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Comparing Solutions to Advance Children’s Thinking 
  

Group   Carla Ravazzano, Lyndsie Butt, Tessa Hamilton 

Phase 1 will be led by:  Carla Ravazzano 

Phase 2 will be led by:  Lyndsie Butt  

Phase 3 will be led by:  Tessa Hamilton  

Intended audience 
(i.e., who will be your 
students in the activity 
you Enact): 

 For our activity, we will be enacting it with a grade 3 or 4 classroom   

Time Needed for the 
Activity: 

 1 hour  

   
Task  

 
Tom wants to measure the lengths of two lines, but his ruler fell on the floor and broke. 
 (a) Can he use this ruler to measure the short line below?  
 

 
 
 
Please circle either answer A or answer B, and then explain.  
 
A. No, he cannot use the ruler to measure the short line. 
B. Yes, he can use the ruler to measure the short line. 
 
Explain why: 
 
 
 
Explain how:  
 
 



 
(b) Can he use the ruler to measure the long line below?  
 
 
 
Please choose either answer A or answer B, and then explain.  
 
A. No, he cannot use the ruler to measure the long line.  
B. Yes, he can use the ruler to measure the long line.  
 
Explain why: 
 
 
 
Explain how: 
 
 
 
 

 
 
Instructional Goals  
  
a.       Mathematical Content Goals 
Through this activity, students will … 

● Understand that when taking measurements, they must begin at 0, which is called the zero point. 
● Understand that the starting point is flexible, and that any number may stand in for the zero point. 

This essentially leads to the understanding that measurement is a distance travelled.  
● Understand that units can be iterated, meaning that they can be re-used to measure. 

  
b.      Mathematical Practice Goals 
Through this activity, students will … 

● Develop the ability to justify their thinking through small and whole class discussions  
● Restate their peers’ ideas in their own words  
● Compare their solutions to that of their peers  

  
  
 
 
 



Expectations for Students’ Participation in Mathematical Activity 
 In this activity, we expect students to… 

● Explain and justify their thinking. Thus, the students will have to explain how and why they came 
to their conclusion.  

● Listen to their peer’s solution. This is vitally important, as this will enable the students to learn 
and analyse different strategies in regards to using a broken ruler to measure a straight line.  

● Make sense of their peers’ solutions, in order to learn new ideas and facilitate the comparison of 
solutions.  

● Students will raise their hand when they would like to share ideas with the class. 
● Students will wait their turn in order to share an idea with the class.    

  
Materials:  

● Broken ruler templates (one per student) 
● A large broken ruler  
● Pencils (one per student) 
● Smart board to project the task   
● black/whiteboard to record student thinking  

          
Anticipated students’ strategies:  Solve the task in as many ways as you can.  List them below. It may 
be helpful to name them so you can refer to them while planning for the whole-class discussion. 
Part A:  

● Solution 1: No, because half the ruler is missing    
● Solution 2: No, because the zero is missing 
● Solution 3: Yes, because the line still fits inside the ruler (or the ruler is longer than the line)  
● Solution 4:  Yes, because you can just pretend the rest of the ruler was still there  
● Solution 5: Yes, because you can just start measuring at 3 and it will be the same thing as starting 

at 0 
● Solution 6: Yes, because you can just change 3,4, 5 into 0, 1, 2 and it is the same thing 
● Solution 7: Yes, because you can change 3.4.5 into 1,2,3 and measure it like normal  

 
Part B:  

● Solution 1: No, because there aren’t enough numbers on the ruler  
● Solution 2: No, because the ruler is broken, it can’t measure anything  
● Solution 3:  No, because there zero is missing 
● Solution 4: No, because the line is bigger than the ruler  
● Solution 5: Yes, because you can just move the ruler over  
● Solution 6: Yes, because you can measure half of the line and then just add it 2 times  
● Solution 7: Yes, just remember your place and move the ruler over     

·           
Possible Selection and Sequencing: 
Write two different ways you might select and sequence the solutions. For the first way, write the 
sequencing that you hope to receive. For the second way, write a sequencing for a situation where the 
solutions that students come up with are different than you anticipated. This part is meant to help you plan 



and be prepared for the unexpected. On MyCourses, we have samples of student solutions from different 
classrooms to help you consider what students might come up with. 
  

Selection & Sequencing #1 Selection & Sequencing #2 

Part A: 
1.Solution 1: No because half of the ruler is 
missing  
● This solution targets the idea of 

starting at the zero point by asking: 
“which half of the ruler do you 
mean?” or “why is it important to 
have the first half of the ruler?” 

2.Solution 3: Yes because the line fits inside 
the ruler 

● This would allow for a discussion in 
regards to the flexibility of the zero 
point to ensue, by asking “how would 
you start measuring the line?” 

