Algebra I – Unit 4

Comprehensive Curriculum

Concept Correlation

Unit 4:  Writing and Solving Proportions and Linear Equations

Time Frame:  Regular Schedule – 5 weeks

Block Schedule – 2.5 weeks
	Big Picture: (Taken from Unit Description and Student Understanding)
· An introduction to the basic forms of linear equations and inequalities and symbolic transformation rules that lead to their solutions is discussed 

· Students need to see that linear relationships have graphs that are lines on the coordinate plane when graphed and relate them to rate of change related to linear data patterns.

· They also link the relationships in linear equations and graphs to direct proportions and their constant differences numerically, graphically, and symbolically. 

· The relationship between direct variation, direct proportions and linear equation is studied as well as the graphs and equations related to proportional growth patterns.



	Guiding Questions
	Activities
The essential activities are denoted by an asterisk.
	GLEs
	DOCUMENTATION                       
Documented GLEs

GLES 

Bloom’s Level

GLES

Date and Method of Assessment

Demonstrate computational fluency with all rational numbers (e.g., estimation, mental math, technology, paper/pencil) (N-5-H) (Synthesis)
5

Use proportional reasoning to model and solve real-life problems involving direct and inverse variation (N-6-H) (Application)
7

Use order of operations to simplify or rewrite variable expressions (A-1-H) (A-2-H) (Synthesis)
8

DOCUMENTATION
Model real-life situations using linear expressions, equations, and inequalities (A-1-H) (D-2-H) (P-5-H) (Application)
9

Identify independent and dependent variables in real-life relationships (A-1-H) (Knowledge)
10

Use equivalent forms of equations and inequalities to solve real-life problems (A-1-H) (Application)
11

Translate among tabular, graphical, and algebraic representations of functions and real-life situations (A-3-H) (P-1-H) (P-2-H) (Analysis)
15

Determine appropriate units and scales to use when solving measurement problems (M-2-H) (M-3-H) (M-1-H) (Application)
21

Solve problems using indirect measurement (M-4-H) (Application)
22

Identify trends in data and support conclusions by using distribution characteristics such as patterns, clusters, and outliers (D-1-H) (D-6-H) (D-7-H) (Application)
28

Create a scatter plot from a set of data and determine if the relationship is linear or nonlinear (D-1-H) (D-6-H) (D-7-H) (Synthesis)
29

Analyze real-life relationships that can be modeled by linear functions (P-1-H) (P-5-H) (Analysis)
37

Compare and contrast linear functions algebraically in terms of their rates of change and intercepts (P-4-H) (Analysis)
39



	Concept 1:  Expressions, Equations, and Inequalities

15. Can students perform simple algebraic manipulations of collecting like terms and simplifying expressions?

16. Can students perform the algebraic manipulations on the symbols involved in a linear equation or inequality to find its solution and relate its meaning graphically?

17. Can students set up and solve proportions that deal with real-life scenarios?


	*29 – Think of a Number (GQ 15)
	5,8,9
	

	
	*30 – Order of Operations and Solving Equations (GQ 15,16)
	5,8
	

	
	31 – Using a Flow Chart to Solve Equations (GQ 15,16)
	5,8,34
	

	
	*32 – Solving Proportions (GQ 15,16,17)
	7,8,9,22
	

	
	33 – How tall is the flagpole? (GQ 15,16,17)
	21,22
	

	
	*34 – Using inequalities to problem solve (GQ 15,16)
	11
	

	Concept 2:  Linear Relationships and Graphs

17. Can students set up and solve proportions that deal with real-life scenarios?

18. Can students graph data with and without technology from input-output tables on a coordinate grid?

19. Can students recognize linear relationships in graphs if input-output relationships?

20. Can students identify independent and dependent variables?

21. Can students recognize patterns in and differentiate between linear and non-linear sequence data?

22. Can students graph the points related to a direct proportion relationship on a coordinate graph?

23. Can students relate the  constant of proportionality to the growth rate of the points on its graph?
	*35 – Independent vs. Dependent Variable (GQ 20)
	10
	

	
	*36 – Variation (GQ 18,19,20,21,22,23)
	7,9,10,15,28,29
	

	
	*37 – Linear or Non-Linear? (GQ 18,19,20,21)
	10,15,29
	

	
	*38 – Linear Relationships – Keeping it “Real”  (GQ 18,19,20,21,22,23)
	7,9,13,37,39
	

	
	*39 – Lines and Direct Proportions (GQ 18,19,21,22,23)
	9,11,37, 39
	

	
	*40 – Using Proportions and Direct Variation (GQ 17,23)
	7,8
	

	
	*41 – Direct Variation – Science Connection (GQ 18,19,20,21,22,23)
	7,9,37
	

	
	42 – Using Technology (GQ 18)
	10,15,29
	

	
	43 – Understanding Data (GQ 18,19,20)
	5,10,28, 29
	


Unit 4 –  Concept 1:  Expressions, Equations, Inequalities

GLEs

*Bolded GLEs are assessed in this unit

	5
	Demonstrate computational fluency with all rational numbers (e.g., estimation, mental math, technology, paper/pencil) (N-5-H) (Synthesis)

	7
	Use proportional reasoning to model and solve real-life problems involving direct and inverse variation (N-6-H) (Application)

	8
	Use order of operations to simplify or rewrite variable expressions (A-1-H) (A-2-H) (Synthesis)

	11
	Use equivalent forms of equations and inequalities to solve real-life problems (A-1-H) (Application)

	21
	Determine appropriate units and scales to use when solving measurement problems (M-2-H) (M-3-H) (M-1-H) (Application)

	22
	Solve problems using indirect measurement (M-4-H) (Application)

	34
	Follow and interpret processes expressed in flow charts (D-8-H) (Analysis)


	Purpose/Guiding Questions:

· Perform simple algebraic manipulations of collecting like term and simplifying expressions.

