8th Grade Mathematics:  Unit 1: Rates, Ratios, and Proportions


Comprehensive Curriculum

Concept Correlation

Unit 1:  Rates, Ratios, and Proportions

Time Frame:  4 Weeks

	Big Picture: (Taken from Unit Description and Student Understanding)
· Proportional reasoning involves comparisons of the relationship between quantities. 
· All possible outcomes for complex events can be predetermined.


	Concepts & Guiding Questions
	Activities

The essential activities are denoted by an asterisk.
	GLEs
	DOCUMENTATON

Documented GLEs

GLEs

Bloom’s Levels

GLEs

Date and Method of Assessment

Use proportional reasoning to model and solve real-life problems (N-8-M) (Synthesis)
7

Solve real-life problems involving percentages, including percentages less than 1 or greater than 100 (N-8-M) (N-5-M) (Analysis)
8

Find unit/cost rates and apply them in real-life problems (N-8-M) (N-5-M) (A-5-M) (Synthesis)
9

Solve problems involving lengths of sides of similar triangles (G-5-M) (A-5-M) (Application)

29

Use lists, tree diagrams, and tables to apply the concept of permutations to represent an ordering with and without replacement (D-4-M) (Synthesis)
42

Use lists and tables to apply the concept of combinations to represent the number of possible ways a set of objects can be selected from a group (D-4-M) (Analysis)
43

Reflections:

	Concept 1:  Percentage Problem-Solving in the Real World

1. Can students set up and solve percentage problems (<1, >100, % increase, % decrease)?

2. Can students set up and solve proportions representing real-life problems, including those with fractions, decimals, and integers?
	*Activity 1:  My Future Salary   

GQ 1, 2
	8
	

	
	Activity 2:  How Much Improvement?
GQ 1, 2
	8
	

	
	Activity 3: Which is greater? 

GQ 1, 2

	8
	

	
	Activity 4:  How much?

GQ 1, 2

	8
	

	
	Activity 5: Real-Life Percent Situations

GQ 1, 2

	8
	

	
	*Activity 6:  Fours a Winner! 

GQ 1, 2

	8
	

	Concept 2:  Calculating Rates
1. Can students set up and solve percentage problems (<1, >100, % increase, % decrease)?

2. Can students set up and solve proportions representing real-life problems, including those with fractions, decimals, and integers?
	*Activity 7:  The Better Buy? 

GQ 1
	9
	

	
	*Activity 8:  Refreshing Dance!  

GQ 1, 2

	9
	

	
	Activity 9:  Minimum Wage!  

GQ 1

	9
	

	
	Activity 10:  Fast Food Ratios!

GQ 2

	9
	

	Concept 3:   Proportional Reasoning  
2. Can students set up and solve proportions representing real-life problems, including those with fractions, decimals, and integers?

3. Can students interpret, model, set up, and solve proportions linking the measures of sides of similar triangles?


	*Activity 11: Similar Triangles 

GQ 2, 3
                                                    
	7, 29
	

	
	Activity 12: Proportional Reasoning 

GQ 2

	7, 29
	

	
	*Activity 13: Scaling the Trail!

GQ 2
	7
	

	Concept 4:  Combinations and Permutations

4. Can students apply concepts of combinations and permutations and identify when order is important?
	*Activity 14:  How Many Outfits are on Sale?
GQ 4

	41, 43
	

	
	*Activity 15:  Tour Cost Permutations 

GQ 4

	7, 42
	

	
	Activity 16:  Combination or Permutation? 

GQ 4

	7, 42, 43
	


Unit 1 Concept 1: Percentage Problem-Solving in the Real World

GLEs

*Bolded GLEs are assessed in this unit. 

	8
	Solve real-life problems involving percentages, including percentages less than 1 or greater than 100 (N-8-M) (N-5-M) (Analysis) 


	Guiding Questions:

1. Can students set up and solve percentage problems (<1, >100, % increase, % decrease)?

2. Can students set up and solve proportions, representing real-life problems, including those with fractions, decimals, and integers?
Key Concepts:
· Find unit cost and percent of increase and decrease (percent of discount). Note: Items assessing this skill may be scored under this strand or under the Measurement strand.

