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Plan for this session: 
● Build collective understanding about the big shifts in 

mathematics expectations and how they impact our 
instruction in the primary grades.

● Discuss a few of our favorite (and FREE!) instructional 
strategies/activities that give students opportunities to 
talk/make arguments/explain their thinking in math class. 
(SMP 3)

● Look at student work and consider teacher feedback that 
might help students strengthen their explanations.



Who’s in 
the room?

Callahan Consulting, Inc



What does it mean to be good at math?
Reflect on this question and consider how you 
would respond as a:

● Student
● Parent
● Teacher

Be ready to share. 



Big Shifts
Shifts in assessment, admissions and 
career and college expectations



Question: 

● Why did we teach 
mathematics the way 
we did?



Answer: We taught mathematics that way 
because we NEEDED it to be successful



But… times have changed. 



The changes in K-12 
mathematics come 
from pressure from 
BUSINESSES and 

UNIVERSITIES 

Where did the shifts come from?

They want 
“Mathematics 
to be useful!” 



Fortune 500: Most Valued Skills







Rigor in 
Mathematics

Students need to be able to 
predict, explain, 

communicate, and be flexible 
in non-routine environments 



Look familiar? 



SAT (2016)



SAT (2016)



So, what do these big shifts mean 
for the primary classroom? 



Beautiful Mathematical 
Explanations in the 
Primary Grades



How do we get there? 



Standards for Mathematical 
Practice



How to 
identify an 
Aspen tree.

http://www.youtube.com/watch?v=DXU3o8YW3K8


How do we get better at it? 



Ask questions worth explaining.



Give students 
opportunities to 

practice.

Inside Mathematics 
Problem of the Month



Push for better explanations.

http://www.youtube.com/watch?v=DXU3o8YW3K8


What does it look like in K-2?



INSTRUCTIONAL STRATEGIES
 (A few of our favorites)  

● All of these can (but don’t have to) be connected to 
specific math content you’re teaching

● They give students opportunities to practice making 
arguments

● They encourage students to learn from and listen to each 
other

● They provide access for a variety of learners



Which One Doesn’t Belong? 
By Christopher Danielson 

“Danielson's book reveals the wonder and 

freedom of expression that many children don't 

often experience in mathematics. A single, 

simple question puts children in a position to 

speak mathematically even at early ages. Ask 

students of all ages ‘Which one doesn't 

belong?’ and revel in the reasoning and 

conversation that results.” - Dan Meyer



Rules for WODB 
● Look at the 4 images.

● Think to yourself

“Which one seems different from the others and why?” 
Make sure you test your theory to make sure that your 
claim holds true. 

● State your claim and share your reasoning.

● Listen to the claims of others.    What are they paying 
attention to? Do you agree? 





“Because all of their answers are right answers, 
students naturally shift their focus to 

justifications and arguments based on the 
shapes’ geometric properties.” 

-Christopher Danielson





“The_________ doesn’t belong 
because______.”

“When ____ said that 
________ did not belong, 
he/she was focusing on 
_____________.”



9 11
12 15

With a partner, come up with a claim for why each of these numbers “doesn’t 
belong”.  Be sure to have a convincing reason to back it up!



First Grade Responses
● “The 9 doesn’t belong because it is the only one that doesn’t 

have another number, like since it is below 10.”
● “The 9 is the only one you can count on your fingers. The other 

ones you need to use your friends fingers too.” 
● “The 12 doesn’t because it is the only one you can skip count 

by twos to get there.” (similar reasoning with 5s and 15)
● “The 11 because it is the only one with the same number in the 

front and in the back.”
● “The 15 because it is the only one that is facing to the right.”



19 20

21 22



A beautiful and authentic 
discovery of the meaning of 
“prime.”



“The 20 doesn’t 
belong because it is 

the only one that     
      has a zero.”

What kind of feedback could we 
give here to prioritize the 
mathematics? 

“The 21 doesn’t 
belong because it is 
the only one that if 

you switch the digits 
it is a 12.”

“The 19 doesn’t belong 
because it doesn’t 

have a 2 on it.” 







The WODB Instructional Routine:

● Can, but does not have to be connected to content
● Provides access for a variety of learners
● Includes quiet think time and talk time
● Multiple correct answers
● A focus on explanation
● An invitation to see things in new ways
● Opportunities to talk about each other’s thinking, 

respectfully challenge claims and revise them



Want more? 
wodb.ca



Bongard 
Problems



Bongard Problems:
Come up with a rule that holds true of all of the images on the left side of 
the notebook, but not the right. 



Bongard Problems:
Come up with a rule that holds true of all of the images on the left side of 
the notebook, but not the right. 















Estimation 
180









Video

http://www.estimation180.com/day-36.html


3 Act Tasks



Goal of a 3 Act Task 
To authentically engage students in making sense 
of a situation, asking questions, requesting 
relevant information, modeling with mathematics, 
solving interesting, real life problems and 
explaining their solutions.



What do we mean by “make sense”? SMP 1

RobertKaplinsky.com



3 Act Task - The Breakdown
Act 1 - An engaging and perplexing context, a video or photo 

hook to get students interested. 

Act 2 - Students notice, wonder, pose questions, estimate 

and request information to solve the problem.

Act 3 - Solution discussion and THE REVEAL!



3 Act Task -
Humpty Dumpty  from Gfletchy.com

Cape Town, South Africa - Grades 1 and 2



Your only job now is to watch the video.

