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Lesson Name: Percent Applications
Estimated timeframe: 50 minutes
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Lesson Components
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Lesson Objectives: Students will estimate and find solutions to real-world problems involving percents with models.

Language Objectives: Students will explain how find solutions to application problems involving percent using the academic vocabulary, such as, percent, percent bar, ratio table, proportion, whole, part, discount, tax, tip.

· I need _____ and _____ to set up my percent bar.
· I can use my ___________ to set up a ________ to solve the problem.
· Helpful benchmark percents are _______.
· To get 10%, I ____________.
Prior Learning: Students have learned to convert decimals, percents, and fractions in CRM 2

Standards(Texas Essential Knowledge and Skills):

6.5B Solve real-world problems to find the whole given a part and the percent, to find the part given the whole and the percent, and to find the percent given the part and the whole, including the use of concrete and pictorial models.

College and Career Readiness:

Math Standards

· Numeric Reasoning
o Number representation – compare real numbers
o Number operations – perform computations with real and complex numbers.
· Problem Solving and Reasoning
o Mathematical problem solving – justify the solution
o Logical reasoning – use various types of reasoning
· Communication and Representation
o Language, terms, and symbols of mathematics – use mathematical language to represent and communicate the mathematical concepts in a problem, use mathematics as a
language for reasoning, problem solving, making connections and generalizing.

o Interpretation of mathematical work – model and interpret mathematical ideas and concepts using multiple representations
Cross-Disciplinary Standards

· Key Cognitive Skills
o Reasoning – Construct well-reasoned arguments to explain phenomena, validate
conjectures, or support positions

o Problem Solving – develop and apply multiple strategies to solve a problem
o Work habits – work independently and collaboratively
Essential Questions:

· When reading a percent problem how you determine the whole, part, and percent?
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· What is the meaning of percent?
· How are percents used in real-life situations?
Vocabulary
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percent, percent bar, whole, part, discount

Lesson Preparation
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Handouts:

· What Do These Percents Mean? –one copy for teacher
· Percent Match Cards—copy on cardstock and cut up and place in a ziploc bag (15 sets)
· Percent Match Cards Recording Sheet – one copy per student
· Exit Ticket - one copy per student
Anchors of Support

Vocabulary Card—Percent

Percent Bars

Anchor Chart

Differentiation strategies
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Differentiation:

· Partner Work (Shoulder partners, face partners, think-pair-share)
· Ticket out the Door – open questions (open questions allow students to demonstrate the material at their level of understanding. This allows the teacher to quickly see where the students are at in the understanding and who may need interventions.
· Visual Aides (Fraction Bars)
Extension for Learning:

Provide students with the following problem:

Draw a fraction bar to represent this problem and solve.

A bicycle is on sale for 33 31 % off the original price. If the sale price is $90, what was the original price?
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21st Century Skills
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LEARNING AND INNOVATION SKILLS

· Interact Effectively with Others
· Communicate Clearly
· Critical Thinking and Problem Solving
· Creativity and Innovation
· Adapt to Change
· Be Flexible
· Manage Goals and Time
· Work Independently
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Example: What is 10% of 5002

Step 1: Draw arectangle.

Step 2: Mark 0% and 100% on the top and put the total and O on the bottom.

0% 100%

0 5500

Step 3: Divide the percent bar into ten equal parts and Label the dollar value
for all the percentages.

0% 10%  20%  30% 40% 50w % o0%  100%

o (550) 5100 $150 5200 250 300 S350 $400 $450 $500
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English Language Proficiency Standards

2(C): Learn language heard in interaction and instruction.

3(D) The student will speak using grade level vocabulary during the lesson.

Lesson Cycle


Engage


· Place the What Do Percents Mean sheet under the document camera.

