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Topic A: Understand Concepts About the Ruler 
Topic A opens with students exploring concepts related to the 
centimeter ruler and ends with students using their unit rulers to 
measure lengths (2.MD.1), thereby connecting measurement with a ruler. 

Lesson 1 
Connect measurement with physical units by using multiple copies of the same 
physical unit to measure. 
 
Materials: (T) 2–3 crayons of varying lengths, 2 pencil boxes  (S) Per pair:  small 

resealable bag with 30 or more centimeter cubes, small resealable bag of 
used crayons 

 
 
T: (Call students to sit in a circle on the carpet.)  I was looking at my pencil box this 

morning, and I was very curious about how long it might be.  I also have this handful of 
centimeter cubes, and I thought I might be able to measure the length of my pencil box 
with these cubes.  Does anyone have an idea about how I might do that?  

S: You could put the cubes in a line along the pencil box and count how many! 
T: Does anyone want to guess, or estimate, about how many centimeter cubes long it will 

be? 
S: (Make estimates.) 
T: Let’s see how many centimeter cubes we can line up along the length of the pencil box. 

Place cubes along the length of the first pencil box with random spaces between the 
cubes.) 

T: OK.  Should I go ahead and count my cubes now? 
S: No!  
T: Why not?  
S: You need to put the cubes right next to each other.  You need to start measuring at 

the beginning of the pencil box. 
T: You are right!  There should be no gaps between the cubes.  Also, we need to begin 

measuring where the object begins.  That’s called the endpoint. 
T: Come show me how you would place the cubes to measure this second pencil box.  

(Student volunteer lays the cubes along the length of the second pencil box starting at 
the beginning with no spaces between the cubes.  Demonstrate in the center of the 
circle so students can see the alignment.) 

T: Let’s count the cubes my way and your way.  (Count the cubes chorally with students, 
and write both measurements on the board.) 

T: Turn to your neighbor and tell them why there is a difference between my number of 
cubes and your number of cubes. 
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  S: You had fewer cubes because there were some empty spaces.  If you push all the 
cubes together, you have a lot of extra space not measured.  You didn’t start at the 
endpoint. 

T: Let’s look at a set of used crayons.  Each crayon will be a different length, and some 
may not be an exact measurement.  

T: (Hold up a crayon with a measurement that will be rounded up.) 
T: Notice that this crayon is almost 8 centimeter cubes long.  It is more than 7 and one-half 

cubes but not quite 8.  I can say this crayon is about 8 centimeter cubes long.  
T: (Hold up a crayon with a measurement that will be rounded down.) 
T: Notice that this crayon is close to 6 centimeter cubes long.  It is just a little bit longer 

than 6 cubes and not halfway to 7 cubes.  How long would you say this crayon is? 
S: About 6 centimeter cubes. 
T: Yes, and we can simply say the crayon is about 6 centimeters.  
T: You will now work with a partner to measure a set of used crayons.  As you measure, be 

sure to use the word about to describe a measurement that is not exact.  Turn to your 
neighbor and estimate how many centimeter cubes you think you will need for each 
crayon in the bag.  (Alternative items to measure are scissors, each other’s pencils, and 
erasers.) 

S: (Share estimates with their partner, and then begin measuring their crayons.)   
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Debrief Questions 

 Did anyone find, when 
sharing your work, that you 
had a different measurement 
than your partner?  (Students 
will share that they may have 
not lined up the object with 
the edge of the first 
centimeter cube or that they 
left spaces between cubes.  
This is an excellent 
opportunity to discuss 
endpoint.) 

 What new (or significant) 
vocabulary did we use today 
to talk about measurement?  
(Length, estimate, and 
longer.) 

 What did you learn about 
how to measure with 
centimeter cubes?  Could you 
have measured with a 
pocketful of coins? 

Multiple Means of 
Representation 
Post conversation starters during 
think–pair–share while 
measuring with cubes: 

 Your solution is different 
from mine because ….  

 Your error was ….  
 My strategy was to ….  

These sentence starters will also 
be useful in the Debrief 
Questions. 
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 Lesson 2 
Use iteration with one physical unit to measure. 
 
Materials: (T/S) Small resealable bag with 1 centimeter cube, 1 paper clip, 3 linking 

cubes (joined), 1 crayon, 1 dry erase marker, 1 sticky note, 1 index card, 
pencil, paper 

 
 
T: (Call students to the carpet.)  Yesterday, we measured a pencil box together using many 

centimeter cubes.  Today, we will measure some other objects, but this time we will only 
use one centimeter cube.  

T: Think back to the two different ways we measured the pencil boxes yesterday.  What 
mistake did I make?   

S: You left spaces between the cubes.  You were supposed to put the cubes right next to 
each other. 

T: Talk with your partner:  How could we measure with one cube?  
S: You could put the cube down and then put your finger down to show where it ends.  

You could mark the end with a pencil. 
T: (Model measuring the paper clip with one centimeter cube using the mark and move 

forward technique.  Use a document camera or an overhead projector so students can 
see.  If such technology is unavailable, use a base ten thousands block to measure a line 
drawn on the board to show students the mark and move forward technique.)  

