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Questions like these can be helpful as teachers implement
the Common Core State Standards for Mathematics.

Some questions are useful in helping students develop
the habits of mind referred to in the Standards for
Mathematical Practice.

Although these questions appear under different headings,
the habits are intertwined, and many questions overlap in
the kind of thinking and performance they elicit.

Other questions are meant to guide students to the heart
of the mathematics. Both kinds of questions are necessary
to develop mathematical proficiency.




Questions and prompts

to engage and build
mathematical practices

1.

Make sense of problems and
persevere in solving them.

« Retell this problem in your own words.
« What do you have to find out?

« Can you think of similar problems we
have solved? How might that help?

« What have you already tried?

o Where in the problem are the numbers
you used?

« Can you think of another strategy to try?
o Where could you start?

« Could you use objects or pictures to help
you solve the problem?

o |s this answer reasonable? Does it make sense?
Why or why not?

(Add your own)

. Reason abstractly and quantitatively.

« Can you write an equation?

 What do these numbers represent? What does
stand for?

» What is the relationship between the quantities
in this problem? (What is the relationship
between and ?)

« Does your solution answer the question?
 What is the unit being used?

» How do you know that?

(Add your own)

. Construct viable arguments and

critique the reasoning of others.
« Convince us that your solution is correct.
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» Did you test whether your method worked?
How?

« Can anybody explain it a different way?

* Does 's solution make sense to you?
Why or why not? Did you ask a question
about what is unclear?

« (an you explain what did?

o How are these solutions alike? How are these
solutions different?

o Tell us why you think the solution is wrong.
(Add your own)

. Model with mathematics.
« Show me what you mean so | can see it.

 Which representation is most helpful to you
(objects, diagram/picture, table, graph, equation,
etc.)? What about it helped?

« (Can you write an equation to represent this
situation?

» What are the important quantities/numbers in
the problem?

(Add your own)

. Use appropriate tools strategically.

 What mathematical tools can you use to solve
the problem?

 Which tool would be most helpful for you?
Would a ora make more sense?

« (Can that tool model this problem?

» How could estimation help you with this
problem?

« Which of the tools takes less time?
o Why did you decide to use ?
(Add your own)
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6. Attend to precision.

o Use precise math language and definitions
in your explanation.

 What does the equal sign tell you here?

« Label quantities and axes so we all know
what they refer to.

« Relate your answer to the problem’s
context or story.

« How can you test your solution?

o Were you able to follow 's explanation?
Can you explain it now? What wasn't clear?

(Add your own)

7. Look for and make use of structure.

« Do you see a pattern as you work? What is it?
Can it help you?

« Can you think of a rule or a property that could
help us?

o We said some things in mathematics are always
true. Can one of those relationships or structures
help here?

(Add your own)

8. Look for and express regularity in
repeated reasoning.

« What does that pattern/repetition tell you?
« What pattern do you see in the calculation?

o Can you predict the next one? The nth one?
Is it true in all cases?

« Can you make a conjecture about ?
Will it always be true?

o Why does that always work?
(Add your own)

The Standards for Mathematical Practice describe ways in
which developing student practitioners of the discipline of
mathematics increasingly ought to engage with the subject

matter as they grow in mathematical maturity and expertise
throughout the ... years.

—CCSSM, p. 8
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Questions and prompts

focusing on elementary
mathematics content

Counting, Addition and Subtraction
1. What number is 10 and four more?
2. How do you know there are 12 here?

3. Here's 6. How many more to 10?7
How do you know?

4. How can you make 7 + 6 easier to add?
Tell us why.

5. What does it mean to solve 14— 8 as a
missing addend problem. Talk us through it.

Can you solve this a different way?

How can you check your subtraction
(or addition) problem? Why does that work?

Place Value

1. How many ways can you show the number
with base-10 blocks?

2. What would happen to the number
(e.g., the 4) if | moved it here?

3. What s the difference between 25 tens
and 250?

4. How could decomposing 3000 make it easier
to subtract 3000 — 642. How would you
decompose it?

5. How is it possible to subtract 60 — 18 when
there are no ones to subtract from?

Multiplication
1. What does a x b mean? How else can you
explain it?
2. How are multiplication tables built? Explain
using one table as an example.

3. How does modeling multiplication differ from
modeling addition? Why?
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4. Why do we say that multiplication and
division are inverse operations? How can that
help you make division easier?

