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	Program Information
	[Lesson Title]
Operational Accuracy

	TEACHER NAME

Janet Graber
	PROGRAM NAME

Massillon City Schools

	
	[Unit Title]
Consumer Economics

	NRS EFL 
2 – 3 
	TIME FRAME
Three, 60-minute classes


	Instruction 
	ABE/ASE Standards – Mathematics
       

	
	Numbers (N)
	Algebra (A)
	Geometry (G)
	Data (D)

	
	Numbers and Operation
	N.3.2, N.3.13
N.3.21, N.3.22

	Operations and Algebraic Thinking
	A.2.10
A.3.3
	Geometric Shapes and Figures
	
	Measurement and Data
	

	
	The Number System
	
	Expressions and Equations
	
	Congruence
	
	Statistics and Probability
	

	
	Ratios and Proportional Relationships
	
	Functions
	
	Similarity, Right Triangles. And Trigonometry
	
	Benchmarks identified in RED are priority benchmarks. To view a complete list of priority benchmarks and related Ohio Aspire lesson plans, please see the Curriculum Alignments located on the Teacher Resource Center.

	
	Number and Quantity
	
	
	Geometric Measurement and Dimensions
	
	

	
	
	
	Modeling with Geometry


	
	

	
	Mathematical Practices (MP)

	
	(
	Make sense of problems and persevere in solving them. (MP.1)
	(
	Use appropriate tools strategically. (MP.5)

	
	(
	Reason abstractly and quantitatively. (MP.2)
	(
	Attend to precision. (MP.6)

	
	(
	Construct viable arguments and critique the reasoning of others. (MP.3)
	(
	Look for and make use of structure. (MP.7)

	
	(
	Model with mathematics. (MP.4)
	(
	Look for and express regularity in repeated reasoning. (MP.8)


	
	LEARNER OUTCOME(S)

· Students will improve accuracy in all four mathematical operations with an 85% or better.
	ASSESSMENT TOOLS/METHODS

· Teacher observation of students as they work in pairs and small groups, noting accuracy levels of each.
· Students will complete a test and will score an 85% or better.

	
	LEARNER PRIOR KNOWLEDGE

· Students should already be familiar with rules for calculating whole numbers, fractions, and decimals in four operations.
· Students need to know how to convert percents to decimals.


	
	INSTRUCTIONAL ACTIVITIES 

1. Place the following problems on the board or overhead and ask for answers from group.

a. 3 x 2 =

b. 3 x 1 = 

c. 3 x 0 =

a. 
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             b. 
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c. 
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Teacher will review multiplication and division problems involving one and zero, establishing that division by zero as undefined.  Dividing something into two parts means separating a quantity into two groups. Dividing something into zero parts doesn’t make sense, and mathematicians describe division by zero as undefined. Therefore, we would not write a problem like this  
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2. Students will write two problems where answer will be zero and two where the answer will be one; exchange papers and have students check one another’s work.  

3. Review rules for operations.  Give students cancellation problem to complete; check for accurate answers; give students 3 mental math problems; check for accuracy of answers.  Students can complete Operational Accuracy Worksheet either individually or in pairs.

4. How accurate were you with the answers you just found? What is accuracy and when might it be important?  Accuracy comes from the Latin infinitive accurare which means to do with care.  Accuracy would probably be important with your pay check, the bills, prescription drugs, and construction projects.   Teacher and students will analyze and discuss fraction problem, then work through problems on the When is Accuracy Important? Worksheet.  

Provide homework as needed.  These exercises are to be completed and checked for accuracy and understanding at the beginning of the next meeting of the class.

5. Give students Introductory Decimal Accuracy Worksheet; discuss answers when complete.  Work any incorrect problems on the board together, flushing out misunderstandings and correct learning.

6. Create situational cards before class using the Accuracy in a Construction Situation and Accuracy in a Financial Situation handout.  Pass out cards to students.  Students will work independently on the first problem and then get in small groups to talk through the steps they took and the answer they arrived at. 

For the construction situation, here are the steps:

a. ______________ the number of square feet by $15

b. Determine how many square feet are in a square yard. Find another corner of your graph paper and mark a 3x3 square. Each square represents a square foot.

c. Divide $63 by _______ to determine the price of the carpet per square foot.

d. Multiply the area of the new room by _________________

e. Find the _________________ between the two costs

For the financial situation, here are the steps:

a. Review the rules for adding and dividing with decimals.

b. _____________ all of the expenses together

c. _____________ amount by the number of people who have agreed to pay

In their small groups, students can develop their own real-life situation, make a card and other groups can complete the work.

7. Give Operational Accuracy Test on keeping a running checkbook balance.  Students who score below 85% must work together to correct their work; then retest with alternative test. 


	RESOURCES

Chalk/white board

Pencils and paper for student use

Student copies of Operational Accuracy Worksheet (attached)

Student copies of When is Accuracy Important? Worksheet (attached)

Student copies of Introductory Decimal Accuracy Worksheet (attached)

Situational cards made from Accuracy in a Construction Situation and Accuracy in a Financial Situation (attached)

Student copies of Operational Accuracy Test (attached)



	
	DIFFERENTIATION

· Allow students to use calculators on the word problems. 