· Perform the algebraic manipulations on the symbols involved in a linear equation or inequality to find its solution and relate its meaning graphically.

· Set up and solve proportions that deal with real-life scenarios.
	Key Concepts and Vocabulary:

· Order of Operations

· Ratios and Proportions

· Solving One-step and Multi-step equations

· Linear Equations

· Inequalities

· Similar Figures


	Assessment Ideas:

· The student will find the mistake in the solution of the following equation, explain the mistake, and solve the equation correctly:
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· The student will use proportions to solve the missing parts of similar figures.

· The student will complete journal writings using such topics as:

· Write a letter to a friend explaining order of operations.

· Explain how solving an inequality is similar to solving an equation.  In what ways is it different?

Activity-Specific Assessments:  Activities 10,11
Resources:
· Create your own organizers using:

www.edhelper.com/crossword.htm and www.puzzlemaker.com 

· Plato – Refer to end of Concept 1

· Refer to Algebra I Groupwise Cabinet for activity-specific handouts, tests, and materials.


Instructional Activities

Note:  Essential Activities are denoted by an asterisk (*) and are  key to the development of student understandings of each concept.  Any activities that are substituted for essential activities must cover the same GLEs to the same Bloom’s level.
*Activity 29:  Think of a Number  (LCC Unit 2)
(GLEs: 5, 8, 9)

Materials List:  paper, pencil, calculator (optional)
· Number puzzles are an interesting way to review order of operations, properties of a number, and simple algebraic manipulation. Have students answer the following puzzle: 
· Think of a number. Add 8 to it. Multiply the result by 2. Subtract 6. Divide by 2. Subtract the number you first thought of. Is your answer five?

· Create a table with some numbers from the student results like the given table. Ask students if they know how the puzzle works. Have students visualize the puzzle by using symbols for the starting number and individual numbers. Then have students use a variable for the beginning number and write algebraic expressions for each step. 
[image: image6.emf]
· Have the students develop their own puzzles, using spreadsheets if available. Provide other opportunities for students to review and practice order of operations and algebraic manipulations. Include expressions with various forms of rational numbers so that students can work to demonstrate computational fluency.
*Activity 30:  Order of Operations and Solving Equations (LCC Unit 2)
(GLE 5, 8)

Materials List:  Paper, pencil, calculator, Split-page Notetaking Example BLM
· Have students work in groups to review solving one-step and multi-step equations. Discuss with students the reason for isolating the variable in an equation and use the comparison of solving an equation to a “balance scale.” Then provide students with examples of equations that require simplification using algebraic manipulations and order of operations before they can be solved. Have students cover up one side of the equation and completely simplify the other then repeat with the other side of the equation. 

· Use a math textbook as a reference to provide students with other opportunities to practice solving different types of linear equations including literal equations. Include equations with various forms of rational numbers so that students can work to demonstrate computational fluency.

· Have students use split-page notetaking (view literacy strategy descriptions) to show the steps of solving a multi-step equation.  One of the purposes of split-page notetaking is to create a record for later recall and application.  When students learn to take effective notes, they develop a greater understanding of key concepts and information.  Have students show the steps of solving a multi-step equation in the left column.  In the right column, students should write the operation that was performed and any note that will help them to later solve a similar equation.  A good method of demonstrating the use of this strategy is to show the students an example of a poorly organized set of notes and an example of split-page notetaking.  A blackline master of an example of split-page notetaking is included.

· Provide students with other opportunities to practice solving different types of linear equations including literal equations. Include equations with various forms of rational numbers so that students can work to demonstrate computational fluency.

Activity 31:  Using a Flow Chart to Solve Equations (LCC Unit 2)
(GLE 5, 8, 34)

Materials List:  paper, pencil, Equation Flowchart BLM
· Review with students the steps to constructing a flow chart. Have the students construct a flow chart for solving equations in one-variable. Use the Equation Flowchart BLM as a guide.
· Help students come up with other ways to make decisions about solving equations. For example, some students may choose not to eliminate fractions as the first step in solving equations.  After the flow charts have been constructed, have the students use the charts to solve different equations.

*Activity 32:  Solving Proportions (LCC Unit 2)
(GLEs: 7, 8, 9, 22)

Materials List:  paper, pencil, calculator

· Students were exposed to proportional reasoning and solving proportions in 7th and 8th grade.  In 8th grade, students used proportions to find the missing sides of similar triangles.  Review with students the concept of solving proportions.  

· Have students set up and solve proportions that deal with real-life scenarios. For example, many outboard motors require a 50:1 mixture of gasoline and oil to run properly. Have students set up proportions to find the amount of oil to put into various amounts of gasoline.

· Recipes also provide examples for the application of proportional reasoning. Finding the missing side lengths of similar figures can allow students to set up a proportion as well as find measures by indirect measurement. For example, students can set up and solve a proportion that finds the height of an object by using similar triangles.

