Supporting Mathematical Thinking through Formative Assessment
Flexible Strategies for Addition and Subtraction
Additional Resources: Student Samples
Key Ideas:
As students investigate flexible strategies for addition and subtraction, they
develop an deeper understanding of numbers and operations. They apply this
understanding as they decompose numbers in a variety of ways, make adjustments
to one number and compensate by adjusting another, and use multiples of 10 as
“landmark” numbers to assist in calculations. Flexible strategies like these form the
basis of effective mental math and estimation skills.
Examining Student Work
Samples of work can provide teachers with valuable information about their
students’ mathematical thinking. By examining their students’ work, teachers gain
insights that will inform their next steps for instruction.

The following samples come from three exit pass activities used with Grade 2 and
3 students. The students whose work is included here often work collaboratively
in class, using non-permanent surfaces like white boards and discussing strategies
orally. An exit pass can provide teachers with one piece of concrete evidence about
each individual student. It is also one time during a lesson when students are
required to communicate their thinking on paper.
These samples can be used as a catalyst for conversations among colleagues or for
individual reflection.
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If you are new to flexible strategies, start by identifying examples of evidence that
show students are:


decomposing numbers in a variety of ways;



making adjustments to one number and then using compensation to adjust
another;



or using a multiple of 10 as a “landmark” number

to assist in calculations.

Some other questions to consider as you examine the samples:


What techniques are students using to represent their strategies?



Are you able to clearly understand each student’s thinking? Why or why
not? What might you do to improve students’ ability to communicate
mathematically?




What questions do you have that are not answered by the work you see?
What might your next steps be for each student?

Note: There is a commentary following each sample. If this document is printed
double-sided, each page of student work will have the accompanying commentary
on the back. Consider examining and discussing the work first, then reading the
commentary for additional ideas.
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Student A – Grade 2 Addition
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Commentary:
Student A decomposed each number into
tens and ones, combined the tens and
ones separately, and then added the
results to come to a solution. It could be
that she wrote “30” above the 3 etc. as a
way to clarify her thinking as she
continues to develop confidence with this
strategy.
She has clearly communicated her
strategy.
You might ask her how she knows
8+5=13. Is it a known fact? Does she
break it down into (8+2)+3 so she can use
a “making 10” strategy? Is she counting
on her fingers? Knowing this will help you
decide what to do next to move her
learning forward.
This student has been asked to reflect on
her work. Her reflection, “Because I think
my work is great,” is very typical for a Grade 2 student. Like any skill, students get better at
effective self-reflection over time, as it is modeled and practiced.
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Student B – Grade 2 Addition

Student C – Grade 2 Addition
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Commentary:
Student B has decomposed the numbers for
both equations into tens and ones, then
recombined the parts to reach the solutions.
His first solution is correct, but his answer for
the second equation is not. He correctly
calculated 40+20=60 in the first step, but
then used 40 rather than 60 in the last step
(40+10+3). It may have been a careless error,
but it results in a solution (53) that is not
mathematically reasonable. It would be
worthwhile to have a conversation about that.
However, Student B did provide evidence of how he calculated 8+5, by using a “counting on”
strategy. Your “next step” for this student might be to provide practice using a more efficient
strategy, such as “making 10” (8+2+3), for basic addition facts like 8+5. If he is able to use that
strategy with basic fact combinations, it is more likely that he would consider (48+2)+23 as a
possible strategy for solving the second equation.
The work is not well organized, which makes it more challenging to interpret. Student B will
benefit from continued support and feedback on his math communication skills.

Student C has applied a different strategy for
each equation. For the first equation, she
used the same decomposition strategy used
by Students A and B. She has not recorded
the intermediate steps (30+10=40 and
6+2=8) but the strategy is nonetheless very
clear. When a student has demonstrated the
ability to do calculations like those easily,
there is very little to be gained by requiring
the extra recording.
For the second equation, Student C applied a compensation strategy, using 50 as a landmark
multiple of 10. This changed the equation to one that she was able to easily calculate mentally.
Again, the strategy is very clearly communicated.
It would be interesting to ask her why she chose compensation as a strategy for the second
equation, rather than decomposing the numbers as she did with the first equation. She seems
to be developing a rich understanding that allows her to flexibly choose strategies most
appropriate to the given calculations.
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Student D – Grade 3 Subtraction

