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Questions

ror Math Class

Questians like these can be helpful as teachers implement
the Comman Core State Standards for Mathematics

Some questions are usatul in helping students develog
the hatits of ming referred 10 i tha Standards far
Mathematical Practice,

Altheugh these questions ppear under differant headings,
the habits are intertwined, and many quastions ¢eerlzp in
the kind of thinking and performance they elicit

Other quastions are meant to guide studants to the heart
of the mathematics. 8ath kinds of questions are necessary
ta davelop mathematica! proficiency




Questions and prompts

to engage and build
mathematical practices

1. Make sense of problems and
persevere in solving them.

» Retell this preblem 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?

« Where in the problem are the numbess
you used?

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

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

* I3 this arswer reascnable? Does it make sensa?
Whey o1 why not?

(Add voar own)

2. Reason abstractly and quantitatively.
« Can you write an equaticn?

* What da these numbers rapresent > What does
stang for?

« What is the refationship batween the quantities
in this problem? {What is the relationshig
between and ?)

» Does your solution answer the question?
+ What is the unit being ysed?

* How do you knows that?

{Add your own)

3. Construct viable arguments and
critique the reasoning of others.

« Comvince us that your salution is correct



o [1g you test whether your method worked ?
How?

« Can anybody explain it a different way?

» Does ___'s solution make sense 1o you?
Why ar why not? Did you ask a question
about what is unclear?

» Canyouexplainwhay __ did?

» Hows are these solutions alike? How are these
solutions different?

« 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 represantation s most helpful 10 you
logjects, dagramvpicturs, table, gragh, equation,
etc.)? What about it helped?

« Can you write an eguation to reprasant this
situation?

+ What are the important quantities/numbers in
the protlem?

(Acd your own)

- Use appropriate toals strategically.

» What mathematical 1ools can you use ta solve
the preblem?

» Which tool would be most heigful for you?
Wouda __ ora___ make more sense?

» Can that 1cal mogel this prablem?

» How could estimation help you with this
problem?

« Which of the toofs Lakes less time?

* Why did you decide to use ___ ?

{Add your awn)



6. Attend to precision.

» Use precsse math language and delinitions
in your explanation

« What does the equal sign tell you here}

« Label quantities and axes so we all know
what they refer 1o,

* Relate your answer Lo the problem'’s
context or story.

+ How can you 1est your solution?

» Ware you able to folion s explanation?
Can ybu explain it now? What wasn't clear?

{Add your own)

7. Look for and make use of structure.

« Doyou see 3 patter as you work? What is it?
Can it help you?

+ Can you think of a wle or 3 propesy that could
helg us?

¢ We said some things in mathematics are ahways
true. Can one of those relationships o structures
help hera?

{Add your own)

8. Look for and express regularity in

repeated reasoning

s What goes that patternirapetitica tell you?

* What pattern do yeu see in the calculation?

» Can you pred! the next one? The nth one?
IS0t true in all cgses?

+ Can you make a comectuse about =
WIlE it alvaays be true?

 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.
—(CSSM, p. 8




Questions and prompts

focusing on elementary
mathematics content

Counting, Addition and Subtraction
1. What number is 10 and four mare?
2. How do you know there are 12 here?
3. Here's 6. How many more to 107
How 0o you know?
4.  How can you make 7 + & easier to 2dd?
Tell us why.

5. What does it mean to sohe 14 -8B as a
missing addend problem. Talk us through it

Can you solve this a different way?

7. How can you check your sublraction
{or addition) problem? Why dogs that work?

Place Value

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

2. What would happen 1o the number
{e.q., the 4} if | moved it here?

3. What s the difference between 25 tens
and 2502

4. How could decomposing 3000 make it easier
to subtract 3000 - 642. How would you
decompose i1?

5. Howis it possible to subtract 60 — 18 when
there are no ones 1o subtract from?

Multiplication
1. Whatdoes 2 x b mean? How else can you
explainit?
2. How are multiplication tables built? Explain
using one table as an example.

3. How does modeling multiplication ditfer from
modeling addition? Why?

v



4. Why do we say that multiplication and
division are inverse operations? Kow can that
helg you make divison caser?

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

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

7. Il the muftipher i¢ cut in half and the number
being multiplied is doubled, what happens to
the product? Use a medel to explain.

8. Write 3 real-hie problem to go with the
equation.

9. Explain how each symbot refates 1o the story,

Fractions

1. What's the whale for this fraction?
What's the unit for the question/answer?
What does each fracton refer to?
Show this fractian en the number line,

Hawe cees the size of the fraction change

if only the danominator is increased?

Decreased? If only the numerator is

increased? Decreased? Why?

6. s this fraction », =, or < 17 Haw about %7
How do you know?

7. You atded the nymerators but not the
denaminators. Why?

8. How did you get this denominzlor?

9. Why did you multiply the denominators?
Describe what is happening when you do
that.

10, Explain how to create eguivalent fractions.

11, Explain the difference between array and area
medels for multiplicaton Which is easier for
you? Why?

12. What does it mean 10 multiply 2 fraction less

than ane by another fraction less than one?

wosw N



13. Explain why you do or do not multiply
the denominatar when multiplying a
fraction by a whole number.

14. When would you multiply denominators
when multiplying two fractions?
Why? Show what i happening to
those aumbers when you multiply the
denominators,

Number Systems

1. Explain, using a model, what hagpens
to @ number when you multiply it by 10.
Why? What happens when you multiply
anumber by 1007 Why?