T: Watch my measurement strategy.  I make a mark where the cube ends.  (Do so.)  Then, I 
move my cube forward so that the mark is right at the beginning of the cube, with no 
overlap.  (Do so.)  I mark where the cube ends again.  Now, talk to your partner about 
what I’ll do next. 

S: Move the cube forward so the new mark is at the beginning of the cube! 
T: What did you notice about how I measured with my centimeter cube? 
S: You didn’t leave any space between your pencil mark and the centimeter cube.   Your 

pencil line is very tiny.   You put the edge of the cube down right on the line.   
T: What do you notice about the distance between the pencil marks I’ve made?  Talk with 

your partner. 
S: They’re all the same length. 
T:  When I measured my paper clip, the length was just a little less than 3 centimeters.  I 

can say my paper clip is about 3 centimeters because it is very close.   
T: Now, it’s your turn to measure.  Open your bag, and take out the paper clip and the 

centimeter cube. 
T: Put the paper clip on your paper.  Now, put your centimeter cube down alongside the 

paper clip.  Make sure your centimeter cube is exactly even with the start of your paper 
clip.  (Walk students through the mark and move forward strategy.) 

S: (Measure.)  
T: How many centimeters long is the paper clip?  Thumbs up when you have your answer.  
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S: 3 centimeters!  
T: Let’s measure the crayon this time.  Give me a thumbs-up when you know the length of 

the crayon.  (Discuss answer with class.) 
 
Next, have students measure the linking cube stick.  Send students to their seats to 
measure the remaining items in their bags.  Keep students who need extra support 
on the carpet to guide them. 
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Debrief Questions 

 Turn and talk:  Why do you 
think I called today’s strategy 
for measuring the mark and 
move forward strategy?  Why 
is it important not to 
overlap? 

 Which method for measuring 
do you think is better, easier, 
or quicker—measuring with 
multiple cubes or measuring 
with just one cube?  Why? 

 During our lesson, we 
measured 3 linking cubes 
with centimeter cubes.  Could 
we use a linking cube to 
measure instead of a 
centimeter cube? 

Multiple Means of Action and 
Expression 
Get moving!  Demonstrate the 
iteration strategy by calling a 
student forward to measure the 
classroom board with her body, 
placing marks on either side of 
her shoulders and continuing to 
move forward along the length of 
the board. 
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 Lesson 3 
Apply concepts to create unit rulers and measure lengths using unit rulers. 
 
Materials: (S) 1 30 cm × 5 cm strip of tagboard or sentence strip, 1 centimeter cube, 1 

index card or sticky note 
 
 

Note: In order for students to create an accurate ruler, the hash marks have to be precise.  Show 
students they can make their marks precise by placing the centimeter cube directly below the 
tagboard and making a line where the cube ends.  By doing this, students avoid adding an 
incremental amount to each length unit. 

 
T: Yesterday, we used 1 centimeter cube to measure the length of different objects.  Today, 

we’re going to create a tool that will help us measure centimeters in a more efficient 
way. 

T: Let’s make a centimeter ruler!  Watch how I use my centimeter cube to measure and 
mark centimeters onto the tagboard.  

T: (Model placing the cube and using the mark and move forward strategy to show 4 cm.)  
What did you notice about how I marked my tagboard? 

S: You did what we did yesterday.  You didn’t leave any space between the cube and 
your pencil mark.  You made all the spaces (intervals) the same size.  You called it 
the mark and move forward strategy. 

T: Now, take out your tagboard, centimeter cube, and pencil.  Let’s do a few centimeters 
together.  (Turn tagboard over, and guide students to make their first 3 cm along with 
you.) 

 
Support students who need assistance, and allow those who show mastery to 
complete their rulers independently.  As students complete their rulers, direct them 
to explore measuring items around the room. 
 
After all students have completed their rulers, invite them to the carpet with their 
rulers, centimeter cubes, index cards, and pencils. 
 
T: You have all completed a centimeter ruler.  Now, let’s explore how we can use this tool.  

Take a look at some of the objects students measured around the room. I see that 
someone measured a math book.  Let’s take a look at how we might do that.  

T: Turn to your neighbor and tell him how you would use your centimeter ruler to measure 
the length of your math book.   

S: You can put the ruler next to the book and count how many lines.   Line up the ruler 
with the edge of the math book.  Count how many lines there are. 

T: (Line ruler up with the edge of the math book.)  We call these marks on the ruler hash 
marks.  Count the hash marks with me. 
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 S: (Count.) 
T: I notice there is a lot of room for mistakes here with so much counting.  Does anyone 

have an idea about how I could make this easier the next time I use my ruler? 
S: You can label the hash marks with numbers! 
T: It is a wise idea to label the hash marks with numbers.  I can keep count more easily, and 

also, next time, I won’t have to count again.  (Model marking the first two centimeters.) 
T: Notice that I am making my numbers small so they fit right on top of the hash marks.  

