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By Playing with Your Math
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THINKING...
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Maximizing Time

Active Engagement

Thinking...Not Mimicking

Habits of the Mind







Imagine Some Balls Rolling Down an Incline….

What things do you Wonder?



HOW CAN WE PREDICT WHEN A PARTICULAR BALL 
WILL BE AT A SPECIFIC DISTANCE?



We will take the balls out to a ramp and see how our predictions hold up in the 
real world. 

Type Ball Soccer Ball Medium 
Soccer

Mini Soccer Mini
Basketball

Miniature 
Basketball

Racquet Ball Golf Ball

Low Guess

High Guess

Best Guess

Low Guess – High Guess – Best Guess



Using the materials provided, create a ramp that matches 
the incline.



Floor

Angle of the Incline

?

Using the board provided, create a ramp that matches the 
incline.



A

https://slamdunkmath.blogspot.com/search/label/Ball%20Roll%20Race

B

C

a
b

c

WRITE ALL THAT YOU CAN ABOUT:



How could you use the ramp you just created to determine (as accurately as 
possible) the time it will take for a ball to roll _____ meters?





Ball Type:

Time of all trials Distance (cm)

First distance up the ramp

Second distance up the ramp

Third distance up the ramp

Fourth distance up the ramp

Total distance up the ramp



Group Number:

Group Member’s Names:

Ball #1 Ball #2 Ball #3

Time of all trials Distance (cm) Time of all trials Distance (cm) Time of all trials Distance (cm)

First distance up the 
ramp

First distance up the 
ramp

First distance up the 
ramp

Second distance up the 
ramp

Second distance up the 
ramp

Second distance up the 
ramp

Third distance up the 
ramp

Third distance up the 
ramp

Third distance up the 
ramp

Fourth distance up the 
ramp.

Fourth distance up the 
ramp.

Fourth distance up the 
ramp.

Total Distance of the 
Ramp

Total Distance of the 
Ramp

Total Distance of the 
Ramp



Time Distance

Time
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ORGANIZE DATA AND LOOK FOR PATTERNS





Let’s look at each other’s work and ask questions

What parts of your work will you keep, and what parts would you trade for the 
work of others in the class?

KEEP IT OR TRADE IT?



Keep It or Trade It

Ball Type Calculated 
Time for 
___ meters

Why are you keeping the Calculated 
time

Traded 
Time to 
Travel 
___ 
Meters

Group 
Number

Why are you trading for this new time? Final Ranking  
for order of 
finish

Soccer

Medium Soccer

Mini Soccer

Mini Basketball

Miniature 
Basketball

Racquet Ball

Golf Ball



We will take the balls out to a ramp and see how our predictions hold up in the 
real world. 

Type Ball Soccer Ball Medium 
Soccer

Mini Soccer Mini
Basketball

Miniature 
Basketball

Racquet Ball Golf Ball

What is the 
rule for 
predicting 
time?

Predicted 
Times

Actual Time

Actual 
Finishing  
Order

IT IS TIME TO ROLL!



What Questions Do We Still Have?





Rolling It All Together
Soccer Ball Mini Basketball Racquet Ball Golf Ball

Time (sec) Distance (cm) Time (sec) Distance (cm) Time (sec) Distance (cm) Time (sec) Distance (cm)

Linear Regression Linear Regression Linear Regression Linear Regression

Quadratic Regression Quadratic Regression Quadratic Regression Quadratic Regression







Fill out this quick survey to 

evaluate Session 105!

Peter Anderson

 - Growing Your Curiosity-



We are  proud of our  
bi-monthly newsletter!
every edition includes:

a he art-fe lt me ssage  from 
our crmc director,

professional development opportunities,
teaching resources,
.. .and so much more!  

present and past Editions 
are  posted on our website  @

www.columbusstate.e du/crmc/dire ctors -
blog.php

want to re ceive your own copy? 
sign-up today!:

Ye s! Sign me up!

https://www.columbusstate.edu/crmc/directors-blog.php
https://www.columbusstate.edu/crmc/directors-blog.php
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Thinking Task



“
“If we want out students to think, we 
need to give them something to think 

about” (Liljedahl 19)