· Use a math textbook as a reference to provide students with more opportunities to practice solving application problems using proportional reasoning.

Activity 33:  How tall is the flagpole? (LCC Unit 2)

(GLEs: 21, 22)

Materials List:  meter sticks or tape measures, Stadiascope Template BLM, How Tall is the Flagpole? BLM, paper, pencil, calculator, 8 ½ by 11 card stock, 4 inch squares of clear acetate      ( ex: overhead transparency)

· In Grades 7 and 8, students studied similar triangles and found the parts of missing triangles using proportions.  In Grade 8, students found the height of a structure using similar triangles and shadow lengths.  In this activity, students will use a more complex form of proportional reasoning and indirect measurement to find the height of a flagpole, light pole, or any other structure.

· In this activity, students build a stadiascope and use it to find the height of the flagpole. A stadiascope is a tool that was used by the ancient Romans to measure the height of very tall objects. Have students work in groups of 3 or 4. Students will need an 81/2” x 11” sheet of card stock and a 4-inch square of clear acetate, such as an overhead transparency.  (A round potato chip can could also be used instead of the card stock.)  Have them mark off equally spaced parallel lines on the acetate about one-half centimeter apart and roll the card stock sideways (not lengthwise) to make a viewing tube (See diagram below). Then tape the acetate to one side of the tube being careful that the bottom parallel line is just at the bottom of the tube. 

· Next, have students measure the distance they are standing from the flagpole and view the entire flagpole through the stadiascope carefully lining up the bottom of the flagpole with the bottom of the tube.  Have students decide the appropriate units to use when measuring the stadiascope and the distance to the flagpole. They will then use similar triangles and proportions to find the height of the flagpole. (Similar triangles are formed with the length of the bottom of the stadiascope corresponding with the distance the student is from the flagpole and the height of the top of the sighting of the flagpole in the stadiascope corresponding with the height of the flagpole).
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*Activity 34:  Using inequalities to problem solve (LCC Unit 2)
(GLE: 11)

Materials List: paper and pencil

· Review the basics of solving one-step and multi-step inequalities. 

· Present students with the following problem for class discussion: Trashawn wants to order some DVDs from Yomovies.com. DVDs cost $17 per DVD plus $5.50 for shipping and handling. If Trashawn wants to spend at most $75, how many DVDs can he buy? How much money will he have left over? 

· Have students give more examples of vocabulary that may be used in solving inequalities, such as at least, not more than, not to exceed, etc.
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Activity 3 Flowchart

Concept 1

PLATO Instructional Resources

· GLE 5: Plato

· Math Fundamentals – All

· GLE 7: Plato

· Math Fundamentals – Ratio/Prop/Per.: Concepts 1 & 2

· Geometry & Measurement 2 Triangles & Lines: Proportionality

· GLE 8: Plato

· Algebra 1 – Math Sentences: Order of Operation

· Advanced Algebra – Number & Prop.: Algebra Operations

· Algebra 1 – Math Sentences: Polynomials (operations)

· GLE 11: Plato


· Math Pro. Solving- Prob. & Stat: Making the Grade

· Beginning Alg.-Math Sentences: Solv. Eq. Ab. Val..

· Beginning Alg.-Math Sentences: Word Problems I & II

· Pre-Algebra-Math Sentences: Lin. Eq. 2 Var/Sys.

· GLE 21: Plato

· Quality Fund.-Intro. To Qual. Cont: Using Data

· GLE 22: Plato

· Geometry & Measurement 2-Triangles & Lines: Proportionality

Unit 4 – Concept 2:  Linear Relationships/Graphs
GLEs

*Bolded GLEs are assessed in this unit

	5
	Demonstrate computational fluency with all rational numbers (e.g., estimation, mental math, technology, paper/pencil) (N-5-H) (Synthesis)

	7
	Use proportional reasoning to model and solve real-life problems involving direct and inverse variation (N-6-H) (Analysis)

	8
	Use order of operations to simplify or rewrite variable expressions (A-1-H) (A-2-H) (Application)

	9
	Model real-life situations using linear expressions, equations, and inequalities (A-1-H) (D-2-H) (P-5-H) (Application)

	10
	Identify independent and dependent variables in real-life relationships (A-1-H) (Knowledge)

	11
	Use equivalent forms of equations and inequalities to solve real-life problems (A-1-H) (Application)

	13
	Translate between the characteristics defining a line (i.e., slope, intercepts, points) and both its equation and graph (A-2-H) (G-3-H) (Analysis)

	15
	Translate among tabular, graphical, and algebraic representations of functions and real-life situations (A-3-H) (P-1-H) (P-2-H) (Analysis)

	28
	Identify trends in data and support conclusions by using distribution characteristics such as patterns, clusters, and outliers (D-1-H) (D-6-H) (D-7-H) (Application)

	29
	Create a scatter plot from a set of data and determine if the relationship is linear or nonlinear (D-1-H) (D-6-H) (D-7-H) (Synthesis)

	37
	Analyze real-life relationships that can be modeled by linear functions (P-1-H) (P-5-H) (Analysis)

	39
	Compare and contrast linear functions algebraically in terms of their rates of change and intercepts (P-4-H) (Analysis)


	Purpose/Guiding Questions:

· Graph data from input-output tables on a coordinate graph

· Recognize linear relationships in graphs of input-output relationships

· Identify independent and dependent variables

· Recognize patterns in and differentiate between linear and non-linear sequence data

· Graph the points related to a direct proportion relationship on a coordinate graph

· Relate the constant of proportionality to the growth rate of the points on its graph
	Key Concepts and Vocabulary:

· Direct and Inverse Variation

· Independent and Dependent Variables

· Linear and Non-Linear Relationships

· Proportions

· Scatter Plots

· Coordinate Graphs

· Input-Output Tables

· Positive/Negative/No Correlations

	Assessment Ideas:

· The students will solve constructed response items, such as:

1. Cary’s Candy Store sells giant lollipops for $1.00 each. This price is no longer high enough to create a profit, so Cary decides to raise the price. He doesn’t want to shock his customers by raising the price too suddenly or too dramatically. So, he considers these three plans,

· Plan 1:  Raise the price by $0.05 each week until the price reaches $1.80

· Plan 2:  Raise the price by 5% each week until the price reaches $1.80

· Plan 3:  Raise the price by the same amount each week for 8 weeks, so that in the eighth week the price reaches $1.80.

a. Make a table for each plan. How many weeks will it take the price to reach $1.80 under each plan? (Plan 1 – 16 weeks, Plan 2 – 12 weeks, Plan 3 – 8 weeks)
b. On the same set of axes, graph the data for each plan. 

c. Are any of the graphs linear? Explain.

d. Which plan do you think Cary should implement? Give reasons for your choice. (Answers will vary.)
2. The table below gives the price that A Plus Car Rentals charges to rent a car including an extra charge for each mile that is driven.

    Car Rental prices

Miles

Price

0

$35

1

$35.10

2

$35.20

3

$35.30

4

$35.40

5

$35.50

a. Identify the independent and dependent variables. Explain your choice.

b. Graph the data

c. Write an equation that models the price of the rental car. (
[image: image8.wmf]P=35+.10m

)

d. How much would it cost to drive the car 60 miles? Justify your answer. ($41)
e. If a person only has $40 to spend, how far can they drive the car? Justify your answer. (50 miles)
· Performance Task: The student will find something that can be paid for in two different ways, such as admission to an amusement park or museum (e.g., Some museums will charge for each admission or sell a year-round pass, or an amusement park will sell a pay-one-price ticket or a per-ride ticket) and compare the costs. The student will explain the circumstances under which each option is better and justify the answers with a table, graph, and an equation, using inequalities to express their findings.

· The student will solve constructed response items such as:

The amount of blood in a person’s body varies directly with body weight. Someone weighing 160 lbs. has about 5 qt of blood.

a. Find the constant of variation and write an equation relating quarts of blood 

    to weight. (
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b. Graph your equation.

c. Estimate the number of quarts of blood in your body.

· The student will determine if the following situations represent direct variation and explain why or why not:

· The amount of a gas in a tank in liters and the amount in gallons (yes)

· The temperature in Fahrenheit degrees and in Celsius degrees (no. Although this relationship is linear, the line does not go through the origin.)

· The price per pound of carrots and the number of pounds  (no)

· The total price of tomatoes and the number of pounds  (yes)

· The student will complete journal writings using such topics as:

· Describe a situation from your experience in which one variable is:

i. increasing at a constant rate

ii. decreasing at a constant rate

iii. increasing but not at a constant rate

· Explain why the graph of a direct variation 
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always goes through the origin. Give an example of a graph that shows direct variation and one that does not show direct variation.

Activity-Specific Assessments:  Activities 12, 14, 15, 18         



	Resources:

· McDougal Littell:  4.1, 4.5, 11.3
· Graphic Organizers:  http://www.teachervision.fen.com/graphic-organizers/printable/6293.html and http://www.edhelper.com/teachers/graphic_organizers.htm?gclid=CNjc1ffjx4wCFQk4Sgod3TaxVg  
· Create your own organizers using:

      www.edhelper.com/crossword.htm and www.puzzlemaker.com
· Plato – Refer to end of Concept 2

· Refer to Algebra I Groupwise Cabinet for activity-specific handouts, tests, and materials.


Instructional Activities

Note:  Essential Activities are denoted by an asterisk (*) and are  key to the development of student understandings of each concept.  Any activities that are substituted for essential activities must cover the same GLEs to the same Bloom’s level.
*Activity 35:  Independent vs. Dependent Variable (LCC Unit 1)
(GLE:  10)

Materials List:  paper, pencil, Independent and Dependent Variables BLM
Discuss the concept of independent and dependent variables in reference to real-world examples. For example: 

· The area of a square depends upon its side length

· The distance a person travels in a car depends upon the car’s speed and the length of time it travels

· The cost of renting a canoe at a rental shop depends on the number of hours it is rented

· The number of degrees in a polygon depends on the number of sides the polygon has

· The circumference of a circle depends upon the length of its diameter

· The price of oil depends upon supply and demand

· The fuel efficiency of a car depends upon the speed traveled

· The temperature of a particular planet depends on its distance away from the sun

Present students with ten different pairs of variables used in real-world contexts and have the students work in groups to determine which of the variables is the dependent variable and which is the independent variable. Discuss each situation as a class.