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

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

4. Wil your answer be closer 1o 6, 60 or
8007 How do you know?

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

6. What i¢ the ralationship of the places in
cur number sysiemn?

Geometry

1. What are the defining attributes of
{name 3 polygan)? Does it belong to a
larger category of shapes? Nama other
shapes in that category.

2. What is the difference betweena
anda____?



10.

1.

12.

Other

oo N

What i¢ arez? Show me where the area is for
this shage. 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? Shows me where the
perimeter is for this shage (or for something
in the raom). How can | cakulate tha
penmetes?

Prove whether or not a rectangle with a
certain perimeter will always look the same.
Somecne 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 zre they measured?
When e find the volume of a figare, what
are we finding?

Create a3 mogel that can be used 10 determine
the volumz of 3 square ¢r right rectangular
prisn and explain how the model shows

how to find the wolyme without building a
concrete model.

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

What's the pattem of grawth?
How are the numbers changing?
What could 3 table show you?

s there something that is the same
every tima?

What does that tell you?



Neither well-written standards, nor tasks with high cognitive de-
mand, nar questons by themseles guarantee that studants will
engage in high-level discussions or leam ngoreus mathematics,
weang together concegrual understanding, procedural sk

and fluency, and appropriate application to the werld in which
they Ine. But what happens betwesn stidents and teachers as
they work with tasks can make a huge ditterence i whether
they do. The kinds of questions asked embedy a teacher's expe-
tations about what is importans 1o know

Ve urge you 10 keep in mind the findngs balow, (Henn ngsen &
Stein, 1997, Stein et &l , 1996. Implementing Standards-Based
Wathemarics Instruction,)

+ Tasks Lake on a lite of their owm after being introduced, and
the introduction itsell sets the 1eacher’s expactations. Are
students to think and Jeam or folkws a prescribed path?

« "Teachers can promaote sense-making and deeger levels of
understanding by consistently asking students to explain how
they are thinking about the task. O conversely, they may
cut off opportunities for sense-making by hurrying student
through the tasks, thereby not alkowing them the time 1o
Qrapple with perplexing ideas.*

« When high-level 1asks were enactad as intendad, support
factars provided By the teacher included “1asks that built e
students’ pricr krowledoe, approprizte scaflolding of student
thinking (thought-provoking questions that presenve task
compiexity), sustained pressure for explanatan and meanng,
land] modeling ¢f high-ievel thinking and reasaning by the
teacher and more capable peers.”

Help children connect models,
symbals and words,

Keep pressing until you get
to the heart of the matter.
Remember that "wait time*
is an ally of thinking and
learning.




Observation Tool: Multiplication Foundational Fact Sets

Foundational Facts Sets: Multi

lication

Names ¥ [ 25

10s

Ss

Is

Os

Squares

Bay-Williams, J. M. & Kling, G. G. [2019). Math Fact Fivency: 60+ (rames and Assessment Tools to Support

Legrning and Retention. Alexandria, VA: ASCD




Observation Tool: x 2, x 10, x 5

Note: The 'Goals' are to not have students

commutativity (Y), and to get to automaticity (Y)

skip counting (N), but to have

them recognize

|

|

x 2 %10 x5
Sk % T A | Skip [ Com | Auto Skip | Com I Auto
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Bay-Williams, )M & Kiing, G. [2019] Moth Face Fluency: 60+ Ga

Learning and Retention Alexandria, VA ASCD.

mes and Assessment Tools to Sup port



Observation Tool: X 5 (Multiplication)

X 5 Key: » = Correct

(Assuming Commutativity) . * = Automatic
x05x1]15%215x3]5x4]5x5]5+6]5x7]5%8] 59

Names ¥

|

Bay-Williams, |. M. & Kling, G. G. (2019). Math Fact Fluency: 60+ Games and Assessment Tools to Support
Learning and Retention, Alexandria, VA: ASCD.,



Observation Tool

: Multiplication Strategy

Names §

Multiplication Strate Y Selected

Foundational Doubtling 4dding a Subtracting Near | Break Apart Other
Facl (knawn) Group a Group ! Square Strategy €g., skip
| DSUDIIF-"i‘ |

- L - -

Bay-Williams, | M, & Kling, G.
Learning and Retention Alexandria, VA. ASCD.

G. [2019). Marh Fuce F

uency: &is

Games and Asses smen

t Tools to Support




Observation Tool: Multiplication Derived Facts

Naniss |- Multiplication Facts that are Not Foundational Facts (the “toughies™)
"”]'-‘40?896.78«)73939
; o X3 <3 “3 <3 d x4 | x4 x4 “§H =6 <[y x7 | =7
Code: | = Inefficient method used (e.g., counting when it is not + 1, +2 situation)

S = (efficient) Strategy used [e.g,, adding a group)
K = Just knew (recall)
A = Automatic (strategy applied/just knew in 3 seconds or less)

Bay-Williams, | M. & Kling, G. G. (2019). Math Fact Fluency: 60+ Games and Assessment Tools to Swpport
Learning and Retention. Alexandria, VA: ASCD.



