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A school needed 240 four-packs of juice boxes for 
a field trip. However, the school accidentally bought 
240 six-packs of juice boxes. How many extra juice 
boxes did the school buy?

On Saturday there was a walkathon.

How many miles did Leslie walk?
After a hurricane, the 12 residents of a  
nursing home didn’t have any clean  
water to drink. Their neighbors donated 
40 gallons of bottled water, which would 
provide ___ gallons for each resident.

In a snack shop there is a frozen yogurt machine. 
When there is 3 l of frozen yogurt in the machine, 
the machine is 1

3  full. How much frozen yogurt is in 
the machine when it is 1

4  full?

Brandon was reading his math book. He saw the 
equation 3

4  × (4 + 1
2 ) = 3 + 3

8  . He said, “I don’t get 
it—where did the 3 and the 3

8  come from?” Write an 
explanation that could answer Brandon’s question.

A neighborhood garden will have 6 
wooden planting boxes. Every box will 
have the same shape (see diagram). 
Soil can be bought by the truckload; 
a truckload is 54 ft3 of soil. How many 
truckloads of soil will fill all of the boxes?

(1) Circle T for true or F for false.
 (a)  9 thousandths + 5 hundredths  

> 3 hundredths + 2 tenths  T     F
 (b)  92 hundredths + 4 thousandths  

> 0.924  T     F
 (c) 0.456 < 0.5  T     F

(2) Write each number in the requested form.
 (a) 7 thousandths + 5 tenths = ____ (decimal)

 (b) 0.1 tenths = ____ (decimal)

 (c) 2
100  +  5

1000  = ____ (decimal)
       = ____ (fraction in lowest terms)

Write the requested values.

(1) Arya and Lily’s house 
is 1

5  mile from the store.  
(a) Arya ran 1

3  of the 
way from her house to 
the store. How far, in miles, did Arya run? (b) Lily ran 
2
3  of the way from her house to the store. How far, in 

miles, did Lily run? (2) It is 2
5  mile from Leon’s house 

to the store. (a) Leon ran 1
3  of the way from his 

house to the store. How far, in miles, did Leon run? 
(b) Compare how far Leon and Lily ran; what do you 
notice, and why is it true?

Shipwrecks are at locations A (2, 1 1
4  ) and B (4, 1 1

4 ).  
Shipwrecks are also at locations C (4, 3 1

2 ) and D 
(2, 3 1

2 ). (1) Mark C and D on the map and shade 
rectangle ABCD. (2) Some believe there is sunken 
treasure in the region you shaded. How large is that 
region in mi2?

A scalene triangle is a triangle in which the sides 
all have different lengths. Thinking about this, 
Alana decided there should also be a name for 
quadrilaterals in which the sides all have different 
lengths. She said, “I’ll name them after myself.” 
She defined an alana-gon to be a quadrilateral 
in which the four sides all have different lengths. 
(1) Draw an example of an alana-gon. (2) True 
or false: (a) All squares are alana-gons. (b) No 
trapezoids are alana-gons.

(1)  Solve:  1
3  = 0.1 + ?

(2)  Is there a number greater than 1
5  and less than 

1
4  ? If you think so, find such a number. If you 
think there is no such number, explain why.

(3)  Show one of the above problems and its solution 
on a number line.

Juliet said, “I’m thinking of a rectangle. Its area is 1 
square unit. Its perimeter is more than 1 million units.”
(1)  Is Juliet thinking of something possible or 

impossible? Use math to decide for sure.
(2)  Explain your reasoning to your classmates.  

Revise your explanation based on suggestions 
from your classmates.

Before it rained, the teacher went outside and 
placed identical baking pans on the ground. After 
it rained, the teacher brought the pans inside, and 
students measured how much water was collected 
in each pan.

If all the water collected were shared equally among 
the pans, how much water would be in each pan?

Catherine

I walked 1
3  mile farther than Leslie.

I walked 1 1
4  mile.

12
 in

108 in

48 in

Planting Box

4087 × 53 = ?
246 × 914 = ?
9744 ÷ 12 = ?
1461 ÷ 6 = ?
4 − (8 − 4) = ?