	Vocabulary:

· Commission

· Interest

· Percent

· Part

· Percent of Change

· Percent Proportion

· Percent of Decrease

· Percent of Increase

· Salary

· Sales Tax

	Assessment Ideas:

· See end of Unit 1
Activity-Specific Assessments:

· Activity 6
	Resources:

· My Future Salary Rubric
· How Much Improvement Handout
· Which is greater? Handout

· Fours a Winner Game Card

· Teacher-Made Supplemental Resources


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 1:  My Future Salary   (LCC Unit 2 Activity 7) 

(GLE: 8)
Materials List:  grid paper for students, My Future Salary Black Line Master (BLM), paper, pencil, Internet access   

Introduce SQPL (view literacy strategy descriptions) by posting the statement “An electrical engineer earns more money in one year than a person making minimum wage earns working for 5 years.”  Have students work in pairs to generate questions that they would like to have answered about this statement. Have students share questions with the class and make a class list of questions.  Students must make sure that a question relating to a comparison of job salaries is asked. Give students time to research the information needed to answer the question.  A site that has recent top salaries can be found at http://money.cnn.com/2005/04/15/pf/college/starting_salaries/  
The students can share their information with the class by using professor know-it-all (view literacy strategy descriptions).  The research group will go to the head of the class and report their findings to the class and answer questions from the group about their findings.  Give other groups time to share their findings, also.
Ask the students why the minimum hourly wage is considered a unit rate (amount of money paid per hour of work).  Distribute the My Future Salary BLM and have students make observations about what has happened to the minimum wage in the years since 1960.   

Have the students calculate what a person working a minimum wage job working 40 hours per week made in 2003 and what that person would make using their prediction for the year 2010. Discuss how the graph helps with making predictions.  

The information on the My Future Salary BLM is also found on the following website: http://www.workinglife.org/wiki/Wages+and+Benefits%3A+Value+of+the+Minimum+Wage+%281960-Current%29. The web site http://www.bls.gov/bls/blswage.htm gives current wages of jobs listed with the labor division of the U. S. government.  The Louisiana Board of Regents has an e-portal designed specifically for Louisiana students: https://www.laeportal.com/main.aspx.  This portal was designed to be used by eighth grade students as they make a five year academic plan. There is a teacher section which provides links to careers, salaries and other information that would be applicable to this activity.

Lead a discussion with students about jobs/careers in which they have an interest. Have students research salaries for these jobs for the purpose of finding information about current salaries and inflation rates. Next, have students calculate a projected salary based on the current inflation rate or have students research past salaries (1950s, 1970s, 1990s) for the same jobs and calculate percent increase or decrease—either in terms of salaries or number of workers. After researching past salaries, have students create a graph of the salaries and predict the salaries for the job they have researched for the year 2010 and 2020. Possible resource: http://www.studentsreview.com/salary.shtml 

Teacher may wish to adjust activity to have students calculate their possible salary when they graduate college in the field of their choice. Students could use inflation rate of 2% or 3% annually.  

· Modification: 

1. Choose a career.

2. Research salaries for this career for 2001, 2005, & 2006.  

3. Go to http://trackstar.4teachers.org/trackstar/index.jsp and type in the track # 298921.

      
Click on view in frames and follow the directions at the top of each website. 

Activity 2:  How Much Improvement? (LCC Unit 2 Activity 2) 

(GLE: 8)

Materials List:  How Much Improvement? BLM, paper, pencil, calculator 

Distribute Percent Grid BLM (Activity 1) and have the students label the first ten by ten grid as ‘the cost of a jacket is $50’. Discuss that this $50 on the grid represents 100% of the regular cost of the jacket.  Ask the students to shade the part of the grid that would represent a 25% decrease of the cost of the jacket.  Get student feedback on what part of the grid represents the price they would have to pay (75%). Using the grid, have the students determine the cost of the jacket if the price were decreased 25% ($37.50).  Students may determine that if the entire grid represents $50 then each single cell would represent $0.50. If the jacket is on sale for 75% or 75 cells worth $0.50 each, the sale price of the jacket would be 75 x $0.50 or $37.50. Discuss the idea that 75% of $50 means to multiply .75 x 50 to get the price of the jacket as the students begin to conceptually understand the discount.
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Tell the students that on the same day a chair was marked as $120.00 which was 20% off the regular price.  Have the students shade the 20% off of the second grid on the Percent Grid BLM. Discuss the value of the 20% if the 80% has a value of $120 and how they might determine this.  Eighty cells have a value of $120 so each cell, which is 1% of the cost, has a value of $1.50.  The original price of the chair would have been $150. Students should be ready to set up proportions to solve percent problems as shown on the right.  
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Have the students discuss when percent of increase might be used (pay raises, markup of retail prices over wholesale). Tell the students that the next grid of the Percent Grid BLM will represent $13.50 which is the price that the store pays for a new pair of jeans.  Suppose the store will increase the price by 150% before the sale price is marked on the jeans. Challenge the students to use the grids and determine the retail cost of the jeans (price increase is $20.25 making the retail price $33.75).  Have students discuss their methods for finding the solution.  One method might be as follows:  If the first grid represents $13.50, the second grid would also represent $13.50 and 100% more than the price paid by the store. The third grid would represent $6.75 or ½ of the $13.50.  $13.50 + 13.50 + 6.75 = $33.75.

