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One view

§A prominent view of 
consolidating a lesson is that 
teachers take the time to have 
students share the strategies 
they used to solve an assigned 
problem.



One view

§There have been many great 
suggestions made for how 
teachers might do this 
effectively. One well-known 
resource is 5 Practices.



One view

§The 5th practice, Connecting, is 
really my focus today.

§It is my belief that connecting 
requires a teachers to have 
figured out what “ideas” really 
matter and that often that is not 
what happens.



So I believe

§that it is essential for a teacher 
to first figure out what the 
important mathematical ideas 
are that they want students to 
become aware of.



And then

§It is essential for the teacher to 
ask deliberately planned and 
constructed questions to bring 
out the big ideas explicitly-
ensuring they are front and 
center and not buried.



Therefore, I feel

§that in our roles as educational 
leaders/coaches/etc., it is a big 
part of our responsibility to 
convince teachers of the value 
of this approach and help them 
learn to figure out what the big 
ideas are.



Let’s start with a 
Grade 4 
example

§In most jurisdictions, there are 
Grade 4 standards involving 
students representing larger 
whole numbers, e.g. four-digit 
numbers.



But what’s the 
point?

§So we can set out a task where 
students do that and we share 
what they did, but that still 
doesn’t get at the point.



I believe…

§one of the essential 
mathematical understandings 
is that any number can be 
represented different ways, but 
the reason we care is that 
different representations show 
me different things about the 
number.



That means….

§that the consolidation of the 
lesson must ensure this point 
comes out.



Suppose my 
task had been:

§The population of three places in 
Texas are:

§Haskell 3322

§ Perryton 8802

§ Fairview 7248

Choose one of these populations and 
represent it a number of different ways.

Each time, tell what your representation 
tells you about that number.



For example

§3322 = 3000 + 300 + 20 + 2

§3322 = 2 x 1661

§3322 = 3 x 1107 + 1

§3322 = 3500 – 178

§3322 = 1500 + 1500 + 322

§3322 = 2200 + 1122
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So what kinds of 
questions 

would I ask?

Which of your representations made 
it easy to see 

-what thousand number it’s closest 
to?

-whether the number is even or odd?

-whether the number is a multiple of 
3 or not?

•



So what kinds of 
questions 

would I ask?

-a number that it’s less than

-a number that it’s more than

-a number that it is a fraction 
of 

•



So what kinds of 
questions 

would I ask?

• What other things do your 
representations show about your 
number?

[e.g. 3322 = 1500 + 1500 + 322 shows 
it’s about 2 1/5 sets of 1500]

•



So what kinds of 
questions 

would I ask?

• What is impossible to see with 
your choice of representations?

E.g. Maybe I didn’t make it easy 
to see whether it is a bunch of 8s 
or not.



So what kinds of 
questions 

would I ask?

• What kinds of representations 
help you see that your number is 
more than another?



So what kinds of 
questions 

would I ask?

• What kinds of representations 
help you see that your number is 
less than another?



So what kinds of 
questions 

would I ask?

• What kinds of representations 
help you see that your number is 
a multiple (or not) of another?



So what kinds of 
questions 

would I ask?

• What kinds of representations 
help you see that your number is 
a fraction of another?



So what kinds of 
questions 

would I ask?

• Is there ever a representation 
that shows you EVERYTHING 
about a number?



Let’s consider a 
different topic 

and grade

• Let’s consider a measurement 
idea.



Circle Area

• We want students to learn and 
apply the formula for area of a 
circle, but critical 
understandings include:



What do you 
think?

• What understandings do you 
think are critical (before I show 
you my choices)?



Circle Area

• Why are measurement 
formulas useful?

• How are formulas related to 
circles different from other 
measurement formulas?

•the notion that formulas can be 
used “forward” or “backward”



Circle Area

• the notion that the area formula 
is non-linear, i.e. if you double 
the radius, you do not double 
the area and that this is different 
from the circumference formula.

• the notion that using a formula 
is really about solving an 
equation.



Circle Area

• maybe the notion that 
circumference values (in cm) 
might be more or less than area 
values (in square centimeters)



In one activity

• you might bring up one or 
more, but maybe not all, of these 
ideas, which means you need 
other activities, too, to bring out 
those other ideas.



So I might set a 
task





But what sorts 
of questions do 

I ask…

• beyond finding out how 
students solved the problems?



Maybe

• Suppose you didn’t know the 
formula for the area of a circle.

Could you still have solved 
those problems? How?

• How is the formula useful?



Maybe

• When you figure out the area of 
a rectangle, you need two 
measurements to help you- the 
length and width.

• When you figure out the area of 
a circle, how many other 
measurements do you need to 
know? Which ones?



Maybe

• Suppose you know the area of a 
circle instead of the radius.

•What other measurements of the 
circle could you figure out? How?

• Could two circles with the same 
are have different circumferences?



Maybe

• How is what you do to figure 
out the area of a circle when you 
know the diameter like what you 
do when you solve an equation 
in algebra?



Maybe

• You created a circle with the 
number of units in it greater than 
the number of square units in the 
area. 

Could the number of units in the 
circumference ever be less? Ever 
be equal?



Early Addition • Let’s consider addition  in 
Grade 1.



There are SO 
MANY essential 

ideas, e.g.

• what addition means (or when 
you’d apply it)

• how it relates to other 
operations

• how a variety of strategies can 
always be applied

• the value of estimation…..



Related 
Additions

• An important ideas that we 
might want to bring out is that 
any addition can be rearranged 
into another, equivalent form.

• For example, 8 + 4 can be 
rearranged into 10 + 2.



