
What AI Cannot Do: 

Create Students with Number Sense



• Hope Phillips

• Columbus Regional Mathematics Collaborative

• Columbus State University



How do you open class?

How do you want 
students to view the              
first minutes of class?

How do you invite 
students to thinking?



HowHow are the following 

images the 

same and different?





2 ÷ 5 5 ÷ 2
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Same but Different

•How can two ideas 
be both?

•Flexible thinking is 
grayscale thinking.

•Making connections

https://www.samebutdifferentmath.com/about

https://www.samebutdifferentmath.com/about
https://www.samebutdifferentmath.com/about


A mathematical conversation using the language          

same but different that calls attention to how a new 

concept in math is the same as that other familiar                

and comfortable concept but different in a specific              

way could be a tremendously useful conversation in 

growing that network of connections. 
https://www.samebutdifferentmath.com/about

https://www.samebutdifferentmath.com/about


Takeaways

- Creating your own!

- Looking at representations (visual and/or 

symbolic) with a different eye.

- Creating flexible student thinkers



37 glass gemsThe Reveal

How many 
glass gems are 

in the jar?

www.stevewyborney.com

http://www.stevewyborney.com/


37 glass gems 68 glass gemsThe Reveal

22 glass gemsThe Reveal 51 glass gemsThe Reveal



23 inchesThe Reveal

What is the 
length of the 

string in 
whole inches?



23 inches 14 inchesThe Reveal

11 inchesThe Reveal 18 inchesThe Reveal
www.stevewyborney.com

http://www.stevewyborney.com/


The 20% Rule

✓According to Steve Wyborney, most 
estimates are off by 20 percent. Estimates 
are 20% below the actual amount.

✓How can we use this information to 
improve our estimates?



Fractions/decimals/percent

Percent increase/decrease

Spatial Reasoning

Multiplicative reasoning

And?

Content 
Connections

10/16/2024



What 
characteristics 

comprise
number sense?

10/16/2024 20



Magnitude

Estimation

Mental Math

Decomposition

Flexibility

Reasoning



What do you notice? 

Think? 

Wonder?

Suppose?

Believe?





• Inquiry Maths

• Start with whole 

numbers before 

transitioning to decimal 

numbers, fractions, 

and/or integers.

https://www.inquirymaths.com/home/number-prompts/place-value-inquiry


Density Property 
of 

Rational Numbers

In between two specified rational numbers, 

there exists another rational number.



Tell me about this image.



5 6

6 – 5

1 ÷ 10 = 0.1

5, 5.1, 5.2, 5.3, 5.4, 5.5, 5.6, 5.7, 5.8, 5.9, 6



Interval    8 − 5 ÷ 4 = 0.75

Start 
number

End 
number

5 8



Inquiry Maths

5 8



Tell me about these images. 



What number 

does this 

represent?

0 10

47.628





Find the missing numbers.



Inquiry Maths

Zoomable Number Line

Which Number am I?

https://www.mathsisfun.com/numbers/number-line-zoom.html
https://www.sineofthetimes.org/2018/zoom/


To understand operations and 
estimation with fractions, student 
must first understand fractions.

▪ Hope Phillips



What are the Actions of the

Numerator & Denominator?

36











Building 
(from) 

Numerical Relationships



Pamela Weber Harris

Walmart Pre-Owned Copy

AbeBooks Pre-Owned Copy

Amazon New Copy and Pre-Owned

Pam Harris' Podcast Math is Figure-Out-Able!

https://www.walmart.com/ip/Pre-Owned-Building-Powerful-Numeracy-for-Middle-and-High-School-Students-Paperback/2036142901?wmlspartner=wlpa&selectedSellerId=101094067&sourceid=dsn_ad_82a1172e-9aef-4deb-a6c1-b1278a1d5253&veh=dsn&wmlspartner=dsn_ad_82a1172e-9aef-4deb-a6c1-b1278a1d5253&cn=FY25-MP-PMAX2_cnv_dps_dsn_dis_ad_mp_s_n&gclsrc=aw.ds&wl9=pla&wl11=online&gad_source=4&gclid=CjwKCAjw9p24BhB_EiwA8ID5BlUbfzZ7bLzphp0hsXC6-EzNCIe-pRO7ed_w3a5rRu6itvx9HaC_phoCHHsQAvD_BwE
https://www.abebooks.com/servlet/BookDetailsPL?bi=31924133938&dest=usa&ref_=ps_ggl_11147913055&cm_mmc=ggl-_-US_Shopp_Textbook-_-product_id=COM9780325026626USED-_-keyword=&gclid=CjwKCAjw9p24BhB_EiwA8ID5BsvlzgWamehc1_eOzZlRak70IhXfgSDksaST2T2ageY6LzLDwnQ__xoC6wcQAvD_BwE
https://www.amazon.com/Building-Powerful-Numeracy-Middle-Students/dp/0325026629?source=ps-sl-shoppingads-lpcontext&ref_=fplfs&psc=1&smid=A3TL5EVZVPE71G
https://www.buzzsprout.com/1062400


The order is the 

order. Do not 

change it.  