1
10 ÷ 10 = ?
7
8  × 5

3  = ?
8 × ? = 73
3 ÷ 1

8   = ?
1
2  + 1

3  − 1
5  = ?

1
3  ÷ (6 × 5) = ?

0.4 × 0.9 = ?
0.75 ÷ 0.01 = ?
0.63 ÷ 0.3 = ?
0.86 + 0.4 = ?
0.72 − 0.17 = ?
0.02 + 0.2 = ?
0.8 − 0.55 = ?
637 − 1.31 = ?
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5:12 Rain Measurements
Teacher Notes

Answer 
1 liter.

Click here for a student-facing version 
of the task.

Refer to the Standards
5.MD.B; MP.2, MP.4. Standards codes 
refer to www.corestandards.org. 
One purpose of the codes is that 
they may allow a task to shed light 
on the Standards cited for that task. 
Conversely, reading the cited Standards 
may suggest opportunities to extend a 
task or draw out its implications. Finally, 
Standards codes may also assist with 
locating relevant sections in curriculum 
materials, including materials aligned 
to comparable standards.

Aspect(s) of rigor: 
Application

Additional notes on the design  
of the task
•	 The answer to task 5:12, 1 liter, may 

draw attention to the fact that 
half of the observations have that 
exact value, while two values are 
slightly greater and another value is 
substantially less, so that 1 liter is a 
plausible “balance point” of the data; 
this prefigures work with the mean as 
a measure of center in grade 6.

•	 In an idealized rain shower, one might 
expect every baking pan to contain 
the same amount of water. However, 
there can also be variability in the rain 
collection and in the measurement 
process.

Central math concepts

Students’ data work in the upper-elementary grades concentrates on 
measurement data displayed in line plots.† In a line plot like the one 
shown in task 5:12, the “x” symbols are the individual data points.‡

The number line diagram in a line plot corresponds to the scale on the 
measurement tool that was used to generate the data. In task 5:12, the 
measurements are liquid volumes in liters, but if the measurements had 
been masses, for example, then the units on the scale would be kilograms 
or another unit of mass.

As for the vertical scale on a line plot, a vertical scale isn’t shown on the 
line plot in task 5:12, but if a vertical scale had been shown, then it would 
be a count scale, meaning that the tick marks on the vertical scale would 
be the numbers 0, 1, 2, 3, and so on, indicating the number of observations 
above each tick mark.

Interpreting a line plot involves grasping the correspondence between an 
“x” symbol or dot, its horizontal position on the measurement scale, and 
what fact about the situation is being thereby recorded. For example, the 
leftmost “x” symbol records the fact that one of the baking pans set out by 
the teacher collected 5

8  of a liter of water.

From the individual data points (the “x” symbols), students can count to 
find the total number of observations, 6, which is one numerical summary 
of the data—and also the number of pans set out by the teacher. 

There are close connections in every elementary grade between students’ 
data work and their expanding use of numbers and operations in context; 
see Table 1, p. 4 of the relevant Progression document for a list of these 
connections in grades K–5. Students’ work in representing and analyzing 
measurement data connects directly to their growing number sense of 
fractions and to their increasing ability to operate with fractions to solve 
problems in context. In task 5:12, students use a number line diagram 
marked in eighths. They use addition to determine the total volume of 
water collected, in liters. And they use division to determine the answer to 
the unknown factor problem 6 × ? = 6, where the factor on the left-hand 
side corresponds to the number of baking pans, the result on the right 
corresponds to the number of liters in all, and the unknown factor is the 
number of liters in one pan.

As the Guidelines for Assessment and Instruction in Statistics Education 
Report notes, “data are not just numbers, they are numbers with a context. 
In mathematics, context obscures structure. In data analysis, context 
provides meaning.”§ Thus as the Progression document notes, “students 
should work with data in the context of science, social science, health, and 
other subjects, always interpreting data plots in terms of the context they 
represent” (p. 3).
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Relevant prior knowledge

The following mathematics knowledge may be activated, extended, and 
deepened while students work on the task: thinking about capacity in 
units of liters; using number lines with fractions; calculating sums of mixed 
numbers with equal denominators; and using addition and division to 
solve problems in context.