Now, it’s your turn.  (As students show mastery of marking their rulers with numbers, 
allow them to complete the numbers for all 30 hash marks.) 

T: What unit did we use to create our rulers? 
S: A centimeter. 
T: How many centimeters are on your ruler?  Be sure to say the unit. 
S: 30 centimeters. 
T: (Record 30 centimeters on the board.  Write 30 cm next to it.)  This is another way we 

can write centimeters. 
T: Let’s practice using our rulers together.  Take out your index cards.  Turn and talk with 

your partner:  Where should I place my ruler to measure the long side of the index card?   
 
Guide students through measuring an index card and at least two more objects, such 
as a pencil and a pencil box.  Direct students to write their measurements in the 
abbreviated form for centimeters (cm). If students need more practice, provide them 
with another opportunity, such as measuring a pencil. 
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Debrief Questions 

 What did you do to measure 
accurately with your 
centimeter ruler?  

 Tell your partner how you 
made your ruler.  What steps 
did you take to make it an 
accurate tool for 
measurement?  

 What was different about 
using the mark and move 
forward strategy from using 
the ruler?  Why is using the 
ruler more efficient than 
counting hash marks?  

 What are some objects that 
are longer than our 
centimeter rulers?  How can 
we measure objects that are 
longer than our rulers? 

Multiple Means of 
Representation 
Glue a toothpick or piece of wax-
covered yarn to represent each of 
the hash marks for blind or 
visually impaired students, 
enabling them to feel the length 
units on their rulers. 

Multiple Means of 
Engagement 
Assign students a measurement 
discovery buddy to clarify 
directions and processes.  
Buddies compare answers to 
check their work. 
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Topic B: Measure and Estimate Length Using 
Different Measurement Tools 
Students build skill in measuring using centimeter rulers and meter 
sticks in Topic B.  They learn to see that a length unit is not a cube, or a 
portion of a ruler (which has width), but is a segment of a line. 

Lesson 4 
Measure various objects using centimeter rulers and meter sticks. 
 
Materials: (T) Meter stick, meter tape  (S) Centimeter ruler made in Lesson 3, 

textbook; meter stick, meter tape per pair 
 
 
T: Let’s redecorate the room.  I want to measure the carpet to see how long our new one 

should be.  
T: Can someone bring his ruler up from yesterday to measure the carpet? 
S: (Measure the carpet with centimeter ruler.) 
T: That took a very long time!  Maybe we should have used this!  (Hold up the meter stick.) 
T: Look at these tools I have!  (Lay a meter stick and meter tape on the ground.)  Can I have 

two volunteers lay some rulers down on top of the meter stick and the meter tape, 
naming them as you place them, to measure their length in centimeters?   

T: How many centimeters are in 1 meter?  
S: It is 100 centimeters.  It’s just a little longer than 3 centimeter rulers. 
T: This is another measurement unit called a meter.  When we are measuring things that 

are more than 100 centimeters, we can measure in meters.  
T: We use a meter stick exactly the same way we use a ruler.  
T: (Call on a volunteer to measure the length of the rug with a meter stick.) 
T: I notice that the rug is not exactly 4 meters long.  It’s more than 4 meters but less than 5 

meters.  Is it closer to 4 or 5 meters? 
S: 4 meters.   
T: So, we can say it’s about 4 meters long.  (Record 4 m on the board.) 
T: We use the meter tape in exactly the same way.  When would the meter tape be an 

appropriate measuring tool? 
S: When I am measuring my head.  When I am measuring something round.   When I 

am measuring something that is not straight. 
T: I want to build a bookshelf for our science books.  Let’s use the centimeter rulers we 

made yesterday to measure the height of our books to see how high the shelf should be.  
Turn to your neighbor and estimate the height of your science book.  

S: (Estimate.) 
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 T: Measure your science book from top to bottom.  How high should my shelf be? 
S: (Share answers.) 
T: Now, we need to see how long the shelf should be to hold all the books.  (Call students 

up table by table to stack their books in one pile.) 
T: Which is the best tool to measure our stack of books? 
S: The meter stick or the meter tape! 
T: (Call on a student volunteer to measure the stack of books.) 
T: The bookshelf will need to be 20 cm high and 92 cm long.  Work with your partner to 

use your measurement tools to measure spaces around the room.  Where will the 
bookshelf fit? 

S: (Work in pairs to find a place for the bookshelf.)  
T: (Call students back together and share places the bookshelf could go.) 
T: Now, you will have some time to continue planning for our redecoration.  Measure 

objects around the room using an appropriate measuring tool.  Record your 
measurements as you go.   
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Debrief Questions 

 Share with your partner.  
Which things did you 
measure in centimeters?  
Why?  Which things did you 
measure in meters?  Why?  

 Did you or your partner 
disagree on any of the 
measurement tools you 
selected?  Defend your 
choice. 

 How do the size and shape of 
what we measure tell us 
which tool is most 
appropriate? 