             (no talking yet - just                         ) 

Be prepared to share something that you noticed.
VIDEO

ACT ONE - Notice and Wonder 

https://gfletchy.com/humpty-dumpty/


What did you notice? 

What did you see? 



   “I noticed…..”  

OR

“One thing I saw was…”



What do you wonder about? 
What are some mathematical questions we can ask? 



The Class Question:

How many eggs
 are broken? 



To solve the problem, if would be 
helpful to know ______________. 

ACT TWO - Request information



How many eggs were in the 
carton to begin with? 



How many eggs did NOT 
break?  



How many eggs are broken? 
Explain how you figured it out.

ACT THREE - Solve and Share

















Features of a 3 Act Task 
● Whole group math activity
● Low floor, access for everyone 
● Engaging, interesting and authentic context
● Student agency - Students ask mathematical questions
● Students identify and request relevant information, develop 

a strategy to solve the problem
● Students share solutions, ask for clarification on others’ 

explanations. 



Model 3 Act Lesson - Kindergarten - 
theteachingchannel.org

https://www.teachingchannel.org/video/kindergarten-math-addition-nsf


Primary 
Performance
Tasks How do we know 

if our students 
are getting better 

at this? 



What are we looking for in 
a beautiful explanation?
● Make a claim
● Provide context (units, labels)
● Include math to support your claim
● Write (or say) a logically complete 

thought or statement





Features of our PTs
● Low stakes, formative
● Short, 1 or 2 questions
● Securely held content
● Aimed to inform instruction
● Students have opportunities to get 

feedback and revise



1st Grade



Randy claims he can 
plant 2 broccoli plants 
in the rest of his 
garden. 

Do you agree with his 
claim? 

Explain to Randy why 
you agree or disagree.



How can we help here?

“No because you need 4 and 
there are only 3.”

“No because 2+2=4 and 4>3.”

“No because 4 is more than 3.” 
Claim?
Context?
Math to support? 
Logical conclusion? 



How can we help here?

“No because those are too big and 
they would take up 4 spaces.” 

“No. Because broccoli = 2 and 
2+2=4. Broccoli needs 4 places.”

“No because he had 10 spots and 
filled 7 with carrots so there are 
only 3 more.”

 

Claim?
Context?
Math to support? 
Logical conclusion? 



“No since broccoli are really big and they 
take up two spots. He could put one broc 
and 1 carrot but if he wanted to put two 
broccoli he would have to take out one of 
those other carrots that he out. Then they 
can fit.” 

“Right now, no, but maybe he could dig 
one extra spot on the outside. The 
broccoli each take up 2 spots so they 
need 4 spots but he only has 3 open. If he 
wants 2 broccoli he has to dig another 
hole.” 

Claim?
Context?
Math to support? 
Logical conclusion? 



“Randy, I’m sorry but no. You only have 3 
little rectangles left so here are your 
choices: 
You could do 3 more carrots. 1+1+1 = 3
You could do a broccoli and a carrot 
2+1=3
But two broccolis?! That is 2+2=4 and I’m 
sorry Randy but no.”Claim?

Context?
Math to support? 
Logical conclusion?



Sample Kinder PT 
Teacher Version









Kinder Responses

“I think there will be enough because my 
stomach told me.”  



“No. I figured it out because I counted 3 
and 5 is greater than 3”

How can we help here?Claim? 
Context?
Math? 
Logically complete?



“No because there are only 3 cakes.”

OR

“No because there are 5 friends that 
want a pancake.” 

How can we help here?
Claim? 
Context?
Math? 
Logically complete?



“I think if 2 friends didn't come then there would be enough. 
There is only 3 cakes and I have 5 friends. So we are 
missing 2 pancakes.” 

“No. You would need 2 more pancakes. I know because 
there are 3 there and 3 + 2 = 5. So if we had 2 more, then 
all 5 people can eat. Wait, what about mine?” 

“Maybe if you used this other stack from the front because 
look, there are 1, 2, 3, 4, 5, 6 so all my friends could have 
one and one for me! I hope there is syrup and butter!”



A middle school example
I got the answer 35 
because i divided 1/2 
to 3 1/2 and got 7. 
Then I multiplied it to 
5 to know how many 
minutes it will take 
me, which is 35.

She left at 8:25 and stopped at 8:30. So, that means 
that she'd been riding her bike for 5 minutes. So, I 
divided 0.75 by 5, to find out how many miles did she 
ride her bike in a minute. After, I got the answer 0.15. 
That means she rode her bike for 0.15 mile in a 
minute. After that, I divided 3.42 by 0.15, in order to 
find out how many minutes she's going to ride her bike. 
Then, I got the answer 22.8. That means Emily could 
arrive at school in approximately 23 minutes. Since 
she left at her house in 8:25, she'll arrive at her school 
in 8:48. In conclusion, she'll arrive at her school on 
time.

December 2018September 2018



1. Ask questions worth talking about
2. Provide opportunities for students to 

practice
3. Give feedback and opportunities for 

students to revise and strengthen their 
explanations  

If we want students to get better at 
explaining their mathematical thinking we 
should: 



Call to Action! 
TRY ONE NEXT WEEK!



THANKS! 
Solana Ray: solanablee@gmail.com

Jessica Balli: balli.jessica83@gmail.com

callahan-consulting.org

mailto:solanablee@gmail.com
mailto:balli.jessica83@gmail.com