3.Solution 6:Yes, you change the 3,4,5 into 
0,1,2 and it is the same thing 

● This solution targets both the 
importance of the zero point and its 
flexibility  

 
Part B: 
1.Solution 1: No, because there aren’t enough 
numbers on the ruler 

● This would open up the conversation 
to the idea of iteration, by asking 
“what would we have to do, to 
measure the rest of the line?”  

2.Solution 7: Yes, just remember your place 
and move the ruler over 

● This is an excellent follow up 
example as it answers the above 
question, directly targeting the idea of 
iteration. We would press on this 
student’s thinking by asking “why can 
you move the ruler over?”  

     

Part A: 
1.Solution 2: No, because the zero is missing  
● This would allow for a discussion in 

regards to the importance of a zero 
point to ensue, by asking “why is 
having a zero important?” 

2. Solution 5: Yes, because you can just start 
measuring at 3 and it will be the same thing as 
starting at 0.  

● This solution targets the idea that the 
zero point is flexible, and that any 
number can stand in for 0.  

3.Solution 6: Yes, you change the 3,4,5 into 
0,1,2 and it is the same thing 

● This solution targets both the 
importance of the zero point and its 
flexibility  

 
 
 
Part B:  
1.Solution 5: Yes, because you can just move 
the ruler over 

● This solution targets the idea of 
iteration. We would press on this 
student’s thinking by asking “what do 
you mean by moving the ruler over?” 
or “why are we able to move the ruler 
over, why is that true?” 

 
 

  
  
 



Ways we will adjust the activity if it is too challenging: 
   If the activity is too challenging, we will ask the following questions: 

● When you start measuring something, where do you usually begin? 
● Now that the ruler is broken, where would you start measuring?    

  
 Ways we will adjust the activity if it is too easy: 
   If the activity is too easy, we will ask the following questions: 

● Would we still be able to measure each line if the ruler broke off at a higher number, maybe 10 or 
15? 

● Would we be able to use the same broken ruler to measure something much bigger than the lines? 
How about the length of your desk or the height of the door? 

       
Activity Sequence 

  

Phase 1: Launching the Task  

 Instructional goals that will be targeted during this part of Phase 1:    
During this phase, the students will be targeting the following instruction goal: 

● Students will understand what it means to measure, what objects we measure, and what tools 
we use to measure things with.  

Introduce your group and establish expectations for student participation. 
 
In order to introduce my group, I will say the following: 

● Hello everyone, my name is Carla and these are my friends Tessa and Lyndsie. We go to 
McGill University and we would like for you to help us with one of projects, is that okay with 
everyone?  

I will introduce my expectations by telling the students the following:  
● Before we begin the activity, I would like to go over some really important expectations that 

my group members and I have for you. Who can explain what expectations mean? 
○ Once a student has explained what an expectation is, I will begin explaining each 

expectation.  
● There are 4 really important expectations to remember during this activity 

○ First, if you have something you would like to share with the class, you have to raise 
your hand and wait for your turn to share your idea.  This will make it much easier to 
hear what everyone has to say, because no one will be talking over each other.  

○ It is also very important that you explain and justify your thinking. This means that 
when you answer a question, we would like to know how and why you got that 
answer. 

○ We would also like for you to listen to your peers’ solutions. This is important 
because it will allow you to learn and analyse different strategies when using a broken 
ruler to measure a straight line. It will also help when we try and compare the 
different solutions that everyone came up with.  

○ Also, we would like for everyone to work in groups of two. This will allow you to 



talk with each other about how to solve the problem.  
● I have just gone over 4 really important expectations. Can someone remind me of at least one 

of those expectations  
○   We will repeat this process until all of the expectations are restated by the students. 

  

  
Launch the task  
In order to launch the task, I will say the following:  

● For this activity, we will be exploring measurement. What does measurement mean? What 
sorts of things do we measure?  

● Okay, now that we have some ideas about what measurement means and some things that we 
measure, what do we use to measure things?  

○ Once a student mentions a ruler, I will ask: “what is a ruler?” 
● Now that we understand what a ruler is, I would like to show what my ruler looks like. What 

do you notice about my ruler? 
○ Note: I will hold up a broken ruler 
○ Note: After discussing each of the above questions, I will write important ideas on the 

black/white board.  
Once the students come to the conclusion that my ruler is broken, I will continue the launch by saying: 

● I need your help solving a problem that involves a broken ruler. On the smartboard, I have 
posted the question. I’m going to read it out loud and I would like for everyone to listen.   

● What I would like for everyone to do, is to get into groups of 2. I will give each one of you a 
copy of the question, and I would like for you to answer the question and explain why you got 
your answer and how you got your answer. If you finish quickly, you can discuss your answer 
with your partner.  

