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Comparing by Using 
Ratios Mixing Juice

 

  

2
Developing Essential Understandings of Ratios, Proportions & Proportional Reasoning:  Grades 6 -8
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Comparing by Using Ratios)

 

Comparing by 
Using Ratios

 

 

rate.

How are these statements similar? 

How are they different? 
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How many of you have made juice by adding water to a mix before? 

What was involved in making it?

Can I keep adding cans of water without making the juice less orangey?
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Assessing Questions

Tell me about your diagram.  What does it show?

How does this help to decide which mix is most or least 
orangey?

What kind of ratios does this visual represent?  

Advancing Questions

If you wanted to write numerical ratios to represent what you 
have in this visual strategy, what would they look like?  How 
would they help you decide which is most or least orangey?

1

3

5

14

3

8

2

5

Assessing Questions

Tell me about your work.

Tell me, for example, what 
3

8
means in the context of the 

problem. What does the 3 represent? The 8?  Is there any way 
you can let me know that in your explanation?

Advancing Questions (if no comparisons are being made)

How are you going to compare the mixes? Which is most 
orangey and how do you know? 

What are some ways that you have used in the past to make 
comparisons?  See if you can think about some of these and 
then try to make comparisons, in one or two ways.

Advancing Questions (if comparisons are being made)

How does knowing that  
1

3
is the ratio of concentrate to mix 

help you to answer Question D?

1
1

2

1
;  

1
4

5

1
;  

2

1
;  

1
2

3

1

2

3

1
;  

5

9

1
;  

1

2

1
;  

3

5

1

Assessing Questions

Tell me about your work.  What did you do and why?

What kind of ratios have you created? What do they represent? 
Is there any way you can let me know that in your explanation?

Advancing Questions

How are you using your ratios to decide which is most orangey?

How are you going to compare the mixes? Which is most 
orangey and how do you know? 

What strategy are you using to order your ratios? What does 
the order mean in the context of the problem?
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 2 : 3

30 : 45

 5 : 9

30 : 54

 1 : 2

30 : 60

 3 : 5

30 : 50

Assessing Questions

Tell me about your work.

What kind of ratios have you created? What do they represent? 
Is there any way you can let me know that in your explanation?

How did you decide that 30 cups of concentrate would be a 
helpful amount? 

How did you make the new ratios?  What strategy did you use?

How does making the amount of concentrate the same help you 
to reason about the problem?

Advancing Question

How are you going to compare the mixes? Which is most 
orangey and how do you know? 

Tell me which is the orangeyist and how you know?  Write an 
explanation. 
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Possible Errors and Misconceptions for Parts A and B Possible Questions to Address Errors and Misconceptions

Comparing the amount of water using absolute differences approach: Assessing Question

Tell me about your work.  Explain your thinking.

Advancing Questions

What would 2 batches of Mix C look like?  How would the 
“orangeyness” of this new one compare to Mix A?  Why?

For every one cup of water in Mix A how many cups of 
concentrate would I have?

A. The juice that will taste most 
orangey is Mix C because it 
does not have as much water 
as mixes A, B, and D.

B. The juice that will taste least 
orangey is Mix B because it 
has more water than mixes A, 
C, and D.

Possible Solution Paths for Part D Possible Assessing and Advancing Questions

Find the number of batches needed to make 120 cups of juice from 
each recipe.  Then multiply to find the amount of water and concentrate.  
For example, one batch of Mix A makes 5 cups of juice and since 120 
cups are needed, 120 + 5 yields 24 batches.  So, 2 x 24 or 48 cups of 
concentrate and 3 x 24 or 72 cups of cold water are needed.  48 cups of 
concentrate plus 72 cups of water yields 120 cups of juice for the 240 
campers. 

Assessing Questions

Why did you decide to work with 120 cups of juice?

How did you use 120 to help you solve the problem?

What does the 24 mean in the context of the problem and why 
did you multiply the 2 and 3 by it?

Advancing Questions

How can you check to see that the amounts you calculated are 
correct?

So the ratio of cups of juice in the big batch to cups of juice in the 
recipe is 120:5 (pointing to 120 + 5 on the paper). What is the ratio 
of cups of concentrate in the big batch to cups of concentrate in 
the recipe? What about the ratio of cups of water in the big batch 
to cups of water in the recipe?  Do you think that will happen with 
the other mixes, too?

Write those ratios in equation form and study the way they look.  
Is there a way to decide by looking at the statement that two ratios 
are equal 
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Make a rate or ratio table to 
scale up:

Mix D (for example)

Concentrate
in cups

Water
in cups

Total
in cups

3 5 8

6 10 16

9 15 24

12 20 32

15 25 40

45 75 120

Students may continue to add 
3:5:8 to each row until they reach 
45:75:120, or they may notice 
that they can multiply a row by a 
scale factor to get to their result 
more quickly as is shown in the 
last 2 rows of this table.

Assessing Questions

Why did you decide to organize your work in a table?  How is that 
helpful?

How are you getting from one row to the next in your table?

How did you know when to stop making new rows?