Tell the students that this time $60 is the original price of a pair of shoes.  The shoes are discounted to $48.  Give students time to determine a method of finding the percent of discount (at right). 

Provide students with a set of numerical pretest and post-test grades for a fictitious eighth grade math class.
Discuss the percent of change ratio as a comparison of the change in quantity to the original amount. 
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. Discuss the concept of percent of increase as being an amount more than the original and the percent of decrease as being an amount less then the original. Ask questions such as:  If Sam scores 85% on one test and increases his score by 
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on the next test, what is the score on the second test? (
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of 85 is 1.275 so his new score would be 85 + 1.275 or 86
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Provide students with the How Much Improvement? BLM. Have students calculate the percent increase/decrease for each student’s scores on the pre and post tests. Guide a discussion that includes a variety of problems resulting from the data (e.g., what percentage of the students earned a C?). Ask questions such as the following:  If Sam scores 85% on one test and increases his score by 
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on the next test, what is the score on the second test? 
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If Joanne scored 70% on the second test and this was a 2% decrease of her score on the first test, what was her score on the first test? (A 2% decrease means that 70 represents 98% of her old score.  Thus her first test was 71.4% or 71%.)

Jack has an average of 83% after the first four tests; he needs to have at least an 85% average after the fifth test. What is the lowest score he can make on the fifth test? Have students explain their thinking.

Solution: An average of 83% on four tests gives a total of 332 points and an average of 85% on five tests will need a total of 425 points, leaving a score of at least 93% for Jack on the fifth test.  

(See Teacher-Made Supplemental Resources)

Activity 3: Which is Greater? (LCC Unit 2 Activity 1) 

(GLE: 8)

Materials List:  Percent Grid BLM, grid paper for students, Practice with Percents BLM, paper, pencil, Internet access     

Provide students with the Percent Grid BLM, which contains 10 x 10 grids that represent 100%. Have students shade in different percents such as 50%, 10%,
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, 150%, 2.5%, 75%, 
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.  Do not say the percentages aloud. Do not say the percentages aloud.  Have the students shade them from the written representation as the discussion that surfaces between the 50% and 
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 can uncover some misconceptions.

Circulate around the room to check for understanding as they shade these different percents. 

Have students share their ideas with the class and discuss different representations. 

Distribute the Practice with Percent BLM, and have students work individually to solve and illustrate their solutions of these situations.

Have students work with a partner and verify their solutions to these problems.  Discuss results as a class.

 (See Teacher-Made Supplemental Resources)

Activity 4:  How Much?
(GLE: 8) 
Present the following problem to the class and lead a class discussion about the solution:

Lanisha received $187 for her birthday when she turned 12 years old. She put it all in her savings account. On her 16th birthday she wanted to buy a portable DVD player. When she withdrew her money, including interest, she had a total of $225. What was the percent of increase?  Solution: 20.3208 or about 20% increase. If the percent of increase remained the same, how much money will Lanisha have after the next 4 years (her 20th birthday) if she doesn’t buy the DVD player on her 16th birthday? Explain. 

Solution: A little more than $270 because 20% was used rather than the decimal.

Activity 5: Real-life Percent Situations (Extension to Activity 4) (LCC Unit 2 Activity 3) 

(GLE: 8)
Materials List: Percent Grid BLM, pencil, paper

Distribute a copy of the Percent Grid BLM to students.  Give students the following situations and have them use the grids to represent each one and solve using a proportion. When discussing these situations, have the students indicate how their sketch of the percent relates to the situation. 

a) Four hundred eighth grade students worked for a nursing home one Saturday and they received $200 for the yard work that was done. Joe was excited about getting his equal percent of the $200 the 8th graders collected. Show on a percent grid Joe’s equal share and give the correct percent. (answer:  Joe received ¼ % of the $200 or $.50.  The grid would represent $200 and each 1 square would represent $2, so ¼ % would be represented by one-fourth of a square and ¼ of $2 is $.50.)

b) Bill saved $600 from his summer earnings of $800.  Show on a grid the percent of money that Bill saved and give the correct percent. (Bill saved 75% of his summer earnings.  The grid would represent $800, each square representing $8 and 75% of this would be 75 squares times 8 or $600.)

c) Sally saved $200 and Betty saved $300. Show on a percent grid the amount of money that Betty saved comparing her savings to Sally’s savings. (Betty saved 150% of what Sally saved.  The grid would represent Sally’s $200, each square representing $2, and it would take one entire grid and ½ of a second grid to represent Betty’s $300.)

