Perseverance and
Other Challenges in Problem Solving

O




If all the blood from everyone in the world was poured
over Central Park, what depth would the blood reach?

- adapted from Innumeracy by John Allen Paulos



What are some pitfalls or challenges
that a teacher may face when
implementing complex tasks?



Students give up completely

Students need constant reassurance
that their answer is right or that their
solution path is ok



Standards for Mathematical Practice

O

CCS55.Math.Practice.MP1 Make sense of problems and persevere in solving them.

Mathematically proficient students start by explaining to themselves the meaning of a problem and
looking for entry points to its solution. They analyze givens, constraints, relationships, and goals.

Make sense of problems and
persevere in solving them
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different method, and they continually ask themselves, “Does this make sense? They can

understand the approaches of others to solving complex problems and identify correspondences
between different approaches.




Math Thinking
Everyone demands.to,understand Tk
If you listen to the team, you hear people +,
explaining theirthinking
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Fix #4 before moving on.

&% Also, I really love how well
you work together but make
i sure all the work is shown on
everyone’s packet!
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Live “tweeting” of quotes and observations

— 0)

BooX 0ElpED =M/ L7/ PARARG ¢
Team 1 "Wait - how did you get that?"  "Is everyone ready to go on?
using multiple strategies

Tea m ? areat debate about what strateayv to use

talk outside the grou
Team 3 "| dunno - Kimberley, what do you think?" group

group is persisting, even though first strategy did not work.

I eam 4 everyone neiping “Ldan we imake a iaopie ¢

"Does everyone understand what it's asking?"

Team 5 lovely tone - very supportive R0 St i

“If that's the case, then could we use the other answer choices . . "

Team 6 "I don't get what you said - can you explain again?"
"Why did you multiply there?"
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“... be comfortable with
sharing thinking.” ;

“... make sure everyone
understands.”







What is one goal you have for your group?

O




Students give up completely

Students need constant reassurance
that their answer is right or that their
solution path is ok



Standards for Mathematical Practice

O

CCS55.Math.Practice.MP3 Construct viable arguments and critique the reasoning of others.

Mathematically proficient students understand and use stated assumptions, definitions, and
previously established results in constructing arguments. They make conjectures and build a logical

Construct viable arguments and
critique the reasoning of others.

Later, students learn to determine domains to which an argument applies. Students at all grades
can listen or read the arguments of others, decide whether they make sense, and ask useful
questions to clarify or improve the arguments.




NYS Geometry Regents, June 2012

()

16 In the diagram of AABC shown below, DE || BC.

A

If AB = 10, AD = 8, and AE = 12, what is the length of EC?
(1) 6 (3) 3
(2) 2 (4) 15




18 _ 15
6 X
V
18 15
& > YI,
- X

Noah’s Answer:

24 _ 15+ x
18 15




playing the skeptic













assessing hard to assess

competencies
O




Imagine that you and your friend each own a dog and you
like to take them for walks together. You and your friend
would like to shorten your dogs' leashes so that it is
easier for you to pull the dogs apart when they tangle.

The leashes are different lengths and thicknesses.

Can you and your friend tie the same number of
knots in each leash and end up with leashes that

are the same length?



[ discovered that the best way to solve
this was to find a steady drop of the

average so I found the averages of both
ropes.

Drop Rate Thick& Long Drop Rate Thin & Short

3.5 55.5 3.5 35.5

52 32

_l R
5 &7 3 25

38 22

After finding the drop rate of each number |
took all the drop rates added them
up and then divided them ...



Now thatI found the average for both ropes
the next step was to choose a

length to start from for both

ropes...I picked the numbers 80.1 and
74.5 as my starting points.

I steadily subtracted the average
drop rate for the Thick& Long (4.3)

and the average drop rate for the

Thin & Short (3.5) until I got to an
equal number of Knots and an equal

length.
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Work product shows
consistent evidence
of proper use of
conventional ideas

d = I B | o

Work product uses
and incorporates
concepts in a limited
fashion to organize
and explain findings

Work product shows
some evidence of

proper use of
conventional ideas

gaell ]

Work product shows
little or no evidence

of proper use of
conventional ideas

Work product
organizes and
explains findings in
a way that does not
use concepts in any
significant fashion

L] S

Work product does
not use or
incorporate
concepts and/or
does not explain



Modeling Standards

O

 Making assumptions to

CCSS5.M

Mathem: Simplif}7 a SituatiOIl rising
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reasonirn 3 ¥ gl tudent
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confora. - - hetween quantities with zing
suaton - tables, graphs, & equations ' .
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whether | 3,

* Generalizing




Training and support for teachers?

Making expectations clear to teachers
and students?

Standardizing the standards?



Please answer one. ..

Share one teacher move that you use to teach students
perseverance in problem solving.

Pose a question to the group.

EXIT SLIP




