8th Grade Mathematics:  Unit 3:  Algebra and Integers


Comprehensive Curriculum

Concept Correlation

Unit 3:  Algebra and Integers

Time Frame:  5 Weeks

	Big Picture: (Taken from Unit Description and Student Understanding)
· Functional relationships can be expressed verbally, graphically, numerically, and symbolically.

· Functions are used to solve real world problems.

· Exponential and scientific notation are efficient ways of expressing numbers.



	Guiding Questions
	Activities

Essential Activities are denoted with an asterisk
	GLE’s
	DOCUMENTATION

Documented GLEs

GLEs

Bloom’s Level
GLEs

Date and Method of Assessment

Use whole number exponents (0-3) in problem-solving contexts (N-1-M) (N-5-M) (Analysis)

2

Read and write numbers in scientific notation with positive exponents (N-3-M) (Analysis)

4

Simplify expressions involving operations on integers, grouping symbols, and whole number exponents using order of operations (N-4-M) (Synthesis)

5

Write real-life meanings of expressions and equations involving rational numbers and variables (A-1-M) (A-5-M) (Analysis)

10

Translate real-life situations that can be modeled by linear or exponential relationships to algebraic expressions, equations, and inequalities (A-1-M) (A-4-M) (A-5-M) (Analysis)

11

Solve and graph solutions of multi-step linear equations and inequalities (A-2-M) (Analysis)

12

Switch between functions represented as tables, equations, graphs, and verbal representations, with and without technology (A-3-M) (P-2-M) (A-4-M) (Analysis)

13

Construct a table of x- and y-values satisfying a linear equation and construct a graph of the line on the coordinate plane (A-3-M) (A-2-M) (Analysis)

14

Describe and compare situations with constant or varying rates of change (A-4-M) (Analysis)

15

Explain and formulate generalizations about how a change in one variable results in a change in another variable (A-4-M) (Analysis)

16

Apply rate of change in real-life problems, including density, velocity, and international monetary conversions (M-1-M) (N-8-M) (M-6-M) (Application)

18

Reflections:


	Concept 1:   Linear Equations and Inequalities

9.   Can students apply positive whole number exponents in evaluating expressions and in computing with scientific notation?

10. Can students apply the order of operations in evaluating expressions involving fractions, decimals, integers, and real numbers along with parentheses and exponents?


	*Activity 30:  Computing Using Scientific Notation

GQ 9


	2, 4, 5
	

	
	Activity 31: Make My Answer Correct!

GQ 10


	5
	

	
	*Activity 32: Formula Madness!

GQ 10


	2, 5, 12
	

	
	*Activity 33: Celsius to Fahrenheit to Formula!

GQ 10
	15, 16
	

	
	*Activity 34: Creating and Solving Equations

GQ 10


	12
	

	Concept 2: Rate of Change Including Graphing on a Coordinate System

9.   Can students apply positive whole number exponents in evaluating expressions and in computing with scientific notation?

10. Can students apply the order of operations in evaluating expressions involving fractions, decimals, integers, and real numbers along with parentheses and exponents?

11. Can students shift among written, verbal, numerical, symbolic, and graphical representations of functions?

12. Can students solve and graph solutions of multi-step linear equations and inequalities?

13. Can students discuss the rate of change of derived measures (velocity, density, and monetary conversion)?


	*Activity 35:  Linear Equations—Fuel Consumption

GQ 10, 12


	10, 11, 13, 14
	

	
	Activity 36:  Speed, Time, and Distance

GQ 10, 11, 12


	10, 14, 15, 34, 40
	

	
	*Activity 37:  Rate of Change

GQ 9, 10, 11, 12


	10, 14, 15, 16
	

	
	*Activity 38:  Constant and Varying Rates of Change

GQ 9, 10, 11, 12


	15
	

	
	*Activity 39: Rate of Change – Density

GQ 13


	18
	

	
	Activity 40: Different Densities

GQ 13
	18
	

	
	*Activity 41: Rate of Change – Velocity

GQ 13


	18
	

	
	*Activity 42: Using Algebra to Make Conversions

GQ 13


	18


	

	Concept 3: Problem Solving

10. Can students apply the order of operations in evaluating expressions involving fractions, decimals, integers, and real numbers along with parentheses and exponents?

11. Can students shift among written, verbal, numerical, symbolic, and graphical representations of functions?

12. Can students solve and graph solutions of multi-step linear equations and inequalities?


	*Activity 43:  Graphs to Situations!

GQ 10, 11, 12


	11, 15, 16, 35
	

	
	*Activity 44: Real-Life Inequalities

GQ 10, 11, 12


	11, 12
	

	
	*Activity 45: Graphing Solutions to Linear Equations and Inequalities

GQ 10, 11, 12
	12
	


Unit 3 Concept 1: Scientific Notation, Formulas, and Equations

GLEs

*Bolded GLEs are assessed in this unit. 

	2
	Use whole number exponents (0-3) in problem-solving contexts (N-1-M) (N-5-M) (Analysis)

	4
	Read and write numbers in scientific notation with positive exponents (N-3-M) (Analysis)

	5
	Simplify expressions involving operations on integers, grouping symbols, and whole number exponents using order of operations (N-4-M) (Synthesis)

	12
	Solve and graph solutions of multi-step linear equations and inequalities (A-2-M) (Analysis)

	15
	Describe and compare situations with constant or varying rates of change (A-4-M) (Analysis)

	16
	Explain and formulate generalizations about how a change in one variable results in a change in another variable (A-4-M) (Analysis)


	Guiding Questions:

9. Can students apply positive whole number exponents in evaluating expressions and in computing with scientific notation?

10. Can students apply the order of operations in evaluating expressions involving fractions, decimals, integers, and real numbers along with parentheses and exponents?

Key Concepts:
· In a problem-solving context, read and use whole number exponents. 

· Solve problems involving positive and negative integers, fractions, decimals, and percents.

· Use order of operations (including grouping symbols and exponents).
· Solve order of operations problems involving any of the following properties: commutative property, associative property, distributive property for multiplication.
· Understand the meaning of positive and negative integers by using them to describe realworld situations. 

