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Aunt Sally.

Use this phrase to as a reminder of the “order of
operations” rules in mathematical expressions.

Calculate in the following order:
P — Parentheses
S — Square roots
E — Exponents
M, D — Multiplication and Division

(as either operation appears left to right in the expression)

A, S — Addition and Subtraction

(as either operation appears left to right in the expression)






NOTE:  You will need to collect two additional documents that are similar in nature to the one provided in this lesson at Hook 1a. These should be collected from local employers that support your program. These two additional documents will be used in Hooks 2 and 3 and are not to be duplicates of the other two documents used in this lesson. DO NOT USE MATERIALS THAT ARE NOT RELEVANT TO THE WORKPLACE. 

Hook 1a
Project the transparency, Order of Operations. Say, “To find solutions to multi-step word problems in workplace tasks, on adult education/employment tests, and with computer programs, you must understand the correct order to calculate each operation.”

Now write the following two problems on the board:

3 x 4 +9 = _____________


9 + 4 X 3 = _____________

Say, “What do you think is the first step in solving these problems?”

Record all responses on a flip chart and save for later use.

Coach students during a brainstorming activity but do not offer suggestions.

Bridge

Acknowledge the responses offered; question students further to generate additional responses.

Ask, “Do you believe that these are the only thinking steps that should be used?” Pause. “Could there be more?”

Say, “Now we are going to go to our lessons and list the thinking steps we should know and use. When we have finished our work, we will compare your answers that I have recorded on the flip chart to the ones we have learned.
Book

Select a lesson (or lessons) from the wage curriculum Matrix or other source that best supports your needs. Spend ample time in the chosen lessons until you believe that each learner has mastered the skill.  As you move through each lesson, be sure to emphasize the thinking steps that a learner must use to correctly apply this skill. Ensure that all thinking steps are properly sequenced during the learning and that each learner has had opportunities to practice each step in the application of the skill. Write the thinking steps identified by the lesson(s) in the sequential order they are to be used; you will use these again in Hooks 1b, 2, and 3.

Use Order of Operations for this lesson.

Thinking Steps for Competency M16.  


NOTE: If your chosen lesson(s) indicates a different set of thinking than these listed here, substitute those that was presented in the lesson(s). 









1. Memorize the calculation steps for correct “order of operation”.

2. To prepare for tests, practice the following thought processes about lessons that already give you the answer but ask to choose among incorrect answers:

a. Identify the question you are being asked;

b. Identify the information given to you;

c. Identify the information you need;

d. Decide what operations you will need to use;

e. Perform operations in the correct order.

3. Understand why “order of operations” skills are important to your job and to the workplace.

4. Analyze mistakes you have made in individual exercises in order to contribute to future problem solving at work.

Hook 1b

Pass out handouts to students and prepare the sheet of paper where you recorded learner responses in Hook 1a to be posted.

Say, “We are going to evaluate your answers. You gave me the following answers.” Post the sheet with responses on the wall. “Now, let’s look at the thinking steps that the lessons recommended we use.” Compare their responses to the given recommendations.

Example: Set up a scenario in which the learner will visualize the situation and the need to learn the skill.

Say, “Now I am going to model for you the use of the thinking steps we learned as I work a problem using correct order of operation. As I say the thinking step, you help me apply the skill at each step. Do you understand what we are going to do?” Address any concerns before moving ahead.

Hand out sets of four index cards containing one number each, such as 2, 4, 6, and 8. Say, “Students, you will use the four numbers in any order, using each only once, to make an expression. The expression could contain any of the four basic operations. It does not have to include all four of the operations and an operation may be used more than once. Here’s an example using required parentheses: 

4(8-6) + 2 = 10 or 2 + 4 x (8-6)

One more example using the same four numbers in a different expression is: 

6/4 (8) –2 = 10

Separating the numbers on cards allows you to move them back and forth on your desks to create the expression. Remember…you must use all four numbers one time each. For example you would not be able to make the following expression: 

6 + 2 + 2 = 10

because the numbers 4 and 8 are not part of the equation, and the number 2 is not allowed to be used more than one time.”