Extending the task

How might students drive the conversation further?

•	 Students could consider what would have happened if the rain shower 
had lasted twice as long. What might the line plot have looked like?

•	 Students could use websites such as weather.gov to research the 
measurement of rain in weather research.

Related Math Milestones tasks
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2
3  of a charging cord is 1

2  meter long. How long 
is the charging cord? (Answer in meters.) 

How much of a 3
4 -ton truckload is 2

3  ton of 
gravel?

(1) Would you prefer 33% of a $100 prize or 75% 
of a $50 prize? (2) 8 is 25% of what number? (3) 
14 is what percent of 200? (4) Write 6.25% as a 
decimal, then as a fraction in lowest terms. (5) 
Find the total cost of a $16 item after a sales tax 
of 6.25% is added. (6) A 3% tax on a $100 item 
adds ___ dollars to the cost. A 3% tax on a $1 
item adds ___ dollars to the cost.

In the month of February 2021, there were 20 
weekdays and 8 weekend days. Here are some 
questions about that month. (1) (Circle all of 
the correct answers.) The ratio of weekdays to 
weekend days was 20:8  10:4  5:2  5:7. (2) There 
were ___ times as many weekdays as weekend 
days. (3) True or false: 5

7  of the days that month 
were weekdays. (4) Approximately what percent 
of the days that month were weekdays?

The diagram 
shows a 
rectangle. 
The variables 
a, b, c, and d 
are lengths 
in meters. 
(1) Using the 
variables, write three different expressions 
for the area of the rectangle. (2) Choose two 
of your expressions and show that they are 
equivalent by applying properties of operations. 
(3) State the property or properties you used.

Pencils down Think about the equation  
241p = 3

4 . Is there a whole number that solves it?  
Is there a non-whole number that solves it?  
Convince a classmate that your answers are right.

Pencil and paper (1) 81.53 ÷ 3.1 = ?  
(2) 7

8  ÷ 2
3  = ? (3) Check both of your answers  

by multiplying.

The table shows 
temperatures at the South 
Pole before and after 
midnight on October 
10–11, 2019. 

My car drives 570 mi with 15 gal of gas.  
(1) Mental math/Pencil and paper (a) If I drive 
57 mi, I’ll use ___ gal. (b) If I drive 5,700 mi, I’ll 
use ___ gal. (c) If I have 5 gal left, I can drive 
___ more mi. (d) I can drive ___ mi with 30 
gal. (2) Calculator Calculate both unit rates for 
the proportional relationship. (3) (a) If I drive 
532 mi, I’ll use ___ gal. (b) If I have 11 gal left, I 
can drive ___ more mi. (4) Make a two-column 
table using your answers to (1a), (1c), (1d), 
(3a), and (3b). Then use graph paper to plot the 
values in the table. Label the axes of your plot.

(1) Which of the numbers 5, −7, 2
3  , − 1

2  is  
farthest from 0 on a number line? Which is 
closest to 0? (2) True or False: 1

2  > −8.  
(3) Explain why −(−0.2) = 0.2 makes sense.

A farmer uses a tractor to plant corn quickly 
in the springtime. The farmer plants 216 acres 
every 12 hours. Create a formula for the number 

of acres the farmer 
plants in n hours.

(1) Look up the 50 top songs on a music 
streaming service. Type each song’s duration 
into a spreadsheet. (2) Write a sentence about 
the data giving a measure of center and a 
measure of variability. (3) Make a histogram 
of the data.* (4) Write a sentence describing 
the overall pattern of the distribution and any 
striking deviations from the overall pattern. (5) 
Imagine that one year from now, you go back 
online and repeat (1)–(4). In what ways would 
you expect the data distribution to look similar? 
What differences would you expect to see? 

*Use this histogram for (4) and (5) if you don’t do (3).

Pencils down If r = 1.748, what is the value of 
0.96r + 0.04r − r ?

(1) What is the area of the triangle in the 
coordinate plane with vertices (1, 2), (−5, 2), 
and (−8, 9)? (2) How does the area change if we 
change the third vertex to (−3, 9)?

