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Sometimes, when helping a student

uinstead of instantly answering (which 
is, of course, quicker), it might be 
better to ask a question.



You get a call for help 

ufocused on area formulas in Grade 6.



You might ask:
What do you notice?



What do you 
notice?







Or you get a call about calculating 
means of sets of numbers



You might 
ask:
What do you 
notice?



Or you get a call about creating scale 
drawings



What do you notice?



Or you get a call about solving equations



What do you see here?



What do you 
see here?



The previous 
images (or 

variations of 
them)



But you (and 
then your 
students) can 
create your 
own visuals to 
make sense of 
ideas.

uHow can you 
condense ideas into a 
few words with 
supporting visuals to 
make them more 
meaningful to 
students?



Grade 6 
concept

u How can you show the notion 
of prime number visually?



Compare these two situations 

uYou have 12 tiles and want to make all the 
different sized rectangles you can.

uYou have 13 tiles and want to make all the 
different sized rectangles you can.



Compare these two situations (involving 
12 and 13)

u Making rectangles with area 12

u Making rectangles with area 13



And a very different visual about primes



What do you notice here?
1 2 3 4 5 6

7 8 9 10 11 12

13 14 15 16 17 18

19 20 21 22 23 24

25 26 27 28 29 30

31 32 33 34 35 36

37 38 39 40 41 42

43 44 45 46 47 48

49 50 51 52 53 54

55 56 57 58 59 60



Grade 6 
Pattern Rules

uHow do you figure 
out the 100th term 
of 4, 7,10, 13,…. ?



You might start with this picture and ask 
where 4, 7, 10, and 13 are in the picture.



Then you might ask what is the most critical 
feature of the drawing and why it made 
sense to draw it this way.



Then you might ask why the 3rd term is 3 rows 
of 3 + 1. Then ask about the 50th term.



Grade 6 
concept

uHow can you show 
unit rates visually?



Grade 6 
concept

uSome tools include 
double number lines 
and graphs, but also 
box (tape) diagrams.



Grade 6 
concept

u Suppose the problem were:

u A car goes 66 km in 45 
minutes. What is its speed in 
km/h?



Double number line

Kilometres

Minutes

0                     15                     30                  45                   60

66



Graph





Step it up to 
Grade 8

uThe problem is:
uSuppose you can 

tile 2/5 of a room 
in 3/4 of an hour.

uHow much can you 
do in an hour? 



This is a unit rate problem.



I might draw

2/5 
of a 
floor



I might draw

2/5 ÷ 3 = 
2/15 of a 
floor



I might draw
(2/5 ÷ 3) 
x 4 = 
8/15 of a 
floor in a 
whole 
hour.

2/15 of 
a floor



Grade 7 
concept

uHow can you show 
solutions to percent 
questions visually?



What if this is the problem?

u What is the original price if the 40% off price is 
$48?



What is the original price if the 40% off 
price is $48?

8 8 8 8 8 8



What is the original price if the 40% off 
price is $48?

8 8 8 8 8 8            8          8           8          8



What is the original price if the 40% off 
price is $48?

Percent

0 10 20 30 40 50 60 70 80 90 100

Dollars

0 48                         ?



What is the original price if the 40% off 
price is $48?

Percent

0 10 20 30 40 50 60 70 80 90 100

Dollars

0   8 16   24   32    40   48    



Grade 7 
concept

uHow can you 
show addition 
and subtraction 
of fractions 
visually?



To add 2/3 + 1/5, I look for a whole that 
is easy to show thirds and fifths of.



To add 2/3 + 1/5

X    o X X X X

X     o X X X x

o



To add 2/3 + 1/5

X    o X X X X

X     o X X X x

o



To add 2/3 + 1/5

X    X X X X

X     X X X x

o 0     0



To subtract 2/3 - 1/5

X    X X X X

X     X X X x



To subtract 2/3 - 1/5

X    X X X X

X     X X X

x



To subtract 2/3 - 1/5

X X X X

X X X



To subtract 
2/3 - 1/5



Grade 7 
concept

uHow can you show 
division of a whole 
number by a 
decimal visually?



What does 1÷ 0.22 look like?



What does 1÷ 0.22 look like?

So 1 ÷ 0.22 = 3 green 
sections + 1 yellow 
section + another 12/22 
of a 22 (close to 4.5)



Grade 8 
concept

uHow can you 
show division of a 
negative by a 
negative 
meaningfully?



-12 ÷ (-4)

-12 -8 -4 0 4 8



Grade 8 
concept

uHow can you 
show division of 
fractions visually?



How many fit 2/3s fit in ¼ (1/4 ÷ 2/3)?



Use the unit rate model seen earlier: If I can 
do 1/4 of a job in 2/3 of an hour, how much 
can I do in an hour?

½ x 1/4

½ x 1/4



½ x 1/4

½ x 1/4

½ x 1/4
3/2 x ¼
(or ¼ x 3/2)



Grade 8 
concept uPythagorus



Showing it concretely



Showing it concretely



Grade 9 
concept

uHow can you show 
the solution of 
linear equations 
visually?



Grade 9 
concept

uYou might graph, 
but you might use 
algebra tiles.



3x+ 5 = -x - 4



3x+ 5 = -x - 4



3x+ 5 = -x - 4



Grade 9 
concept

uHow can you show 
the concept that 
slope is about 
steepness, but only 
sort of?



Let’s look at various graphs of y = 5x + 2



Let’s look at various graphs of y = 5x + 2



Let’s look at various graphs of y = 5x + 2



Grade 10 
concept

uHow can you show 
why three points 
determine a 
parabola?



A parabola through (-1,-4), (1,6) and 
(2,17)



Several parabolas through (-1,-4) and 
(1,6)



No parabolas through (-1,-4), (1,6) (2,17)and 
any point not already on y = 2x2+ 5x – 1, 
e.g(0,2)



Grade 10 
concept

uHow can you show 
the notion of 
completing the 
square visually?



4x2 + 8x + 3



4x2 + 8x + 3 = (2x + 2)2 - 1



Grade 10 
concept uOr factoring



Factor 6x2 + 8x + 2



Factor 3x2 + 8x + 2 = (2x + 2)(3x +1)



It can help if…

uYou ask more open-ended and fewer tight 
questions to the students who seek your 
help.

uLet’s look at some visuals I showed you 
already.



u Making rectangles with area 12

u Making rectangles with area 13



You can build a lot of rectangles with square 
tiles. You use between 20 and 40 tiles.

uWhat are some likely numbers?

uWhat are some unlikely numbers?



What do you notice here?
1 2 3 4 5 6

7 8 9 10 11 12

13 14 15 16 17 18

19 20 21 22 23 24

25 26 27 28 29 30

31 32 33 34 35 36

37 38 39 40 41 42

43 44 45 46 47 48

49 50 51 52 53 54

55 56 57 58 59 60



You might ask

uA two-digit number is a prime.
uHow likely is it that the tens digit is 2?

uHow likely is it that the ones digit is 5? 3?



What is the original price if the 40% off 
price is $48?

8 8 8 8 8 8



Another question

u Choose a number between 80 and 100.

u It has to be between 20% and 40% of a number.

u Figure out the number.

u Use the grid to help.



How many fit 2/3s fit in ¼ (1/4 ÷ 2/3)?



You could ask

u
!

÷
"

is between 1 and 2.

uWhat could go in the 
blanks? 



Some visuals

u Focused on slope as steepness (sort of)



Choose two points and decide what the 
equation of the line could be



What else can you factor that needs 16 
tiles?



This was a 
taste.

uSo much more, of 
course, is involved 
in really helping 
students to 
understand.



Any questions?