What patterns do you see in the table?

Advancing Questions

Can you show what you did in the last two rows so we don’t have 
to guess?  Use either an numerical expression or a written 
explanation. Then say WHY you knew you could do what you did.
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How much total juice does one batch of Mix A make? How can we figure out how many people one batch of this 
juice will serve?

What if each serving is one cup?  What if each serving is ½ cup?

If you were going to serve juice to 50 people, how many cups of juice would you have to make if each person gets 
½ cup of juice?  How many batches of juice would this be?

What are different strategies you might use to answer this question?  

What does it mean to be most orangey tasting?  To be least orangey tasting?  Why do we have to consider BOTH the amount of concentrate 
AND the amount of water?

Possible Student Responses

We made our comparisons using part-to-whole ratios.  We compared the part of the mix that is 
concentrate to the whole mix.  Then we made these fractions into decimals and looked for the largest 
because that would tell us which mix was most orangey. 

The numerator in our fraction is the number of pieces that are shaded and these represent the 
concentrate.  The denominator in our fraction is the total number of pieces in the diagram for a 
particular mix.  

The decimal (percent) would represent the portion of the whole diagram that is shaded.  In this case, 
the whole mix would have a value of 1 or 100%. 
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The solid squares represent cups of concentrate and the empty squares represent cups of water.  
We divided the water squares so that each cup of concentrate gets the same amount of water.

We can see that Mix A has the least water, 1 ½ cups, for each cup of concentrate, so it is the most
orangey.  

We can see that Mix C has the most water, 2 cups, for each cup of concentrate, so it is the least 
orangey

We were using part-to-part comparisons and they were using part-to-whole comparisons.  

For them to say which mix was most orangey they had to look for the mix that had the most 
concentrate.  For us to say which mix was most orangey, we looked for the mix that has the least 
water. 

We compared cups of water to cups of concentrate.  We wanted to figure out how much water 
goes with each cup of concentrate, so we divided the number of cups of water by the number of 
cups of concentrate. 

They divided up the area of the squares and we used ratios, unit rates, but they both convey similar 

information.  Like for Mix B, our ratio was 
1

4

5

1
which is water to concentrate and that’s what their 

picture shows. 

(This strategy is helpful to scaffold student 
thinking for Part D.)

We used part-to-part ratios. We thought if we had 4 big pots and used each pot to make many 
batches of each mix we could compare them.  We wanted each pot to have the same amount of 
concentrate so we could think about how much water is in each pot. 

The juice in each pot will taste the same as the original mix because we kept the ratio of 
concentrate to water the same.

Our strategy is probably most like the part-to-whole ratios where they found common 
denominators.  Even though we used part-to-part ratios to reason, their strategy was similar 
because, like us, they ended up with a lot more juice than was in the original mix. 
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Comparing and Scaling: Ratio, Proportion, and Percent, .
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Comparing by Using Ratios 

 
A useful way to compare numbers is to form ratios.  Talk to your classmates 

about what is the same and what is different about these ratio statements.  
 

 

In taste tests, people who preferred Bolda Cola outnumbered those who preferred Cola 

Nola by a ratio of 3 to 2. 

 

 

The ratio of boys to girls in our class is 12 boys to 15 girls. 

 

 

For every four tents there are 12 scouts.  

 

 

The ratio of boys to students in our class is 12 boys to 27 students. 

 

 

The ratio of kittens to cats in our neighborhood is 
1

4
. 

 

 

The sign in the hotel lobby says:  

1 dollar Canadian : 0.85 dollars U.S. 

 

 

A paint mixture calls for 5 parts blue paint to 2 parts yellow paint. 

 

 

 

 

 
From Lappan et al. (2002).  Comparing and Scaling:  Ratio, Proportion, Percent, p. 26.  Connected Mathematics, Pearson. 
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MIXING JUICE 
 

Julia and Mariah attend summer camp.  Everyone at the camp helps with the cooking and 

cleanup at meal times.  

 

One morning, Julia and Mariah make orange juice for all the campers.  They plan to make the 

juice by mixing water and frozen orange juice concentrate.  To find the mix that tastes best, 

they decide to test some mixes.  

 
Developing Comparison Strategies 

Which mix will make juice that is the most “orangey”?  Explain. 

Which mix will make juice that is the least “orangey”?  Explain. 

Which comparison statement is correct?  Explain. 

a.
5

9
 of Mix B is concentrate   

5

14
 of Mix B is concentrate

Assume that each camper will get 
1

2
 cup of juice.   

For each mix, how many batches are needed to make juice for 240 campers? 

For each mix, how much concentrate and how much water are needed to make juice 

for 240 campers? 

 

 

 

 
.  Comparing and Scaling:  Ratio, Proportion, Percent
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For example, if it took 7 hours to mow 4 lawns, then at 
that rate, how many lawns could be mowed in 35 hours?  At what rate were lawns being mowed?

For example, if a person walks 1/2 mile in each 1/4 hour, compute the unit rate as the complex fraction 1/2/1/4 miles per hour, equivalently 2
miles per hour.
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