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WELCOME/ILO

1. Understand the importance of 
problem solving instruction.

2. Understand why students 
struggle with problem solving

3. Learn several strategies for 
effectively teaching problem 
solving



3

WHAT IS PROBLEM SOLVING?

Problems  VS  Exercises

•Uses words 
and/or symbols

•Require prior 
knowledge of the 
topic

•Can use 
calculators to 
solve

•Challenging

•Solution is not 
immediately 
obvious

•Multiple ways to 
approach/solve

•Use higher level 
thinking skills

•Apply a strategy/ 
heuristic

•Math in a context

•Uses algorithms

•Not in a context

•Drill and practice

•Knowledge/ recall 
level reasoning 
and thinking 
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TEACHING STUDENTS 
PROBLEM SOLVING IS LIKE…
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SHARE OUT

Would anyone like to share out either 
what they said, or what somebody 
else said that resonated with them?
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WELCOME
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BELIEFS ABOUT 
TEACHING MATH
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BELIEFS ABOUT 
TEACHING MATH
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BELIEFS ABOUT 
TEACHING MATH
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BELIEFS ABOUT 
TEACHING MATH
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WHAT IS PROBLEM SOLVING?
“Mathematical tasks that have the 
potential to provide intellectual 
challenges for enhancing students' 
mathematical understanding and 
development” (Cai & Lester, 2010, p.1).

The process of applying previously 
acquired knowledge to new and 
unfamiliar situations (NCTM)
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IMPLICATIONS

• Teach through problem solving
• Teach students to reflect and help them 

develop metacognitive awareness
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WHAT IS PROBLEM SOLVING?

Problems  VS  Exercises

•Uses words 
and/or symbols

•Require prior 
knowledge of the 
topic

•Can use 
calculators to 
solve

•Challenging

•Solution is not 
immediately 
obvious

•Multiple ways to 
approach/solve

•Use higher level 
thinking skills

•Apply a strategy/ 
heuristic

•Math in a context

•Uses algorithms

•Not in a context

•Drill and practice

•Knowledge/ recall 
level reasoning 
and thinking 



15

WHAT IS PROBLEM SOLVING?

Joe bought 3 packs of soda that had 
12 cans of soda in each pack. How 
many cans of soda did he have in 
all?
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WHAT IS PROBLEM SOLVING?

Wne bocmew 3 vcnxljhqe aslvnasv
asdvnas 12 cans asl;dfj sadlfk asdf
ew. How many cans of soda did he 
have in all?
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WHAT IS PROBLEM SOLVING?

Brayden went to the store and 
bought Egg Nog for $4, Cheese for 
$6 and Crackers for $3. If he paid 
with a $20 bill, how much change 
did he receive? 
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WHAT IS PROBLEM SOLVING?

Lsajdf asdlkfj asdf ;ladsjf adfkl laks
df a;sdlkf $4, asdf adf $6 alk
L;kj. Awer fa;f. $3. nvc wewer wern
wl $20 bill, how much change did 
he receive? 
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KEY WORDS?

• What messages are we sending 
to students when we reduce 
problem solving to keywords?
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WHAT IS PROBLEM SOLVING?

Joe ate  of a pizza, and Kevin ate 

of the same pizza. Then, Jenna ate 

of the remaining pizza. How much 
of the pizza is left?
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A STUDENTS’ PROBLEM

A 48‐inch steel rod is cut into two pieces. If 
the length of one piece is 1/5 the length of 
the other piece, how many inches long is 
the shorter piece?

IDK??

What mistake did the student make?

What does the student know? What do they not know?
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A STUDENTS’ PROBLEM

A 48‐inch steel rod is cut into two pieces. If 
the length of one piece is 1/5 the length of 
the other piece, how many inches long is 
the shorter piece?

10 inches

What mistake did the student make?

What does the student know? What do they not know?
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A STUDENTS’ PROBLEM

A 48‐inch steel rod is cut into two pieces. If 
the length of one piece is 1/5 the length of 
the other piece, how many inches long is 
the shorter piece?

240 inches

What mistake did the student make?

