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Session Goals

· Develop an understanding of quantitative analysis with contextual situations.

· Apply quantitative analysis and reasoning to two-step word problems.

· Examine generalized statements of the operations

Five aspects of number knowledge essential for algebra learning

· Understanding equality

· Recognizing the operations

· Using a wide range of numbers

·   Understanding important properties of            


number

· Describing patterns and functions

MacGregor, M. & Stacey, K. (1999). A flying start to algebra. Teaching Children Mathematics, October, pp. 78-85.
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Read the following word problem:
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What would your advice be to students as they think about solving this problem?
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NCTM says…

…To use algebra for solving a problem, the focus of attention is not on getting numerical answers to each step of the solution but on the operations used.
Key Idea

It is important, therefore, that students get experience in identifying which operation they are using to solve a problem.


Quantitative Analysis

“…the process of coming to understand the quantities and relationships between those quantities in a word problem.”
Quantity vs. Value

· A quantity is anything that can be measured or counted. 

· The value of the quantity is its measure or the number of items that are counted and involves a number and a unit.

Clement, L. & Bernhard, J. (2005).  A problem-solving alternative to using key words. Mathematics Teaching in the Middle School. 10(7) pp.360-365.

Quantity vs. Value Examples

Hamburger costs $1.57 per pound
· Quantity: Cost of hamburger per pound

· Value: $1.57/pound

A bag of Ice Melt weighs 50 lbs.
· Quantity: weight of Ice Melt
· Value: 50 lbs.
Leslie save 365 nickels

· Quantity: # of nickels Leslie saved

· Value: 365 nickels



Dieters’ Problem

Two people who have been on diets     are talking:

Dieter A: “I lost 1/8 of my weight – I lost 19 pounds.”

Dieter B: “I lost 1/6 of my weight, and now you weigh 2 pounds less than I do.”

What was Dieter B’s original weight?
Clement, L. & Bernhard, J. (2005).  A problem-solving alternative to using key words. Mathematics Teaching in the Middle School. 10(7) pp.360-365.


Dieter’s Problem

1. Read the problem. 

2. Flip your paper over.

3. Retell the problem.

4. Use guiding questions to quantitatively analyze the problem. 

5. Work with your partner (or individually) to solve the problem. 


Quantitative Analysis of            Dieter’s Problem
Guiding Questions for Step #4
· What quantities are involved in this situation?
· For which quantities do we know the values?
· For which quantities do we not know the value? 
· What quantities are we trying to find?
· Which quantities are critical to the problem?
Use the blank chart to help you keep track as you respond to these questions.


QA Worksheet

Applying Quantitative Analysis to contextual situations
Guiding questions:
· What quantities are involved in this situation?

· For which quantities do we know the values?

· For which quantities do we not know the value? 

· What quantities are we trying to find?

· Which quantities are critical to the problem?

	Quantity
	Value 

· Known – record.

· Unknown
	Useful in solving problem?

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


When your chart is complete discuss these questions:

· Are any quantities related to other quantities in the situation? 

· Could these relationships help us find any unknown values?

· Would drawing a diagram or acting out the situation help to answer any of the above questions?

Dieter’s Problem Template
When your chart is complete discuss these questions:
· Are any quantities related to other quantities in the situation? 
· Could these relationships help us find any unknown values?
· Would drawing a diagram or acting out the situation help to answer any of the above questions?




            How did thinking through the                                                   quantities and their relationships help you identify the operations needed in solving the problem?


Read and highlight:

“Student’s Thinking Using the Quantitative Structure”

p. 363 – 364


Table debrief:

How does the teacher assist Maria in shifting her thinking from procedural explanation to focusing on the structure of the problem?

It is important to focus on the quantities (not values) and the relationship between the quantities. Once a student understands a situation quantitatively, what to do to solve the problem (that is, the operations to perform) often flows naturally from that understanding.



Clement, L. & Bernhard, J. (2005).  A problem-solving alternative to using key words. Mathematics Teaching in the Middle School.10(7) pp.360-365.
Time to practice!

There are 13 cookies in a package and we have 5 packages. There are 57 people in this room today. How many extra cookies will we have if each person eats one?

1. Read the problem. 

2. Retell the problem.

3. Use guiding questions 
quantitatively analyze the problem. (Complete chart and discuss relationships between quantities.)
4. Write an equation(s) using the quantities. No values please.
5. Explain why you selected the operation(s) you did.
QA Worksheet

Applying Quantitative Analysis to contextual situations


Guiding questions:
· What quantities are involved in this situation?

· For which quantities do we know the values?

· For which quantities do we not know the value? 

· What quantities are we trying to find?

· Which quantities are critical to the problem?

	Quantity
	Value 

· Known – record.

· unknown
	Useful in solving problem?

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


`                                           

 When your chart is complete discuss these questions:

· Are any quantities related to other quantities in the situation? 

· Could these relationships help us find any unknown values?

· Would drawing a diagram or acting out the situation help to answer any of the above questions?
Write an equation(s) using the quantities identified in the chart that will help you solve the problem.

Explain why you selected the operation(s) you did.

Two-step word problem template
Questions to support analyzing a mathematical situation quantitatively

· What quantities are involved in this situation?
· For which quantities do we know the values?
· For which quantities do I not know the value? 
· What quantities are we trying to find?
· Which quantities are critical to the problem?
When your chart is complete discuss these questions:

· Are any quantities related to other quantities in the situation? 

· Could these relationships help us find any unknown values?

· Would drawing a diagram or acting out the situation help to answer any of the above questions?
Applying quantitative analysis with   two-step contexts

1. Read the problem. 

2. Retell the problem.
3. Use guiding questions to

quantitatively analyze the problem. (Complete chart and discuss relationships between quantities.) 

4. Write an equation(s) using the quantities. No values please.

5. Explain why you selected the operation(s) you did.


MKT

Big Idea!

Explicitly analyze mathematical situations quantitatively to help determine appropriate operations (operation sense).

How do you do this?
Focus on understanding the quantities and the relationships between quantities in a situation.

What are the benefits?
· Supports students as they make sense of mathematics and develop operation sense

· Strengthens ability to reflect on own thinking and make it explicit

· Provides a tool to communicate understanding

· Validates good problem solving.

MKT CABS 


Read the following word problem:



How, if at all, would you change the advice you would give to students as they think about solving this problem?

[image: image2]
After working through and thinking about these problems, what are some connections you are making to MMP initiatives?

Suggested generalized definitions        of the operations

Subtraction

· Finding the difference between two quantities.
Addition

· Combining two or more quantities

Multiplication

· Combining groups of the same size
Division

· Separating an amount into equal-sized groups

A word of caution about                    the use of key words

· Often the key word or phrase in a problem suggests an operation that is incorrect. 
Maxine has a sticker collection. She took 28 stickers she no longer wanted and gave them to Zandra. Now Maxine has 73 stickers left. How many stickers did Maxine have to begin with?

(“has left” suggests subtraction)

· Many problems have no key words. A child who has been taught key words is left with no strategy.
· The key word approach sends a wrong message about doing mathematics. The key word approach encourages students to ignore the meaning and structure of the problem. A sense-making strategy will always work.
Clement, L. & Bernhard, J. (2005).  A problem-solving alternative to using key words. Mathematics Teaching in the Middle School. 10(7) pp.360-365.[image: image3.png]






 Louise has a bag full of marbles. One the way to the classroom she dropped the bag and 31 of the marbles went under the bookcase. Louise divided the leftover marbles into 4 piles with 16 marbles in each pile. How many marbles were in the bag when it was full?     
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