Title:  Possible Solution Sets    By:  The Eastcoasters
Pre-lesson date:  Feb. 27, 2007
	Research Aim: 

Students will grow into persistent and flexible problem solvers. 
Broad Content Goal: 

Students will communicate their mathematical ideas clearly and respectfully. 
Lesson Objectives : 
· Experiment with numbers to find all possible ways to multiply three digits to get a product of 24, and 

· Explore the ways three digits can be placed together to form different three-digit numbers. 

Lesson Overview: 

This unit focuses on forming numbers to meet specific requirements. Careful reading of information and understanding of mathematical language are important to finding appropriate solutions. Using the problem-solving strategies of looking for patterns and establishing an organized list will aid students in finding all the possible solution sets. This lesson is taken from "Ideas:  Possible Solution Sets," by  Marcy Cook that appeared in The Arithmetic Teacher Vol.36, No.5 (January, 1989) pp. 19 -24.

Lesson Adaptations:
This lesson can be easily adapted for grades 1-8.  On the Illuminations website, under the lesson title Possible Solution Sets, you will find lessons that are already adapted to the different grade levels.  For your particular grade level or level of students you may want to choose a different lesson to use.  The lesson can be used in the plan that we have created below.


	Steps
	Instructional activities
	Anticipated Student Responses
	Remarks on Teaching

	Introduction

	What is your house number?
What are they used for?

Where do you find house numbers?
	Students will share personal experiences.
	Optional: Cut out house pictures with numbers.

	Present the Problem
	Distribute worksheet from Lesson 3 from the Illuminations website.  See email link.  Read together and let students work through the problem on their own for 5 minutes.  After 5 minutes present option of partner work.
	Some students will give one answer.
Some students will not move all digits to create all possible 3 digit combinations.

Student work will lack organization and perseverance to not achieve all possible answers.  

Students will make a list.

Here are the possible answers:

831

813

641

614

622

461

423

381

318

324

342

262

226

234

243

183

138

164

146

416

432


	Have available or make available number tiles for manipulating.  Also found on bottom of worksheet. Multiplication tables may be needed.
Teacher roams around room making notes of student work and strategies used. 

Direct students to go beyond 1 answer.
Have students go beyond more than 2 different number combinations.

Students will need motivation to persevere. Option: After 15-20 minutes give number of possibilities.

Optional Questions: Can you move your numbers around?  How do you know that you have all the possibilities?  Can you prove that some number combinations don’t work?  Did you notice any patterns emerge?  Would it help you to organize your work?  Would it help you to make an organized list?  


	Sharing of Solutions 
	Choose students that use the various methods of problem solving to share answers with the class.
	See above.


	Teacher uses the student responses to highlight efficient problem solving methods.  

Discussion can extend into the factors of 24.

 What happens if a digit can be used more than once in a house number? 



	Extensions /
Summary
	What if we change the product to 48?
What if we change the product to 12?
How many house numbers can be formed if the product of the digits in a four-digit address is 24? 

Can you write your own problem?
If students design their own problem, can you write the question from the solutions given?

	Student Assessment
Give the students a chance to revise their own work by, creating a list, a graphic organizer, or diagram to show their work.

Have the students come up with another problem to share with the class.

Give a written explanation of how to solve the problem using mathematical language.

	This can also be used as an assessment or closure activity.  See also Lesson 4 for a challenge problem.

	
	
	For additional problems similar to this see:
www.marcycookmath.com

	


Extensions and Ideas

(Adapted from Marcy Cook’s  Create a Number book )

1. Sue lives on Gauss Road.  Her house number has:

·  3 digits

· Only even digits

· A third digit that is the sum of the first 2 digits

What is her house number?


2. Sara cannot remember her friend’s address, but she remembers the following:

· It has 3 digits

· All the digits are odd

· It is not a palindrome

· The sum of the digits is 9

What is the address?

3. Mr. Redding gave the following clues about his license plate:

· The first three letters of his name are on the plate (but in a different order)

· A digit, then 3 letters, then 3 digits

· The 4 digits are in succession and ascending order

· A 7 at the end

What is the license plate number?

4. Bob did not write his phone number down (without area code), but he left the following clues:

· The sum of the first three digits is greater than 23

· All 7 digits are different

· The last 4 digits are even

· The last 4 digits are in descending order

What is his phone number?

Answers:

1.  

	202
	224
	246
	268
	404

	426
	448
	606
	628
	808


2.

	351
	315
	531
	513

	135
	153
	711
	117


3.

	4rde567
	4der567
	4dre567

	4edr567
	4erd567
	

	
	
	


4.

	987-6420
	978-6420
	897-6420

	879-6420
	798-6420
	789-6420
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