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Invite students to think critically about math problems using prompts based on seven types of critical challenges.

There are many ways to prompt students to think critically about the same problem. We illustrate seven different 
approaches using a simple problem: 

Our class is collecting money for wildlife rescue. So far, we have collected $264. 
How much more do we need to meet our goal of $600?

The seven prompts may be used individually as stand-alone challenges or combined to build an organized 
sequence. While the initially-posed problem has one correct solution, the prompts reframe the challenge to 
allow for varied student responses. Encourage students to develop and justify their responses using the criteria 
developed together.

Prompts and suggested criteria Possible student responses
(written or oral)

Teacher notes

Solve the problem and tell why your 
solution makes sense.  
(Decode the puzzle)

Criteria (developed with students) for a 
solution that makes sense:
• answers the question
• fits with information in the problem 
• fits with what I already know about 
mathematics and the world

                    I think we need $336 more.

This makes sense to me because it 
answers the question and I used 
information from the problem to find 
the difference between what we want 
to have and what we have now. The 
numbers work because if you add $264 
and $336 you get $600.

In mathematics, students should always 
be asking themselves, “Does this make 
sense?” This prompt helps them justify 
their solutions by focusing on key 
aspects of what it means to “make 
sense.” 

As demonstrated here, critical thinking 
strongly supports mathematical 
reasoning as well as self-regulation and 
self-assessment. Students might benefit 
from a visual reminder or checklist (on 
desktops or the classroom wall) of the 
criteria for “making sense.” 

Create a clear explanation of the 
strategy you used to solve the problem. 
(Design to specifications)

Criteria (developed with students) for a 
clear explanation:
• includes all important steps or details
• is easy for others to understand

I used mental math. I thought:
600 – 200 = 400
400 – 60 = 340
340 – 4 = 336. 
So, we need $336 more.

I think this is a clear explanation because 
I have shown all the steps in a way that 
other people can understand.

This prompt focuses on problem solving 
and communicating. Rather than 
simply saying to students, “explain your 
thinking,” develop criteria to help them 
understand what a clear explanation 
entails.

How effective is the suggested solution 
strategy? (Critique the piece)

Criteria (developed with students) for an 
effective solution strategy:
• produces a reasonable answer
• makes good use of time and effort
• suits the numbers and situation
• supports understanding of the 
problem

I used base 10 blocks to carry out the 
subtraction.  

This strategy helps me understand the 
problem and it leads to a reasonable 
answer, but it takes quite a bit of time 
and can only be done at school where 
you have base 10 blocks to use. Overall, I 
think the strategy is somewhat effective. 

The strategy to be critiqued can be 
provided by students or their teacher. 
Before using this prompt, familiarize 
students with the solution strategy 
suggested. Focus discussion on the idea 
that most strategies have advantages 
and disadvantages. Critical thinking 
means weighing the pros and cons of 
each strategy that students are asked to 
consider.



Prompts and suggested criteria Possible student responses
(written or oral)

Teacher notes

Which of the suggested solution 
strategies is more effective? 
(Judge better or best)

Criteria (developed with students) for an 
effective solution strategy:
• produces a reasonable answer
• makes good use of time and effort
• suits the numbers and situation
• supports understanding of the 
problem

I compared use of a standard algorithm 
with counting up along a blank number 
line.

Both strategies give a reasonable 
answer and don’t take too long but 
the algorithm was harder to use with 
these numbers because there was so 
much trading to do. Also, the number 
line helped me understand the problem 
better, so I think it is the more effective 
strategy in this case.

The strategies to be judged can be 
provided by students or their teacher. 
For this prompt, students should be 
familiar with the strategy options 
provided. Focus discussion on the 
effectiveness of each strategy based on 
the criteria, including the importance 
of being suitable for the particular 
numbers and/or situation. Encourage 
students to generalize from this and 
other examples.

Change the proposed problem 
representation to make it easier to 
understand for a younger student. 
(Rework to specifications)

Criteria (developed with students) for an 
effective representation:
• reveals key mathematical relationships
• supports understanding of the 
problem

I think these ways of showing showing 
the problem 
600 – 264 =  
are easy to understand:

Students gain mathematical power 
when they are able to represent the 
same mathematical situation in a variety 
of ways. Shifting among representations 
helps build understanding of 
mathematical concepts and is the basis 
of many problem-solving strategies (e.g., 
build a model, draw a diagram, make a 
table, make a graph, write an equation). 
Representation is also a key aspect of 
communication in mathematics.

Reflect on your participation as you 
work collaboratively to solve this 
problem. (Perform in real time)

Criteria (developed with students) for a 
collaborative group member: 
• listens to the ideas of others
• uses respectful questions to clarify 
confusing points
• offers new ideas
• checks that everyone understands

I worked fairly well as a collaborative 
member. I remembered to listen while 
other people were talking and I was 
respectful when I asked Sam to explain 
his mental math again. I offered the idea 
of using a number line but I didn’t check 
to see if everyone else understood. 

Remind students to consider the criteria 
for being a collaborative group member 
while they work together. When 
students have completed the challenge, 
you may wish to ask each student 
to complete an individual reflection 
(self-assessment). Time spent on the 
establishing criteria pays off over time 
as students develop competence as 
collaborative problem solvers.

Create an interesting new math problem 
based on the situation presented in the 
initial problem. (Pose a puzzle)

Criteria (developed with students) for an 
interesting new math problem: 
• fits plausibly with the same situation
• requires a different mathematical 
approach

If it took 3 weeks to collect $264, how 
long will it take us to raise the rest of 
the money? 

It is now June 1. Are we likely to meet 
our goal of raising $600 by the end of 
June? 

This prompt invites students to see 
themselves as problem posers as well 
as problem solvers. It also encourages 
them to make connections between 
mathematics and the wider world. 
Recognizing the various mathematical 
implications of any situation fosters 
numeracy, the ability to use numbers 
and mathematics confidently in 
everyday life.
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