● I will walk around the classroom to see what kind of answers all of you come up with. Once 
everyone has answered the question, we will regroup later on to explore each other’s ideas 
and answers that they have come up with.  

● Okay, you can start answering the problem. I will give you 5 minutes.   
  
  

 Explain to students what you want them to do next (in the Monitor phase).  
In the monitoring phase, students will get into groups of 2. Students will receive a sheet of paper with 
the problem and pencils in order to record their answers. I will explain that I expect to solve the 
problem by themselves and then discuss it with their partner. I will explain that I expect them to work 
cooperatively with one another and to listen respectfully to each other’s ideas. I will also remind them 
to show their work and explain their answers.  I will then tell them how much time they have to 
complete the math problem and that we will regroup afterwards as a whole class to discuss the 
problem together.  

 
 



Monitoring Students’ Progress During Work Time 
(All group members should participate in this) 

  Questions to ask students who might be struggling to get started: 
● What can we use to measure? 
● What is a measurement? 
● Do you think you can measure this line with your ruler? 
● Can we start measuring this line from any number or can we only start measuring from zero? 
● Can you measure starting from the 3? 

 
As I circulate the classroom, I will record student’s answers on a piece of paper. I will take note of 
many solutions and ask students if I can share their solutions with the class.  
      
Press on students’ thinking as you circulate: 

● Why did you measure this way? 
● How did you measure the line? 
● Was it possible to measure the line with the broken ruler? Yes or no? And why? 
● Were you able to start measuring from any number? 
● How long is the line that you measured? 

 
In order to get the attention of the entire class to move onto the whole class discussion, I will say the 
following: 

● Okay, so we are going to start comparing our solutions. I would like everyone to put their 
pencils down and look towards the front of the class in 5, 4, 3, 2, 1.   

  

  
 

Phase 1 Continued (Whole Group Discussion) 

Instructional goals that will be targeted during this part of Phase 1: 
During this phase of the activity, the students will be targeting the following instructional goal: 

●  Understand that when taking measurements, they must begin at 0, which is called the zero 
point. 

  

Remind students of your group’s expectations for participation.  
In order to remind the students of the expectations of the lesson, I will restate the following 
expectations: 

● Students will be reminded that they need to raise their hand or use the silent thumb when they 
want to speak.  

● Students will be asked to listen to their peers.  
● Students will be asked to explain their answers when participating.  
● Students will be asked to take turns sharing their ideas and answers.  



 Solution 1: No because half of the ruler is missing  
 
 Ask the student to explain why he/she solved the task in a particular way. As the student explains, 
record his or her thinking on the board. 
In order to elicit this particular student’s idea, I will ask the following questions: 

● Which half of the ruler do you mean? 
● Why is it important to have the first half of the ruler? 

  
 Press on the student’s thinking to ensure that others understand what the student did.  
In order to press on this student’s thinking, I will ask the following questions: 

● Why do you think that you cannot measure with the other half of the ruler?  
● Since half the ruler was missing, were you able to measure the line at all? If so, how did you 

determine its length? 
  
Orient others to this student’s thinking  
In order to orient the students towards this idea, I will ask the following questions: 

● Did anyone else get the same answer because half of the ruler was missing? 
● Can someone else explain why it is important to have the first half of the ruler when 

measuring? 

  
  

Phase 2 (Whole Group Discussion) 

Instructional goals that will be targeted during Phase 2 
During this phase, the students will be targeting the following instruction goal: 

● Understand that the starting point is flexible, and that any number may stand in for the zero 
point. This essentially leads to the understanding that measurement is a distance travelled.   

  

 Remind students of your group’s expectations for participation.  
In order to remind the students of the expectations that we have of them I will say the following: 

● “Everyone has followed our expectations really well so far! You have been participating, 
listening to one another, and understanding your peers’ solutions. I really want to make sure 
this amazing behavior continues, so I will repeat our expectations one more time. For this 
activity, we expect you to explain how you got your answer and why you think that answer is 
correct. It is also important to listen to each other to learn about new ideas. It is important to try 
and understand your peers’ solutions. Lastly, whenever you have something to say, please raise 
your hand before sharing it with the class.”   

 Solution 2: Yes, you change the 3, 4, 5 into 0, 1, 2 and it is the same thing. 
 
Ask the student to explain why he/she solved the task in a particular way. As the student explains, 
record his or her thinking on the board.  



In order to elicit this particular student’s idea, I will ask the following question: 
● “X, can you share with how you answered the question with the rest of the class please?” 

Or, 
● “Can you tell us how you answered the question please?”  