· Use various methods to solve for variables in inequalities and multistep equations. 

· Graph solution sets on a number line. 

· Analyze linear patterns (patterns in linear functions) in tables and graphs and represent them algebraically.


	Vocabulary:

· Coefficient

· Equation

· Exponents

· Expressions

· Linear

· Rational

· Variable

· Scientific Notation

	Assessment Ideas:

· See end of Unit 3

Activity Specific Assessments: 

· Activity 31, 33

	Resources:

· Computing Using Scientific Notation Handout

· Celsius to Fahrenheit to Formula Handout

· Make My Answer Correct Handout

· Formula Madness Handout

· Creating and Solving Equations Handout

· Teacher-Made Supplemental Resources


Reading Strategies

Read the book Each Orange Has Eight Slices.  Assign each group one situation from the group to write an equation to illustrate the total.  Challenge each group to determine the total if the situation they have is extended to include “10 repetitions” of the pattern involved.  (This is to lead into further discussion of order of operations, variables and algebraic expressions.)  Challenge the groups to use only the bold numbers in their expressions to represent the situations.  This gives lots of practice with order of operations.  Challenge the groups to find a rule that would explain the total in each of the situations presented in the book.

Writing Strategies
See the Teacher-Made Supplemental Resources for Daily Problems to use with journal writing.
Instructional Activities

Note:  The 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 30: Computing Using Scientific Notation (LCC Unit 5 Activity 12) 

(GLEs: 2, 4, 5)

Materials List:  paper, pencil, Scientific Notation BLM, calculators 

Begin the activity with a discussion including the fact that scientific notation is a method of recording very large and very small numbers using powers of ten. 

Have the students write one hundred twenty-three billion (123,000,000,000).  Lead a discussion about how numbers this large become cumbersome and not easy to record accurately.  This is why scientific notation is used.  This same number can be written as:

1.23 x 1011

The first number 1.23 is called the coefficient. It must be greater than or equal to 1 and less than 10. 

The second number is called the base. It must always be 10 in scientific notation. The base number 10 is always written in exponent form. In the number 1.23 x 1011 the number 11 is referred to as the exponent or power of ten. 

To write a number in scientific notation, place the decimal point in the original number so that a number between 0 and 10 is created. Moving the decimal to the left is the same as dividing by a power of 10.  To determine what power of 10 was used in the division, count the number of decimal places that the decimal would have to be moved to get back to the original number.  Use this number of decimal places as the power of 10.  The zeros to the right of 3 are no longer needed as they would be eliminated when the division was made.


Example: 1.23000000000 x 1011 becomes 1.23 x 1011 after the zeros are dropped.

Distribute Scientific Notation BLM and give students time to complete the situations.  
Ask the students to individually determine a method of writing 234 by multiplying by a power of ten 

(2.34 x 102). Since 234 is not considered a very large number, it is generally written as 234. It may come up that 23.4 x 10 is also a method of writing 234 as a power of ten. Make sure the students understand that with scientific notation, the largest place value used is the ones. Give students a set of computational problems that involve numerically large numbers, multiple operations, and grouping symbols. Have students rewrite the problems using scientific notation and then compute. For example:

· The planet Mercury is 58,000,000 kilometers from the sun. The planet Pluto is 102 times farther from the sun than the planet Mercury. About how far is the planet Pluto from the sun?

· Samantha’s bicycle tire has a diameter of 65 centimeters. She had a counter on her bicycle that counted the number of complete rotations of the front tire of her bicycle. She figured the circumference was about 204 centimeters and that if her counter said 106, then she had traveled 204,000,000 cm but her calculator said 2.04 x 108. Use your calculators to determine how the calculator representation relates to Samantha’s or give an example of how Samantha’s calculator represents 204 million centimeters.
· How old is a person who is one billion seconds old? Explain your reasoning. Represent your answer using the number of seconds and scientific notation. Next simplify your answer using years, months, weeks, days, minutes, and/or seconds.

Lead class discussion, having students explain their results and how they represented the numbers in scientific notation. Have students make some comparisons of these large numbers and develop conjectures as to how the power of ten helps determine the size of the number. (See Teacher-Made Supplemental Resources)
Activity 31: Make My Answer Correct! (LCC Unit 5 Activity 13) 

(GLE:  5)

Materials List:  paper, pencil

Have students work in pairs to create a set of problems that involve integers, multiple operations, exponents of 0, 1, 2, and 3, and grouping symbols [i.e., (4+ 3) 52 = 175]. Have students rewrite their problems without any grouping symbols [ 4 + 3 x 52 = 175) and exchange them with another group. Challenge their partner to correctly group their problems in order to make the answer provided correct. Students can also determine what the answer would be if the problem were worked without the insertion of grouping symbols [4 + 3 x 52 = 79] .  (See Teacher-Made Supplemental Resources)

	Assessment

The teacher will provide the student with a list of expressions involving variables with whole number exponents up to three. The student will evaluate the expressions using a given set of values for the variables.


*Activity 32: Formula Madness! (LCC Unit 5 Activity 15) 

(GLEs: 2, 5, 12)
Materials List: paper, pencil, LEAP Reference Sheet BLM, Formula Madness BLM  

Provide students with various types of common formulas such as those on the LEAP Reference Sheet BLM. 

Provide students with various types of common formulas such as those on the LEAP Reference Sheet BLM.  Reciprocal teaching (view literacy strategy descriptions) is a strategy in which the teacher models and the students use summarizing, questioning, clarifying, and predicting to better understand the content. Select a word problem involving the surface area of a rectangular prism and model for the students how to use that formula to solve the word problem by substituting the values given into the formula. 

Have students read Situation 1 on the Formula Madness BLM.  Have one or more students explain to the class what the situation states.  Question the students as to the size of the sand box and have them give an example of another object to relate to the size of the sandbox (i.e. double doors coming into the hallway at school). Ask students what dimensions were used for the sandbox.  Students need to make the connection between the term dimension and the actual dimensions of the objects in these situations. Have them make a prediction about the volume of sand needed before solving the problem.  
Distribute the Formula Madness BLM and have students work either individually or with a partner to solve the problems. Have students use reciprocal teaching and explain the remaining situations to another group, modeling the four processes that the teacher modeled with problem 1.