 What new (or significant) 
math vocabulary did we learn 
today?  (Chart student 
responses.  Prompt students 
to list vocabulary from the 
lesson such as measure, 
measurement, length, height, 
length unit, measuring tool, 
meter tape, meter, and 
meter stick.) 

Multiple Means of 
Representation 
Assign students a measurement 
discovery buddy to clarify 
directions and processes.  
Buddies compare answers to 
check their work. 
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 Lesson 5 
Develop estimation strategies by applying prior knowledge of length and using 
mental benchmarks. 
 
Materials: (T) Meter stick (displayed horizontally for student reference), three-ring 

binder (S) 1 unused unsharpened pencil, 1 centimeter cube, centimeter 
ruler from Lesson 3, meter tape, 1 wedge eraser 

 
 
T: Put your pinky on your centimeter cube.  Would you say it’s about the same width as the 

centimeter cube?  
S: Yes. 
T: How could you use your pinky to estimate length? 
S: I can tell how many times my pinky would fit into the space.  I can put my pinky down 

as many times as I can and then count. 
T: Let’s try that.  Use your pinky to estimate.  About how long do you think the eraser is?  

Turn to your neighbor and share your estimate. 
S: About 6 centimeters.  
T: Let’s measure to see if your estimates are correct. 
S: (Use centimeter rulers to check estimates.) 
T: The distance from the floor to the doorknob is about 1 meter (verify by modeling).  How 

does this help you estimate the length of your desk? 
S: My desk is about half the length from the floor to the doorknob, so it’s about 50 

centimeters long.  My desk is twice the length from the floor to the doorknob, so I 
think it’s about 2 meters long. 

T: Let’s measure to see which estimate is closer to the real measurement.   
S: (Use meter tapes to measure their desks.) 
T: Measure your pencil.  How long is it? 
S: About 20 centimeters.  
T: Can that help you estimate the length of your math book?  Estimate the length of your 

math book, and then measure it with your centimeter ruler to see how close you got. 
S: My math book is longer than the pencil, but not by much.  They are almost the same. 

 I think it’s about 23 centimeters.  I think it’s 30 centimeters.  
T: Picture the meter stick in your mind.  Estimate how many meters long the classroom 

board is.  
S: It looks like the board is a few meters long.  I can fit more than one meter stick along 

the length of the board.  I would say it is 2 meters long.  To me, it’s longer than 2 
meters, but shorter than 3 meters. 

T: Let’s check our estimates.  (Call on a volunteer to measure the board for the class.) 
T: Now, look at this three-ring binder.  What known measurement can we use to estimate 

the length?  
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 S: It looks about the same as my ruler, so 30 centimeters.  
T: So, let’s check and see if it is 30 centimeters.   
S: (Volunteer measures the three-ring binder.) 
T: It is.  Now that we know this is 30 centimeters, what other lengths can we estimate with 

this information? 
S: The length of my science book.  The length of the paper that goes inside the binder. 
T: All these measurements we use to estimate length are called mental benchmarks.  The 

pencil is about 20 centimeters.  Your pinky is about 1 centimeter.  The three-ring binder is 
about 30 centimeters.  And, the length from the doorknob to the floor is about 1 meter.  
You can use these benchmarks at any time by picturing them in your head to estimate 
the length of an object. Check your estimates by measuring.  
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P.

2 



 
ZEARN SMALL GROUP LESSONS  G2M2 Topic B Lesson 5 
 
 

 
 
 

16 

 

 
 

Debrief Questions 

 How many mental 
benchmarks can you name? 

 How do mental benchmarks 
help us?  When is a good time 
to use them? 

Multiple Means of 
Representation 
In this lesson, students will be 
learning multiple benchmark 
measurements.  To help all 
students remember the 
benchmarks, these techniques 
may prove useful: 

 Partner language with visuals 
by posting pictures of the 
benchmarks. 

 Instruct students to create a 
reference chart to keep track 
of the benchmarks as they 
learn them.  They can later 
use this chart as a reference. 

 
Multiple Means of Action and 
Expression 
Provide sufficient wait time to 
allow students to process the 
connection between mental 
benchmarks and length of 
objects.  Point to or hold visuals 
while speaking. 
 
Ask students to explain how and 
why they chose a specific mental 
benchmark when estimating 
length. 

Multiple Means of Engagement 
Use a chant to help students 
understand the conversion from 
meters to centimeters.  Make 
gestures to accompany the chant. 
 
T:  When I say meter, you say 100 

centimeters.  (Open arms 
wide, about the length of a 
meter.)  

T:  Meter!  (Open arms wide.) 
S:  100 centimeters!  (Open arms 

wide.) 
 
This conversion is meant to 
support students’ estimations of 
the length of their desks. 
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Topic C: Measure and Compare Lengths Using 
Different Length Units 
In Topic C, students measure and compare to determine how much 
longer one object is than another (2.MD.4).  They also measure objects 
twice using different length units, both standard and non-standard, 
thereby developing their understanding of how the total measurement 
relates to the size of the length unit (2.MD.2). 