Related 
Additions

• We want students to 
understand that the purpose of 
the rearrangement is to make 
the calculation simpler to 
perform more quickly or 
mentally.



Related 
Additions

• We want students to 
understand why the rearranging 
makes sense based on what 
addition is really all about.



So I might set a 
task like…. Right now you see a pile of 8 and 

a pile of 5 counters.



So I might set a 
task like…. How can you rearrange the counters to 

show different additions that you know 
have the same total even without 
doing the adding?



But what do I 
ask?

It’s not just for their list.



I might ask

.

• When you changed 8 + 5 to  9 + 
4, why did one number go up by 
the same that the other went 
down?

• Why might you want to change 
8 + 5 to a different addition?

• Which addition are you most 
likely to change 8 + 5 to if you 
do change it?



I might ask

.

• Suppose you had started 
adding two different numbers.

• Are you sure you could turn 
that into other additions with the 
same total or does that only 
happen sometimes? 



Consider ratio 
notions in 

middle school

• What would you consider the 
essential understandings you 
would want to bring out?



Some important 
ideas I want to 

bring out beyond 
the skills..

• I can relate any ratio 
description to fraction ideas.



Some important 
ideas I want to 

bring out beyond 
the skills..

• For example, 2 green: 3 red  
means there are 2/3 as many 
greens as reds or 3/2 as many 
reds as greens.

• Also, 2/5 of the items are green 
and 3/5 of the items are red.



Some important 
ideas I want to 

bring out beyond 
the skills..

• Any ratio situation can be 
described in a lot of ways, e.g.

Here I see: 

2:3, 3:2, 3:5, 2:5, 5:2, 5:3



Some important 
ideas I want to 

bring out beyond 
the skills..

• Any rate or ratio can be 
described in many different 
ways (equivalents) e.g.  3:5 as 
30:50 and why and why the 
equivalents are based on 
multiplication and not addition.



Some important 
ideas I want to 

bring out beyond 
the skills..

• An equivalent form of a ratio is 
probably more useful for solving 
a problem.

e.g. 



Some important 
ideas I want to 

bring out beyond 
the skills..

• If the problem is: There are 2 
adults for every 3 children at an 
event and you wonder how 
many children if there are 55 
people.

Here it is useful to think of 3:5 as 
[]:55.



My task might 
be

A painting in this Mondrian style is 
created where the area of red: area 
of yellow: area of white is 3:4:5.

Create two different such 
“paintings”.



But how do I bring 
out those 

important ideas?

Recall:
red:yellow:white is 3:4:5

• Could you use fractions to 
compare the areas? How?

• Why might someone say that 
one of the ratios they worked 
with to solve the problem was  
4:12?



But how do I bring 
out those 

important ideas?

Recall:
red:yellow:white is 3:4:5

• Why might someone say that 
the ratio 3:4:5 is the same as 
6:8:10 but not the same as 5:6:7?



But how do I bring 
out those 

important ideas?

Recall:
red:yellow:white is 3:4:5

• Eric used a 12” x 8” rectangle. 
Why did he look for an 
equivalent to 3:12 that had a 
second term of 96?



Classification of 
shapes

• Let’s look at just one more 
topic- the classification of 
shapes.



I want students 
to understand

•that some information about 
particular shape is “guaranteed” 
(properties), but some is 
“coincidental” (other 
attributes).



I want students 
to understand

•that many of the properties of 
shapes that are used to classify 
them are based on 
measurement information.



My task might 
be

I know that a shape is called a 
rectangle.

Which of these pieces of 
information about rectangles is 
always true? Sometimes true? 
Never true?



My task might 
be

• It has 4 sides.

• It has some equal sides.

• It has all equal sides.

• It has some equal corner 
angles.

• It has exactly three right 
angles.



My task might 
be

• Tell two other things that are:

-always true

-sometimes true

-never true



But then what 
do I ask?

Maybe:

• Why are some things about 
rectangles only true sometimes, 
but other things all the time?

• Why is it important to know 
how to measure to decide if 
something is or is not a 
rectangle?



These are just 
samples …

• I have tried to use a variety of 
examples to clarify my thinking, 
but want you to realize that this 
sort of thinking could be used in 
any mathematical situation.



One of the 
things that has 

helped me

• is the creation of a list of 
essential understandings.

• I have decided that any lesson 
teaching an idea about math 
NEEDS to address at least one of 
these.



You have seen a 
few examples. • Here are few others.



You have seen a 
few examples.

Classifying whole numbers 
provides information about 
those numbers.

When a fraction is used to 
describe a part of a whole, the 
whole must be known to make 
sense of the fraction.



You have seen a 
few examples.

Performing operations with numbers 
is often made easier by 
decomposing and recomposing 
numbers and/or by thinking of 
numbers in other units.

There is no way to be certain how a 
pattern continues without a pattern 
rule.



You have seen a 
few examples.

Solving an equation uses relationships between 
numbers and relationships between operations 
to determine an equivalent, simpler form of the 
equation.

The choice of a measurement unit is affected by 
many factors, including the precision desired, 
the user’s comfort in making sense of the 
resulting number of units, and, if comparing a 
measurement with a known measurement, the 
unit used for the known measurement.



You have seen a 
few examples.

Different tests can often be used to 
determine if an item is a certain kind 
of shape or object; many of these 
tests require measuring.



Back to our job 
as leaders

If you see some of the value in 
this approach, I’d be more than 
happy to talk to you farther 
about this.



Back to our job 
as leaders •

As I mentioned earlier, 
it’s work where 
teachers definitely 
need our support.



These slides are 
available at 

www.onetwoinfinity.ca
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