Supply data to be used as replacement values for the variables in the formulas. Be sure to provide instances where the student must determine a missing value for a variable by supplying the total result. For example, give students the formula for finding the volume of a box of cookies shaped like a rectangular prism,
[image: image1.wmf]VBH
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, and the values of the length of the box, width of the box and the volume of the box. Then have students determine the missing value or the height of the box. Be sure to use both the formula for converting Fahrenheit to Celsius and Celsius to Fahrenheit in situations, such as Jason was going to travel into Canada and looked up the average temperature for the time of year he was traveling and found the temperature to be 25 degrees Celsius. What is the temperature in Fahrenheit degrees and what type of clothing is appropriate for the temperature? This activity is strictly to reinforce solving equations. (See Teacher-Made Supplemental Resources)

*Activity 33: Celsius to Fahrenheit to Formula! (LCC Unit 5 Activity 16)

(GLEs: 15, 16)

Materials List:  paper, pencil, strips of paper (about 1.5” x 8.5”) for each student 

Provide students with strips of paper about 1.5” x 8.5”. Have the students fold their strip of paper into fourths. Next, have students draw a vertical number line 8.5” long. Instruct students to label the bottom of the number line 0( C and 32( F. Discuss the freezing point of water and the degree measurements. Ask if students know the boiling point of water; many will remember this from science class. Have them label the top of their number line 100( C and 212( F. Since the strip of paper has been divided into fourths, the students have marks for 25( C, 50( C, and 75( C. Challenge the students to determine the equivalent degree measurement for Fahrenheit. Discuss student results. 

Have pairs or small groups of students determine equivalent measures for 5( C, 10( C, 15( C and 20( C. Once the students have determined these equivalencies, have them plot the coordinates for C and F degrees on a coordinate grid and determine whether the relationship is linear. Discuss the rate of change of Fahrenheit and Celsius degrees. Have the students determine the relationship of Fahrenheit degrees to Celsius degrees by using the table data or the graph. Since the rates of change we have explored, have the students use the relationships given to determine 
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 which will simplify the conversion
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. (If the students use the midpoint of (50, 122) and the boiling point of (100, 212) the slope is
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Note: This activity may be used as an assessment. (See Teacher-Made Supplemental Resources)

	Assessment 

The student will write a situation with a constant rate of change and create a question that could be answered from the situation. The student will write a situation with a varying rate of change and create a question that could be answered from the situation.


*Activity 34: Creating and Solving Equations (LCC Unit 5 Activity 1) 

(GLEs: 12)
Give groups different situations like the ones below for practice solving and graphing equations on a number line.  Have the students create their own equations.  The students can present their problem to the class, have the class solve, and then justify their solution.

· Raccoons ate 117 marshmallows total from three bags. The raccoons ate 47 from Sue’s bag and 31 from Sam’s bag. How many were eaten from Melissa’s bag? Write your equation and solve. Solution:  
[image: image5.wmf]117=31+47+n; n=39


· Melissa ate some marshmallows on Saturday and 3 less on Sunday. She ate four times as many on Friday as she did on Saturday. If Melissa ate a total of 33 marshmallows, how many marshmallows did Melissa eat on Saturday? Write your equation and solve. Solution
[image: image6.wmf]33=4(x)+x+(x-3);  x=6


· Jack wanted to go canoeing. He has carried the canoe for 14 minutes. The trip should take 21 minutes for him to get to the lake. How much more time, t, does he have to walk? Write your equation. Solution:  
[image: image7.wmf]21-14=t; t=7 minutes

. Make a graph of Jack’s walk to the lake if he walks 
[image: image8.wmf]1

4

mile every 3 minutes. 

· Sam is hiking on a trail that is 280 feet long. He has hiked 20 feet less than half the distance. How far, d, has he walked? Write your equation. 
Solution:  
[image: image9.wmf]280
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-20=d; d=120 feet

  If Sam walks 10 feet per second and completes the trail, make a graph of his hike along the trail. 
     (See Teacher-Made Supplemental Resources)

Unit 3 Concept 2: Rate of Change Including Graphing on a Coordinate System
GLEs

*Bolded GLEs are assessed in this unit. 

	10
	Write real-life meanings of expressions and equations involving rational numbers and variables (A-1-M) (A-5-M) (Analysis)

	11
	Translate real-life situations that can be modeled by linear or exponential relationships to algebraic expressions, equations, and inequalities (A-1-M) (A-4-M) (A-5-M) (Analysis)

	13
	Switch between functions represented as tables, equations, graphs, and verbal representations, with and without technology (A-3-M) (P-2-M) (A-4-M) (Analysis)

	14
	Construct a table of x- and y-values satisfying a linear equation and construct a graph of the line on the coordinate plane (A-3-M) (A-2-M) (Analysis)

	15
	Describe and compare situations with constant or varying rates of change (A-4-M) (Analysis)

	16
	Explain and formulate generalizations about how a change in one variable results in a change in another variable (A-4-M) (Analysis)

	18
	Apply rate of change in real-life problems, including density, velocity, and international monetary conversions (M-1-M) (N-8-M) (M-6-M) (Application)

	34
	Determine what kind of data display is appropriate for a given situation (D-1-M) (Analysis)

	40
	Explain factors in a data set that would affect measures of central tendency (e.g., impact of extreme values) and discuss which measure is most appropriate for a given situation (D-2-M) (Analysis)

	Guiding Questions:

9. Can students apply positive whole number exponents in evaluating expressions and in computing with scientific notation?

10. Can students apply the order of operations in evaluating expressions involving fractions, decimals, integers, and real numbers along with parentheses and exponents?

11. Can students shift among written, verbal, numerical, symbolic, and graphical representations of functions?

12. Can students solve and graph solutions of multi-step linear equations and inequalities?

13. Can students discuss the rate of change of derived measures (velocity, density, and monetary conversions)?
Key Concepts:

· Match verbal statements to algebraic expressions, equations, and inequalities. 

