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Developing an Understanding of the 
Number Line Through Measurement 

Concepts  



The Number Line 

What are your experiences with using the number line in instruction? 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 



The Measure Up (MU) Research and Curriculum 
Development Project (2001) 

•  Based on mathematics developed by a team of Russian mathematicians, 
educators, and psychologists, led by Davydov and El’konin (1975) 

•  Adapted by the University of Hawai‘i’s Curriculum Research & Development 
Group for research and development purposes 

•  Uses measurement as a context for learning quantitative relationships 

•  Use of continuous quantities, such as area, volume, mass and length, and 
generalized measurement concepts 
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Akamai ‘Opae:  
An Introduction to Measurement 
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Welcome to the City of ‘Opae where all of the 
citizens are shrimps! 

 Kanui Shrimp 
 Kaʻiki Shrimp 

Dr. Pill 

 Kawae Shrimp 

Dr. Aspirin Dr. Healthy 
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One of the City of ‘Opae’s most famous citizens is Dr. Pill, known 
for inventing a special growth vitamin. 
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Three best friends – Kanui Shrimp, Kawae Shrimp, and Kaʻiki Shrimp – 
wondered if Dr. Pill’s vitamin could help them grow big and strong, so they 
gave her a call. 

Dr. Pill was excited to help the young shrimps, and she began calculating 
daily doses of the vitamin for Kanui, Kawae, and Kaʻiki 

Each day, her colleague, Dr. Aspirin gave the three friends their growth 
vitamin. 
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Dr. Pill wrote the number of volume-unit 
Es of vitamin to give each of the three 
shrimps each day. She labeled each dose 
on the chart. Kanui (“big”) shrimp needed 
a larger number of volume-unit Es 
because he was bigger than Kawae 
(“middle”) and Kaʻiki (“small”). Kaʻiki 
needed a smaller number of volume-unit 
Es because he was smaller than Kawae 
and Kanui. 
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STOP here 



Dr. Aspirin was happy! He can now pour the vitamin directly into the 
special container for each shrimp. 
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News of Dr. Pill’s growth vitamin spread throughout the City of 
‘Opae. Other citizens wanted to grow like Kanui Shrimp and his 
friends, too. 
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Dr. Aspirin busily marked containers for each new patient. There 
were more and more containers! 
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In fact, Dr. Aspirin had so many containers that he couldn’t keep track. He 
had a headache! 

Luckily for him, Dr. Healthy dropped by to see how Dr. Aspirin was doing. 

X 
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Dr. Healthy took one look at all of the containers and 
knew that Dr. Aspirin could use her help again. 
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Dr. Healthy found Kanui Shrimp’s container and filled it with the 
correct volume of Dr. Pill’s Gro Vitamin. 
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She poured the vitamin from Kanui’s volume into a 
large container, then marked and labeled it volume 
A. 
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STOP here 



Kanui Shrimp drank his vitamin. 
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Next, Dr. Healthy found Kawae Shrimp’s container and filled it 
with the correct volume of Dr. Pill’s Gro Vitamin.  
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She poured Kawae’s volume of vitamin into the same large 
container. Using a pen, she marked the volume, and labeled it 
volume K. 18 



After Kawae Shrimp drank the vitamin, Dr. Healthy found the 
container marked with Kaʻiki Shrimp’s volume. She poured Kaʻiki 
Shrimp’s volume into the large container. Now the large bottle was 
marked with volumes A, K, and C. 
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Dr. Aspirin was happy. Each time a new shrimp patient came 
for vitamins, he could use the marked container to give them 
their volume. 
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Dr. Pill was amazed by how well her vitamin worked. The citizens of 
the City of ‘Opae were healthy and growing, so they did not need to 
take as much of the vitamin. 
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Dr. Pill then decided to lessen the amounts of vitamin 
the growing citizens were taking. 

Kanui 
Shrimp 

Kawae 
Shrimp 

Ka‘iki Shrimp 

E A5 

E K4 

E C2 

E T 3 

E C2 

E P1 
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Poor Dr. Aspirin. The large container marked for all 
of the patients was not helpful anymore. 23 



Luckily, Dr. Healthy had another idea for a new container.  

Dr. Pill always uses the 
same volume-unit. We 
can use numbers to 
label a bottle each time 
volume-unit E is poured. 
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Dr. Healthy poured 1 volume-unit E, marked the volume on the 
container, and labeled it “1”. 
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She poured a second volume-unit E, marked the total volume on 
the container and labeled it “2”. 
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Dr. Aspirin said, “I see!” He helped Dr. Healthy pour and mark 
more volume-unit Es. 
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STOP here 



Dr. Aspirin exclaimed, “Now I have a tool to measure 
doses of vitamin for anyone Dr. Pill helps!” 28 



Dr. Pill, Dr. Aspirin, Dr. Healthy, and the citizens of the 
City of ‘Opae grew happily ever after! 29 



What would happen if we marked volume-unit E on tape 
attached to these containers? 



Investigating mass with a spring scale 

•  Explore how the spring scale works. 

•  Holding the handle of the spring scale, make a note of the 
indicator attached to the spring when no weights are attached. 
What number corresponds with this position? 

•  Place one mass-unit on the scale. Mark and label the tape on 
the scale to keep track of each additional unit placed on the 
scale. 

•  Remove the tape from the spring scale. What do your 
markings represent? 



What are some concepts underlying the 
number line that are important for 
student understanding? 



Concepts inherent to the number line 

These brothers are not feeling well. A doctor prescribed medicine 
and recorded an arrow notation for each brother. The marks on 
the medicine bottles indicate volume-units U. Where should the 
marks be for volume A and volume B of medicine? 
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Concepts inherent to the number line 

    H        K 

The marks on the spring 
scale indicate mass-units H. 
Show the mark for mass K 
on the scale. 
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Concepts inherent to the number line 

Carlo drank volume C of 
orange juice from his 
bottle. How many volume-
units J of orange juice did 
he drink? 

J           C 

Before After 



Locating points for numbers on a number line 
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