· Have a student read one and then give the students a few seconds to think or write down their thoughts.
· Have the students discuss with their shoulder partner
· Continue with this process until you have gone through all the scenarios.
· Also, this would be a good time to review the word discount. This term is used in percent application problems.
Exploration


· Pass out Percent Bar handout
· Guide students through the first percent bar problem, modeling how to use the percent bar. You may also want to show them how to draw the percent bar can be drawn vertically as some students understand the percent bars better vertically.
· Prompt students to work through the activity asking facilitation questions as needed. For example, “what could you divide by to find out how much ten percent would be?”,“ If you know 30% and 40% how could you calculate 35%?”,“What fraction is equal to 50%?” How could you use the fraction to determine the value?”
· Pass out percent match cards
· Distribute Percent Match Cards to each pair of students. Say to students:
· “You will need to match each problem situation with the correct answer, and then fill out the recording sheet. Use the percent bars on the recording sheet to show your work.”
· Students should each have their own recording sheet and both record the correct answers on their sheets. Both students should be using their percent bars to solve the problems.
· The teacher should be actively monitoring the room while students are working to check for understanding and any misconceptions.
· Some facilitation questions you might ask, “Is the question asking for the final price or the amount of the discount?”, “How many parts could you divide your percent bar into to solve this problem?”, How can you determine how much each section of your percent bar equals?”
· Prompt each pair to raise their hand once they are finished to have their recording sheet checked.
· After pairs have finished ask them, “Did you both participate equally?”, “How could you work better together next time?”


Explanation


· Have the students write down percent in their vocabulary journal or have them complete the frayer model.

Frayer Model for Percent

Elaboration


· Have the students answer the questions, “how do you think you could solve a percent application problem without the fraction bar.”
· Have students discuss their answers with their shoulder partners
· Have a class discussion collecting a few answers from various groups. Ask facilitation questions as needed such as, “Do you notice anything about what 10% equals for each of the problems you solved?”, “Is there a quick way to find 10% of a number?”, “What are you doing mathematically when you move the decimal place to find 10%?”, “Would that also work for the other percentages?”, “How could we determine if it would work?”
· Let the students know that you will be exploring this further in the upcoming classes.
Evaluation (check for understanding)


Ticket out the door – Students will complete these open questions to demonstrate their understanding of the material covered in the lesson.


What do these Percents Mean?

What do these statements mean to you?

· There is an 80 percent chance of rain tomorrow
· You earn 90 percent on a science test.
· Big Sale! 25 percent discount on all regular-priced items.
· Your bill at the Eat and Talk Restaurant is $40. Below the total, the restaurant adds a 20 percent tip.
· The star of the high school basketball team makes 80 percent of his free throws.
· Sales tax is 7 percent in Richmond County.
· Yuma, Arizona, has sunny days 90 percent of the time.

PERCENT BARS

You are going to use your understanding of fractions and decimals to help you with these problems.

Guided Practice - Fraction Bars become Percent Bars


If the bar below represents 1, then what percent would it equal? ______________


Now let’s give the bar a value. The bar now represents $400 which is 100%.


	How many pieces would you divide the bar into to find 10% of $400?
	
	

	0%
	100%

	
	
	
	

	
	
	
	

	$0
	$400


Each part has to equal the same amount of money, so what would you do to find the value of one of the parts?

	Label the dollar value for all the percentages.
	
	
	
	
	
	
	
	
	
	
	
	

	0%
	10%
	20%
	30%
	40%
	50%
	60%
	70%
	80%
	90%
	100%

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	$0
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	$400


What is 10% of 400?

TRY IT

For problems 1 – 5, label the percent bar with its appropriate dollar value. Divide the bar into ten equal parts. Then label all the percentages and answer the question.

1 The total amount is $200. What is 40% of $200?


· The total amount is $800. What is 70% of $800?


3 The total amount is $480. What is 30% of $480?

4    The total amount is $48. What is 50% of $48?


5 The total amount is $40. What is 35% of $40?


6. You are going to buy a new smart phone. When you get to the store, they are having a sale with a scratch off a card to determine your discount rate. Determine the discount and sale price for each discount rate if the original price was $240. Use the percent bars to find the discount and sale price and fill in the table.

	
	
	
	
	Model
	Discount
	Sale Price
	Amount of
	

	
	
	
	
	
	
	
	
	
	
	
	Discount
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	



Percent Match Cards

	
	Question
	
	
	Answer
	

	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	1
	
	
	
	
	$15
	

	
	Jennifer found a pair of boots
	
	

	
	on sale for 25% off of the
	
	
	
	

	
	original price of $60. How
	
	
	
	

	
	much money did she save?
	
	
	
	

	
	
	
	
	
	
	
	

	
	2
	
	
	
	
	$90
	

	
	Mario bought a new
	
	
	
	

	
	skateboard on sale for
	1
	off at
	
	

	
	
	
	
	
	

	
	2
	
	
	
	
	

	
	Wheels and Deals. If the
	
	
	
	

	
	original price was $180, how
	
	

	
	much did Mario pay for his
	
	
	
	

	
	skateboard?
	
