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Unit Plan 

Part I
Title of Unit:  Linear Functions

Grade Level:  8th Grade
Subject:  Math

Final Draft
Summary:  In this unit, students will learn how to recognize whether or not a relationship is linear.  They will learn how to write and graph linear equations.  Students will plot data from real world situations, creating scatter plots, both on paper and on the graphing calculator.  Students will then look for general trends to determine whether or not a linear equation could be used to model the data.  When appropriate, they will write equations for lines of best fit and use them to further analyze the data and make predictions from it.  As a performance task, students will apply their knowledge of data analysis and linear functions to nutritional data from fast food restaurants.  They will use their data analysis to support a position, either against fast food or promoting fast food as part of a healthy lifestyle.
Part II
Georgia Performance Standards Correlations:

M8A3. Students will understand relations and linear functions. 
f. Understand and recognize arithmetic sequences as linear functions with whole 

    number input values. 

g. Interpret the constant difference in an arithmetic sequence as the slope of the 

    associated linear function. 

h. Identify relations and functions as linear or nonlinear. 

i. Translate among verbal, tabular, graphic, and algebraic representations of 

   functions. 

M8A4. Students will graph and analyze graphs of linear equations and inequalities.

a. Interpret slope as a rate of change. 

b. Determine the meaning of the slope and y-intercept in a given situation. 

c. Graph equations of the form y = mx + b. 

d. Graph equations of the form ax + by = c. 

f. Determine the equation of a line given a graph, numerical information that  

   defines the line or a context involving a linear relationship. 

g. Solve problems involving linear relationships. 

M8D4. Students will organize, interpret, and make inferences from statistical data 
a. Gather data that can be modeled with a linear function. 

b. Estimate and determine a line of best fit from a scatter plot. 

Enduring Understandings:

· Algebraic equations, expressions, and graphs can be used to model real world situations.

· Algebraic equations, expressions, and graphs can be used to solve real world problems.

· Algebraic equations, expressions, and graphs are ways to show relationships between numbers.

Essential Questions:

· How does algebra relate to the real world?

· How can different representations of situations (equations, tables, graphs, verbal descriptions, etc.) help us to understand and analyze those situations?

· What is a linear relationship?

Knowledge and Skills:
Students will know…

· The difference between linear and non-linear relations and functions.

· How to find the slope of a linear function from a table, a graph, an equation, and from a verbal description.

· How to find the y-intercept of a linear function from a table, a graph, an equation, and from a verbal description.

· How the slope and y-intercept of a linear equation relate to the real world situation that is being modeled.

· How to graph linear equations written in slope-intercept form (y = mx + b).

· How to graph linear equations written in standard form (ax + by = c).

· How to write the equation of a line from a table, a graph, or a verbal description.

· How to translate between tables, equations, graphs, and verbal descriptions.

· How to plot data and estimate a line of best fit.

· How to use a linear equation to answer questions about a situation.

Students will do…

· Identify functions and relations that are linear or non-linear.

· Find the slope of a line from a graph, two points, a table, an equation, and a verbal description of a linear relationship.

· Find the y-intercept of a line from a graph, a table, an equation, and a verbal description of a linear relationship.

· Graph linear equations using a table of values.

· Graph linear equations using the y-intercept and slope.

· Write a linear equation from a table, a graph, and a verbal description of a linear relationship.

· Create a scatter plot from real world data, estimate a line of best fit, and use the equation of that line to make predictions. 
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Part III – Evidence of Learning

Formative Assessments
· Observation

· Exit cards

· Math journal

· Class discussion

· Homework

· Class activities

· Partner work

Summative Assessments
· Quizzes

· Unit Test

· Performance Task

Student Self Assessment and Reflection
· Math Journal

· Rubric

· Partner discussion

· Group work

Linear Functions

Performance Task

	Goal
	You will use linear equations to model data, make predictions, and support a position.



	Role
	You will take on the role of a nutritional expert hired either by the fast food chain or by an anti-fast food advocacy group.



	Audience
	The target audience will be your peers (teenagers).



	Situation
	You will work in groups to research nutritional information from fast food restaurants.  You will then analyze the data by creating scatter plots and using linear equations to model the data.  



	Product
	You will work in small groups to write a commercial or persuasive speech.  You will try to convince your audience of teenagers either that fast food can be healthy, or that fast food is terrible and should be avoided.  You will use your graphs and equations to support your chosen position, and you will either record your commercial to be shown in class or perform your speech live during class.



	Standard
	You must take a position, either pro-fast food or against fast food.  Your commercial or speech must use data from your research, as well as your graph(s) and equation(s) to support your position.

See the rubric for details on how your work will be evaluated.




Linear Functions

Rubric for Performance Task

	Task
	Excellent
	Proficient
	Basic
	Below Basic 

	Researches and reports data about at least two fast food restaurants.
	(5)

At least two fast food restaurants have been researched.  Data is reported clearly, appropriately, and accurately.