Student E – Grade 3 Subtraction
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Commentary:
Student D solved the problem
using two different subtraction
strategies (which she identifies
as “counting back” and “counting
up”). When counting back, rather
than subtracting 18 from 51,
which might be a more obvious
strategy, Student D took a number of jumps back from 51 until she reached her goal of 18. She
reversed that process for the second strategy, beginning at 18 and ending at 51. In both cases,
she added the jumps to arrive at an answer of 33. She made use of the landmark numbers of
50 and 20 as she did the calculations. You might ask her try counting back using the 18, and
then compare the results. She may not have considered that this would be another way to
arrive at the solution.
Student D used an open numberline to represent her strategies and keep track of her
calculations. This is clearly something she understands and feels comfortable with. It makes it
easy to understand her strategy. However, she may consider using a different strategy when
working with larger numbers.

Student E used two very
different strategies,
represented in very different
ways. His first strategy is
almost identical to the “adding
up” strategy used by Student D,
and is likewise clearly
represented using an open numberline. The only difference is that he added on using three
jumps of 10, rather than a single jump of 30.
It would be interesting to ask students to compare Student D’s and Student C’s “adding up”
strategies. How are they alike? How are they different? Which is more efficient? A student
who is able to add on by 10s is likely ready to consider adding on using multiples of 10.
For his second strategy, Student E decomposed the 18 into 10+8 before beginning to subtract.
He then further decomposed the 8 into 1+7. This gave him a series of 3 easier computations,
using 40 as a landmark multiple of 10. He clearly represented his strategy using equations.
You might ask Student E how he knew that 40-7=33. When students know combinations that
equal 10, such as 7 and 3 or 6 and 4, they can use that information in their calculations.
Student E may have done just that.
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Student F – Grade 3 Subtraction

© AAC …everyday assessment to support student learning
Visit aac.ab.ca
April 2016
Supporting Mathematical Thinking through Formative Assessment: Flexible Strategies for Addition and Subtraction
p. 9

Commentary:
Student F added on multiples of 10 to the 12 until
he was close to 80. He then added the 8 needed to
reach the goal. He may have used his knowledge of
combinations that equal 10 (e.g. 2 and 8 or 3 and
7) for this last step. He may have counted back
using his fingers. You would need to ask him to
find out.
As well, it would be worthwhile to ask him
whether or not he could reach the goal using fewer
steps, which would make his strategy more
efficient.
Student F has communicated his strategy very
clearly using a series of equations.
The context of this problem (we have $12, we
need $80) encourages students to use an “adding
up” strategy (12+?=80). Often students find this
strategy easier than traditional subtraction. However, you might ask students to consider why
subtracting 12 from 80 would also lead to a correct solution.
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Student G – Grade 3 Subtraction
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Commentary:
Student G chose to solve this problem using two
different strategies, even though this was not required.
He first added up from the 12, using 20 as a landmark
number along the way. He then was able to add the 60
in one large jump to reach his goal of 80.
The context of this problem (we have $12, we need
$80) encourages students to use an “adding up”
strategy (12+?=80). Often students find this strategy
easier than traditional subtraction. However, you might
ask students to consider why subtracting 12 from 80
would also lead to a correct solution.
We can see, in the bottom half of the page, that Student
G is trying to make sense of a compensation strategy
for subtraction. He realizes that his first attempt, using
what he knows about compensation as an addition strategy, is not working so he has crossed
it out. His second attempt, on the right side, does work. It is quite possible that he is
experimenting at this stage, working as a true mathematician. From his first strategy, he
knows that the answer is 68. Perhaps he is doing some interesting compensation in order to
reach the correct solution. You might ask him to explain why the strategy works here, and if
he thinks it would work in every situation. Next step: test it to find out!
Notice that this student has not explicitly answered the question posed in the problem: How
much more money do they need to reach their goal? There are some good reasons to require
this when students are solving problems within a given context (“word problems”).
Sometimes, a student will make errors in the calculations that result in an unreasonable
answer. When students go back to the problem, and explicitly answer the question, either
with a sentence (e.g. “We still need $68 to win pizza party.”) or at least appropriate units (e.g.
“68 more dollars”), it is more likely they will notice when their solution does not make sense.
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