Lesson 6 
Measure and compare lengths using centimeters and meters. 
 
Materials: (S) Personal white board, centimeter ruler, meter strip (Template); 2 

sheets of paper per pair 
 

Note: Meter strips can be made either in advance of the lesson or by students during the lesson. 
 
 
T: I want to know:  How long is the paper?  With your pencil, label this side A.  (Point to the 

longer side.) 
S: (Write an A along the length of the paper.)  
T:  Use your meter strip to measure Side A, and then write the measurement.  
S: (Measure and record.) 
T: Label this side B.  (Point.)  
S: (Write a B along the width of the paper.) 
T:  How wide is the paper?  Measure Side B and record the measurement. 
S: (Measure and record.) 
T: Which side is longer, Side A or Side B? 
S: Side A.   
T: How can I find out how much longer?  Figure out a way with your partner. 
S: Put two of them next to each other to see.  You could measure.  Measure and 

subtract. 
T: Go to your seat with your partner and find out:  How much longer is Side A than Side B? 
 
Students go to their seats with two pieces of paper and solve the problem.  Allow 
two to three minutes for students to complete the task.  Observe student strategies 
to choose who will share.  Select two or three students who use different approaches 
to share with the class. 
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 T: Who would like to share the strategy they used? 
S: I lined up the two pieces of paper and measured the one that was sticking out.  I 

measured both sides and counted on. 
T: What strategy could you use if you only had one piece of paper? 
S: Measure and add on!  Measure and subtract! 
T: (Model measuring the difference in length using both strategies.) 
 
Repeat the process above using the meter strips to measure and compare the 
lengths of other objects around the room (e.g., desks and classroom board, the width 
of the door and the height of the door, the length of a bookcase and the height of a 
bookcase, student desk and teacher desk).  Allow students to record their 
measurements and work on their personal white board or in their math journal. 
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Debrief Questions 

 When you were measuring 
the paper today, how did 
your strategy change the 
second time you solved the 
problem?  Which strategy 
was more efficient and 
accurate? 

 How would you convince me 
that there is a benefit to 
measuring with centimeters 
versus meters?  How about a 
ruler versus a meter strip? 

Multiple Means of Action and 
Expression 
Couple comparative vocabulary 
with illustrative gestures and 
questions such as the following: 

 Who is taller?  Shorter?  (Ask 
with students standing back 
to back.) 

 How wide is this shoe?  How 
long?  Which shoe is longer?  
Which shoe is shorter? 

 Point to visuals while 
speaking to highlight the 
corresponding vocabulary. 
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 Lesson 7 
Measure and compare lengths using standard metric length units and non-
standard length units; relate measurement to unit size. 
 
Materials: (S) Personal white board, 1 30-centimeter ruler (various types, e.g., wood, 

plastic, tape), 1 small resealable bag per pair (containing 1 straw, 1 new 
crayon, 1 wedge eraser, 1 square sticky note, 30 paper clips) 

 

Note: Prepare half of the bags with small paper clips and half the bags with large paper clips.  
Use only one size paper clip per table so partners don’t see that they are different sizes. 
 
 
T: Measure your straw with your paper clips. 
S: (Measure.) 
T: How long is the straw? 
S: 6 paper clips long.   About 5 paper clips long. 
T: (Record measurements on the board.) 
T: Why do you think the measurements are different?  Turn and talk. 
S: Maybe they didn’t start at the beginning of the straw.   They measured wrong. 
T: Take out your crayon and measure with your paper clips.  Share your measurement with 

your partner. 
 
Students continue to measure the other items in their bags.  After each item, discuss 
and record the measurement (in paper clips) of each item.  Notice that measurements 
are different, but do not explain why. 
 
T: Let’s switch bags with our neighbors and measure again. 
 
Tables now switch bags and measure all items in the bag using the other size paper 
clip.  Record measurements on the board.  Have students discuss the difference 
between the measurements made using the large paper clips and those using the 
small paper clips. 
 
T: Do you know why your measurements were different? 
S: We had different size paper clips! 
T: Why does the size of my paper clip matter? 
S: You can fit more small paper clips than big paper clips along the side of the item. 
T: What does that tell you about measurement and unit size? 
S: If it’s a small unit size, you get a bigger measurement number. 
T: Let’s measure again using small and big paper clips mixed together. 
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 S: (Use varying amounts of small and big paper clips to measure their straws.) 
T: What were your results?  (Record results.) 
T: Why are all these measurements different? 
S: We all had different sizes.   Some people had lots of big paper clips. 
T: So, if I wanted to order a table and I told you I want it to be 80 paper clips long, what 

might happen? 
S: They wouldn’t know which one you want.  You could get a big table or a tiny table. 
T: (Pass out different types of centimeter rulers, e.g., tape measures, wooden rulers, plastic 

rulers.  Have students re-measure each object in their bags.  Record the measurements 
on the board in centimeters.) 

T: What do you notice about the measurement of the object when you use a centimeter 
ruler? 

