
developing perseverance, 
critical thinking, and 

communication using...NONSTANDARD
PROBLEMS



WHERE IT 
ALL BEGAN
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NOW WHAT?
MAKING A PLAN



Critical thinking and 
perseverance are not innate



THE JOURNEY TO 
NONSTANDARD 

PROBLEMS
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Scoring Guide for Junior Mathematics Open-Response 
Question 27 

 

 

 

Code 10 

 
 
 

 

Annotation: 
Student demonstrates too much emphasis on unimportant elements of the problem; attempts to 
determine the surface area of the triangular prism (disregarding one face) using length and width. 

  

6MV2   Students will determine the relationship among units and measurable attributes, including the area 
             of a parallelogram, the area of a triangle, and the volume of a triangular prism.

Annotation:
Student demonstrates too much emphasis on unimportant elements of the problem; attempts to determine 
the surface area of the triangular prism (disregarding one face) using length and width.
Question incomplete.

Jackie fills the triangular prism pictured 
below with water.  Then she empties 
the water into a rectangular prism.  

Determine the number of times that 
Jackie must fill the triangular prism with 
water to fill a rectangular prism that is 
10 cm long, 2 cm wide and 12 cm high.

Justify your answer.
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students to be critical 
thinkers, we needed 
them to be able to 

identify the questions 
they were being asked 

to answer.  



‘SNAPPING’ THE 
QUESTION

THE RESEARCH OF 
MICHAEL HARDT
(ROCHESTER, NY)



GIVEN 

REQUESTED ? What is the question 
asking you to do?

What information 
is provided?
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What colour is 
Bridget’s hair?
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89In which year did the 

film Grease originally 
appear in theaters?
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How many ml in a U.S. 
pint of beer?
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FOUR ORANGES, AND SEVEN PEARS IN 
THE AIR AT ANY GIVEN TIME.  HOWEVER, 

DURING A PERFORMANCE HE DROPS 
EIGHT PIECES OF FRUIT ON THE 
GROUND.  HOW MANY POSSIBLE 

COMBINATIONS OF FRUIT REMAIN FOR 
HIM TO JUGGLE?



GIVEN 

REQUESTED ? LIST ALL THE POSSIBLE 
COMBINATIONS OF APPLES, 
ORANGES AND PEARS LEFT IN 
THE AIR

THREE APPLES, FOUR 
ORANGES, AND SEVEN PEARS IN 
THE AIR EIGHT PIECES OF FRUIT 
ON THE GROUND



CREATING 
THE 

CONDITIONS 
FOR 

REFLECTION



cognitively frugal
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•What question do you think you are investigating?

•Do you have enough information to answer this 
question?

•What additional information do you need?

SLOWING THE 
THINKING DOWN...

•What is your prediction?

•Why does this sound reasonable to you?



NON-
STANDARD 
PROBLEMS

CHOOSING A 
PROBLEM TO 

PROMOTE THINKING
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student spends 
considering what the 
question is, or how 

they plan to approach 
the problem, the more 
invested they become 

in reaching the 
solution to the 

problem. 



3 + 8 + 12 = ?

TRADITIONAL 
ALGORITHM

Bridget gives 3 pencils to her students 
in her period one class, 8 pencils to 
her period 2 class, and then shakes 
her head as she hands out 12 more 

pencils over the course of the 
afternoon.

WORD PROBLEM



open ended &
open routed
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The animals at the zoo were playing on the teeter-totter.

The first time they played there were five clowns on one side, 
and six monkeys on the other side. The teeter-totter was evenly 

balanced.

The second time they played there was a zebra on one side. On 
the other side there was one clown and four monkeys. The 

teeter-totter was evenly balanced.

The third time they played there was a zebra and two monkeys 
on one side. On the other side, there were six monkeys. What 

happened with the teeter-totter this time?
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DOESN’T BELONG?