	Reflection
	TEACHER REFLECTION/LESSON EVALUATION
.


	
	ADDITIONAL INFORMATION
· Teacher will continue finding opportunities to remind students of importance of calculation accuracy with more discussion of tolerances in industry and measurements.


Operational Accuracy Worksheet
1.) 203 + 120

2.) 203 – 120

3.) 203 x 120

4.) 203 
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5.) 
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6.) 
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7.) 
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8.) 
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9.) 2.107  + 0.54

10.) 2.107 -  0.54
11.) 2.107 x 0.54
12.) 2.107 
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 0.54

Complete by yourself or with a friend.                      [image: image15.wmf]
When is Accuracy Important?

What is accuracy and when might it be important? Accuracy comes from the Latin infinitive accurare which means to do with care. Accuracy would probably be important with your pay check, the bills, prescriptions, and construction projects.

Suppose you are calculating your income tax obligation. You earned $37,250. The tax rate is $200 plus 
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% of all money over $20,000 but under $40,000. What do you owe?

What are the steps required to solve this problem?

a. Subtract ______________________________________

b. Rewrite the percent as a __________________________

c. Multiply the difference in step a by __________________

d. Add _____________ to the answer to step c

  
Work the problem on your own. Do we all agree?
Suppose your daughter is sick, and after an office visit, the doctor prescribed a 342 mg tablet and  0.75 ml  of a liquid medication. Because she is sleeping too much, the doctor increases the liquid dose by 
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 and reduces the tablet by 
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. What will the new dosages measure?

What are the steps required to solve this problem? What do increase and decrease mean? 
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a. Find 
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 of 0.75 and add to _________________

b. Find 
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 of 342 mg and __________________

 
Work the problem on your own. Let’s check the work.

Introductory Decimal Accuracy Worksheet
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1. To the nearest hundredth of a mile, the diameter of the earth is expressed as 7918.57 miles. Round this number to the following specifications:

a. the nearest whole mile


b. the nearest hundred miles

c. the nearest thousand miles

2. The speed of light is given as 186,284 miles per second. That measurement is given to the nearest___________. To the nearest thousand, the speed of light is ________ miles per second.

3. In a machine shop, a piece of metal is cut with a length of 3.275 inches and a width of 0.750 inches. If the tolerance or deviance from that exact measure is 0.002 inches, what are the upper and lower limits on the machined piece?

4. The tolerance for the diameter of a metal rod is 
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What are the upper and lower limits if the basic dimension is 3.25 inches?

5. Deb’s mom paid $36.90 for medicine that she must take three times a day. If there are 90 tablets in the bottle, what is the daily cost for the medication?

6. A shop manager needed 0.21 ounce of platinum for electrical parts he was making. The platinum sells for $1235.63 an ounce. What is his cost for the platinum?

7. Simplify: a.)   2( 6 + 8) – 14 
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b.) 
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Accuracy in a Construction Situation
Suppose you’ve hired a contractor to add a family room onto the back of your house behind the kitchen. The kitchen is 12 feet long and that wall will be shared with the new family room. The new room will also be 
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 feet wide. What would be the perimeter of the new foundation assuming the foundation under the common wall would not be duplicated? 

Using graph paper, draw a diagram of the new family room.

Which estimate of the area of the floor space would be large enough to cover the entire floor?


a.) 25 sq ft

b.) 169 sq ft

c.) 144sq ft

Find the actual number of square feet of area in the new room. What kind of geometric figure is the family room?  What formula allows us to find the area of a rectangle?

If carpeting is $63 per square yard and laminated flooring is $15 per square foot, what is the difference in the total price of flooring materials to cover the floor?

Accuracy in a Financial Situation

Suppose you, your brother and four cousins agree to split the expenses for a family reunion. Determine the amount each of you will owe when the expenses are as follows:  $175 to rent the facility, $25.85 for drinks, $50.61 for meat, buns, and condiments, and $25.98 for prizes.

Operational Accuracy Test
Your checkbook has a beginning balance of $575.65. Please find the new balance after completing the following:
1. Write a check for $95.50 for the electric bill.
2. Deposit your paycheck of $643.24.

3. Write a check for $625 to pay the rent.
4. Because your electric bill was late you must send a late fee of 1.25% of the last bill.

Deduct the penalty from checkbook.

5. You won a bet with your dad, and he gives you one-fourth of the current balance in your checkbook. Add that.
6. You allot one-third of your paycheck for groceries. Subtract that amount. 
7. What is the balance in your checkbook now?

[image: image26.emf]Date Transaction Balance

9/23/2010 $575.65

9/30/2010

10/2/2010

10/2/2010

10/5/2010

10/10/2010

10/15/2010


Name ________________________________________ Date _______________________
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