S: The measurements for each object are the same even if the ruler looks different. 
T: What is the same about all the rulers? 
S: They are the same, except one is wood and one is plastic.   The rulers all have 

centimeters.  The centimeters are all the same size. 
T: Why is it more efficient to measure with a centimeter instead of paper clips? 
S: Because everyone knows how big a centimeter is.   All centimeters are the same.  
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Debrief Questions 

 Do you think that paper clips 
are a reliable measurement 
tool?  Is a ruler a better 
measurement tool?  Why? 

 What did you notice about 
the relationship between the 
unit of length (e.g., paper 
clips, centimeters) and the 
number of units needed to 
measure the lines?  Use 
comparative words (bigger, 
smaller, greater, fewer) in 
your response. 

Multiple Means of 
Representation 
Extend thinking by connecting to 
real-world experiences.  Ask 
students, “What are some other 
items you might use to measure 
your straw?”  Students will 
identify objects that are easy to 
use as a measure (e.g., erasers, 
fingers, crayons) either by using 
mark and move forward or by 
laying multiple copies. 

Multiple Means of Engagement 
Inverse relationships require 
thoughtful consideration because 
they seem to challenge logic and 
reasoning. 
 
Post sentence frames for English 
language learners for reference 
during Debrief Questions:  
“The _________ the unit, the 
___________ number of units in a 
given measurement.”  
 
Invite students to brainstorm real-
life examples of inverse 
relationships.  (The longer you 
sleep in the morning, the less 
time you have to get ready for 
school.) 
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Topic D: Relate Addition and Subtraction to Length 
The mission culminates as students relate addition and subtraction to 
length.  They apply their conceptual understanding to choose 
appropriate tools and strategies, such as the ruler as a number line, 
benchmarks for estimation, and tape diagrams for comparison, to solve 
word problems (2.MD.5, 2.MD.6).  

Lesson 8 
Solve addition and subtraction word problems using the ruler as a number line. 
 
Materials: (T) 1 piece of 12″ × 18″ construction paper, torn meter strip (Lesson 6 

Template)  (S) Meter strip (Lesson 6 Template), 1 piece of 12″ × 18″ 
construction paper, personal white board 

 
 
T: I am throwing a party and want to decorate my house.  I 

will start with my front door and put some ribbon around 
its edges.  How can we figure out how long the ribbon 
should be? 

S: Figure out the length around the door using benchmarks 
like the height of the knob.   Measure around the door 
with a meter stick and make the ribbon the same length. 

T: That is what I did.  I used a meter stick to find the 
measurements.  (Draw the door and label each side.  The 
top is 1 meter, the left side is 2 meters, the bottom is 1 
meter, and the right side is 2 meters.)  How long does the 
ribbon need to be to go all the way around my door?  Share 
with a partner. 

S: 6 m.   I added all four sides and got 6 meters.   I 
added 2 + 2 + 1 + 1 = 6. 

T: I also want to string lights up one side of the steps 
leading to my front door.  Help me figure out the 
length of the string of lights if they line the edges of 
the steps. 

T: There are two steps.  (Draw and label the diagram as shown above.)  How many 
centimeters of lights do I need to line the entire length of both steps?  Put your finger on 
0 on your meter strip.  Slide your finger up to 18 centimeters.   

T:  To add 22 centimeters, we can think of this meter strip like a number line.  To make a 
ten, what part of 22 should we add to 18 first? 

S: 2 centimeters. 
T: Yes!  Slide your finger up 2 more.  Where are we on the number line? 
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 S: We are at 20 centimeters.   
T: How many more centimeters do we need to slide our finger on the number line? 
S: 20 centimeters. 
T: Where will our finger stop? 
S:  At 40 centimeters. 
T: Where will we be on the meter strip when we add the second stair?  How do you know? 
S: We’ll be at 80 centimeters, because you need to add 18 + 22 again.   We’ll be at 80 

centimeters.  You just have to double 40 centimeters. 
T: I have a string of lights that is 1 meter long.  Is it long enough to reach the top of the 

steps? 
S: Yes, because a meter is longer than 80 centimeters.   Yes, because 1 meter is 100 

centimeters, and you only need 80 centimeters.   100 cm – 80 cm = 20 cm left over. 
T: I also want to hang a party sign with this piece of string. I want to know the length of the 

string, but I tore my meter strip, and now it starts at 4 centimeters.  (Show torn meter 
strip.)  Can I still use it to measure? 

S: Yes.  Count the number of length units.   Line the object up and measure from 4 
centimeters to the end of the object, then subtract 4 centimeters. 

T: Yes!  (Guide students to tear their meter strip at 4 centimeters.)  Let’s try that.  Line up 
your string with the torn meter strip.  Where does the string end? 

S: At 29 centimeters. 
T: Now, let’s take away 4 centimeters from 29 centimeters.  What is the length of the 

string? 
S: The string is 25 centimeters long. 
T: Yes!  I also ordered a cake, which is the same size as this piece of construction paper.  