Time

Hours  
after 

Midnight
Temp  

˚F

8:00 pm  –4 –42
9:00 pm  –3 –42
10:00 pm –2 –41
11:00 pm  –1 –40
Midnight 0 –39
1:00 am 1 –39
2:00 am 2 –38

ba

d

c

Plot the data on 
graph paper and 
label the plot. 
Describe any 
patterns you see.
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A tablespoon holds 15 ml of olive oil, which is 3 
times as much as a teaspoon holds. How many 
ml of olive oil does a teaspoon hold?
Equation model:  
Answer:  

In gym it was fitness day. Students ran laps 
around the gym.

How many laps did Catherine run?

(1)  Find the three missing lengths and 
write them on the diagram. Compare 
answers with a classmate.

(2)  What is the total area of the diagram?
(3)  Look for connections between the 

diagram and the division problem. 
What connections can you see?

Write the values of the products and quotients. 
Check the quotients by multiplying.

A cook in the school kitchen uses 6 oz of cheese 
to make a pizza. The kitchen has 45 lb of cheese. 
How many pizzas will that make?

(1)  A red rectangle has length L = 12 in and width 
W = 6 in. Use the formula A = L × W to find 
the area of the red rectangle. 

(2)  A blue rectangle has length 1 ft and width  
1
2  ft. Draw a picture to show that two copies 
of the blue rectangle make one square foot. 
Based on your picture, what is the area of the 
blue rectangle?

(3)  Do the red rectangle and the blue rectangle 
have equal areas? Tell how you decided.

540,909 + 87,808 − 5,864 + 2,556 = ?

Everyone in class measured the length of their 
pencil. Here are the measurements:

(1) How many pencils were measured?
(2)  How much longer was the longest pencil 

than the shortest pencil?
(3)  Could two of the pencils be laid end to end to 

make a total length of 1 foot?

(1)  Compare 5
9  to 4

7 . First do it by making equal 
denominators. Then do it by making equal 
numerators.

(2)  Ariana said, “ 300
400 looks greater than 3

4  . 
How can they be the same size?” Write or 
say an explanation that could help Ariana 
understand why 300

400 and 3
4  are the same size.

(3)  Which is closer to 1 on a number line, 4
5  or 

5
4  ? Tell how you decided. Draw a number 

line and show 4
5  and 5

4  accurately on the 
number line.

(1a−f)  Write the values of the 
products. Compare answers 
with a classmate.

(1g)  Which answer is twice as much  
as the answer for (e)?

(1h)  Which answer is six times as  
much as the answer for (a)?

(1i)  Which two answers are equal?

(2)    Zoe was reading her math book.  
She saw the equation 6 x (4 + 1

2 ) =  
24 + 3. She said, “I don’t get it—where 
did the 24 and the 3 come from?” Write 
an explanation that could answer Zoe’s 
question.

Grandpa took a jar of pennies 
to the bank. He said, “I’d like 
nickels for this, please.” The bank 
teller poured the pennies into a 
counting machine. “Eighty-seven 
dollars and forty-two cents,” said 
the teller. (1) How many nickels 
did Grandpa get? (2) Check your 
answer with an estimate.

Write the values of the expressions. Read each 
completed equation aloud.

L is a line, R is a ray, and T is a triangle.  
True or false:
(1)  Line L is a line  

of symmetry for  
triangle T.

(2) Line L intersects ray R.
(3)  Triangle T has two angles measuring less 

than 90 degrees.

Super Hauler Truck

The pickup truck can  
carry 1 3

5  tons. The super  
hauler truck can carry  
300 times as much. How  
many tons can the super  
hauler truck carry?

Pickup Truck

4 5 6 7 8

x x x x x x x x
x

x
x

x
x
x

x
x
x

x
x
x

x x x x
x

inches

700 square units 210 sq units7
units

49 square units

? units ? units
?

units

1 37
7  959
– 700

259
– 210

49
– 49 

0

Leslie

I ran 1 2
3  more laps than Catherine.

I ran 6 1
3  laps.

