Makes Sense 8 



 
Math Makes Sense 8 

Measurement 

Developing Proficiency with Measurement 

● Substitution into area, surface area, volume, and 

perimeter formulas of common shapes 

● Solve problems involving common shapes 

(regular and irregular); and composite shapes 

 
Math Makes Sense 8 

● Understanding volume for any prism is:  

              “area of the base height”×  

● Understanding surface area is the surface we 

can touch 

● Understanding linear measurement (length, 

width, perimeter, distance on a map) versus 

square measurement (area) versus cubic 

measurement (volume) 

Proficient with Measurement 
 

INCLUDES ALL EXAMPLES FROM 9 APPLIED PLUS: 
 

 
Math Makes Sense 8 

Developing Proficiency with Spatial Recognition  

(e.g. conservation of side lengths) 

 

Proficient with Spatial Recognition  

 
 



● Ability to draw or visualize math, e.g. draw the 

prism described above 

● Identify missing side length to solve for 

perimeter 

 

INCLUDES ALL EXAMPLES FROM 9 APPLIED PLUS: 

  

                            
Gr 9 EQAO 2016 

 

 

 

Questions applicable to both pathways 

 

       

Gr 9 Applied EQAO 2016   

 
Gr 9 Academic EQAO 2016 

 

Geometry and Spatial Sense 

Developing Proficiency with Pythagorean Theorem 

● Understand the Pythagorean relationship 

(between geometric representation and 

algebraic representation) 

● solve problems involving right triangles in a 

variety of orientations, using the Pythagorean 

relationship  

 

Proficiency with Pythagorean Theorem 
 

INCLUDES ALL EXAMPLES FROM 9 APPLIED PLUS: 
 

Jane walks 16.6 km north and then walks 8.1 km west. 
What is the shortest distance she has to walk to return 
to her starting point? Include a diagram as part of your 
solution. 
 

 



 
Math Makes Sense 8 

 
Math Makes Sense 8 

Developing Proficiency understanding and solving 

angle-relationship problems 

● Sum of interior angles of a triangle 

● Parallel lines and a transversal 

● finding interior angles or complementary angles 

● finding supplementary angles or opposite angles 

● finding alternate angles, corresponding angles, 

and co-interior angles 

Proficiency with understanding and solving 

angle-relationship problems 

 
INCLUDES ALL EXAMPLES FROM 9 APPLIED PLUS: 

Find the value of x.   

Developing Proficiency using the Cartesian Plane 

● Plotting points on the Cartesian Plane 

             (Homework Help Tutorial) 
● Plotting points from a table of values where the 

range is ‘friendly’  

● Making scales for graphing 

● Reading information from a graph: 

vertical/horizontal/diagonal reading; 

top-to-bottom and bottom-to-top reading 

● Represent linear patterns graphically 

Proficient using the Cartesian Plane 

 

INCLUDES ALL EXAMPLES FROM 9 APPLIED PLUS: 
 

● Plotting points from a table of values where the 
range is widely varied 

https://homeworkhelp.ilc.org/tools/tutorials/details.php?object_id=218


Questions applicable to both pathways  

 
Math Makes Sense 8 

 

 
Reading Graphical Text, Think Literacy Math 

p.66 

 

 
TIPS4RM Grade 8 Unit 10 Day 11 

1. Graph the data below using an 
appropriate scale.  Use a separate grid 
for each. 

 

 
 
           Growth of a plant, where x is # of weeks,  
            and y is height in cm. 

  
 

2. Based on each table of data and your 
graph, can you make any conclusions or 
inferences about each situation. 

 

Developing proficiency with Spatial Recognition  

● Recognizing shapes in different orientations (e.g. 

right triangle facing ‘down’; height of triangle in 

a position other than top-down) 

● Recognize irregular polygons  

E.g. These are all triangles; the first 3 are right triangles 

     

Other examples: 

             

 Right angle     hexagon     ‘tilted’ square   parallel lines  

Proficient with Spatial Recognition  

 

INCLUDES ALL EXAMPLES FROM 9 APPLIED  

 
 

 

http://www.edu.gov.on.ca/eng/studentsuccess/thinkliteracy/files/ThinkLitMath.pdf
http://www.edugains.ca/resourcesMath/CE/LessonsSupports/TIPS4RM/Grade8English/Unit10_VisualizingGeometricRelationships.pdf
http://www.edu.gov.on.ca/eng/studentsuccess/thinkliteracy/files/ThinkLitMath.pdf


 

 

Multiple heights for a triangle, depending on base used 

 

● Ability to draw or visualize a shape, e.g.  the net 

for a prism 

 

Patterning and Algebra 

Developing proficiency with recognizing, extending, and 

creating patterns; representing linear patterns 

graphically; determining an algebraic pattern rule.  

 
How many tiles would be in position 4? Position 100? 
Can you develop a pattern rule for this growing pattern? 