	
	
	

	
	
	
	
	
	
	
	

	
	3
	
	
	
	
	$60
	

	
	Keeley wanted to buy a new shirt at
	
	

	
	the mall for $90. It was on sale for
	1
	
	

	
	
	3
	
	
	

	
	off.  What was the sale price?
	
	
	
	

	
	
	
	
	
	
	
	

	
	4
	
	
	
	
	$18
	

	
	Jason gets paid $24 a month
	
	

	
	for his allowance. He spends
	
	

	
	75% of his allowance on
	
	
	
	

	
	entertainment. How much
	
	
	
	

	
	money does he spend on
	
	
	
	

	
	entertainment?
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


	
	5
	$56
	

	
	Todd is to receive a 20%
	
	

	
	discount on a $70 graphing
	
	

	
	calculator. What is the sale
	
	

	
	price of the graphing
	
	

	
	calculator?
	
	

	
	
	
	

	
	6
	
	

	
	Oshman’s is having a sale on
	$105
	

	
	camping equipment. The
	
	

	
	Juarez family bought a tent for
	
	

	
	25% off the original price. If
	
	

	
	the tent originally cost $140,
	
	

	
	how much did the Juarez’s pay
	
	

	
	for the tent?
	
	

	
	
	
	

	
	7
	$12
	

	
	Foley’s is having a Red Apple
	
	

	
	Sale. All women’s sportswear
	
	

	
	receives 15% off at the cash
	
	

	
	register. Dana bought two
	
	

	
	shorts for $25 each and 1 shirt
	
	

	
	for $30. How much will Dana
	
	

	
	pay for her clothes?
	
	

	
	
	
	

	
	8
	$510
	

	
	Furniture Mart is going out of
	
	

	
	business. All items are being
	
	

	
	advertised for 60% off the
	
	

	
	original price. If you buy a
	
	

	
	chair originally priced at $850,
	
	

	
	how much is the discount?
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Percent Matching Cards Recording Sheet

	
	
	Name:________________________________________________
	Period:________

	
	
	
	
	

	
	Question
	Fraction Bar or Ratio Table
	
	Answer

	
	
	
	
	

	
	
	
	
	



1

2

3


	
	
	
	
	Answer

	Question
	
	Fraction Bar or Ratio Table
	
	

	
	
	
	
	

	
	
	
	
	


4

5

6


	
	
	
	
	Answer

	Question
	
	Fraction Bar or Ratio Table
	
	

	
	
	
	
	

	
	
	
	
	


7

8


Turn Page Over


Now try this!

Kala and Keisha are shopping for new basketball shoes. They notice a flyer that reads:


Kala finds a pair of shoes she likes and in her size, but the additional sale price tag has been removed. The original price is $120, and the sale price is 25% off. Kala says, “I think I can determine the final cost of the shoes. Since, the shoes were already reduced 25% and are being reduced again by 40%, then the shoes must be 65% off!”

Keisha disagrees with Kala’s statement. She says, “You cannot just add the discounts together.” Do you think Kala is correct or Keisha is correct? Justify your answer mathematically.
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Frayer Model


Student Definition


Percent means parts per 100


Percent


75 is 50% of 150

	0%
	50%
	100%

	
	
	
	
	

	
	
	
	
	

	0
	75
	150




Picture


25%


Fractions

Decimals

	
	Examples
	
	Non_Examples
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



You have two coupons for Bed, Bath and Beyond. One coupon is for 20% off any item. The other coupon is for $5 off any item of $15 or more. If you spent $20, which coupon should you use and why?


Create a word problem that matches the percent bar below.

	0%
	
	
	
	
	100%

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


	0
	250

	
	



Anchors of Support


Vocabulary Cards


Percent Bars


Anchor Chart

Ratio Table


Percent Bars

Example: What is 10% of 500?

Step 1: Draw a rectangle.


Step 2: Mark 0% and 100% on the top and put the total and 0 on the bottom.

0%
100%


0
$500

Step 3: Divide the percent bar into ten equal parts and Label the dollar value for all the percentages.

0%
10%
20%
30%
40%
50%
60%
70%
80%
90%
100%


0
$50
$100
$150
$200
$250
$300
$350
$400
$450
$500

10% of $500 is $50!