1919

1991

1990

9191



PUTTING IT 
ALL 

TOGETHER



BREAK B BREAK THE QUESTION INTO 
GIVEN AND REQUESTED

LIST L LIST THE STRATEGY YOU WILL 
USE TO SOLVE THE QUESTION

USE U USE THE STRATEGY (a.k.a., 
DOING THE MATH)

EVALUATE E EXPLAIN WHAT YOU DID, WHY 
YOU DID IT AND HOW IT 
WORKED OUT
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WILL REQUIRE A 
STUDENT TO GO 
DEEPER, MAKE 
CONNECTIONS, 
EXPLORE THE 

EFFECTIVENESS OF 
STRATEGIES, ETC.



What is the area of the shaded region in the 
following diagram?  The only information you are 
gives is that the line segment OA is 6 units.
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O
A
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O
A

A=πr2

A=113.1
113.1÷4 =28.275 

A=πr2

A=28.27
28.27÷2 =14.135 

A=28.275-14.135
A=14.14

Area of 1/4 of 
the large circle

Area of 1/2 of 
the small circle Area of the grey
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A=πr2

A=50.27
50.27÷4 =12.5675 

A=πr2

A=12.57
12.57÷2 =6.285

A=12.5675-6.285
A=6.2825

Area of 1/4 of 
the large circle

Area of 1/2 of 
the small circle Area of the grey

Are the same patterns there if we 
change the length of O to A?

Let’s try 4 units...
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89WOULDN’T THEIR 

LEARNING BE RICH 
IF THEY WALKED 
AWAY FROM THIS 

PROBLEM THINKING 
“OF COURSE - 

BECAUSE  AREA IS A 
SQUARE 

RELATIONSHIP”



THE 
EVOLUTION OF 
OUR PROGRAM
ONLINE DISCUSSION, 
THINKING & BLOGS 
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ROLLING 
THIS 

SUCCESS 
INTO MATH
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THE EVIDENCE
EXAMINING STUDENT 

RESPONSES



SEPTEMBER
Bucky the Badger (Dan Meyer)
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BUCKY THE BADGER ESTIMATE: 576

I think this answer sounds reasonable (for this problem) because this pattern 
adds 7 or 3 every time while doing the total number of points. That'll add up to a 
big number when you keep going to 83
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E

BUCKY THE BADGER ESTIMATE: 169

It doesn’t
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BUCKY THE BADGER ESTIMATE: 170
I think this answer sounds reasonable because each point the team gets he 
does that many more push-ups. If he did 200 that would be too many because it 
just seems like too many, but because the score ended at 83, 100 push-ups 
would be too few.
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BUCKY THE BADGER
ABSENT
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BUCKY THE BADGER
ABSENT
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BUCKY THE BADGER ESTIMATE: 450

Because I know that every time they score a field goal or a touchdown Bucky 
does about 20+ pushups so adding that all together to get to 83 I think that he 
would have to do a lot of push ups



OCTOBER
The Locker Problem
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BUCKY THE BADGER ESTIMATE: 576

I think this answer sounds reasonable (for this problem) because this pattern 
adds 7 or 3 every time while doing the total number of points. That'll add up to a 
big number when you keep going to 83

THE LOCKER PROBLEM ESTIMATE: 39

I'm using my knowledge of last years problem, a flotilla of factors (I think that's what it 
was called...). Anyways, The pattern I found last year was each number to the power of 
2. The pattern ended at 31 to the power of 2 because 32 to the power of 2 was 1024. 
31x31+961. 
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BUCKY THE BADGER ESTIMATE: 169

It doesn’t

THE LOCKER PROBLEM ESTIMATE: 660

Because it is a multiple of 2 and 3 and is between 500 and 700
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BUCKY THE BADGER ESTIMATE: 170
I think this answer sounds reasonable because each point the team gets he 
does that many more push-ups. If he did 200 that would be too many because it 
just seems like too many, but because the score ended at 83, 100 push-ups 
would be too few.