· Represent real-world problems involving addition, subtraction, multiplication, or division as linear equations or inequalities. 

· Solve linear equations involving addition, subtraction, multiplication, or division. 

· Understand rate measures and rate of change (for example, words per minute, miles per hour, calories burned per hour, water rising over time). 

· Compare or order measurements within the same system (customary or metric), using any of the units cited: linear, capacity, weight/mass, temperature. 

	Vocabulary:

· Altitude

· Barometric Pressure

· Constant Rate of Change

· Coordinate Grid

· Fuel Consumption

· Kilowatts

· Nonlinear

· Spreadsheet

· Varying Rate of Change
· Y-intercept 

	Assessment Ideas:

See end of Unit 3

Activity Specific Assessments: 

· Activity 35, 38, 42

	Resources:

· Stopwatch

· 10 Meter Area (to walk)

· Graphing Calculator (optional)

· Graph Paper

· Color Pencils or Markers

· Speed, Time, & Distance Handout

· Linear Equation-Fuel Consumption Handout

· Rate of Change Handout

· Constant & Varying Rates of Change Handout

· Teacher-Made Supplemental Resources




Writing Strategies

See the Teacher-Made Supplemental Resources for Daily Problems to use with journal writing
Instructional Activities

Note:  The 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:  Linear Equations—Fuel Consumption (LCC Unit 5 Activity 5) 

(GLEs:  10, 11, 13, 14)

Materials List:  paper, pencil, newsprint, markers, Internet, spreadsheet, graphing calculator (optional)

Have students research the fuel (natural gas, electricity, gasoline) consumption for various types of furnaces, refrigerators, water heaters, and automobiles. Using the fuel consumption data, have students use a spreadsheet to construct a table of x- and y-values where x represents, for example, the gallons of gasoline and y represents miles driven. This website gives many models of cars and their fuel consumption ratings:  http://www.autosite.com/content/research/index.cfm?Action=search&id=22041%3BASITE&Search=fuel+economy&Go=Go. Make sure to have some fuel consumption ratings to use in class if the computer lab is not available for research. Have the students plot the (x, y) coordinates from the table on the coordinate plane. If graphing calculators are available, have the students set up a table of values and plot the points to determine if the points fall on a line. The points should fall on a line. 

Next, have students write an equation for the fuel consumption. For example, if a refrigerator uses 180 kwh per month, then an equation that depicts this situation is 
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 where x is the number of months and y is the total kilowatts used. A good website for kilowatt rates of usage is http://www.ucemc.com/kwh%20usage%20chart.htm. Lead a discussion about the equations developed for the data so that students understand the applicability of their use of algebra. 

Have students brainstorm (view literacy strategy descriptions) other situations with constant or varying rates of change (i.e. altitude and barometric pressure, number of rotations made with the pencil sharpener and the length of the pencil).  After generating a list of these situations, have the students use a graphic organizer (view literacy strategy descriptions) to organize their thinking.  A Venn diagram would be a method to use for classifying these situations representing constant or varying rates of change.  To use the Venn diagram, have students sketch two large overlapping circles on newsprint or other large sheet of paper. Have students write above one of the circles constant rates of change and above the other varying rates of change.  Give students time to classify these situations.  Some of their situations might be able to be classified into both categories, such as driving or riding in a car (in town it would probably be varying and on the highway it might be constant). Give time for groups to justify their diagrams using professor know-it-all (view literacy strategy descriptions).  Using this strategy, do not take volunteer groups but randomly select groups of students to justify their classification. 
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Assessment

Provide graphs of situations to the student. The student will match a set of graphs with a set of linear equations or inequalities.
[image: image28.emf]folds

Since  the  density  of  substances  remains

the same, scientists  can determine  the

density of a substance and match

this  to  the  substance  in  a  density  list.

How is density

used to identify

solids?

mass/volume Density   ratio

Density is the ratio of mass to volume.

The density  of  something  remains  the

same.

What is density?

Topic:  Density

Date/Hour


Activity 36:  Speed, Time and Distance (LCC Unit 5 Activity 4) 

(GLEs:  10, 14, 15, 34, 40)  

Materials List:  one stop watch per group, tape measures or meter sticks, paper, pencils, Grid BLM, colored pencils

Instruct students to work in groups of four - one student in each group should have a stopwatch or second hand to be used as a timer. If possible, borrow stop watches from the science or P. E. department. Have students mark off a distance of 10 meters and take turns walking the distance and gathering data about the time it takes each student in the group to walk the distance. 

Students should then each take their time from the 10 meter walk and work independently to create a table of values for the time it takes him/her to walk distances of 15, 20, 25, and 30 meters at the rate that was determined at 10 meters.

Have students determine the equation that represents their speed (unit rate). Next, have students plot the coordinates on a coordinate grid. Challenge groups of students to develop a conjecture as to the relationship of time and distance shown on the graph. This is a good time to have the students think about the independent and dependant variables and how this is placed on the graph. Discuss graphs from the different students’ data and discuss whether the graphs are linear and why or why not. Students should calculate their speed and relate this to the rate of change on the graph. Lead a discussion to help the students begin to see the connection between their speed, the coefficient of x and the slope of the line. Have students decide as a class how they can best represent the class average walking speed. Assist groups in collecting class data and challenge groups to prepare at least two different graph representations of the class data.  

*Activity 37:  Rate of Change (LCC Unit 5 Activity 11) 

(GLEs: 10, 14, 15, 16)

Materials List:  paper, pencil, Rate of Change Grid BLM, colored pencils, graphing calculators (optional)

Provide students with Rate of Change Grid paper or graphing calculators. Have them create a table of at least five values, including 
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and then two opposite x values, and plot coordinates for 
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 Have them plot and connect the points using different colors for the lines on their graphs. The teacher should pair students to create conjectures about the relationships of these equations and share conjectures with the class. Use the professor know- it- all strategy (view literacy strategy descriptions) as students are required to describe their conjectures to the class. Pairs of students should develop situations that represent at least two of the equations graphed. Have students discuss the rate of change and whether or not this rate of change is constant. During the professor know-it-all discussion, ask the students questions such as:  Which of the equations appears to have a linear relationship? How can you tell? Does one of the linear relationships look as if it changes at a faster rate than another? Discussion should evolve to the slope or slant of 
[image: image13.wmf]y=2x

is steeper than
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. 