Explain that a two-dimensional graph results from the plotting of one variable against another. For instance, a researcher might plot the concentration in a person’s bloodstream of a particular drug in comparison with the time the drug has been in the body. One of these variables is the dependent and the other the independent variable. The independent variable in this instance is the time after the drug is taken, while the dependent variable is the thing that is measured in the experiment—the drug concentration. Explain to students that conventionally the independent variable is plotted on the horizontal axis (also known as the abscissa or x-axis) and the dependent variable on the vertical axis (the ordinate or y-axis). Relate this all pictorially with graphs.

The Independent and Dependent Variables BLM is provided for student practice of identifying independent and dependent variables.
*Activity 36:  Variation (LCC Unit 1)
(GLEs:  7, 9, 10, 15, 28, 29)

Materials List:  paper, pencil, meter sticks, algebra tiles, Foot Length and Shoe Size BLM, Dimension of a Rectangle BLM, calculator
· Part 1:  Direct variation

· Have the students collect from classmates real data that might represent a relationship between two measures (e.g., foot length in centimeters and shoe size for boys and girls) and make charts for boys and girls separately. 

· Discuss independent and dependent variables and have students decide which is the independent and which is the dependent variable in the activity. Instruct the students to write ordered pairs, graph them, and look for relationships from the graphed data. Is there a pattern in the data? (Yes, as the foot length increases, so does the shoe size.) Does the data appear to be linear? (Data should appear to be linear.)  

· Help students notice the positive correlation between foot length and shoe size. Have students find the average ratio of foot length to shoe size. This is the constant of variation. Have students write an equation that models the situation (shoe size = ratio x foot length). Following the experiment, discuss direct variation and have the students come up with other examples of direct variation in real life. 

· Part 2:  Inverse variation

· Have students work with a partner. Provide each pair with 36 algebra unit tiles. Have students arrange the tiles in a rectangle and record the height and width. Discuss independent and dependent variables. Does it matter in this situation which variable is independent and dependent? (No, but the class should probably decide together which to use.)  

· Have students form as many different sized rectangles as possible and record the dimensions. Instruct the students to write ordered pairs, graph them, and look for relationships in the graphed data. Help students understand that the constant of variation in this experiment is a constant product. Have them write an equation to model the situation [height (or dependent)  = 36/width (or independent)]

· Provide students with other data sets that will give them examples of direct variation, inverse variation, and constant of variation. Ask students to write equations that can be used to find one variable in a relationship when given a second variable from the relationship.

· Have the students complete a RAFT (view literacy strategy descriptions) writing assignment .  This form of writing gives students the freedom to project themselves into unique roles and look at content from unique perspectives.   

RAFT is an acronym that stands for Role, Audience, Format, Topic:.

To connect with this acitivity the parts are defined as 

Role – Direct variation 

Audience – Inverse Variation

Format – letter or song

Topic – Why I am linear and you are not.

· Help students to understand that they are going to take the Role of a direct variation and write to (speak to)  an Audience that is an inverse variation.  The Format of the writing may be either a letter or a song with the Topic entitled, “Why I am linear and you are not!”  Once RAFT writing is completed, have students share with a partner, in small groups, or with the whole class.  Students should listen for accurate information and sound logic in the RAFTs.

· A sample RAFT might look like this:

Dear Izzy the inverse variation,

     I understand that there may be some confusion about my linear characteristics that seem to be annoying you.  “What makes me linear,” you ask?  Well, I will tell you.  

     In my relationships, as one value increases, the other will increase also at a constant rate.  For example, if you buy one candy bar at the store, you will pay 75 cents.  If you buy two candy bars, you will pay $1.50.  The amount that you pay increases at a constant rate.

     In your relationships, my friend, the two values will have a constant product.  So as one value increases, the other will decrease, but not at a constant rate.  For example, suppose I am driving to New Orleans which is 55 miles away.  If I drive 55 miles per hour, I will arrive in New Orleans in one hour. But if I drive 65 miles per hour, I will arrive in approximately .846 hours or 51 minutes.  The distance stays constant, but the relationship between the speed and the time is an inverse variation.

     I hope this clears things up for you.

Your friend,

Dennis the direct variation

*Activity 37:  Linear or Non-linear? (LCC Unit 1)

(GLEs:  10, 15, 29)
Materials List:  paper, pencil, poster board or chart paper, markers, Linear or Non-linear BLM, Sample Data BLM, Rubric BLM

· Divide students into groups. Give each group a different set of the sample data from the Sample Data BLM. Have each group identify the independent and dependent variables of the data and graph on a poster board. Let each group investigate its data and decide if it is linear or non-linear and present its findings to the class, displaying each poster in the front of the class. After all posters are displayed, conduct a whole-class discussion on the findings. As an extension, regression equations of the data could be put on cards, and the class could try to match the data to the equation. The Linear or Non-Linear BLM has a sample list of directions. The Linear or Non-Linear Rubric BLM can be used with this activity.  The data sets on TVs, Old Faithful, Whales, and Physical Fitness are linear relationships.
· After all posters are displayed, conduct a whole-class discussion on the findings. As an extension, regression equations of the data could be put on cards and have the class try to match the data to the equation. Sample data sets are provided at the end of this unit.