THE LOCKER PROBLEM ESTIMATE: 75

I think 75 is a reasonable amount of lockers open because every
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BUCKY THE BADGER
ABSENT

THE LOCKER PROBLEM ESTIMATE: 30

Because so far the open lockers are all perfect squares, and I know from 24 that the 
square of 24 is 576, so it can't be much higher than that or else it'll go over 1000.
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BUCKY THE BADGER
ABSENT

THE LOCKER PROBLEM ESTIMATE: 31

Because if you find the difference between each square number it increases each time 
by two.
1,4,9,16,25 so the differences are 3,5,7,9, and if you continue it would be a lot. And 
maybe we did this last year.  If you keep adding so 1, 13, 15 it will end before 1000. The 
one closest to 1000 you have to square root it then you will get 31 I think that is what 
remember from last year.
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BUCKY THE BADGER ESTIMATE: 450

Because I know that every time they score a field goal or a touchdown Bucky 
does about 20+ pushups so adding that all together to get to 83 I think that he 
would have to do a lot of push ups

THE LOCKER PROBLEM ESTIMATE: 250

Because I think that there won't be tons of lockers open because as the numbers get 
larger more lockers will close, so I think that 250 is like a quarter of 1 000 so I think it is a 
reasonable number of lockers to have open.



DECEMBER
New Students
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BUCKY THE BADGER ESTIMATE: 576

I think this answer sounds reasonable (for this problem) because this pattern 
adds 7 or 3 every time while doing the total number of points. That'll add up to a 
big number when you keep going to 83

THE LOCKER PROBLEM ESTIMATE: 39

I'm using my knowledge of last years problem, a flotilla of factors (I think that's what it 
was called...). Anyways, The pattern I found last year was each number to the power of 
2. The pattern ended at 31 to the power of 2 because 32 to the power of 2 was 1024. 
31x31+961. 

NEW STUDENTS ESTIMATE: 10 or 20

I chose 10 because there is 10 combinations without repeat combinations in a different 
order (such as A,B then not using B, A). There's 10 combinations if you do it that way. But 
20 is also reasonable if you think about the problem a different way. There would be 20 
possibilities if you thought of it like this:
Student #1 sits in A and student #2 sits in B- One combination of A,B
Student #1 sits in B and student #2 sits in A-Another combination of B,A
It depends on how you think about the problem and so far they're both correct because 
there has been no clarification about whether or not you can uses desks twice.
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BUCKY THE BADGER ESTIMATE: 169

It doesn’t

THE LOCKER PROBLEM ESTIMATE: 660

Because it is a multiple of 2 and 3 and is between 500 and 700

NEW STUDENTS
ABSENT
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BUCKY THE BADGER ESTIMATE: 170
I think this answer sounds reasonable because each point the team gets he 
does that many more push-ups. If he did 200 that would be too many because it 
just seems like too many, but because the score ended at 83, 100 push-ups 
would be too few.

THE LOCKER PROBLEM ESTIMATE: 75

I think 75 is a reasonable amount of lockers open because every

NEW STUDENTS ESTIMATE: 50

This answer does sound reasonable to me because For each desk there are 10 possible 
seating arrangements, and there are 5 desks. Therefore the answer of 50 different 
combinations sounds reasonable to me. 
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BUCKY THE BADGER
ABSENT

THE LOCKER PROBLEM ESTIMATE: 30

Because so far the open lockers are all perfect squares, and I know from 24 that the 
square of 24 is 576, so it can't be much higher than that or else it'll go over 1000.

NEW STUDENTS ESTIMATE: 15

Well, the other student can't pick the seat the first one chose, so they would have to 
choose one of the other four. Then when the first person chose a different seat, the other 
person would have to choose one of the other four, but one of the choices wouldn't count 
because it would be the same seat the first student sat in before, so that turn there would 
really only be three choices. I know 1+2+3+4+5=15, so that's what I'm going with.
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BUCKY THE BADGER
ABSENT

THE LOCKER PROBLEM ESTIMATE: 31

Because if you find the difference between each square number it increases each time 
by two.
1,4,9,16,25 so the differences are 3,5,7,9, and if you continue it would be a lot. And 
maybe we did this last year.  If you keep adding so 1, 13, 15 it will end before 1000. the 
one closest to 1000 you have to square root it then you will get 31 I think that is what 
remember from last year.