Have students go to their tables of values for their linear equations and compare the changes in x and y. Have students discover the move it takes to get from one point on 
[image: image15.wmf]y=2x

 to the next point going up or down first and then right or left (up 2 right 1) and begin looking at the slope as rise over run. Repeat this with
[image: image16.wmf]y=x-2

. Help students see the linear equations as additive and the exponential equations as multiplicative changes. Lead a discussion about the differences in the non-linear equations. Have students go to their table of values and compare the changes in their x- and y-values and how these changes differ from the changes in the linear equations. Assign groups of four students one of the four equations to create a real-life situation that could be modeled with the equation. Assist students in developing these real-life situations. It might help make sense to them if they think about lengths, areas, and volumes.

*Activity 38:  Constant and Varying Rates of Change (LCC Unit 5 Activity 17) 

(GLE:  15)

Materials List:  paper, pencil, Constant and Varying Rates of Change BLM, Situations with Constant and Varying Rates of Change BLM, Grid BLM

Distribute Constant and Varying Rates of Change BLM and have students complete the table of functional values that depict a constant rate of change of a specified amount. For example, the BLM situation sets the value of y as 
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x.  Have students create a table of values in which the value of the second variable is always two-thirds that of the value of the first variable. That is, for each increase of 1 unit in the x-coordinate, there is an increase of 
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 units in the y-coordinate. So, the constant rate of change is 
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 to 1. Have students complete the tables and graph the coordinates.  Discuss the slope of the graph and how this relates to the rate of change.  

Distribute Situations with Constant and Varying Rates of Change BLM, and give students time to set up their tables of values and graph these situations. Discuss results, identifying situations that are constant and those that are varying.

Repeat this scenario several times, each time with a different constant rate of change. Next, have students create a table of functional values that depict a varying rate of change. For example, have students create a table of values in which the value of the second variable is the square or cube of the first variable. In this case, for each change of 1 unit in the x-coordinate, there is a varying change in the y-coordinate. Discuss comparing the constant rate of change with the varying rate of change. Have students create a table of values, write equations and identify the rate of change for the following situations. Have student pairs determine whether the rate of change is constant or varying. 

· Sam gets $5.75 an hour for babysitting his baby brother.

· Roderick’s mom gives him $2 for the first hour of babysitting and then doubles his pay each hour he baby-sits.

· Ellen walks every day. It takes her fifteen minutes to walk one mile, 30 minutes to walk 2 miles, 45 minutes to walk 3 miles, etc.

· Denise started a science experiment measuring the growth of a bean plant. The plant grew 2 inches the first week, 9 inches the second week and 16 inches the third week. 

Lead a discussion assuring students they are making the connection between the rate of change and the slope of the line and the constant of the equation that is the y-intercept. (See Teacher-Made Supplemental Resources)

	Assessment

The student will write a situation with a constant rate of change and create a question that could be answered from the situation. The student will write a situation with a varying rate of change and create a question that could be answered from the situation.

The student will prepare a presentation using number sequences or pattern sequences and describe when the sequence results in a linear relationship and how they determine this.


	Assessment

The teacher will provide the student with a table of values that describe a linear situation (e.g., a constant rate of change) and the student will determine the rate of change.


*Activity 39: Rate of Change – Density (LCC Unit 4 Activity 11) 

(GLE: 18)

Materials List:  Finding Density BLM, triple beam balance (borrow from science), cm rulers, 3 rectangular prisms of different sizes made of same substance, paper, pencil

The purpose of this activity is to have students learn how to calculate density.  

Have students fold a sheet of paper into thirds (lengthwise folds), open the paper, and draw a line down the paper marking the one-third line. Students will use Split-page Notetaking (view literacy strategy descriptions) to organize their notes on density during lesson discussion.  Have the students write the following in the date/hour column:  a) what is density; b) density ratio; c) how density is used to identify solids. Have the students take notes under the ‘topic’ column of their note page.  Give notes about each of the ideas written in the left-hand column as the discussion continues. This note-taking page will continue with velocity and can be used for the unit assessment. 


Density is the ratio of mass to volume. Density is the ratio of mass to volume and velocity is the ratio of distance to time. Density is a measure of how tightly packed the particles are in a substance.  The density of a solid stays constant.  Knowing this fact allows us to identify unknown substances.  For example, water has the density of 1 gram per cubic centimeter and scientists do not adjust density for temperature or altitude unless extreme accuracy is needed.  It is important to give units when stating density.

To illustrate changes in density, have students cut a net from 
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cm grid paper that will fold into a rectangular prism with dimensions of 3 cm x 3 cm x 9 cm. Have the students fill this rectangular solid with sugar cubes to determine the volume of the box in cubic centimeters. (A sugar cube measures about 1.5 cm along each dimension.) 

Explain to the students that they will rotate through three different density activities.  At each station, students will need centimeter rulers and a triple beam balance.  Each station should have a rectangular prism of a different size but of the same substance.  For example, there can be three blocks of wood that have different dimensions but are cut from the same piece of wood.  Another possibility is to use two rectangular bars of the same brand of soap.  Use one bar as is and cut the other into two prisms of two different sizes. It will work best if the students measure the dimensions of the rectangular prisms to the nearest tenth of a centimeter.  

The students will calculate density of the object at each station. They need to find the mass using the triple beam balance.  Students should measure the dimensions and then calculate the volume of the prism. Then have students determine the mass of the filled box using a balance scale. Borrow a triple beam balance from the science department, if possible. Next, have students determine the density of the filled box by forming the ratio of the mass of the filled box to its volume. Have students record the density of the sugar cubes and then measure the mass of a second substance, popcorn, beans, rice, etc. The density of a substance is a constant and the density is sometimes used to identify the substance. Using a different substance to measure the mass, have students understand that although the volume stayed the same, the density might be different, depending on the substance used. As students do the work at each station, they should record their measurements and the density on the Finding Density BLM.  The students should get values that show the three rectangular prisms have the same density (or very close values) since they are all from the same material. Finding the average density will give a better value for the density of the substance.  Students should be able to state that the density is the same if the same substance is used.