*Activity 38:  Linear Relationships – Keeping it “Real” (LCC Unit 2)
(GLEs: 7, 9, 13, 37, 39)

Materials List:  paper, pencil, Linear Relationships BLM, calculator
· The Linear Relationships BLM provides students with several input-output tables containing data that depict linear relationships (whose graphs pass through the origin) found in real-world applications. For example, the relationship between the number of gallons of gasoline and the total purchase price or the number of minutes on a cell phone and the total monthly bill both depict a linear function. Have students plot the ordered pairs generated by these data tables on a coordinate graph. See that students recognize that the graph is linear. 

· Revisit direct variation from Activity 12 and discuss with the students that linear data through the origin represents a direct variation. Relate the constant of variation to the rate of change (slope) of the line. Have students write the equation to model the situation. 
· Discuss the real-life meaning of the slope (rate of change) and the y-intercept (beginning point) for each table of values. (Although students have not been formally introduced to the terminology of slope and y-intercept, these examples should provide for a good discussion on the real-life meaning of slope and y-intercept). Have students state the rate of change in real-life terms. For example: For every gallon of gasoline purchased, the total cost increases by _____. Give students values that provide opportunities for them to solve the linear equations algebraically. For example, if John wants to spend exactly $20 on gasoline, how many gallons can he purchase?

*Activity 39:  Lines and Direct Proportions (LCC Unit 2)
(GLEs: 9, 11, 37, 39)

Materials List:  paper, pencil, Direct Proportion Situations BLM, calculator
· Have students determine some relationships that are direct proportions. For example, they could state that distance traveled is directly proportional to the rate of travel, or the cost of movie tickets is directly proportional to the number purchased, or their total earnings are directly proportional to the hours they work. 
· After some discussion and sharing, divide students into groups and distribute the Direct Proportion Situations BLM.  Assign each group of students one of the direct proportion situations. Have students create an input-output table, plot the ordered pairs, and draw the line connecting the ordered pairs. Have students write equations to model each direct proportion. Have students determine the constant of proportionality of each relationship and have each group present their graphs to the entire class. 
· Discuss with the students that the constant of proportionality is the slope (rate of change) for each of the proportions graphed. Have the students state the rate of change in real-life terms. Discuss with students the idea that direct variation and direct proportion are both linear relations passing through the origin. (Other proportional data sets that could be used: The total cost for a bunch of grapes is directly proportional to the number of pounds purchased, the number of miles traveled is directly proportional to the number of kilometers traveled, or if the width of a rectangle is kept constant, then the area of the rectangle is directly proportional to the height.)

*Activity 40:  Using Proportions and Direct Variation (LCC Unit 2)
(GLEs: 7, 8)

Materials List: paper and pencil

· Review with students the idea that direct variation and direct proportion are both linear relations passing through the origin and that the constant of variation is also called the constant of proportionality. 

· Present students with the following direct variation problem that can be solved using a proportion: The cost of a soft drink varies directly with the number of ounces bought. It cost 75 cents to buy a 12 oz. bottle. How much does it cost to buy a 16 oz. bottle? Have students set up a proportion to solve the problem.  
[image: image12.wmf]÷

ø

ö

ç

è

æ

=

6

12

75

c

 
· Provide students with other direct variation problems that can be solved using a proportion.

*Activity 41: Direct Variation – Science Connection (LCC Unit 2)
(GLEs:  7, 9, 37)
Materials List:  paper, pencil, math learning log, calculator, Direct Variation-Unit Conversion BLM

Using the Direct Variation-Unit Conversion BLM, provide students with the following table of data:

	Mountain
	Height
	Location

	1
	Mount Everest
	8,850m
	29,035 ft
	Nepal

	2
	Qogir (K2) 
	8,611m
	28,250 ft
	Pakistan

	3
	Kangchenjunga
	8,586m
	28,169 ft
	Nepal

	4
	Lhotse
	8,501m
	27,920 ft
	Nepal

	5
	Makalu I
	8,462m
	27,765 ft
	Nepal

	6
	Cho Oyu 
	8,201m
	26,906 ft
	Nepal

	7
	Dhaulagiri
	8,167m
	26,794 ft
	Nepal

	8
	Manaslu I
	8,156m
	26,758 ft
	Nepal

	9
	Nanga Parbat
	8,125m
	26,658 ft
	Pakistan

	10
	Annapurna I
	8,091m
	26,545 ft
	Nepal


Have the students graph the heights of the mountains using meters as the independent variable and feet as the dependent variable.  Have the students use the graph to determine the rate of change of the line formed by the points.  Lead them to discover that the rate of change is the conversion factor for the two units of measure.  Have students write the equation of the line.  Have students determine if the equation represents a direct variation.  Discuss with students that the rate of change is also the constant of variation.   Remind students that direct variation relationships will always go through the origin.

In their math learning logs (view literacy strategy descriptions) have students reflect on the following statement:

All unit conversions are direct variation relationships.

Have students write a paragraph explaining why they agree/disagree with the statement, and include examples to justify their position.
Activity 42:  Using Technology (LCC Unit 1)
(GLEs:  10, 15, 29)

Materials List:  paper, pencil, graphing calculator, Calculator Directions BLM

· Have students enter data sets used in Activity 3 into lists in a graphing calculator and generate the scatter plots using the calculator.

Activity 43: Understanding Data (LCC Unit 1)
(GLEs: 5, 10, 28, 29)

Materials List:  paper, pencil, Understanding Data BLM

· The table below gives the box score for game three of the 2003 NBA Championship series.