What does the student know? What do they not know?
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POLYA’S (1945) 4‐STEP PROCESS

1.Understand the problem

2.Devise a plan

3.Carry out the plan

4.Look back



25

STEP 1: UNDERSTAND THE 
PROBLEM

With your tables, brainstorm what 
you would look for in the 
understand section.
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STEP 1: UNDERSTAND THE 
PROBLEM

• Reread the problem
• What are you trying to find out?
• What facts do you have?
• What is the problem asking?
• What do you know that is not 

stated in the problem?
• What questions do you have 

about the situation?
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STEP 1: UNDERSTAND THE 
PROBLEM

• Draw a picture to help you understand 
the problem.

• Try a specific case to help you learn 
about it.

• Is it possible to solve the problem?
• Is it a reasonable problem?  Why or why 

not?
• Restate the problem in your own words
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STEP 2: DEVISE A PLAN

How do we, as adults, form plans 
when we problem solve?

Have you ever been able to help a 
student solve a problem by simply 
asking them questions?
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STEP 2: DEVISE A PLAN
• Do you know a related problem?
• Think of a familiar problem where you 

have to answer a similar question.
• Here is another problem related to 

yours.  Could you use it to help you?
• Try to solve a simpler problem.
• What strategies (heuristics) do you 

know?
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STEP 2: DEVISE A PLAN
• How can you organize the information 

given?
• What plan of attack will you use?
• Can you develop a pattern?
• Guess a solution or a first step.
• Can you write an equation?
• Display examples or cases in a chart or 

table.
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WHAT ARE HEURISTICS?
Heuristics are any strategy that we use to 

help us solve a problem. Common ones 
include:

SimplifyConsider a simpler case
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INQUIRY TRAINING/QFT

• Train students to ask their own questions
• Train students to evaluate the questions 
they are asking

• Teach students to recognize and leverage 
open and close ended questions
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INQUIRY TRAINING/QFT

• Train students to ask their own questions
• Train students to evaluate the questions 
they are asking

• Teach students to recognize and leverage 
open and close ended questions
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INQUIRY TRAINING/QFT

I had a strip of paper that I cut into 5 equal 
pieces. I then took 3 of those pieces and 
used magic to put them back together. 
The strip below represents those three 
pieces. Can you re‐create the original 
paper?
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INQUIRY TRAINING/QFT

• What yes/no questions do you think 
students might ask?

• What is the value of close ended 
questions?

• How can students use these questions 
in problem solving?
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INQUIRY TRAINING/QFT

• What open‐ended questions do you 
think students might ask?

• What is the value of open‐ended 
questions?

• How can students use these questions 
in problem solving?
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BREAK

10 minute break!

Image from: http://www.clipartpanda.com/clipart_images/break‐time‐free‐clipart‐58027541
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STEP 3: CARRY OUT THE PLAN

• Use the strategy/heuristic you 
identified in the “Devise a Plan” phase

• Sometimes the original strategy you 
begin you leads to another

• Work the problem/solve
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STEP 4: LOOK BACK
• Did you answer the question(s) asked?
• Is your answer in the correct unit?
• Does your answer seem reasonable?
• Describe your solution process.
• Are there extensions/generalizations 

you can make?
• Could you have solved the same 

problem another way?
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STEP 4: LOOK BACK
• Could you have solved the same 

problem another way?
• Could you use the same method for 

another problem?
• What problems are similar to this one?
• Compare your solution to your guess or 

estimate.
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STEP 4: LOOK BACK
• What are the advantages & 

disadvantages of your method?
• What were the pitfalls in this problem?
• Verbalize the stumbling blocks you 

overcame to solve this problem.
• What solution strategies were most 

helpful in solving the problem?
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DEBRIEFING PROBLEMS
• Have students share their methods
• Value the process more than the 

solution
• Occasionally allow students time 

(potentially over night to brainstorm 
ideas/strategies)

• Use problem solving journaling
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YOUR TURN!

The locker problem!
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YOUR TURN!
A bowl holds a lot of pennies. The 

pennies can be divided into equal 
shares among 3, 4, 5, 6, 7, or 8 people 
with no pennies left over each 
time. What is the smallest number of 
pennies that can be in the bowl?
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THINKING ABOUT YOUR 
OWN CLASSROOM…

• How could you introduce this 
process to your students?

• How can you develop their 
understanding of the process?

• How can you organize this process?
• What are the roadblocks you 

anticipate?
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