Activity 40: Different Densities 

(GLE 18)
Materials List:  Station 1 – 1 Three Musketeers® candy bar, 1 Snickers® candy bar (fun or regular size), cm ruler, triple beam balance; Station 2 – 1 bar of soap and 1 rectangular or square pumice stone, cm ruler, triple beam balance; Station 3 – two small spheres such as a large glass marble and a rubber ball, formula for volume of a sphere, cm ruler, triple beam balance; calculators, pencils, transparencies of Class Data Charts BLM for Stations 1 - 3; copies of charts drawn on chart paper, one copy of the Density Experiments BLM per group, extra fun-sized Musketeer and Snickers bar (at least 1 of each per group)

This activity is designed for students to practice finding density and to determine how the densities of two materials compare to one another and to the density of water (1 gram per cubic cm).  Depending on the length of the class, it may be necessary to do the experiments one day and have the summary discussion the next day. Prior to the beginning of the class, make a transparency of the Class Data Charts BLMs or draw the charts on chart paper and post them in the room.

Show students a sphere and ask students to indicate how they could find the length of the sphere’s radius with a ruler.  After coming to a consensus on the process for doing this, give students the formula for the volume of a sphere and a number to use as the radius.  Have students find the volume based the radius length provided.  Students will need to use the formula to do one of the experiments in this activity. 

Divide students into groups of three or four. Assign each group a group number that corresponds to one of the group numbers on the Class Data Charts. There may be a need to have multiple setups for each station (2 or 3 with candy, 2 or 3 with soap/pumice, and 2 or 3 with spheres) depending on the number of students in the class. Using multiple setups of each station lessens the time needed for all groups to do the experiments.

Distribute the Density Experiments BLM and explain to the students that there are three stations that each group is to visit.  Indicate that students will do an experiment at each station and then record information on the Density Experiments BLM.  Remind students that they need to post some of their results on a Class Data Chart.  Indicate the location of the Class Data Charts (i.e., indicate where the transparencies have been placed or show them where the charts are posted). Inform students that they will be given 10 minutes at each station and when time is up, they will rotate clockwise to the next station until all three stations are visited.  It will be necessary to monitor the work of groups as they go from station to station and to direct them to the next station when time is up.  Most groups will need reminders to post their group results before moving to the next station.  In general, it is best to have all groups rotate at the same time.

When the experiments are completed, discuss the data collected at Station 1 by showing the transparency on the overhead projector or having students direct their attention to the posted chart.  Have students check for consistency in data values from the various groups making sure that it appears that the information for each item was posted in the correct column.  It may be necessary to have groups whose data are extreme outliers to recalculate or possibly discard some data as erroneous.  Have students find the average of the densities calculated by each group for each item.  Remind students that the density of water is 1 gram per cubic cm.  Have someone unwrap the candy bars and drop them into a clear container of water.  Ask students to compare the densities of the candy bars to the density of water and conjecture about the results of placing each in water.

Give each group of students at least one Three Musketeers® and one Snickers® fun-sized candy bars and a plastic knife. Have students cut the candy bars in half and view the cross section.  Ask the students to discuss why the densities are different based on what they see.  Depending on school policies, students may be allowed to eat the candy at this point.

Repeat the same process with the data collected for Stations 2 and 3.  Students should realize that a substance with a density less than the density of water should float.

Have students respond in their math learning log (view literacy strategy descriptions) to the prompt “A mystery object is tightly wrapped in dark plastic.  Mary contends that the object is made of gold.  Indicate how the truth of Mary’s statement could be confirmed without unwrapping the object.”

*Activity 41: Rate of Change – Velocity (LCC Unit 4 Activity 13) 

(GLE:  18)   

Materials List:  split-page notes from density, paper, pencil, Internet access
Discuss velocity – the ratio of distance to time – in terms of holding distance constant. 

Teacher Note: Students were required to make a distinction between speed and velocity in grade 6 science.  In this activity, they relate speed to velocity.

Have students write in the left hand column of their split-page notes (view literacy strategy descriptions) a) What is velocity? b) What ratio do we use to find speed? c) How does speed relate to velocity?  Remind them that during the activity they will need to put notes in the right-hand column to help them understand velocity. Indicate that velocity is an indication of the speed and the direction that an object is moving. Remind the students that during hurricane season, the meteorologists will state how fast the hurricane is moving in miles per hour along with the direction that the hurricane is moving.  The national weather center website http://www.nhc.noaa.gov/ will show paths of storms selected.  To help students understand the meaning of velocity type in the name of a familiar hurricane in the search bar of the site.  The storm track will be traced on the screen with velocity shown along the track, helping the students understand that speed is not the entire picture; we must also know the direction the hurricane is traveling. 

Measure the time it takes to get to the gym or office in the school from your room. Tell the students that you traveled ___ minutes and went to another location on the school grounds. Ask them how they might be able to determine the final destination. Allow students to ask only yes or no questions and record these questions on the board. Questions such as “Did you go right or left at the door of the room? Did you go straight or turn down the hall to the right or left? Did you walk fast or slow?” After the students have determined your destination, have them go back to the questions they asked and relate them to the idea that the information they needed included direction and speed. Again, reinforce the idea that velocity involves both speed and direction.  

Ask students to predict where they would end up if they got on I-10 at Lake Charles and drove 4 hours at 60 miles per hour. Students should recognize that they need a direction to answer this question as this interstate runs east and west. A person going east would stop in Alabama; a person going west would end in Texas. (Note: adjust the scenario based on highways familiar to students or provide students with a map.)

Summarize by having students indicate other situations in which direction and speed are important.