 40 × 20
 30 × 11
 12 × 60
 5 × 19
 480 ÷ 8

  4 × 1
7  = ___

       (a)
  6 × 4

7  = ___
       (b)
86 × 1

86 = ___
        (c)
   6 × 8

2  = ___
       (d)
  9 × 1

9  = ___ 
       (e)
  9 × 2

9  = ___
        (f)

Mentally With pencil and paper

6,132 
×        6

48 
×  39 7   8,722

3 fifths + 2 fifths = ___

 1
10   +  3

100  = ___ (fraction)

     = ___ (decimal) 

      6
25   +  6

25   = ___
1
8   +  5

8   −  3
8    = ___

L

T

R

4:3
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A school needed 240 four-packs of juice boxes for 
a field trip. However, the school accidentally bought 
240 six-packs of juice boxes. How many extra juice 
boxes did the school buy?

On Saturday there was a walkathon.

How many miles did Leslie walk?
After a hurricane, the 12 residents of a  
nursing home didn’t have any clean  
water to drink. Their neighbors donated 
40 gallons of bottled water, which would 
provide ___ gallons for each resident.

In a snack shop there is a frozen yogurt machine. 
When there is 3 l of frozen yogurt in the machine, 
the machine is 1

3  full. How much frozen yogurt is in 
the machine when it is 1

4  full?

Brandon was reading his math book. He saw the 
equation 3

4  × (4 + 1
2 ) = 3 + 3

8  . He said, “I don’t get 
it—where did the 3 and the 3

8  come from?” Write an 
explanation that could answer Brandon’s question.

A neighborhood garden will have 6 
wooden planting boxes. Every box will 
have the same shape (see diagram). 
Soil can be bought by the truckload; 
a truckload is 54 ft3 of soil. How many 
truckloads of soil will fill all of the boxes?

(1) Circle T for true or F for false.
 (a)  9 thousandths + 5 hundredths  

> 3 hundredths + 2 tenths  T     F
 (b)  92 hundredths + 4 thousandths  

> 0.924  T     F
 (c) 0.456 < 0.5  T     F

(2) Write each number in the requested form.
 (a) 7 thousandths + 5 tenths = ____ (decimal)

 (b) 0.1 tenths = ____ (decimal)

 (c) 2
100  +  5

1000  = ____ (decimal)
       = ____ (fraction in lowest terms)

Write the requested values.

(1) Arya and Lily’s house 
is 1

5  mile from the store.  
(a) Arya ran 1

3  of the 
way from her house to 
the store. How far, in miles, did Arya run? (b) Lily ran 
2
3  of the way from her house to the store. How far, in 

miles, did Lily run? (2) It is 2
5  mile from Leon’s house 

to the store. (a) Leon ran 1
3  of the way from his 

house to the store. How far, in miles, did Leon run? 
(b) Compare how far Leon and Lily ran; what do you 
notice, and why is it true?

Shipwrecks are at locations A (2, 1 1
4  ) and B (4, 1 1

4 ).  
Shipwrecks are also at locations C (4, 3 1

2 ) and D 
(2, 3 1

2 ). (1) Mark C and D on the map and shade 
rectangle ABCD. (2) Some believe there is sunken 
treasure in the region you shaded. How large is that 
region in mi2?

A scalene triangle is a triangle in which the sides 
all have different lengths. Thinking about this, 
Alana decided there should also be a name for 
quadrilaterals in which the sides all have different 
lengths. She said, “I’ll name them after myself.” 
She defined an alana-gon to be a quadrilateral 
in which the four sides all have different lengths. 
(1) Draw an example of an alana-gon. (2) True 
or false: (a) All squares are alana-gons. (b) No 
trapezoids are alana-gons.

(1)  Solve:  1
3  = 0.1 + ?

(2)  Is there a number greater than 1
5  and less than 

1
4  ? If you think so, find such a number. If you 
think there is no such number, explain why.

(3)  Show one of the above problems and its solution 
on a number line.

Juliet said, “I’m thinking of a rectangle. Its area is 1 
square unit. Its perimeter is more than 1 million units.”
(1)  Is Juliet thinking of something possible or 

impossible? Use math to decide for sure.
(2)  Explain your reasoning to your classmates.  

Revise your explanation based on suggestions 
from your classmates.

