Kirsten Danisavich

Functions
Objectives( Grade 4 MD VSC):
· 1A1a,b,c,d Identify, describe, extend, and create numeric patterns and functions.
· 1C1b identify positions on a coordinate plane

· 3C1a,b Determine area and perimeter

· 4A1a Collect, organize, and display data
· 4B1b Interpret (line) graphs

· 6C1a Add whole numbers

Beginning
* Multiple entry points- If this is the first exposure to input/output, you could change the number of students to increase by only 1 in the chart to make the pattern easier to recognize.
Materials : counter chips(in case students need help with repeated addition) & graph paper  Grouping:  Partners (High/Low)
Have children complete the following table with a partner. Display using document camera.  
The fourth grade is planning a pizza party.  Each child will be allowed to eat 2 slices of pizza. 
 Fill in the table:
	Number of Students
	[image: image2.wmf]Number of Pizza Slices

	1
	2

	2
	4

	 5
	

	
	20

	25
	

	30
	

	
	86

	100
	

	
	1000


Have children explain how they filled in the chart.

What do you notice about all of the numbers of slices?  Wait for responses. Why do you think the number of slices are even?
Extension- For early finishers- If each pizza has 8 slices, how many pizzas will be needed for ___ students.  Could you create another chart that would show this relationship?

Think Pair Share:

Think- Have the children complete this function table on their own.  
Pair- Then, have them explain it to a partner.

The children will also be able to eat carrots at the party.  Fill in the chart:
	Number of Students
	Number of Carrots

	3
	[image: image3.wmf]

	6
	18

	
	21

	9
	27

	12
	

	
	45

	19
	


Share- Have children explain how their partner filled in the chart.  
Discuss- How many carrots does each person receive?
What do you notice about the numbers?  Hint: Look at the odd and even numbers.  Why do you think this?
Extension:  Each bag of carrots contains 2 dozen cookies.  How many bag of carrots would need to be purchased for ___ students?  (If needed, ask can you buy just part of a bag of carrots?)  Can you create a chart to show the number of bags needed?
Discuss
Could we plot the results on graph paper?
Let’s let x represent the number of students.  And, y can stand for the number of slices of pizza.  How could we plot points on the graph paper?  Hopefully, students will remember how to plot points.
Let’s graph the carrots per person as well.  Use a different colored pencil to plot your points and remember to indicate that in your key.

You may wish to have students create 2 separate graphs that they may hold them up to each other in the light to compare.  
(Graph paper on next page.  Scroll down, lesson continued)
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Think-Pair-Share
Think- Think about the difference in the 2 lines on your graph.  How could you describe it? (Hint- Why is one “line” steeper than the other? You technically should not connect the lines since you can’t have half a person.  You may introduce the idea of slope.)
Pair with your partner.  

Share the ideas you and your partner discussed.

Ask, “Can you retell what ___ and ___ discussed?”
Middle
**Portions of this lesson were adapted from Navigating through Algebra in Grades 6-8 , NCTM, Friel, Susan and Rachlin, Sid, and Doyle, Dot (pages 13-17).
Materials needed:  2 sheets of graph paper, scissors, & square pattern blocks(or cut out squares on tag paper- at end of lesson)
Grouping:  Students will work in groups of 3-4.

In your group, you are going to solve a problem.  You and your team will discover a pattern, create a chart, and make a line graph.

(scroll down)

Susie Stairstep is obsessed with building stairs.

Provide counter chips for pairs.
[image: image7.wmf]On day 1, she builds: 

[image: image8.wmf]On day 2, she builds:
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(Discuss the shapes, perimeter, & area.)
On day 3, she builds:

On day 4, she builds:





With your partners:

· rebuild days 1,2,3, and 4. 

· build day 5 and 6.

· describe patterns you observe.

· pick one pattern and create a table that shows the pattern.

· Using your graph paper, graph the pattern.

Extension:  If a group finishes early, ask them to find another relationship.  Or, they may calculate the cost of the build if each square unit costs $15.00.  Or, provide them with centimeter cubes to build a 3-D model of the steps.  Then, they could discover patterns incorporating characteristics of solids- number of faces, edges, vertices…
After:

Have each group present and discuss their table and graph.

Assessment:  
scroll down

Name ________________________

Date _________________________

Feel free to use manipulatives!

Complete the function tables.  
	Number 
of
 octopuses
	1
	
	8
	10

	Number 
of

 legs
	
	24
	
	



	Number of

dogs
	1
	
	6
	9
	
	12

	Number of

legs
	
	12
	
	
	40
	


Use graph paper to plot points for your data about animal legs.


Complete the function table:

	Number of Tricycles
	1
	2
	
	4
	
	6

	Number of Wheels
	
	
	9
	
	15
	


BCR:

Bike Shop Mike earns $6.00 each hour.  

Fill in his time sheet, so his boss will 
know how much to pay him.  

	Hours
	1
	4
	
	6
	
	12

	Amount Earned
	
	
	$3o
	
	$48
	


B.  Using what you know about functions, explain how you solved part A.  Be sure to include numbers, words, and pictures in your explanation.

	


                                                                                           Key

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	  
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Squares(2 pages per student):