*Activity 42:  Using Algebra to Make Conversions (LCC Unit 4 Activity 9) 

(GLE: 18)

Materials List: paper, pencil, computer access or printout of current currency rates, sale ads from newspaper

Provide students with a listing of currency exchanges (current information can be obtained at http://moneycentral.msn.com/investor/market/rates.asp). Using the current exchange rate for the dollar, have students write a formula for converting U.S. currency to a specified foreign currency. Next, have students convert from one foreign currency to another foreign currency by developing a formula. Make sure students notice that the formula will always involve the rate of change in the currencies. For example, if one U.S. dollar is equal to 0.809 Euro dollars then US = 0.809E is the formula for converting Euros to U.S. dollars. The rate of change is the current rate of exchange.

Distribute sales papers to the students. Review one of the sale items with the students. Example: A sale paper shows a backpack that costs $5.95. The students should set up a proportion so that they can figure the cost of the item in Euros. Based on the same conversion factor given above, the proportion is 
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so the backpack would cost 4.93 Euros. Give students a budget of $300 in US dollars and have them use the sale brochure to spend the money and then find the cost of each item in Euros. (See Teacher-Made Supplemental Resources)

	Assessment 

· The student will prepare a poster that explains the procedure for converting money from dollars to Euros and the total amount spent. The poster will show at least four different proportions used to calculate the cost of each item purchased in Euros. 
· The student will prepare a justification that explains the procedure for converting money from U. S. dollars to another currency and the total amount spent on four different items.  The student will then prepare a brief explanation as to whether it would be sensible to purchase the item in another country using a currency other than U. S. dollars. The poster will show the proportions for the four different items and how the proportion was used to calculate the cost of each item purchased. 




Unit 3 Concept 3:  Problem Solving

GLEs

*Bolded GLEs are assessed in this unit. 

	11
	Translate real-life situations that can be modeled by linear or exponential relationships to algebraic expressions, equations, and inequalities (A-1-M) (A-4-M) (A-5-M) (Synthesis)

	12
	Solve and graph solutions of multi-step linear equations and inequalities (A-2-M) (Synthesis)

	15
	Describe and compare situations with constant or varying rates of change (A-4-M) (Analysis)

	16
	Explain and formulate generalizations about how a change in one variable results in a change in another variable (A-4-M) (Analysis)

	35
	Match a data set or graph to a described situation, and vice versa (D-1-M) (Analysis)


	Guiding Questions:

10. Can students apply the order of operations in evaluating expressions involving fractions, decimals, integers, and real numbers along with parentheses and exponents?

11. Can students shift among written, verbal, numerical, symbolic, and graphical representations of functions?

12. Can students solve and graph solutions of multi-step linear equations and inequalities?

Key Concepts:

· Match verbal statements to algebraic expressions, equations, and inequalities. 

· Represent real-world problems involving addition, subtraction, multiplication, or division as linear equations or inequalities. 

· Solve linear equations involving addition, subtraction, multiplication, or division. 
	Vocabulary:

· Dependent Variable

· Independent Variable

· Slope

	Assessment Ideas:

See end of Unit 3.

Activity Specific Assessments: 

· Activity 43, 44

· See Writing Strategies


	Resources:
· Real-Life Inequalities Handout

· Graphing Solutions to Linear Equations and Inequalities Handout

· Graphs to Situations Handout

· Teacher-Made Resources 


Writing Strategies

Teacher-Made Assessment:

Have pairs of students generate real-life situation problem that will be solved by other another pair in the classroom. On a separate sheet of paper, each team must also solve and describe how to solve the problem.

See the Teacher-Made Supplemental Resources for Daily Problems to use with journal writing
Instructional Activities

Note:  The 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 43:  Graphs to Situations! (LCC Unit 5 Activity 6) 

 (GLEs: 11, 15, 16, 35)

Materials List: paper, pencil, newsprint, markers, Graph Situations BLM (cut these apart prior to class), Graph Situations for Students BLM, Graph Situation with Possible Graph Sketches BLM, Graph Situations Process Guide BLM   

Print the Graph Situation BLM, and cut these problems apart so that each group of 4 students gets one situation. These problems show situations that can be graphed in the first quadrant on a coordinate graph.

Distribute BLM. Explain to the students that they should sketch a graph with axis labels but without numbers and a title so that it can be used in a matching activity. Provide groups of students with one situation that can be represented using the x- and y-axis and the first quadrant of a coordinate graph. Distribute one different situation similar to the ones listed below to each pair of students. 

A) Joe left his room walking slowly, stopped at the refrigerator to get a snack, and then went quickly into the backyard.

B) Sally ran quickly to the dressing room after the ball game; she stopped at the door and went back to speak to her parents.

C) Stephanie receives $25 a week for allowance and she spends only $15 a week.

D) Jeremy has $200 in his savings account and puts $15 a week in his account but spends $10 a week for snacks after school.

E) The rental car company charges $30/day to rent a small car.

F) Danny rode his bicycle fast and then stopped for a few minutes to rest before beginning to ride at a slow steady pace.

G) The bus was stalled at the intersection for about 10 minutes before the driver started the engine and moved the bus slowly out of the way.

H) Jonathan drives slowly until he gets on the interstate, then he speeds up until he gets to an area of construction where he slows down.

I) Derrick walks to the store, stops to buy a soda, and then runs back home.

Have each pair of students create a graph that matches the situation they were given, identifying them only with the letter printed with the problem. These graphs should be sketches to illustrate the rates of change in each situation. Remind students to work quietly and speak softly so that the other groups cannot hear what is being graphed. Each graph will be posted on the wall and the other students will try to match each graph to a situation so they don’t want to give the answer away by talking too loudly. 

When the graphs have been made, give students the Graph Situations for Students BLM which is a reordered list of all situations with blanks rather than letters beside each one. Have students work in pairs to match the graphs on the wall with the situations. Students should also write whether the relationship shows a constant or varying rate of change next to the situation as they fill in the letter.

Lead a discussion about student conclusions after they have matched the graphs. Possible graph representations from the situations are given on Graph Situation with Possible Graph Sketches BLM. 