5. Compare 4, 9 and 36. Use multiplication
language.

6. If the divisor doubles, what happens to the
quotient? What if the divisor is cut in half?

7. If the multiplier is cut in half and the number
being multiplied is doubled, what happens to
the product? Use a model to explain.

8. Write a real-life problem to go with the
equation.

9. Explain how each symbol relates to the story.

Fractions

1. What's the whole for this fraction?
What's the unit for the question/answer?
What does each fraction refer to?
Show this fraction on the number line.

o= B

How does the size of the fraction change
if only the denominator is increased?
Decreased? If only the numerator is
increased? Decreased? Why?

6. s this fraction >, =, or < 1? How about '2?
How do you know?

7. You added the numerators but not the
denominators. Why?
How did you get this denominator?
Why did you multiply the denominators?
Describe what is happening when you do
that.

10. Explain how to create equivalent fractions.

11. Explain the difference between array and area
models for multiplication. Which is easier for
you? Why?

12. What does it mean to multiply a fraction less
than one by another fraction less than one?
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13. Explain why you do or do not multiply
the denominator when multiplying a
fraction by a whole number.

14. When would you multiply denominators
when multiplying two fractions?
Why? Show what is happening to
those numbers when you multiply the
denominators.

Number Systems

1. Explain, using a model, what happens
to a number when you multiply it by 10.
Why? What happens when you multiply
a number by 100? Why?

2. When two whole numbers that do not
begin with zero are compared, the longer
one is always greater. Does that hold true
for numbers with decimals smaller than
17 Why or why not? Use examples.

3. (Given worked problems) Can you reason
about where the decimal point should go
without counting? Can you estimate the
answer?

4. Will your answer be closer to 6, 60 or
600? How do you know?

5.  What happens to the number (e.g., the
4) when | move it one place to the left?
One place to the right? Why?

6. What is the relationship of the places in
our number system?

Geometry

1. What are the defining attributes of
(name a polygon)? Does it belong to a
larger category of shapes? Name other
shapes in that category.

2. What is the difference between a
anda___ ?
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11.

12.

Other

— P

What is area? Show me where the area is for
this shape. How can | calculate the area?

Explain why area can be found by multiplying
length times width. What units are
appropriate to measure this area? Why are
they called that?

What is perimeter? Show me where the
perimeter is for this shape (or for something
in the room). How can | calculate the
perimeter?

Prove whether or not a rectangle with a
certain perimeter will always look the same.
Someone said that division is like finding the
missing side of a rectangle. Explain that.
Why do we use square units when we talk
about area?

What are angles and how are they measured?

. When we find the volume of a figure, what

are we finding?

Create a model that can be used to determine
the volume of a square or right rectangular
prism and explain how the model shows

how to find the volume without building a
concrete model.

What is the difference between an attribute
and a defining attribute?

What's the pattern of growth?
How are the numbers changing?
What could a table show you?

Is there something that is the same
every time?
What does that tell you?
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Neither well-written standards, nor tasks with high cognitive de-
mand, nor questions by themselves guarantee that students will
engage in high-level discussions or learn rigorous mathematics,
weaving together conceptual understanding, procedural skill
and fluency, and appropriate application to the world in which
they live. But what happens between students and teachers as
they work with tasks can make a huge difference in whether
they do. The kinds of questions asked embody a teacher’s expec-
tations about what is important to know.

We urge you to keep in mind the findings below. (Henningsen &
Stein, 1997; Stein et al., 1996. Implementing Standards-Based
Mathematics Instruction.)

« Tasks take on a life of their own after being introduced, and
the introduction itself sets the teacher's expectations. Are
students to think and learn or follow a prescribed path?

« "Teachers can promote sense-making and deeper levels of
understanding by consistently asking students to explain how
they are thinking about the task. Or, conversely, they may
cut off opportunities for sense-making by hurrying student
through the tasks, thereby not allowing them the time to
grapple with perplexing ideas.”

« When high-level tasks were enacted as intended, support
factors provided by the teacher included “tasks that built on
students’ prior knowledge, appropriate scaffolding of student
thinking (thought-provoking questions that preserve task
complexity), sustained pressure for explanation and meaning,
[and] modeling of high-level thinking and reasoning by the
teacher and more capable peers.”

Help children connect models,
symbols and words.

Keep pressing until you get
to the heart of the matter.

Remember that “wait time”
is an ally of thinking and
learning.
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