Unit 4: Functions, Lesson Plan # 2


	Title: What’s the Rule: Linear Functions

	Standard: MCC8.F.1 Understand that a function is a rule that assigns to each input exactly one output. The graph of a function is the set of ordered pairs consisting of an input and the corresponding output.

Mathematical Standards

Understand patterns, relations, and functions:

• Represent, analyze, and generalize a variety of patterns with tables, graphs, words, and, when possible, symbolic rules

• Identify functions as linear or nonlinear and contrast their properties from tables, graphs, or equations.

Use mathematical models to represent and understand quantitative relationships:
• Model and solve contextualized problems using various representations, such as graphs, tables, and equations.
	Essential Question: How do I find the rules of linear functions when given various inputs and outputs?

	6 E’s: 

Engage: Students will be introduced to functions and how they work through real-life examples. Students will be using discovery and prior knowledge skills to make connections to functions.

Explore: Students will recognize, create, extend, and apply patterns in relationship to functions. Students will explore various examples of functions when given a rule. Students will also determine the rule for following inputs and outputs. The teacher will use the following website to allow students to explore how to determine the rule of a function: http://nlvm.usu.edu/en/nav/frames_asid_191_g_3_t_1.html
Explain: During the closing, students will explain what a function is and how functions relate to real-world examples.
Elaborate: To ensure that students understand the vocabulary and how to find the rules for functions, the teacher will review the vocabulary that will be used for the day. (Function, Input, Output, Function Table, Rule or Patten)
Evaluate: The teacher will observe the students as they complete their function tables. They will be evaluated whether they can identify the input, output, and the constant of the table.
Extend: Students will use the following website as an online interactive game that is very similar to the activity in this lesson. http://www.shodor.org/interactivate/activities/fm/index.html 


	Materials/Technology: Whiteboard, Promethean, Internet, Cardboard boxes, Scissors, Markers, Pencils, Index cards, Copy of function table

	Introduction/Hook: The teacher will discuss with students how machines work in real life. She will give an example of using a calculator. If I said the function of your calculator is to compute numbers entered, I’m telling you the calculator’s job. The teacher will ask students “What is the function of the remote control?” (change the channels) “What’s the function of the telephone?” (communicate) Students will give other examples of other objects we use every day that have a function.

	Mini-Lesson: 

1) Introduce function machine and discuss how it works with numbers. Asks students to find certain outputs based on the given values by using function machine software. http://nlvm.usu.edu/en/nav/frames_asid_191_g_3_t_1.html 

(As a class, students will try and figure out the rules for the functions when numbers are placed in the machine.)

2) The teacher will relate functions to numbers and how to apply the vocabulary input and output to function tables. 

· The teacher will have two function tables on the Promethean. She will have the numbers 1-4 listed in a column called input. The teacher will have a rule placed in the second column, she will ask students what the solution will be for each input when they apply the rule. This will be the output. (The teacher will let students come to the promethean and place the correct answers in the output.) 

· The teacher will instruct the class that a function is like a machine where you put in an object, the machine works a problem, and spits out a solution. 

3) After reviewing how to finding the rule and outputs, the teacher will have the students practice two problems by filling out a function table by where they will determine the rules and or outputs for functions.
4) Before moving on to the next activity, the teacher will review the definitions of the vocabulary for the day. (Function, input, output, rule)

	Work Period: Students will work in groups based on tiered groups. The teacher will have three groups: Groups A, B, and C. Students will be placed in groups based on readiness from the two previous practice problems. 

· Group A: Students will be given two worksheets where students will be given rules and they must find the outputs for the given rules based on addition, subtraction, multiplication, and division.

· Group B: Students will be given a graphic organizer where they are given unction tables that have some of the inputs and out values given, students will have to determine the missing values and determine the rule for each of the function tables.

· Group C: Students will create their own real-life function machine. Students will follow the provided directions. Students will be creating their own patterns and rules. Students will create input and output values and members from their group will determine the rule for each function. (For assistance: Students may be given a mixture of practice problems where they have to determine the output values, rules, and/or input, output values, and rules.) 

	Closing: Students will find the missing outputs and determine the rule for the following function:
x

(input)

1

2

3

4

5

y

(output)

2

6

10

Rule: 
	Assessment: Students will be assessed on their completion of task within their groups. Students will be graded for the correct inputs, outputs, ad rules they created or discovered.

	Homework: Each student will create a brochure that explains what a function, input, output, rule, and function table is. Using their notes, resource books, and internet, students will have to provide examples of determining rules for functions, and applying rules to find outputs for a function table.  Each student must have one real-world example as to how functions can be used in real-life situations.
(Students will be given a rubric which will be used to grade each brochure.) They will turn in their completed assignment on the following school day.


Brochure Rubric
	CATEGORY
	(4) Excellent
	(3) Good
	(2) Almost
	(1) Not Yet

	Attractiveness & Organization
  (Organization)
	The brochure has exceptionally attractive formatting and well-organized information.
	The brochure has attractive formatting and well-organized information.
	The brochure has well-organized information.
	The brochure's formatting and organization of material are confusing to the reader.

	Content - Accuracy
  (Ideas)
	The brochure has all of the required information (see checklist) and some additional information
	The brochure has all of the required information (see checklist).
	The brochure has most of the required information (see checklist).
	The brochure has little of the required information (see checklist).

	Writing - Mechanics
  (Conventions)
	All of the writing is done in complete sentences. Capitalization and punctuation are correct throughout the brochure.
	Most of the writing is done in complete sentences. Most of the capitalization and punctuation are correct throughout the brochure.
	Some of the writing is done in complete sentences. Some of the capitalization and punctuation are correct throughout the brochure.
	Most of the writing is not done in complete sentences. Most of the capitalization and punctuation are not correct throughout the brochure.

	Graphics/Pictures
	The graphics go well with the text and there is a good mix of text and graphics.
	The graphics go well with the text, but there are so many that they distract from the text.
	The graphics go well with the text, but there are too few.
	The graphics do not go with the accompanying text or appear to be randomly chosen.

	Sources
	There are many citations from a variety of sources accurately listed on the brochure.
	There are some citations from a variety of sources accurately listed on the brochure.
	There are a few citations accurately listed on the brochure.
	Incomplete citations are listed on the brochure.


	

	Vocabulary
1. Function: a special relationship between values: Each of its input values gives back exactly one output value.

2. Input: the number you put in to get the output.

3. Output: an answer to an equation 

4. Rule: an equation that represents a function.
	Examples of Functions
Input
Relationship
Output
0

× 2

0

1

× 2

2

7

× 2

14

10

× 2

20

...

...

...

y = x - 4

Input (x)

Output (y)

14
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	 Real-world Example
Input: Bread

Rule(Machine): Toaster

Output: Toast


Sample Function Table Brochure
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