The table I want to put it on is the same size as your desks.  Can you figure out the length 
of the cake and the desk to see how much extra space there will be? 

T: With your partner, measure the length of the cake and desk, and then find the 
difference.  Record your answers on your personal white boards. 

 
Students measure and return to the carpet to share their answers. 
 
T: What strategy did you and your partner use to measure the lengths with the torn meter 

strip? 
S: We started at the beginning of our meter strip and counted on.   We lined up the 

meter strip with the lengths and subtracted 4 centimeters from where the object 
stopped. 

T: What is the difference between the length of the table and the length of the cake?  (For 
this example, assume the cake is 45 centimeters and the desk is 60 centimeters.)  Give a 
complete number sentence. 

S: 60 cm – 45 cm = 15 cm.  45 cm + 15 cm = 60 cm. 
T: So, we know we have 15 centimeters next to the cake.  I’m going to put the cake at the 

bottom of the table.  Let’s repeat the process to see how much space we will have above 
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 it.  Measure the width of the cake and table and find the difference. 
 
If necessary, repeat the above process with a few more examples: 

 Students measure an envelope and an invitation (index card) to see if the 
envelopes are the right size. 

 Students measure 80 centimeters of streamer to see if it will fit across the width of 
the door, the width of the door being about a meter. 
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Debrief Questions 

 How can you solve a problem 
with a ruler that does not 
start at zero?  

 How is a ruler similar to a 
number line? 

 How did we use addition and 
subtraction today? 

Multiple Means of Action and 
Expression 
Get students up and moving by 
using a number line floor mat to 
illustrate the idea of moving the 
zero point. 

 Invite a student to begin at 4 
and jump 25 length units. 
Students can count on 
chorally, starting at 4.  
Encourage them to add 1 to 
make 5, then count up by 
tens. 

 Ask, “Do you notice a 
relationship between 0, 4, 25, 
29?” 

 

 



 
ZEARN SMALL GROUP LESSONS  G2M2 Topic D Lesson 9 
 
 

 
 
 

27 

 Lesson 9 
Measure lengths of string using measurement tools, and use tape diagrams to 
represent and compare lengths. 
 
Materials: (T) 2 lengths of string in two different colors (3 meters red and 5 meters 

blue), meter stick, masking tape  (S) 1 meter strip, 50 cm piece of string, 
personal white board 

 
 
T: (Before class begins, use masking tape to make two tape paths on the floor.  Make one 

path that measures 3 meters squiggly and one path that measures 5 meters zigzaggy.  
Convene students on the carpet, perhaps seated in a U-shape.) 

T: Make an estimate.  How long is the zigzag path? 
S: (Share estimates.) 
T: Make an estimate.  How long is the squiggly path? 
S: (Share estimates.) 
T: Which path do you think is longer? 
S: (Share thoughts.) 
T: I have some string here.  How do you think this string could help me to check our 

estimates?  
S: Take some string and put it straight on each path.   Hold it down with one hand and 

lay it down along the tape. 
T: (Use the red string to measure the squiggly path and the blue string to measure the 

zigzag path.) 
T: Now, I compare the lengths of the paths by measuring these strings.  Because the 

strings are so long, let’s tape them on the floor and see how long they are. 
T: (Lay the red and blue strings parallel on the floor and horizontal to students.) 
T: Use a benchmark to estimate the length of each string.  Share your estimates with your 

neighbor. 
T: What measurement tool could we use to check the estimates? 
S: A meter tape.  A meter stick.   
T: (Call two volunteers to measure.) 
S: The red string is 3 meters.  The blue string is 5 

meters. 
T: I don’t have enough space on the board to tape 

these long strings.  What could I do instead?  
S: Draw a picture.   Write the numbers. 
T: (Draw a horizontal rectangular bar to represent the length of the red string.)  This 

represents the red string.  Tell me when to stop to show the blue string.  (Start at the left 
end of the red bar and move to the right, making a second bar underneath the first.) 

S: Stop! 
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 T:  Why should I stop here? 
S:  Because the second bar should be longer than the first bar. 
T: Let’s write the measurements of each string above. 
T: (Label both bars.)  What expression could you use to describe the total length of these 

strings? 
S: 3 + 5. 
T: What expression could I use to describe the difference in length between these two 

strings? 
S: 5 – 3. 
T: Remember, this is called a tape diagram.  It is helpful because we can draw a small 

picture to represent any length. 
T: Let’s practice making a tape diagram. 
T: What is the measurement around my wrist?  (Demonstrate wrapping the string around 

your wrist and pinching the end point, and then lay the string along a meter stick to 
determine the length.) 

S: 16 centimeters. 
T: Let’s compare the length around my wrist to the length around my head.  What’s the 

length around my head?  (Repeat the demonstration process, and record the length on 
the board.) 

S: 57 centimeters. 
T: Draw along with me as I draw the first bar on the board to 

represent my head measurement.  We’ll label this 57 
centimeters.   