29



Characteristics of a 
Thinking Task

● get stuck
● experiment
● might fail
● apply knowledge in new 

ways (non-routine tasks)
● engage in a cross section 

of mathematics (or other 
curricular thinking)

30

● Highly engaging problems
● Easy entry points (low 

floor)
● Evolving complexity (high 

ceiling)
● Open middle structure - 

multiple ways of arriving 
at an answer

Thinking tasks create 
the conditions where 
students:

Effective thinking tasks 
should have:



Forming Collaborative 
Groups



“

32

“Whether strategically grouped or self-
selected, 80% of students entered their 
groups feeling like they were going to be 
a follower rather than a leader - to be a 

follower rather than a thinker.”
 - Liljedahl, 41



Contrarian Approach

Frequently
Visibly

Random 
Groups

33



Redundancy 
and 

Diversity



VRGs

Benefits of visibly random groups:

⊡ Willingness to Collaborate
⊡ Elimination of Social Barriers
⊡ Increased Knowledge Mobility
⊡ Increased Enthusiasm for Learning
⊡ Reduced Social Stress

35



Macro Move

⊡ Frequently form visibly 
random groups

Summary

Micro Moves

⊡ Form groups of 3
⊡ Set up your form of 

randomization such that it 
tells students where to go

⊡ Find a way to randomize 
such that the students know 
that you know what group 
they are in

36



Where do Students work 
in a Thinking Classroom? 

37
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“
“The continuity of the workspace 
ensured the continuity of student 

behaviours”

 (Liljedahl 57)

39



“
“When students are sitting, they 

feel anonymous. And when 
students feel anonymous they are 

more likely to disengage”  
(Liljedahl 57)

40



Advantages

41
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Where Students Work

Students work…

⊡ In groups
⊡ At Vertical Non-Permanent 

Surfaces
⊡ Standing up
⊡ With shared materials 

(markers, manipulatives)
⊡ In close proximity to one 

another



“
“When students get into their groups and 

start working on vertical surfaces, the skills 
they need to be successful are things like 
communication, perseverance, patience, 

self-reliance, et cetera”
(Liljedahl 66)

43



Macro Move
⊡ Use vertical non-permanent 

surfaces

Summary

Micro Moves
⊡ Have only one marker per group
⊡ Move the marker around within 

the group
⊡ Sometimes have the rule that the 

person writing cannot write any of 
their own ideas

⊡ Have groups in close proximity to 
each other

⊡ Talk to the students about the 
valuing wrong ideas and not 
erasing other’s work

44



The Definition of Insanity



Answering Questions 
in a Thinking 

Classroom



So Many Questions
Teachers answer between 200 and 400 questions a day!

47



????????

Does answering all these questions promote 
thinking?

No! 
In fact it is antithetical of the goal of getting students to think.

48



Types of Questions

⊡ Proximity Questions

⊡ Stop-Thinking Questions

⊡ Keep- Thinking Questions

49



“
“Students can be very persistent in 

their efforts to get you to help 
them reduce their workload and 

how you respond to this is 
important”

(Liljedahl, 89)

50



Responses

⊡ Isn’t that interesting?
⊡ Can you find something 

else?
⊡ Can you show me how you 

did that?
⊡ Is that always true?
⊡ Why do you think that is?

⊡ Are you sure?
⊡ Does that make sense?
⊡ Why don’t you try 

something else?
⊡ Why don’t you try another 

one?
⊡ Are you asking me or telling 

me?

51



“
“For students there is a big difference between 
having their question heard and not answered, 

and having their question not heard”

(Liljedahl, 91)

52



Summary

Macro-move

⊡ Answer only keep-thinking 
questions

Micro-moves

⊡ When asked a proximity or stop-
thinking question that you do not want 
to answer, answer with a question.

⊡ When asked a proximity or stop-
thinking question, smile and walk away

⊡ Talk to students about the three types 
of questions they ask and the types of 
questions you will answer AFTER you 
have already implemented the practice

53



Recommendation #3:
Implement Equitable Mathematics Instruction

• Quality of mathematics learning experiences 
rather than quantity of problems

• Mathematics is seen as a collaborative 
endeavor

• Students are asked to solve problems in more 
than one way

• Students are encouraged to share their 
thinking, not just solutions
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