As an assessment of student understanding of the shapes of graphs, use the process guide (view literacy strategy descriptions) to help students further process their understanding of the various graph situations.  Process guides scaffold students’ comprehension within unique formats.  Provide each student with the Graph Situations Process Guide BLM.  This process guide is provided for use as an assessment of student understanding of the relationship of graphs and real-life situations. Have students work with a partner to illustrate the situations requested on the process guide and then have pairs of students compare their sketches with those of other student pairs.  If there are wide discrepancies in the sketches, take this time to discuss results as a class.

Lead a discussion about student conclusions after they have matched the graphs. (See Teacher-Made Supplemental Resources)

Possible graph representations from the situations in Activity 5 are pictured below. 


	Assessment
The teacher will provide the student with a situation and the student will prepare a poster with the equation, table of values and graph that represents the situation.


	Assessment 

The teacher will provide graphs of situations to the student. The student will match a set of graphs with a set of linear equations or inequalities.


*Activity 44: Real-Life Inequalities (LCC Unit 5 Activity 7)

(GLEs: 11, 12)
Materials List:  paper, pencil, Inequality Situations and Graphs BLM 

Have students write an inequality that represents a situation where a person has an allowance of $25 a month and must spend no more than 60% of this amount ($15) on snacks and entertainment. Have students find solutions to the inequality. Sketch a number line on the board and have the students determine a method of plotting their solutions. Lead a discussion about the meaning of the inequality and its solutions. Have the students work in pairs to complete the following inequality.

There is a building code in some states that requires at least twenty square feet of space for each person in the classroom. Suppose a classroom is 28 feet long and 18 feet wide. How many people can be in the classroom? Explain your answer and write an inequality to represent the solution. (
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; no more than 25 people)
Distribute Inequality Situations and Graphs BLM to students. Have the students write the inequality that matches the situation, solve the inequality, sketch a graph to represent the solutions, and be ready to justify their solutions to other groups. 

Distribute a list of inequality situations to groups of four students. Have the students write the inequality that matches the situation, sketch a graph to represent the solutions, and be ready to justify their solutions to other groups. Some possible situations are  

a) Jamie went to the mall and found a pair of in-line skates that he wanted to buy for $88. He makes $5.50/hour babysitting his little brother. Write and solve an inequality to find how many whole hours he must baby-sit to buy the skates. (
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)
b) A monthly pass for the movie theater is $115. The charge for a movie is $5.50. Write and solve an inequality to find how many times a person should go to the movie so that the pass is less expensive than buying individual tickets(
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)
c) Coach told the team members that they must each earn $30 this week for a weekend tournament. Tim knows his dad will give him $12 to mow his grandmother’s lawn and $8 for each car he washes. If Tim mows his grandmother’s lawn, write and solve an inequality to find how many cars he needs to wash to earn at least $30. (
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) 
d) Sam wants to go to Washington D.C. in the spring. The trip will cost him $380 to go with his 8th grade class. Sam has saved $150 and he makes $5.25/hour when he works with his dad after school. Write and solve an inequality to find how many hours Sam must work with his dad to have at least $380. (
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). 

Have students share solutions with other groups and discuss as a class any solutions that they would like to challenge. (See Teacher-Made Supplemental Resources)

	Assessment

The teacher will provide students with a list of situations that can be represented with an algebraic expression. The student will write the expression that represents the situation.


*Activity 45:  Graphing Solutions to Linear Equations and Inequalities 
(LCC Unit 5 Activity 14) 
(GLE:  12)

Materials List:  paper, pencil, Inequality Cards BLM (cut cards apart prior to activity)

Prepare sets of Inequality Cards BLM to be used by groups of four students. Each set of cards contains multi-step linear inequalities (i.e., Jacob wants to give his brother at least 25 baseball cards; he knows he can get five cards in one pack.  Jacob has 3 baseball cards that were purchased separately to give his brother). Write an inequality to show how many packs of cards Jason must buy); solve the inequality and write the answers in terms of the variable (e.g., 5x + 3 ≥ 25; x ≥ 4.4 or he will need to purchase 5 packs of cards); graph the solution on a number line, and write the solution to the problem in a complete sentence. 

Have students play a “Go Fish” type card game using the situation, inequality, solution to the inequality and the graph of the inequality as a book of 4 cards. The goal is to make as many books as time allows. For example a book might be one card that says “Jacob has no more than 8 baseball cards,” one card that says “y ( 8 baseball cards,” one card that says “ y = 8 and the fourth card should be the number line below.  .   

Unit 3 Assessment Options

General Assessment Guidelines

· The students will prepare a brochure comparing mileage of different cars. The student will include graphs of at least three cars and their mileage and explain the relationship of the mileage and the slope of the line. A website that the students can use to find different mileage comparisons is http://www.fueleconomy.gov/feg/FEG2004_GasolineVehicles.pdf 

· The student will prepare a presentation using number sequences or pattern sequences and describe when the sequence results in a linear relationship and how they determine this. 

· The teacher will provide students with a list of situations that can be represented with an algebraic expression. The student will write the expression that represents the situation.

· The teacher will provide the student with a list of expressions involving variables with whole number exponents up to three. The student will evaluate the expressions using a given set of values for the variables.

· The teacher will provide the student with a table of values that describe a linear situation (e.g., a constant rate of change) and the student will determine the rate of change.

· Whenever possible, the teacher will create extensions to an activity by increasing the difficulty or by asking “what if” questions.

· The student will create portfolios containing samples of experiments and activities.

Activity-Specific Assessments

· Concept 1 Activity 31, 33
· Concept 2 Activity 35, 38, 42
· Concept 3 Activity 43, 44
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.
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	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.).
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Assessment


The students will prepare a brochure comparing mileage of different cars. The student will include graphs of at least three cars and their mileage and explain the relationship of the 


mileage and the slope of the line. A website that the students can use to find different mileage comparisons is � HYPERLINK "http://www.fueleconomy.gov/feg/FEG2004_GasolineVehicles.pdf" ��http://www.fueleconomy.gov/feg/FEG2004_GasolineVehicles.pdf�
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