GRADE 4 MATHEMATICS LESSON PLAN
March 19, 2008
Otter Creek Elementary
4th Grade Class

Instructors: Jennifer Johnson (4th grade teacher) and Donna Corrothers (coach)
Lesson Study Team: Jennifer Johnson, Donna Hardeman, Melody Wyatt, Donna Corrothers, Beth Clifford
Title of the Lesson: Using Two-Step Functions
Research Theme: Students will work well in cooperative groups and effectively communicate and use critical thinking strategies to reason through multi-step mathematics problems with their partners.
Goals of the Lesson:
1. Students will use reasoning to identify function rules based on given inputs and outputs.
2. Students will determine one-step and possible two-step operations that relate inputs and outputs and will explain and justify the rules they create.

3. Students will use flowcharts and tables that represent one-and two-step functions to determine the rules being applied.

4. Students will describe those rules verbally and represent them in written form.

SLE’s

A.4.4.3 Determine the relationship between sets of numbers by selecting the rule (2 step rule in words)

NO.2.4.2 Apply Number Theory: demonstrate various multiplication & division relationships. (addition and subtraction)
NO.2.4.3 Use conventional mathematical symbols to write equations for contextual problems involving multiplication (other operations)
Lesson Background:
II. UNIT INFORMATION
Resources:
1. Connect to NCTM Standards 2000
2. Lessons for Algebraic Thinking 3-5, by Marilyn Burns

3. Harcourt 5th Grade Math textbook (practice)
`
Sequence of Lessons:

1. Two of Everything – Doubling Function (3 days) Lesson 1 from Algebraic Thinking 3-5
2. Understanding Opposite Functions (2 days) Connect to NCTM Standards 2000, pp. 44-49
3. Using Two-Step Functions (2 days) Connect to NCTM Standards 2000, pp. 50-55

	Learning Activities, Teacher’s Questions, 

and Expected Student Reactions 
	Teacher’s Support
	Points of Evaluation

	 Opening
Teacher will discuss simple functions by saying,
“Remember the Two of Everything Lesson with the Haktacks?”
“What was the function or the rule of the magic pot?”
· doubles

· x 2

· two of everything

“Who can give me an example of what happened with the magic pot or function?”
· 2 bags of gold came out

· Mrs. Haktak

“What was the input?” Mrs. Haktak
“What was the output?” 2 Mrs. Haktaks
“What was the rule or the function?” Doubles, x 2, two of everything, add twice
“Let’s pretend the machine/magic pot is using the rule “add 4”.”
“If the input number is 2, what is the output number?”
· 6
· 8

“Does anyone have a different answer?
Would someone like to justify which answer they agree with? Your job is to try to persuade anyone with a different answer to agree with you.”
“Are any other output numbers possible?”
No

Yes – We have different ideas, who would like to justify either side

(Display the table)

“Look at the table.  Talk with your group members for a couple of minutes. See if you can determine the rule or function.”
“What rule is the function machine using?”
· Subtract 7
“What is the missing output?”
“Please justify. “
One group shares. Does everyone agree?

	Have a function machine 

(As they say the function, etc. teacher draws the flowchart)

On the board have a simple function machine and a table with input output.
Put answers in both

Prepare ahead of time

Rule?

input

output
9
2
12
5
16
9
20
13
25
?

	Have Math Vocabu-lary posted in the classroom.  Students should already be familiar with the given terms.
    Vocabulary
input value

output value

twice as many

doubling

equation

T-chart

variable

function/rule

inverse operations

(between addition & subtraction and multiplication & division)

Cheick



	“How do you know the rule is subtraction?

This situation is a little bit different. See if you and your group can use what you already learned to solve this problem.”
Present the situation at Donna’s Bargain Books

“At Donna’s Bargain Books, all books cost $4 each. This week the store is celebrating its third year in business, so Donna is giving a $3 discount on everyone’s total purchase. Let’s see what happens when a customer comes to the cash register with 6 books.”

“Discuss in your groups what you think will happen.”
“What is the input for this function?” 6 books 

“Does anyone have a different answer?”
$4   Please justify either way.

“What is the first rule/function the machine uses?” Multiply by 4
Subtract 3

“Does anyone have a different answer?”
Please justify either way.
“What is the output for the first step?”
                    (24)
“What is the input for the second part of the rule?”
                    (24)
“What is the second part of the rule?”
                   (subtract 3)
“What is the final output?”
                   (21)
“Suppose a customer came to the register with 8 books. Explain how the machine would find the amount the customer must pay.”   Step 1:  8 x $4 = $32
                                    Step 2:  $32 – $3 =$29
“Is $29 the only possible output for an input of 8 books?”
                  Yes.
“Can you justify your answer?”
“You have just figured out a 2 step function!”
Work Time Task

Teacher says:  “Now I want each group to create your own word problem that has a two-step rule or function.    Be ready to justify your rule/function by creating a flow chart.  Each group will be given a chart on which to create their flow chart.  When a group’s flow chart is complete, a representative from the group will post the flow chart on the whiteboard.”
“Let’s look at the first group’s flow chart.  Discuss within your groups and see if you can guess the rule or function.”
“Is one input/output pair enough to find out the rule/function? Why?”
Closure
Select a couple of student groups to share and explain their word problems and flow charts to the entire class.  Have students say at the end of their presentation, “Can you guess our rule or function?”
“Good job, class!  I heard a lot of good math talk and different strategies being discussed today in each group.”
“I’m going to pass out your journal sheets.  I want you to reflect over everything you have discovered about the two step function.”

Assessment

Journal Question:  Using what you’ve learned from your lessons, how would you explain Input/Output problems to a 3rd grader?  Explain your answer using words, numbers, and/or pictures.


	Donna’s Bargain story problem on the board and one for each student group.
(have some books… act out as a cashier)
Have chart paper ready to distribute to each group at this time.  
Give each group markers to use to create the flow chart.

(Have blank flow charts available to students who may need more time to solve their problem and/or two-step rule or function.)

Prepare ahead of time and distribute at the conclusion of the lesson.
	(Check your time here.)
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