NEW STUDENTS ESTIMATE: Either 2 to the power of 5 or 5 to the power of 2. 
So 25 or 32.

Because When I see people play the trumpet there are three valves and there are 9 finger 
combos. 1, 12, 13, 23, 123, 0, 01, 02, 03. So 3 valves, to the power of 2. Or maybe its 
three valves times 3 fingers. That way the answer to the big question would be ten 
because 5 x the number of switchable things = 10. So I will keep with the rule of seats to 
the power of 2.
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BUCKY THE BADGER ESTIMATE: 450

Because I know that every time they score a field goal or a touchdown Bucky 
does about 20+ pushups so adding that all together to get to 83 I think that he 
would have to do a lot of push ups

THE LOCKER PROBLEM ESTIMATE: 250

Because I think that there won't be tons of lockers open because as the numbers get 
larger more lockers will close, so I think that 250 is like a quarter of 1 000 so I think it is a 
reasonable number of lockers to have open.

NEW STUDENTS ESTIMATE: 10

Because there are at leas 5 possible combinations, so if I label the desks from 1-5 then i 
can explain this. i am going to label the people n1 and n2 for new 1 and 2, and i am going 
to label something,like n1-5 meaning new student 1 at desk 5... n1-1 n2-2, n1-2 n2-3, n1-3 
n2-4, n1-4 n2-5, n1-5, n2-1, n1-1 n2-3, n1-2 n2-5, n1-2 n2-4, n1-4, n2-1. There are 
probably more than that but that is all I could come up with and that is why my prediction is 
10 combinations.



MARCH
Basketball
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BUCKY THE BADGER ESTIMATE: 576

I think this answer sounds reasonable (for this problem) because this pattern 
adds 7 or 3 every time while doing the total number of points. That'll add up to a 
big number when you keep going to 83

THE LOCKER PROBLEM ESTIMATE: 39

I'm using my knowledge of last years problem, a flotilla of factors (I think that's what it 
was called...). Anyways, The pattern I found last year was each number to the power of 
2. The pattern ended at 31 to the power of 2 because 32 to the power of 2 was 1024. 
31x31+961. 

NEW STUDENTS ESTIMATE: 10 or 20

I chose 10 because there is 10 combinations without repeat combinations in a different 
order (such as A,B then not using B, A). There's 10 combinations if you do it that way. But 
20 is also reasonable if you think about the problem a different way. There would be 20 
possibilities if you thought of it like this:
Student #1 sits in A and student #2 sits in B- One combination of A,B
Student #1 sits in B and student #2 sits in A-Another combination of B,A
It depends on how you think about the problem and so far they're both correct because 
there has been no clarification about whether or not you can uses desks twice.

BASKETBALL ESTIMATE: 5/8
Well I added up the amount of attempts (86) and the amount of shots made (51) so as a 
fraction it was 51/86. And I'm still working on dividing the fractions to a more precise 
fraction but for a prediction the 5/8 seems reasonable to me.
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BUCKY THE BADGER ESTIMATE: 169

It doesn’t

THE LOCKER PROBLEM ESTIMATE: 660

Because it is a multiple of 2 and 3 and is between 500 and 700

NEW STUDENTS
ABSENT

BASKETBALL ESTIMATE: He will

He has more than a 50% chance of making the shot based on his statistics
Also he has multiple times made 4-4 or 2-2 in one game
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BUCKY THE BADGER ESTIMATE: 170
I think this answer sounds reasonable because each point the team gets he 
does that many more push-ups. If he did 200 that would be too many because it 
just seems like too many, but because the score ended at 83, 100 push-ups 
would be too few.