	SAN ANTONIO SPURS

	 

	 

	 

	 

	 

	REBOUNDS

	 

	 

	 


	PLAYER

	POS

	MIN

	FGM-A

	3GM-A

	FTM-A

	OFF

	DEF

	TOT

	AST

	PF

	PTS


	TONY PARKER
	G 

	43

	9-21

	4-6

	4-8

	1

	2

	3

	6

	0

	26


	STEPHEN JACKSON
	G 

	36

	2-7

	1-2

	2-4

	0

	6

	6

	2

	3

	7


	TIM DUNCAN
	F 

	45

	6-13

	0-0

	9-12

	3

	13

	16

	7

	3

	21


	BRUCE BOWEN
	F 

	32

	0-5

	0-2

	0-0

	1

	3

	4

	0

	3

	0


	DAVID ROBINSON
	C 

	26

	1-5

	0-0

	6-8

	1

	2

	3

	0

	2

	8


	Emanuel Ginobili
	 

	28

	3-6

	0-0

	2-3

	2

	0

	2

	4

	2

	8


	Malik Rose
	 

	22

	4-7

	0-0

	0-0

	0

	2

	2

	0

	2

	8


	Speedy Claxton
	 

	5

	2-2

	0-0

	0-0

	0

	1

	1

	0

	1

	4


	Kevin Willis
	 

	3

	1-1

	0-0

	0-0

	1

	0

	1

	0

	1

	2


	Steve Kerr

	Danny Ferry

	Steve Smith

	TOTAL

		240

	28-67

	5-10

	23-35

	9

	29

	38

	19

	17

	84


	 

	 

	 

	41.8%

	50.0%

	65.7%

	Team Rebs: 15

	 



	 

NEW JERSEY NETS

 

 

 

 

 

REBOUNDS

 

 

 

PLAYER

POS

MIN

FGM-A

3GM-A

FTM-A

OFF

DEF

TOT

AST

PF

PTS

JASON KIDD
G 

42

6-19

0-5

0-0

2

1

3

11

3

12

KERRY KITTLES
G 

43

8-16

3-5

2-3

1

3

4

1

2

21

KENYON MARTIN
F 

42

8-18

0-1

7-8

2

9

11

0

5

23

RICHARD JEFFERSON
F 

36

3-11

0-0

0-0

2

7

9

0

2

6

JASON COLLINS
C 

25

0-3

0-0

0-0

4

1

5

1

6

0

Lucious Harris
 

22

1-6

1-2

4-4

1

0

1

3

2

7

Dikembe Mutombo
 

18

1-1

0-0

0-0

1

2

3

0

3

2

Rodney Rogers
 

11

0-3

0-0

2-2

0

2

2

0

2

2

Anthony Johnson
 

6

2-2

0-0

0-0

0

1

1

0

0

4

Aaron Williams
 

4

1-2

0-0

0-0

1

1

2

1

1

2

Tamar Slay
Brian Scalabrine
TOTAL

240

30-81

4-13

15-17

14

27

41

17

26

79

 

 

 

37.0%

30.8%

88.2%

Team Rebs: 10

 

 

[image: image13.png]


 Source:  www.nba.com


	Key for Table

	Pos
	Position
	3GM-A
	3 point goals made – 3 point goals attempted

	Min.
	Minutes Played
	AST
	Assists

	FGM–A
	Field goals made–field goals attempted
	PF
	Personal Fouls

	FTM–A
	Free throws made–free throws attempted
	PTS
	Total Points Scored

	R
	Rebounds
	
	


· Ask detailed questions about the information in the table, such as:  Who played the most minutes, who had the most assists, or which team made a larger percentage of free throws? Have students calculate the percentage of field goals made/attempted and the percentage of free throws made/attempted for each player. Which player(s) has the highest percentages? Why do you think this is so? 

· Ask the students if they think that the players who attempt the most field goals are generally the players who make the most field goals. Is this a linear relationship? Have the students identify the independent and dependent variables and make a scatter plot showing field goals made and field goals attempted. Designate the players from the different teams using team colors or “S” for each Spur player and “N” for each New Jersey Net.

· The plot shows a positive correlation. Note that a player who makes every basket will be represented by a point on the line containing the points (0,0), (1,1), (2,2), etc. Have the students identify the points representing the players who were the four perfect shooters.

· Have the students write a brief description of their interpretations of the scatter plot,  noticing that points seem to cluster into two groups. The cluster in the upper right represents players who played more than forty minutes and the cluster in the lower left represents players who played less time.

· Ask, “Do you think that players who get a lot of rebounds also make a lot of assists (i.e. does the number of rebounds depend on the number of assists)?” Have the students construct a scatter plot of rebounds (R) and assists (A). This scatter plot will show that there is no relationship. Have students identify other possible relationships of two-variable data and investigate whether there is a positive correlation, negative correlation, or if no correlation exists.