Number Lines:

A Focus On

Relative Magnitude



The Teacher Studio Teaching Resources | Teachers Pay Teachers *3-5 Bundle

• Accessible entry point

• Focus on distance 

What number is the 

arrow pointing to?

How do you know?

https://www.teacherspayteachers.com/Store/The-Teacher-Studio/Category/-128309-Number-Line-Activities-299676


The Teacher Studio Teaching Resources | Teachers Pay Teachers *3-5 Bundle

Estimate by partitioning length 

(visually; then, on paper) 

Gut

answer first!

Where would you put 5,000?

https://www.teacherspayteachers.com/Store/The-Teacher-Studio/Category/-128309-Number-Line-Activities-299676


The Teacher Studio Teaching Resources | Teachers Pay Teachers *3-5 Bundle

Use decimals, fractions (in a variety of 

forms), and percent 

https://www.teacherspayteachers.com/Store/The-Teacher-Studio/Category/-128309-Number-Line-Activities-299676


Link to San Diego City Schools 

Resource

San Diego City Schools 

Middle Level

Mathematics Routine Bank

Free!

Daily Routines Jump-Start

Math Class

By: SanGiovanni& Milou

Amazon Link to Daily 

Routines Jump-Start 

Resource

http://www.collectedny.org/wp-content/uploads/2016/09/Middle-Level-Mathematical-Routine-Bank.pdf
http://www.collectedny.org/wp-content/uploads/2016/09/Middle-Level-Mathematical-Routine-Bank.pdf
https://www.amazon.com/Daily-Routines-Jump-Start-Middle-School/dp/1544316887/ref=sr_1_4?crid=EGWDT98Q77YS&keywords=daily+routines+to+jump-start+math+class%2C+middle+school&qid=1664988071&qu=eyJxc2MiOiIxLjAwIiwicXNhIjoiMC45NSIsInFzcCI6IjAuNzcifQ%3D%3D&sprefix=%2Caps%2C178&sr=8-4
https://www.amazon.com/Daily-Routines-Jump-Start-Middle-School/dp/1544316887/ref=sr_1_4?crid=EGWDT98Q77YS&keywords=daily+routines+to+jump-start+math+class%2C+middle+school&qid=1664988071&qu=eyJxc2MiOiIxLjAwIiwicXNhIjoiMC45NSIsInFzcCI6IjAuNzcifQ%3D%3D&sprefix=%2Caps%2C178&sr=8-4
https://www.amazon.com/Daily-Routines-Jump-Start-Middle-School/dp/1544316887/ref=sr_1_4?crid=EGWDT98Q77YS&keywords=daily+routines+to+jump-start+math+class%2C+middle+school&qid=1664988071&qu=eyJxc2MiOiIxLjAwIiwicXNhIjoiMC45NSIsInFzcCI6IjAuNzcifQ%3D%3D&sprefix=%2Caps%2C178&sr=8-4


Where’s the Point?

Daily Routines Jump-Start

Math Class

By: John J. SanGiovanni

& Eric Milou











Notice 

anything 

different 

here?

Multiplicative

Reasoning



56

0.60

0.55

0.10

0.75

0.25 0.75



What Could the Ends Be?

n



What numbers could be the ends?

n

101



n

What numbers could be the ends?

2

3



n

What numbers could be the ends?

4
1

2



n

What numbers could be the ends?

-9



n

What numbers could be the ends?

67.5



(A.K.A. -- Decomposed Numbers)

Broken Numbers



https://polypad.amplify.com/p#fractions

https://polypad.amplify.com/p


-27

https://polypad.amplify.com/p#number-line

https://polypad.amplify.com/p


103.7

253.7



4x + 6

https://polypad.amplify.com/p#algebra-tiles

https://polypad.amplify.com/p


Muscogee County School District Teacher



Helpful Hints from Berkeley Everett

https://email.berkeleyeverett.com/emails/webview/285859/132285945318736988

Seven 

takeaways from 

years of using 

number sense 

routines…

https://email.berkeleyeverett.com/emails/webview/285859/132285945318736988


I used to think kids had to “get it” before a routine was 

over. It was hard to keep it short, and I was more likely to 

share my thinking rather than listen to kids’ thinking. 

Deep and meaningful learning takes time and routines 

are meant to build number sense over the course of the 

year. So, sit back and relax and don’t try to accomplish 

anything. You can always come back to the same prompt 

tomorrow and continue the conversation. 





phillips_hope@columbusstate.edu

PRESENTATION LINK
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