Once the students understand the meaning of percent, assign each pair of students a percent and have them write a real-life scenario representing the use of this percent.  These scenarios will be used as the student pairs present their scenarios using a modified questioning the author (QtA) (view literacy strategy descriptions). QtA is a strategy that encourages students to interact with information read and to build understanding by asking clarifying questions. The student pairs have authored their scenarios and will present these to the class. As the authors of the scenario, the pair will be involved in a collaborative process of building understanding with percent situations through reading and explaining their situations and solutions to the class. Students should develop a model of their percent situation and represent the situation mathematically.  Once the student pairs have developed their scenario, the pair answers questions from classmates about their scenario and solution. The teacher strives to elicit students’ thinking while keeping them focused in their discussion. The pair will answer questions that the class asks about their scenario and justify the mathematics involved in the solution. 
*Activity 6:  Fours a Winner!  (LCC Unit 2 Activity 4) 

(GLE: 8)

Materials List: Four’s a Winner Game Card BLM, 2 paper clips per pair of students, marker chips and/or two different colored markers, pencil, paper

Provide students with a sample game card as shown on the Four’s Winner Game Card BLM. Distribute supplies to each pair of students. Each pair of students need two paper clips, two different color markers, Four’s Winner Game Card, paper and pencil. 

To play the game,

· Have the tallest student go first by placing one color paper clip on a percent expression and the other color paper clip on a number in the row below the expressions. For example, Student 1 places a blue paper clip on “25% of” and a yellow paper clip on “160” in the bottom row of numbers. Student 1 should then mark his answer for 25% of 160 (40) either by placing a chip over the correct answer or by marking with a colored marker. 

· Next, instruct Student 2 to move either the blue or the yellow paper clip to create a new problem and find the answer on the game board. For example, Student 2 might move the paper clip on “25% of” to “50% decrease” and Student 2 would then place his marker on “80.” 

· Continue play until one player gets four in a row, horizontally, vertically, or diagonally. 

· Have students record the problems and answers on paper so that wins can be justified.

	Assessment

The student will prepare a presentation explaining preferred strategies for playing the Fours a Winner! game to share with the class. Students should explain procedures for determining percentages as strategies are discussed.


Unit 1 Concept 2: Calculating Rates

GLEs

*Bolded GLEs are assessed in this unit. 

	9
	Find unit/cost rates and apply them in real-life problems (N-8-M) (N-5-M) (A-5-M) (Synthesis)


	Guiding Questions:

1. Can students set up and solve percentage problems (<1, >100, % increase, % decrease)?

2. Can students set up and solve proportions representing real-life problems, including those with fractions, decimals, and integers?
Key Concepts:
· Find unit cost and percent of increase and decrease (percent of discount). Note: Items assessing this skill may be scored under this strand or under the Measurement strand.

	Vocabulary:

· Percent of Increase

· Percent of Decrease

· Unit Cost / Unit Rate

· Rate

· Ratio



	Assessment Ideas:

· See end of Unit 1
Activity-Specific Assessments:

· Activities 8, 9, 10
	Resources:

· The Better Buy Handout
· Refreshing Dance Handout with rubric
· Minimum Wage Handout
· Fast Food Ratios Handout with rubric
· Teacher-Made Supplemental Resources


Reading Strategies

What’s Faster Than a Speeding Cheetah? by Robert E. Wells

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 7:  The Better Buy? (LCC Unit 2 Activity 5) 

(GLE: 9)

Materials List: The Better Buy BLM, Choose the Better Buy? BLM, pencils, paper, math learning log, grocery ads (optional)

Begin this activity by putting a transparency of The Better Buy? BLM on the overhead. Cover the bottom portion that gives group directions. Using a modified SQPL, (view literacy strategy descriptions) have students independently write questions that this statement (One potato chip costs $0.15.) might suggest to them.  After about one minute, have the students get into pairs, compare questions and write at least two of their questions to post on the class list. 

Once the class questions are posted, give the students ten minutes and have the pairs of students determine method(s) of answering at least three of the class questions.  Circulate as students are answering their questions, and be sure that any misconceptions are addressed before they begin independent work.  Have the students answer the initial question after they have completed work with their partners.  

Next, provide students with Choose the Better Buy? BLM. Have students work individually to find the unit rates to determine the better buy in each situation.  Students should verify results with a partner. Give opportunities for questions if students have a problem that they do not agree upon. 

Provide students with a list of items they can purchase, along with the prices. These items can be liters of soda, ounces of chips, pounds of nuts, etc. Be sure to use items that require them to calculate the unit cost in order to decide which is a better buy. For example, list a 12-pack of soda cans and a 6-pack of the same soda. Extend the activity by including grocery ads from different stores carrying the same items. Have students make projections about savings on groceries by shopping at store A versus store B over a year, etc. Give the students at least one problem where  the larger purchase is not the best buy, such as a four-pack of soda costs $2.75 and a twelve-pack costs $8.40. Have students determine which is the better buy? (See Teacher-Made Supplemental Resources)

Have students record in their math learning log (view literacy strategy descriptions) what they understand about unit prices.