  
 Press on the student’s thinking to ensure that others understand what the student did.  
 In order to press on this student’s thinking, I will ask the following questions: 

● “Why did you decide to change the 3,4,5 into 0,1,2?” 
● “What do you mean when you say it is the same thing?” 
● “Why is it the same thing?”  

  
 Orient others to this student’s thinking . 
 In order to orient the students towards this idea, I will ask the following questions: 

● “Why did X change 3,4,5 into 0,1,2?” 
● “X stated that starting to measure at 3 is the same as starting to measure at zero. Can you 

explain why it is the same thing in your own words please?” 
● “What did X mean when he/she said it is the same thing?” 

  
Remember, it is really important that all students can make sense of the focal solution.  You might ask if 
students have questions or comments about the focal solution. Remember that it’s also important to 
press students to refer back to the context of the problem when discussing their solutions.  Make sure to 
ask students to explain their solution in terms of the context. 
  

 Support students to make 1-2 mathematically important comparisons across the solutions. 
  
Ask students to compare across the two solutions. You might choose to give them partner talk to do so. 

●  I will compare the solution in phase 1 to the solution in phase 2  
  
Create a record of the similarities and differences.  Ask the students to share what they notice is similar 
about the solutions and then what is different. 
In order to facilitate the class discussion to achieve the instructional goals of this phase, I will ask the 
following questions:  

●  “If we look at the first solution, the student said he/she could not measure the line because the 
first half of the ruler was missing. Do we see the same thing in the second solution? Why or 
why not” 

● “In the second solution, the student said we were able to change 3,4,5 into 0,1,2. How does this 
differ from the first solution, and how did this change the student’s answer? 

● “In the first solution, the student stated that they could not measure the line because the first 
half was missing. But if we were to change the 3,4,5 into 0,1,2 (the second solution) would we 
still need the first half of the ruler?”   

 

  
  



Phase 3 (Whole Group Discussion) 

 
Instructional goals that will be targeted during Phase 3: 
During this phase of the activity, the students will be targeting the following instructional goal: 

● Units can be iterated or  re-used to measure 
  

  
Remind students of your group’s expectations for participation.   
“Wow all of you are such great listeners. I see you have all followed the expectations that Carla and 
Lyndsie set out for all of you quite well. You have been participating, listening to one another, and 
understanding your peers’ solutions. Just a quick reminder during this part of the lesson that if you want 
to share an idea, you continue to use your silent thumb and respect one another when one of your peers 
is speaking. I would also like it if you explain your ideas in order for me to better understand your 
thinking and give examples. At the end, we will be comparing each other’s solutions, so I want all of 
you to listen carefully to each other’s answers and solutions. Now let’s begin by looking at the third 
solution. “ 

Solution 3: Yes, just remember your place and move the ruler over 
 
Ask the student to explain why he/she solved the task in a particular way. As the student explains, 
record his or her thinking on the board. 
In order to elicit this particular student’s idea, I will ask the following questions: 

● Can you explain what you mean by “move the ruler over”? 
● Would you like to come up and show us what you mean? 

  
 Press on the student’s thinking to ensure that others understand what the student did.   
 In order to press on this student’s thinking, I will ask the following questions”  

● Why does moving the ruler over work? 
● How does this relate to what we discovered earlier? When we move the ruler over, there is still 

no zero: does that matter? 
 
Orient others to this student’s thinking. 
 In order to orient the students towards this idea, I will ask the following questions: 

● Can anyone else explain why moving the ruler works or doesn’t work? 
● Would this work with any ruler? With any length of line? 

Conclusion and comparison of solutions 
With the students, I will compare the mathematical ideas students discovered in the first two phases 
(zero point and measurement as a distance travelled) with the mathematical idea from the third phase 
(iteration of units). First I will ask what main ideas we discussed through the lesson.  

● Can anyone explain to me what we looked at during the first and second part of the lesson?  
● What new information did we learn about the ruler? ( write down ideas for the first and second 



part in order to compare at the end) 
● Are we able to measure with the broken ruler? Yes or no? Explain your answer? 
● Are we able to measure from any number on the ruler? If yes, explain?  

○ Note: I will draw a representation on the board of the three ideas. 
  
 Create a record of the similarities and differences.  Ask the students to share what they notice is 
similar about the solutions and then what is different. 
In order to elicit the similarities and differences of the three solutions, I will ask the following 
questions: 

● Who can tell me some similarities that they saw in the solutions that we looked at? 
● Who can tell me some differences from the solutions we looked at?  

○ Note: As the students state the similarities and differences, I will write them on the 
board.  

To conclude the activity, I will sum up the three targeted instructional goals: begin measuring at zero, 
the zero point is flexible, and units can be iterated.  

 
 