Before it rained, the teacher went outside and 
placed identical baking pans on the ground. After 
it rained, the teacher brought the pans inside, and 
students measured how much water was collected 
in each pan.

If all the water collected were shared equally among 
the pans, how much water would be in each pan?

Catherine

I walked 1
3  mile farther than Leslie.

I walked 1 1
4  mile.

12
 in

108 in

48 in

Planting Box

4087 × 53 = ?
246 × 914 = ?
9744 ÷ 12 = ?
1461 ÷ 6 = ?
4 − (8 − 4) = ?

1
10 ÷ 10 = ?
7
8  × 5

3  = ?
8 × ? = 73
3 ÷ 1

8   = ?
1
2  + 1

3  − 1
5  = ?

1
3  ÷ (6 × 5) = ?

0.4 × 0.9 = ?
0.75 ÷ 0.01 = ?
0.63 ÷ 0.3 = ?
0.86 + 0.4 = ?
0.72 − 0.17 = ?
0.02 + 0.2 = ?
0.8 − 0.55 = ?
637 − 1.31 = ?
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Like task 5:12, task 5:2 Water Relief involves a division of an amount of a 
continuous measurement quantity by a whole number.

In later grades, measures of center are part of task 6:7 Song Length 
Distribution (note that task 5:12 involves equally redistributing the water in 
the baking pans, which prefigures the statistical mean).

In earlier grades, task 4:3 Pencil Data involves contextual problem solving 
based on interpreting data represented on a line plot.

Curriculum connection
1.	 In which unit of your curriculum would 

you expect to find tasks like 5:12? 
Locate 2-3 similar tasks in that unit. 
How are the tasks you found similar 
to each other, and to 5:12? In what 
specific ways do they differ from 5:12?

2.	Thinking about the curriculum unit 
you identified, at what point in the unit 
might a task like 5:12 help students 
converge toward grade-level thinking 
about the important mathematics 
in the task? What factors would you 
consider in choosing when to use 
such a task in the unit?*

†  �Common Core Standards Writing Team. (2011, June 20). 
Progressions for the Common Core State Standards in 
Mathematics (draft): K–3, Categorical Data; Grades 2–5, 
Measurement Data. Tucson, AZ: Institute for Mathematics 
and Education, University of Arizona.

‡  �In line plots generated by technology, data points are 
often marked by small filled circles, or “dots.” Apart from 
that cosmetic feature, the terms line plot and dot plot are 
synonymous.

§  �The Guidelines for Assessment and Instruction in 
Statistics Education Report was published in 2007 by the 
American Statistical Association, http://www.amstat.org/
education/gaise.

*  �Math Milestones™ tasks are not designed for summative 
assessment. Used formatively, the tasks can reveal and 
promote student thinking.
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Solution Paths
•	 What solution paths might you expect to see? 

•	 What representations might you see? What 
correspondences between those representations 
might be noticed by students (or be worth 
pointing out to students) and discussed by 
them? 

•	 What misconceptions or partial understandings 
might be revealed as students work on the task? 
How could you respond to these positively and 
productively?

Language
•	 What might you expect to hear from students 

engaged with the task? What does that 
language reveal about their mathematical 
thinking, and how might you respond to different 
ways of thinking? 

•	 If students are using early English or using 
multiple languages in an integrated 
communication system, how might you help 
their classmates see those mathematical ideas 
as valuable?

•	 Even when using nascent language, students 
are thinking and communicating their thinking. 
What might it look like to respond positively and 
productively to the mathematics in their thinking 
before giving feedback on the language used?

Identity, Agency, and Belonging
•	 How can you engage students’ interests, 

experiences, or funds of knowledge? 

•	 How can you build students’ self-confidence as 
learners, thinkers, and doers of mathematics? 

•	 What choices are there for a student to make in 
the task? How can you build students’ agency 
to the point where they notice and make these 
choices to solve problems? 

•	 How might one use feedback to build student 
agency? Where might there be opportunities to 
build students’ self-confidence? 
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On this page, you can write your  
thoughts on the following questions.

Anticipating and responding to student thinking about the task
Imagine how students might think about the task, and what you might see and hear while they work.

5:12 Rain Measurements
Teacher Notes
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