*Activity 8:  Refreshing Dance!  (LCC Unit 2 Activity 6) 

(GLE: 9)

Materials List: Refreshing Dance BLM, pencils, paper 

Have students work in groups of four to prepare a cost-per-student estimate for refreshments at an 8th grade party. Distribute Refreshing Dance BLM. Have students complete the chart and determine the total cost of refreshments for each student and the total cost of the dance if they plan for 200 students.  

Give students a list of items to be served, serving size for each student, and cost of each item. Have students determine the total cost of refreshments for each student and the total cost of the dance, if they plan various numbers of participants. (See Refreshing Dance! BLM)

Students will present their proposals and the answers to the questions to the class using a modified professor know-it-all (view literacy strategy descriptions) strategy.  Students will answer questions about their proposal from the class.  Using professor know-it-all, the teacher will call on groups of students randomly to come to the front of the room and provide “expert” answers to questions from their peers about their proposal.  The teacher should remind the students to listen to the questions and to think carefully about the answers received so that they can challenge or correct the professor know-it-alls if the answers the “experts” give are not correct or need elaboration and amending. Students should be able to justify not only the cost of the refreshments but also the amount that needs to be ordered. 
	Assessment 

Provide students with similar problems to lead calculate unit cost. Examples: Change the size of glasses, price or size of bottle of soda, or number of students attending the party.


Activity 9:  Minimum Wage!  (APCC Activity 19) 

(GLE: 9)
Provide the students with the following chart that shows minimum wages for every 10 years from 1954 to 2004. 

	Year
	Minimum wage

	1954
	$.75

	1964
	$1.25

	1974
	$2.00

	1984
	$3.35

	1994
	$4.25

	2004
	$6.25

	2014
	?


Instruct students to graph the information from the table above, to make a prediction as to what they think a reasonable minimum wage would be for 2014, and to explain their reasoning. Have them add a column to the chart to show the average day’s pay (8 hour day) for each of the years in the chart and explain the process used. (See Teacher-Made Supplemental Resources)

Solution:  Any reasonable prediction that is supported with student reasoning. The percent increase from 1994 to 2004 was about 47%.  If the increase were rounded, a 50% increase from 2004 to 2014 would be about a $3.13 increase, so the minimum wage might be $9.38 by the year 2014. 
	Assessment

The teacher will provide the student with the following facts about water usage. The student will make a booklet of word problems involving the facts about water usage. The students will use the information to write six word problems using percentages, ratios and rates and solve them stating a justification for the answers given.

Americans use a great deal of water. Below are some interesting facts about water usage:  

a) Each person, on average, uses a 168 gallons/day. 

b) It takes two gallons to brush your teeth with the water running. 

c) It takes twenty gallons to wash dishes by hand. 

d) It takes ten gallons to wash dishes in the dishwasher. 

e) It takes thirty gallons to take a 10 minute shower. 

f) Each household uses about 107,000 gallons per year. 


Activity 10:  Fast Food Ratios! (APCC Activity 20) 

(GLE: 9)

Provide students with nutritional information from fast-food restaurants (or have them use websites listed). Have students work in pairs or groups of 4 to create an advertisement that will convince the public why they should or should not purchase their favorite fast food from one of these restaurants. Have them provide some interesting ratios such as calories to ounce serving, fat grams to calories, carbohydrates to calories, fat to protein, and saturated fat to total fat. Give students time to present their advertisement to the class or display these ads on the wall for the classes to view.  (See Teacher-Made Supplemental Resources)

The following websites may be used as resources for students and teachers. http://www.bk.com/Nutrition/PDFs/brochure.pdf 

http://www.wendys.com/food/Menu.jsp  

http://www.mcdonalds.com/usa/eat/nutrition_info.html 

http://www.tacobell.com
	Assessment 

The student will use the dietary information from fast-food restaurants to write at least ten unit rates and explain the unit rate with appropriate labels (e.g., calories per ounce of meat; grams of fat per ounce of meat or fries, etc.).


Unit 1 Concept 3: Proportional Reasoning

GLEs

*Bolded GLEs are assessed in this unit. 

	  7
	Use proportional reasoning to model and solve real-life problems (N-8-M) (Synthesis)

	29
	Solve problems involving lengths of sides of similar triangles (G-5-M) (A-5-M) (Application) 


	Guiding Questions:

2. Can students set up and solve proportions representing real-life problems, including those with fractions, decimals, and integers?
3. Can students interpret, model, set up, and solve proportions linking the measures of sides of similar triangles?