S: (Draw.)  
T: Right below that, draw the second bar to show my wrist 

measurement.  Should the bar be longer or shorter? 
S: Shorter.  (Draw and label the second bar 16 centimeters.) 
T: Look at your diagram.  Talk with your neighbor:  What is this open space between the 

end of the first and second bars? 
S: It’s how much longer 57 centimeters is than 16 centimeters.   It’s the difference 

between 16 centimeters and 57 centimeters.   It’s the difference between the 
measurement of your wrist and your head. 

T: How can we find the difference between 16 centimeters and 57 centimeters? 
S: 57 – 16 = ___.    16 + ___ = 57. 
 
Check students’ tape diagrams.  Have them compare the measurement around their 
thigh and the length of their arm, and the length around their neck and the length 
around their head. 
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Debrief Questions 

 What do you think the math 
goal of this lesson was? What 
would be a good name for 
this lesson? 

 How did you show your 
thinking today? 
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 Lesson 10 
Apply conceptual understanding of measurement by solving two-step word 
problems. 
 
Materials: (S) Personal white board 
 
 
Post the two problems on the board.  Under each problem make two sections 
labeled Step 1 and Step 2.  Cover the second problem until that portion of the lesson. 
 
Problem 1 
 
Mr. Peterson decorated with 15 meters of ribbon in the morning.  He decorated with 
8 more meters in the afternoon than in the morning.  How many meters of ribbon did 
Mr. Peterson use to decorate in the morning and afternoon in all? 
 
T: Let’s read Problem 1 together.   
S/T: (Read Problem 1 chorally.) 
T: (Draw a bar on the board under Step 1 

and label it M for morning.) 
T: How many meters of ribbon did Mr. 

Peterson use to decorate in the 
morning? 

S: 15 meters. 
T: (Label the bar 15 m.)  When did he 

decorate again?  
S: In the afternoon. 
T: Did he use more or less ribbon in the 

afternoon? 
S: More! 
T: How many more meters? 
S: 8 more meters. 
T: Tell me when to stop drawing.  (Start to draw a second bar under the first bar to 

represent the afternoon meters.) 
S: Stop! 
T: (Label this bar A for afternoon.)  What is this measurement here, the difference between 

his ribbon in the morning and afternoon? 
S: 8 meters. 
T: (Label 8 m.)  What are we trying to find?   
S: How many meters of ribbon he used in the morning and afternoon.  
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 T: Where do we put our question mark? 
T: In the second bar.   In the bar labeled A. 
T: Look at the tape diagram.  In Step 1, are we looking for a missing part or the whole? 
S: The whole. 
T: Raise your hand when you know the length of ribbon used in the afternoon.  Give the 

number sentence, starting with 15. 
S: 15 + 8 = 23. 
T: What do we still need to find out? 
S: How many meters did he use in the morning and in the afternoon.  
T: This is Step 2.  (Redraw the same model with the 23 meters recorded and the question 

mark to the right as shown in Step 2 above.) 
T: How many meters in the morning and afternoon did Mr. Peterson use to decorate?  Turn 

and talk. 
S: 38 because 15 and 23 makes 38.   10 + 20 = 30, and 5 + 3 = 8, 30 + 8 = 38. 
T: (Record different solution strategies.  Cross out the question mark and write 38 to show 

the solution.)  You just solved Step 2. 
T: Remember, we also have to write our answer in a word sentence.  How many meters of 

ribbon did Mr. Peterson use in all? 
S: He used 38 meters of ribbon in all. 
T: (Record the statement.) 
 

OPTIONAL FOR FLEX DAY: PROBLEM 2 

 
Problem 2 
 
The red colored pencil is 17 centimeters long.  The green colored pencil is 9 
centimeters shorter than the red colored pencil.  What is the total length of both 
pencils? 
 
Lead students through a similar process to that of 
Problem 1. Work the problem with them. 
 
Step 1:  Model and label the length of the red pencil, 
the difference in the lengths of the pencils, and the 
question mark.  Find the length of the green pencil.  
Write a number sentence. 
 
Step 2:  Redraw the model with 8 centimeters labeled 
in the lower bar and the unknown marked to the right 
with a question mark and bracket.  Find the total of 
both lengths.  Write a number sentence and 
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 statement of the solution. 
 
Once having completed both problems, have students compare Problems 1 and 2.
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Debrief Questions 

 How was your drawing for 
Problem 2, Step 1, similar to 
the model drawn for Problem 
1, Step 1? 

 With your partner, compare 
your tape diagrams for 
Problem 2, Step 2.  How did 
you label them?  Where did 
you place your addends?  
How did you show the 
change (smaller, taller)?  
Where did you draw 
brackets? 

 What must you do when 
drawing tape diagrams and 
comparing lengths in order to 
be accurate? 

 How could we arrive at the 
same answer to today’s 
problems but in a different 
way?  What other math 
strategies can you connect 
with this (e.g., part–whole, 
number bond figures)? 

 How do tape diagrams help 
you to solve problems with 
more than one step? 
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Different Length Units 
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