From Patterns to Algebra, Dr. R. Beatty, Dr. C. Bruce 

 
 
Awareness of Patterns within Operations with Numbers  

● Commutative Property  
○ a x b = b x a  
○ a + b = b + a 

● Associative Property - multiplication can be 

performed in any order; same for addition  

○ a b  c = a c  b = b  c  a  etc.× × × × × ×   

○ a + b + c = b + c + a  = c + b + a  etc. 

● a 0 = a  (adding or subtracting zero makes no±  

change to the value) 

● a x 1 = a  AND  a 1 = a  (multiplying or dividing ÷  

any value by 1 makes no change to the value) 

● Inverse Operations ( and  ; + and - )×  ÷  

 

 

Proficient with recognizing, extending, and creating 

patterns; representing linear patterns graphically; 

determining an algebraic pattern rule.  

 

 

INCLUDES ALL EXAMPLES FROM 9 APPLIED  

 

Questions applicable to both pathways 

http://www.nelson.com/linearrelationships/From%20Patterns%20to%20Algebra%20Sampler%202012.pdf


1. Discuss with your partner all 
the patterns you see in the 
table below.  

  
       Then determine a possible  
       pattern rule that will enable you  
       to calculate the missing  
       numbers.  Be prepared to justify  
       your rule. 

IN OUT 

2 7 

3 10 

4 13 

5 16 

6  

7  

 
2. Decide if your pattern rule will 

efficiently help you determine 
the output for an input of 103. 

 

1. Guess My Rule: 

          
 

2. Determine a pattern rule 
that would describe how the 
length and width of a 
rectangle are related given 
the values in this table. 

(building or drawing the rectangles 
may assist you) 
 

Width 
(cm) 

3 10 7 1 5 

Length 
(cm) 

5 19 13 1 9 

 
 

      3a.  The pattern rule for the star  
              pattern below is 2n + 1.  
              What will solving 2n+1=43  
              help you determine? 

            
Visual Patterns 1-20 

      3b.  Represent the first 5 terms  
              in a table and graphically. 

Math CLIPS Linear Growing Patterns 
● Interactive digital learning 

clips to support conceptual 
understanding 

 
Robot Rule Game from Math CLIPS   

● students are invited to 
create their own 
Input-Output table to 
challenge classmates 

 
Gizmos Function Machine 
 
mathies learning tools 

● Interactive digital tools - 
Colour Tiles or Pattern 
Maker both useful for 
creating visual patterns 

 
Adapted lesson From Patterns to 
Algebra 
 
Visual Patterns - online site 
providing a wealth of patterns  
 

 

Developing proficiency with understanding of constant 

and variable.  Working with integer coefficients. 

● Idea of variable as a placeholder and also 

something that can change  

○ E.g. 2x + 5 = 11 has one solution, whereas 

in the formula A = l x w there are many 

choices for the variables given the 

situation 

● Recognizing in -5x + 7 = 2  

○ 7 and 2 are constants 

○ -5 is the coefficient of the variable x 

● Understanding that Pi ( ) is a constantπ  

Proficient with understanding of constant, variable, and 

coefficient. Working with integer and fraction 

coefficients. 

 

INCLUDES ALL EXAMPLES FROM 9 APPLIED  

● Recognizing in x7
2 + 1 = 3   

○ 1 and 3 are constants 

○  is the coefficient of the variable x7
2  

● Understanding that  =   but x7
2

7
2x x  =7

2 /  2
7x   

http://www.mathclips.ca/lib/CL004_LinearGrowingPatterns/CL004_Games/RobotRuleGame.pdf
http://www.visualpatterns.org/
http://www.mathclips.ca/
https://www.explorelearning.com/index.cfm?method=cResource.dspView&ResourceID=1035
http://www.visualpatterns.org/
http://thelearningexchange.ca/wp-content/uploads/2014/12/Math-Problem-From-Patterns-to-Algebra.pdf
http://www.mathies.ca/learningTools.php
http://thelearningexchange.ca/wp-content/uploads/2014/12/Math-Problem-From-Patterns-to-Algebra.pdf


Developing proficiency with generating tables of values 

from a contextual scenario 

● Johnny earns $10 for securing a dog-walking 

contract, plus he will earn $2 each time he walks 

the dog.  

● Exposure to unordered table of values (see 

Width vs Length example above) 

Proficient with generating tables of values from a 

contextual scenario 

 

INCLUDES ALL EXAMPLES FROM 9 APPLIED  

 

Developing proficiency with algebraic skills 

● Understanding the difference between an 

expression and equation 

● Finding the value of an expression using 

substitution for a variable  

● using strategies to solve linear equations having 

solutions that are integers, fractions, and 

decimals 

Proficient with algebraic skills 

 

INCLUDES ALL EXAMPLES FROM 9 APPLIED  PLUS: 

Use of fraction and decimal coefficients.  

               Solve: x5
2 − 1 = 3  

Developing proficiency understanding that strategies 

for solving algebraic equations apply to measurement 

formulas (apply to any formula from Science, 

Geography, Business, etc.) 