Key Concepts:
· Find unit cost and percent of increase and decrease (percent of discount). Note: Items assessing this skill may be scored under this strand or under the Measurement strand.
· apply concepts, properties and relationships of two-dimensional figures (for example, equilateral/isosceles triangle, square, rectangle, parallelogram, rhombus, trapezoid, pentagon, hexagon, octagon, regular/irregular polygon) and three-dimensional figures (for example, cube, cylinder, cone, pyramid, sphere, and rectangular prism).

	Vocabulary:

· Base

· Congruent

· Corresponding Parts

· Cross Products

· Part

· Percent Proportion

· Proportional Reasoning

· Rate 

· Ratio

· Scale Factor

· Similar

	Assessment Ideas:

· See end of Unit 1
Activity-Specific Assessments:

· Activity 13
	Resources:

· Similar Triangle Handout
· Straws or Spaghetti
· Proportional Reasoning Handout
· Meter Stick
· Mirrors
· Other Objects to be Measured
· Scaling the Trail Leap Connections
· Teacher-Made Supplemental Resources


Reading Strategies

Cut Down to Size at High Noon: A Math Adventure, by Scott Sundby
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 11: Similar Triangles (LCC Unit 2 Activity 8) 

(GLEs: 7, 29)

Materials List:  6 drinking straws for each pair of students, scissors, pencils, paper, math learning log, ruler 

Have students work in pairs to create an equilateral triangle using drinking straws for sides. Ask students to explain how they know they have created an equilateral triangle.  (they have three straws the same length). Have them measure and record the side length. 

Instruct students to make a second equilateral triangle with sides of different length than those of triangle one. Have students measure with rulers the sides of their new triangle. Ask them to determine a way to prove that the two triangles are similar using what they have learned about proportions. Students should understand that the triangles are similar because the sides are of proportionate lengths.  Triangle one has sides twice as long as triangle two, and the angles measure the same because they are equilateral triangles. Equilateral triangles are also equiangular. Lead students to write a conjecture about the relationship of proportionate sides and equal angles in two equilateral triangles.  Ask them if it seems possible that this relationship will hold true with other triangle types.
Next, have students construct or draw a triangle with all three sides of different lengths (scalene). Have students label the triangle with the measure of each of the side lengths and each angle measure. Instruct students to select one vertex of their new triangle and label the vertex A. Have students extend the sides of the triangle from vertex A so that the side is 
[image: image10.wmf]2
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the length of the original side. Repeat this with the other side from vertex A. Instruct students to connect the two endpoints of the new sides for their triangle. Have students make some observations about the two triangles that they have formed. Challenge students to use proportions to prove that the two triangles are proportional.

Discuss how the angles of these two triangles are congruent but the side lengths are proportionate. Tell the students that the symbol to show similarity is ‘(’. We call the two triangles ‘similar triangles’ because the angles are congruent and the side lengths are proportionate.
Next, have them construct or draw a triangle using a ratio provided to them, perhaps a ratio of 
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and determine if the same conjecture holds true for triangles with sides of different lengths. For example, if they create a triangle with side lengths of 3 inches, 4 inches, and 5 inches, a triangle with sides of 2.25 inches, 3 inches, and 3.75 inches would meet the requirement. Once they have constructed the triangle, the students should set up a proportion to verify proportionality. Be sure to look for and clear up any misconceptions about using the correct angles when the figures are not oriented the same way. (See Teacher-Made Supplemental Resources)
Have students record in their math learning log (view literacy strategy descriptions) what they know about similar triangles.   
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Activity 12: Proportional Reasoning (LCC Unit 2 Activity 9)

(GLEs: 7, 29)

Materials List: Proportional Reasoning BLM, meter sticks, objects to measure outside, pencils, paper, calculator
This activity allows students to apply the concept of similar triangles. Distribute the Proportional Reasoning BLM. Students will calculate the height of various objects by measuring the object’s shadow and the shadow of a meter stick placed vertically on the ground. Have students use proportions to solve for the unknown heights.  Following the directions on the BLM, lead students to understand that they can solve the problems by creating a proportion between the corresponding parts of the right triangle formed by the object and its shadow with the right triangle formed by the meter stick and its shadow. Have students sketch and label dimensions of the corresponding parts of the similar triangles formed with these objects. (See Teacher-Made Supplemental Resources)
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Once the students have returned to the classroom, have different groups put their proportions on the board and make observations. Students should be able to see that the ratios found by the groups should be close to the same.