Sample Data

Activity 35
	Wind Chill

	Wind Speed
	Wind Chill

	(mph)
	Fahrenheit

	0
	35

	5
	32

	10
	22

	15
	16

	20
	11

	25
	8

	30
	6

	35
	4

	(Non-linear)


	Household with Television Sets
(in millions)

	

	Year
	Television Sets

	1986
	158

	1987
	163

	1988
	168

	1989
	176

	1990
	193

	1991
	193

	1992
	192

	1993
	201

	(linear)


	Length and Weight of Whales

	Length
	Weight

	(feet)
	(long tons)

	40
	25

	42
	29

	45
	34

	46
	35

	50
	43

	52
	45

	55
	51

	

	(Linear)

	

	Median House Prices

	Year
	Price

	1990
	85000

	1991
	88000

	1992
	92000

	1993
	100000

	1994
	106000

	1995
	115500

	1996
	125000

	1997
	135000

	1998
	151000

	1999
	160000

	(non-linear)
	


	Presidential Physical Fitness

Awards

	Mile – Run

	Age
	Time (seconds)

	9
	511

	10
	477

	11
	452

	12
	431

	13
	410

	14
	386

	(linear)
	

	
	

	
	

	World Oil Production
	

	Year
	Barrels

	
	(millions)

	1900
	149

	1910
	328

	1920
	689

	1930
	1412

	1940
	2150

	1950
	3803

	1960
	7674

	1970
	16690

	1980
	21722


	Old Faithful geyser eruption

	Length of eruption (minutes)
	Minutes between

eruptions

	
	

	
	

	2
	57

	2.5
	62

	3
	68

	3.5
	75

	4
	83

	4.5
	89

	5
	92

	
	

	(Linear)
	

	
	

	Average Temperature in

	Month
	Temp

	1. Jan
	50

	2 Feb
	54

	3 Mar
	60

	4 Apr
	67

	5 May
	74

	6 June
	80

	7 July
	82

	8 Aug
	81

	9 Sept
	78

	10 Oct
	68

	11 Nov
	59

	
	

	(non-linear)
	

	
	


Concept 2

PLATO Instructional Resources

· GLE 7: Plato

· Math Fundamentals – Ratio/Prop/Per.: Concepts 1 & 2

· Geometry & Measurement 2 Triangles & Lines: Proportionality

· GLE 9: Plato

· Alg.1 P1- Intro to Func.; ALL

· Alg.2 P2-Eq. & Ineq.: Solving prob. In 1 var.

· Math Pro. Solving-Prob. & Stat.: Making the Grade

· Beginning Alg.-Math Sentences: Solv. Eq, Ab. Val..

· Beg. Alg.-Math Sentences: Word Problems I & II

· Pre-Alg.-Math Sentences: Lin. Eq. 2 Var/Sys.

· GLE 10: Plato

· Algebra 1 Pt. 1-Intro. To Functions: Functions

· GLE 15: Plato

· Alg.2 P1-Graphs & Lin. Eq.: ALL

· GLE 29: Plato

· Algebra 1 – Graphing Basics

· Quality Fund. –Charts & Graphing: Control Charts

· GLE 37: Plato

· Algebra 2 Pt. 2 –Func. & Graphs: Equa/Graphs P1

Name/School_________________________________
Unit No.:______________
Grade            ________________________________
Unit Name:________________

Feedback Form
This form should be filled out as the unit is being taught and turned in to your teacher coach upon completion.
	Concern and/or Activity Number
	Changes needed*
	Justification for changes 

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


* If you suggest an activity substitution, please attach a copy of the activity narrative formatted like the activities in the APCC (i.e. GLEs, guiding questions, etc.).
Activity–Specific Assessment





The students will write a lab report describing the procedure for finding the height of the flagpole. The student will include diagrams and detailed work for justifying the solution as well as the conclusions in the report.





Activity–Specific Assessment





Given an inequality such as � EMBED Equation.DSMT4  ���, the student will write an application problem for the inequality.





Are there any fractions?





Eliminate the fractions by multiplying both sides of the equation by the least common denominator.





Are there any parentheses or brackets?





Use the distributive property to multiply.





Are there any like terms on the SAME side of = that can be combined?





Combine like terms on both sides of =.





Are the variables on the same side of =?





Perform the opposite operation to move the variables to the same side.





Solve for the variable.





yes





yes





yes





no





no





no





no





yes





Solving for a variable.





Activity-Specific Assessment


The students will compare and contrast direct and inverse variation using a graphic organizer such as a Venn Diagram.


The students will then use this information to complete a writing assignment comparing the two and explaining how to tell if an equation is that of an inverse variation or that of a direct variation.





Activity-Specific Assessment





The student will solve constructed response items such as:


The drama club is selling tickets to their production of Grease for $4 each. 


Make a table and a graph showing the amount of money they will make if 0, 5, 10, …, 100 tickets are sold.


Identify the variables and write an equation for the total amount the club will make for each ticket sold. (� EMBED Equation.DSMT4  ���)


Use your equation to show how much money the club will make if 250 people attend their production. ($1000)


The club spent $500 on their production. How many tickets must they sell to begin to make a profit? Justify your answer. (125 tickets)





Activity-Specific Assessment





The student will choose one of the direct proportion situations and write at least two 


application problems that can be solved using a linear equation. The student will then 


write the equation for each application problem and solve it algebraically.


The student will determine the constant of proportionality for a direct proportion by relating it to the slope of the line they obtain from input-output data.





Activity-Specific Assessment





The teacher will provide the student (or the teacher will assign the student to find) similar statistics from the school basketball team, a favorite college team, or another professional basketball team. The student will study the data and develop questions that could be answered using the data. The student will submit the data set, questions, and graphs that must be used to complete the assignment.
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