	(4)

At least two fast food restaurants have been researched.  Data is reported accurately, clearly, in a somewhat appropriate format.
	(3)

At least two fast food restaurants have been researched.  Data is accurate, but is reported in an unclear or inappropriate format.
	(2)

Only one fast food restaurant has been researched and/or data is inaccurate and reported in an unclear or inappropriate format.

	Makes a scatter plot of the data found for each restaurant.
	(5)

Data is graphed correctly in scatter plots.  Graphs are labeled clearly, and scales used are appropriate.  
The graph is visually appealing (creatively done).
	(4)

Data is graphed correctly in scatter plots.  Graphs are labeled clearly, and scales used are appropriate.  
	(3)

Data is graphed correctly.  Graphs are not labeled clearly and/or scales used are inappropriate.
	(2)

Data is graphed incorrectly.

	Draws a line of best fit, and writes a linear equation for that line for each scatter plot.
	(10)

Lines of best fit are drawn appropriately.  Linear equations are written in the correct form (y=mx+b), and both the slope and y-intercept are correct.  Both the slope and y-intercept are explained clearly and correctly in the context of the fast food restaurants.
	(8)

Lines of best fit are drawn appropriately.  Linear equations are written in the correct form (y=mx+b), and both the slope and y-intercept are correct.  
	(7)

Lines of best fit are drawn appropriately.  Linear equations are written incorrectly (either incorrect form or slope or y-intercept is incorrect).
	(5)

Lines of best fit are drawn incorrectly.  Linear equations are written incorrectly (incorrect form or slope/y-intercept are incorrect).

	Writes and presents a commercial or speech persuading the audience either that fast food is OK to eat, or that they should not eat it at all. 
	(10)

Commercial or speech is creative and persuasive.  A clear position is taken and supported with data and data analysis.  
	(8)

Commercial or speech is persuasive.  A clear position is taken and supported with data and data analysis.
	(7)

Commercial or speech presents research findings and data analysis, but is not persuasive.  No clear position is taken.
	(5)

A clear position is taken, but is not supported with data and data analysis.


Grading Scale:

27-30 points =
A

23-26 points = B

19-22 points =
C

0-18 points =
F
Part IV – Instructional Sequence

	
	Days 1-2
	Day 3-4
	Day 5
	Day 6
	Days 7-8
	Day 9
	Day 10
	Days 11-12
	Days 13-17
	Days 18-19

	Topic/Skill
	Graphing Equations Using a Table of Values – Determining which are linear
	Slope-Intercept Form, Effects of slope and y-intercept on graph
	Graphing with the Calculator Based Ranger and Graphing Calculator
	Standard Form and Solving for y to find the slope and y-intercept
	Finding the slope and y-intercept from a graph, and finding slope from 2 points
	Quiz – Graphing, Slope, y-intercept, Standard and Slope-Intercept Form
	Writing Linear Equations from Graphs and Tables
	Writing Linear Equations from Verbal Descriptions & Word Problems
	Scatter Plots & Lines of Best Fit
	Review and Unit Test

	Activating/Hook
	Explore & Review Coordinate Plane
	
	
	
	*Refer back to CBR activity for opening discussion
	
	
	
	Interpreting Graphs activity – what information can you infer from a graph and an equation?
	

	Evidence of Learning Assessment GRASPS
	
	
	
	Exit Card
	
	Quiz – Graphing, Slope, y-intercept, Standard and Slope-Intercept Form
	
	
	Performance Task
	Unit Test

	Literacy/Vocabulary
	What is linear? Constant Rate of Change, Straight Line
	Increasing, Decreasing, Positive, Negative Slopes
	
	
	Vertical and Horizontal Lines
	
	
	
	Positive and Negative Correlations
	


	Technology
	
	Exploration Lesson on Graphing Calculators
	Calculator Based Ranger & Graphing Calculator
	
	
	
	
	
	Graphing Calculator
	

	Differentiated Instruction
	
	Students will work in pairs to discuss the effects of the slope and y-intercept
	
	
	Jigsaw – group one learns how to find slope from a graph, group two learns how to find slope from 2 points; then students from the groups are partnered to teach each other
	
	
	
	Choices – Students choose which fast food restaurants to research and what data to use
	

	Levels  of Thinking Higher Order Skill
	
	
	Explore how to make different kinds of lines – why can’t we make a vertical line?  What does all of this mean in real life?
	
	
	
	
	Exploring Real World Meaning of Slope and y-intercept
	Performance Task – using data analysis and linear functions on real-world data to support a position
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Constant rate of change


Straight line





Graphing





Table of values


Slope


Y-intercept





Equations





Slope-Intercept Form (y = mx + b)


Standard Form (ax + by = c)


Writing Equations from tables, graphs, and verbal descriptions





Modeling Real World Situations





What do slope and y-intercept mean in real life?


Scatter plots and lines of best fit





Unit Essential Question:  How does Algebra relate to the real world?





Content Map – 8th Grade Math


Linear Functions





�








PAGE  
Unit Plan –page 1  