*Activity 13: Scaling the Trail! (LCC Unit 2 Activity 10)

(GLE: 7)

Materials List: Scaling the Trail BLM, pencils, paper, ruler 
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Provide students with a Scaling the Trail BLM. Have the students find the length of the trail using the information given on the BLM. Discuss segment notation (
[image: image13.wmf]AB

) so that students record information accurately. Challenge the students to add another 
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 miles to the trail by extending the trail in any direction from point A so that the trail leads closest to point C. This will require students to determine the length of the segment that needs to be added to the diagram in inches. (See the Teacher-Made Supplemental Resources Leap Connections)

	Assessment 
The student will make a sketch of a hiking trail that has five straight segments with endpoints named A (beginning) through E (ending). The student will state a scale to use which is different than the scale used in the activity. The teacher will give the student specifications for the trail such as:  segment AB measures 
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miles; segment BC measures 3 miles; etc. The student will prove that the proportions used to determine length of the segments in the sketch match the scale chosen.


Unit 1 Concept 4: Combinations and Permutations

GLEs

*Bolded GLEs are assessed in this unit. 

	42
	Use lists, tree diagrams, and tables to apply the concept of permutations to represent an ordering with and without replacement (D-4-M) (Synthesis)

	43
	Use lists and tables to apply the concept of combinations to represent the number of possible ways a set of objects can be selected from a group (D-4-M) (Analysis)

	41
	Select random samples that are representative of population, including sampling with and without replacement, and explain the effect of sampling on bias. 


	Guiding Questions:

4. Can students apply concepts of combinations and permutations and identify when order is important?

Key Concept:
· Find the total number of possible outcomes or possible choices in a given situation.
· Use basic counting principles, informal and formal combination and permutation procedures, and other counting procedures/applications in a real-life context.

	Vocabulary:

· Combinations

· Factorial

· Fundamental Counting Principal / Basic Counting Principle

· Outcomes

· Permutations

· Tree Diagrams



	Assessment Ideas:

· See end of Unit 1
Activity-Specific Assessments:

· Activity 16
	Resources:

· Page of Clothing Sales Brochure

· Slip of Paper or Index Card

· How Many Outfits on Sale Handout

· Tour Cost Permutations Handout

· Teacher-Made Supplemental Resources


Reading Strategies

Anno's Mysterious Multiplying Jar, by Mitsumasa Anno
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 14:  How Many Outfits are on Sale? (LCC Unit 2 Activity 11) 

(GLEs: 41, 43)

Materials List:  How many Outfits are on Sale? BLM, paper, pencil

Provide groups of four students with a copy of the How Many Outfits are on Sale? BLM, a one page clothing sales brochure, which depicts pants, shoes and shirts. Have the students sketch a diagram to illustrate the different outfits that could be made from the items on the brochure. The outfits should include pants, shirt, and shoes. Ask students to determine which of these outfits would cost the least. Have students write a summary showing all of their mathematical thinking and give the total number of possible combinations that could be made from the items listed.  In the summary include inferences made and justify the mathematical thinking. (See Teacher-Made Supplemental Resources)

Have groups prepare a presentation to use professor know-it all (view literacy strategy descriptions) to justify their thinking about the possible combinations and which of the combinations could be purchased for the least amount of money.   

*Activity 15:  Tour Cost Permutations (LCC Unit 2 Activity 13)

(GLEs: 7, 42)

Materials List: Tour Cost! BLM for each group of four students, paper, pencil

Distribute Tour Cost! BLM and have students work with a partner to answer the questions. The students should use a tree diagram graphic organizer (view literacy strategy descriptions) to determine the possible routes that could be selected for the tour. 

Have students prepare a presentation indicating which three-city tour would be most cost-efficient for travel expenses. 

Set up the following scenario for groups of four students to solve:  

The choir has just won a superior rating and has been asked to perform in San Diego, CA; New Orleans, LA; Atlanta, GA; and New York City, NY. The company that is going to fund the trip has asked that the choir visit just three of the cities. The choir must decide the order of the cities that they will visit. The director told the group that they must allow for the 300 miles to get to New Orleans. Determine the different tour possibilities and the total cost of each tour if the funding company plans to spend about $8.90/mile. 

This problem involves only travel expenses. The distances between the cities compare as follows:  New Orleans to Atlanta is about 500 miles; New Orleans to New York is about 1250 miles; New Orleans to San Diego is about 1750 miles; New York to Atlanta is about 900 miles; New York to San Diego is about 3000 miles; San Diego to Atlanta is about 2250 miles. The funding company needs to know the order of the cities they will be touring. Draw a tree diagram to determine the different routes. Remember that the group must start and end in New Orleans. Explain how you determined your answer. Research costs of plane fare, bus fare and train fare. Determine which of the methods of transportation will be acceptable to the sponsors. 