THE LOCKER PROBLEM ESTIMATE: 75

I think 75 is a reasonable amount of lockers open because every

NEW STUDENTS ESTIMATE: 50

This answer does sound reasonable to me because For each desk there are 10 possible 
seating arrangements, and there are 5 desks. Therefore the answer of 50 different 
combinations sounds reasonable to me. 

BASKETBALL ESTIMATE: Based on his stats I predict that he will make the shot

This sounds reasonable to me because he has over 50% percent that he will make the 
shot because the last 13 shots he took, 9 went in.
9/13 = 0.692307692
0.692307692 x 100 = 69.2%
So he has a 69.2% of making the shot (almost 70% chance)
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THE LOCKER PROBLEM ESTIMATE: 30

Because so far the open lockers are all perfect squares, and I know from 24 that the 
square of 24 is 576, so it can't be much higher than that or else it'll go over 1000.

NEW STUDENTS ESTIMATE: 15

Well, the other student can't pick the seat the first one chose, so they would have to 
choose one of the other four. Then when the first person chose a different seat, the other 
person would have to choose one of the other four, but one of the choices wouldn't count 
because it would be the same seat the first student sat in before, so that turn there would 
really only be three choices. I know 1+2+3+4+5=15, so that's what I'm going with.

BASKETBALL ESTIMATE: I predict he will

Because 9/ 13 is almost 9/12 which is equivalent to 3/4, so there is a fairly good chance.
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THE LOCKER PROBLEM ESTIMATE: 31

Because if you find the difference between each square number it increases each time 
by two.
1,4,9,16,25 so the differences are 3,5,7,9, and if you continue it would be a lot. And 
maybe we did this last year.  If you keep adding so 1, 13, 15 it will end before 1000. the 
one closest to 1000 you have to square root it then you will get 31 I think that is what 
remember from last year.

NEW STUDENTS ESTIMATE: Either 2 to the power of 5 or 5 to the power of 2. 
So 25 or 32.

Because When I see people play the trumpet there are three valves and there are 9 finger 
combos. 1, 12, 13, 23, 123, 0, 01, 02, 03. So 3 valves, to the power of 2. Or maybe its 
three valves times 3 fingers. That way the answer to the big question would be ten 
because 5 x the number of switchable things = 10. So I will keep with the rule of seats to 
the power of 2.

BASKETBALL ESTIMATE: 2/3

Because 26/35 and 9/13 are both near the fraction 2/3
So if you add all the stats and not just the samples you gave us, then I think the fraction 
will be near 2/3 too.
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BUCKY THE BADGER ESTIMATE: 450

Because I know that every time they score a field goal or a touchdown Bucky 
does about 20+ pushups so adding that all together to get to 83 I think that he 
would have to do a lot of push ups

THE LOCKER PROBLEM ESTIMATE: 250

Because I think that there won't be tons of lockers open because as the numbers get 
larger more lockers will close, so I think that 250 is like a quarter of 1 000 so I think it is a 
reasonable number of lockers to have open.

NEW STUDENTS ESTIMATE: 10

Because there are at leas 5 possible combinations, so if I label the desks from 1-5 then i 
can explain this. i am going to label the people n1 and n2 for new 1 and 2, and i am going 
to label something,like n1-5 meaning new student 1 at desk 5... n1-1 n2-2, n1-2 n2-3, n1-3 
n2-4, n1-4 n2-5, n1-5, n2-1, n1-1 n2-3, n1-2 n2-5, n1-2 n2-4, n1-4, n2-1. There are 
probably more than that but that is all I could come up with and that is why my prediction is 
10 combinations.

BASKETBALL ESTIMATE: I think that he will make the shot

I think he will make this shot because his statistics show that more than half of the time he 
makes his free throws, he more consistently makes his shots than he misses them. 9/13 
that is quite a bit more than half because half of 13 is 6.5 and 9/13 is 2.5 over half so he 
has a little bit of accuracy going for him, I think.