● Substitution into area, surface area, volume, and 

perimeter formulas of common shapes 

● Solving for any dimension of a shape using a 

formula 

 

Proficient understanding that strategies for solving 

algebraic equations apply to measurement formulas 

(apply to any formula from Science, Geography, 

Business, etc.) 

 

INCLUDES ALL EXAMPLES FROM 9 APPLIED PLUS: 

● Manipulation/rearranging of formulas 

E.g.  P = 2l +2w  OR P = 2(l+w) OR P -2l = 2w OR = l + w2
P  

Questions applicable to both pathways 

1. Evaluate 3x + 4y - 2z  

       where x = ,  y = 0.6,  and z = –12
1   

 
(p. 117 THE ONTARIO CURRICULUM,  

GRADES 1–8: MATHEMATICS) 
 

2. Determine the height of a 
cylinder with diameter 10 cm 
and a volume 892.7 .cm2  

1. Solve for x: 

○ 2n + 1 = 17 

○ 11.2 = m - 5  

○ 30x - 5 = 10  

○ 180 = 3x + 2x + 55 

○ -2(x - 5) = 3x + 5 

 

            
Visual Patterns 1-20 

2. The pattern rule for this star 
pattern is 2n + 1.  Create an 
equation that will help you 
determine which term uses 
23 stars.  Verify your answer. 

Solve Me - Interactive digital tool to 

support solving for a variable using 

balancing & ‘guess and check’ 

strategies.  Students can create 

their own puzzles also. 

 

https://solveme.edc.org/Mobiles.html
http://www.visualpatterns.org/


Developing proficiency with creating mathematical 

expressions from English word statements 

● “Start with 1 toothpick and add 3 toothpicks at a 

time”: 1+3n 

● “Start with 2 and grow by 5 each time”: 2+5x 

● “Start with 3 and decrease by 2 each time”: 3- 2x  

● For a collection of triangles, the total number of 

sides is equal to three times the number of 

triangles  (p. 116 THE ONTARIO CURRICULUM, GRADES 1–8:  
                                                                                                MATHEMATICS) 

 

 
Math Makes Sense 8 

Proficient with creating mathematical expressions from 

English word statements 

 

INCLUDES ALL EXAMPLES FROM 9 APPLIED  

Data Management and Probability 

Developing Proficiency in identifying trends based on 

the rate of change of data in tables and graphs 

 

The trend in the data of this scatter plot represents 

consistent growth over time.  

 

Proficient in identifying trends based on the rate of 

change of data in tables and graphs 

INCLUDES ALL EXAMPLES FROM 9 APPLIED  

 



 

This graph displays the rapid decline in the population 

of Northern White Rhinos.  It appears from the graph 

they became extinct around 1980. 

 

Developing Proficiency with determining intervals from 

a set of data (for making scales when creating frequency 

tables and graphs) 

● See examples with Cartesian Plane under GSS 

above 

Proficient with determining intervals from a set of data 

(for making scales when creating frequency tables and 

graphs) 

INCLUDES EXAMPLE FROM 9 APPLIED  

Developing Proficiency with making inferences and 

convincing arguments that are based on displays of 

data, i.e. tables and graphs, in real-world contexts 

E.g. Interactive from Learn Alberta 

Proficient with making inferences and convincing 

arguments that are based on displays of data, i.e. tables 

and graphs, in real-world contexts 

INCLUDES EXAMPLE FROM 9 APPLIED  

Big Idea of Equivalence 

Developing Proficiency with understanding equivalent 

relationships 

● Equivalent relationship between expressions, 

ratios, numeric representations 

● The equal sign represents a relationship which 

means the right side has the same value as the 

left side (= sign means more than “the answer”) 

■ 15% = 0.15 = =15
100

3
20  

■ x3
1 = 3

1x = x
3  

■ xx = 1  

■ 2 = 21 

■ 5n = 5(n)= 5 n = n 5 = 5 n (could also be× × •  

represented as n(5) or n5 although somewhat 

unconventional) 

Proficient with understanding equivalent relationships 

 

INCLUDES ALL EXAMPLES FROM 9 APPLIED  

 

http://www.learnalberta.ca/content/mejhm/index.html?l=0&ID1=AB.MATH.JR.STAT&ID2=AB.MATH.JR.STAT.DATA&lesson=html/video_interactives/datadisplay/dataDisplayInteractive.html


■ -3 + 10 - 5 - 7 = -3 - 7 - 5 + 10 (there are 

multiple ways to write this number sentence) 

■ -2 + 7 = 7 - 2  

■ 4 + 11 = 10 + 5  

■ 2 x 12 = 4 x 6 

■ 24 = 6 x 4  (i.e. does not have to be 6 x 4 = 24) 

 

 10 = 2x - 5 

■ 2x - 5=10 same meaning as 10 = -5 + 2x 

 -5 + 2x = 10 

 -5 = 10 - 2x 

 2x = 10 + 5 

 Etc. 

 
 
 