Before completing the activity predict the outcome of which three city tour would be the most cost efficient.  Have students prepare a presentation indicating which three-city tour would be most cost-efficient for travel expenses. (See Teacher-Made Supplemental Resources)

Solution:  There are only 6 different routes if the group must start in New Orleans.
As an extension, have students research costs of plane fare, bus fare and train fare. Determine which of the methods of transportation will be acceptable to the sponsors.
Activity 16:  Combination or Permutation? (LCC Unit 2 Activity 12)

(GLEs: 7, 42, 43)

Materials List:  index cards or slips of paper (one per student), paper, pencil

Have student groups of six write their names on a slip of paper or an index card. Have students determine the total number of combinations of 3 students by making a list or diagram. If students need help, let them use letters of their first names (if all are different) or use A, B, C, D, E, and F to represent the six students. Make sure the students understand that combinations involve an arrangement or listing where order is not important (i.e., ABC is the same as BCA as these would be the same group of people even though the order in which they are listed is different). 

Show them how to make an organized list by modeling a tree diagram graphic organizer (view literacy strategy descriptions).  The student will make an organized list with a tree diagram and, when complete, the last row will give the student the arrangements that will lead to the answer. After giving students ample time to make the list of combinations, lead a class discussion in which the class agrees on the list of combinations that can be made. Then, have each student determine the ratio of the number of times his/her name appears in a combination compared to the total number of combinations. How would this number change if 4 of the 6 students were selected? Have students discuss the change and any conjectures that can be made at this time. 

Next, tell students that these same six names are now in a race, which changes the problem to a permutation because in this case, order is important (i.e., ABC means A came in first, but BCA, means B came in first, etc.). Ask, “How many combinations are there for 1st, 2nd, or 3rd place?” Ask students to determine whether the number (120) is the same as it was in the previous problem (60) and to explain why or why not? Ask students to determine the number of permutations if 4 people were to be recognized for finishing 1st, 2nd, 3rd or 4th.

Have students formulate a theory of the difference in the two concepts and discuss when order is important. Have students determine the ratio and the percent of times they would be in first place, second place, and third place out of the total number of possible outcomes and write the solution in their math learning log (view literacy strategy descriptions). 
	Assessment
The student will explain the similarities and differences between permutations and combinations and how order affects the solution as an entry in a math journal. 


Unit 1 Assessment Options

General Assessment Guidelines

· The teacher will provide groups of four students with different real-life situations involving percents and unit rates. The students will prepare a presentation to explain their method of solution to the class. The teacher will evaluate the work of the group based on the use of a cooperative group rubric similar to the one found at http://www.phschool.com/professional_development/assessment/rub_coop_process.html. Some possible real-life situations might be:  

· George bought six identical pairs of jeans for a total of $240 not including 8.75% tax. How much would four pair of jeans cost? How much would 20 pair cost? What would the tax be on the six pairs? What would be the cost of one pair of jeans plus tax? 

· At the end of 21 days, a company has received 270 complaints. How many complaints can they expect during the next week? The next eight weeks? In one day? The company must show a 10% decrease in the number of complaints during the next 21 days; if they are to be successful, how many complaints will be acceptable? 
· Sam worked one week to save a total of $156. If Sam worked a total of 24 hours during the week, how many hours would he have to work to make a total of $1500? If the minimum wage is $6.65/hour, was Sam’s pay minimum wage? What percent of increase or decrease would Sam need to be paid exactly $6.65/hour?

· The teacher will provide the student with the following facts about water usage. The student will make a booklet of word problems involving the facts about water usage. The students will use the information to write six word problems using percentages, ratios and rates and solve them stating a justification for the answers given.

Americans use a great deal of water. Below are some interesting facts about water usage:  a) Each person, on average, uses a 168 gallons/day. b) It takes two gallons to brush your teeth with the water running. c) It takes twenty gallons to wash dishes by hand. d) It takes ten gallons to wash dishes in the dishwasher. e) It takes thirty gallons to take a 10 minute shower. f) Each household uses about 107,000 gallons per year. 

· The student will research the cost of materials needed to remodel a bedroom. The student will be given the dimensions of a fictitious bedroom and an amount that can be spent on the remodeling. The student will prepare a paper for his/her parents, showing the remodeling desired and the prices of the different materials. The student will determine the approximate amounts of the different materials to be used and give the unit costs. The student will factor in the cost of the tax for the renovations to the bedroom and not go over their budgeted amount. 

· The student will determine the height of a known landmark (e.g., water tower) using similar triangles and proportional reasoning.

· The teacher will provide the student with his/her actual grades for two tests and the student will calculate the percent of increase/decrease from the first test to the second test.

· The teacher will provide the student with a list of products and the student will determine the best buy based on unit cost.

· The student will determine the scale ratio when given two similar triangles.

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

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

Activity-Specific Assessments

· Concept 1 Activity 6
· Concept 2 Activity 8, 9, 10
· Concept 3 Activity 13
· Concept 4 Activity 16
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*
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* 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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