Other sets of four index cards could include the following: 1, 3, 5, and 7; 1, 4, 6, and 8; 1, 4, 6, and 7, etc. Of course, the equation’s answer could be something other than 10 but must be specified. Ask the students to switch cards with other students for more practice. They should compare their expressions with others. 

Call out each thinking step and get the learners to assist you as you perform the task at each step.

Hook 2

Say, “Now that I have modeled how to use the thinking steps we learned when performing this task, are there any questions before you complete two more assignments?” Address all concerns before moving ahead. 

Hand out a copy of the document, Setup Answers, which you have chosen for this exercise to each student.

Say, “Here is another exercise involving order of operation. Often on the GED, college entrance exams, and other adult education tests, you will not have to solve a word problem – you will only have to decide the proper way to solve it. You choose the test answer by showing how to set up the problem or to write the expression for its solution. To show a multi-step setup you sometimes need to use parentheses. This type of test question can be confusing unless you have practiced similar problems. In this exercise, I will model the thinking steps we just learned to work the example problem. Then I want you to work alone and use the thinking steps you learned as you complete practice problems 1 and 2.  When you have all finished, each of you will have a chance to model for the class the thinking steps we should use as we use order of operation. I will ask you to model the steps for the class and tell us what we should do as we go through each step. Are there any questions about your task?” Address all concerns before moving ahead.

When all have finished, ask for a volunteer to model the application of thinking steps to the task. Pay attention to the proper sequence, the learner’s ability to model, and the actions that must take place at each step. Allow all who want to model the steps an opportunity to do so before moving ahead. Have the students turn in all work to you. Review the work and address any exceptions noted with the learner.


NOTE:  Mastery of this competency is determined by the students’ work on Hook 2. Review or rework is necessary when a student has not demonstrated mastery at Hook 2. Mastery is defined as the task being performed correctly with zero mistakes. A WAGE certificate should not be granted without mastery on all competencies listed in the student’s Individualized Program Plan. 






Hook 3

Compliment the class for all the good work done at Hook 2. Say, “For this last exercise, you will work in teams, like they do at the workplace.  In the workplace, workers know that people who are working together usually do the best work.  By working together, they are able to combine their skills, share in the work, and complete the job in the proper amount of time.

“Now, I want you to move into teams of at least three people and no more than five people. Your team will need a leader, so select a leader now.”  Make note of the leader in each team.  Try to see that all learners have an opportunity to serve as leader during the course of their study. 

Hand out the third document, Group Exercises/ Order of Operations that was selected for this exercise. Be sure to give only one copy to each team.  Say, “Team leaders, I want you to assign the thinking steps to each member of your team. If there are more steps than members, give each member more than one step. Try your best to make your distribution of thinking steps as fair as possible.” 

Say, “Working as a team, I want you to apply the thinking steps we learned to the task. Each of you will be doing a different step, so make sure to keep up with your work and your solutions. When all of your team members have completed their assignments, the team leader is to put all the work together into a completed task.  Team leaders, you will present your team’s model of this task to the other teams in this class. Are there any questions?” Address all concerns before moving ahead.

When all the teams are finished, call for a volunteer leader to model the application of thinking steps to this task.  Get the other teams to offer constructive criticism when appropriate. Strive to develop a level of competitiveness between teams.  This will increase the bonds between team members and make the learning more fun.  You might work up a recognition system for rewarding good work by each team.  Be careful that your students do not get in the same team with each lesson.


NOTE:  When it is impossible to use teams at Hook 3, usually due to an open-entry, open-exit class format, you will want to use peer tutors, paraprofessionals, or yourself as a supplement to the team.  When conducted correctly, the concepts of interdependence can be reinforced when there are only two people assigned to the task. 











Evaluation for M16:

80% on worksheets

80% on Order of Operations/Final Assessment
Resource Listing for M16:

Mitchell, R. Number Power Review. Contemporary Books. 2000.

GED Program: Comprehensive Book. Cambridge Adult Education. Globe Fearon, 1993.

http://mathforum.com/epigone/numeracy/3BBFAA.6A72D37C@email.unc.edu 11/6/02
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Setup Answers

EXAMPLE 1: John earns $255 per week and Lisa earns $325 per week.
Which of the following expressions shows their combined
annual income?

(1) 12(255 x 325) ) (255 + 325)

(2) 52(255 + 325) 52

3) (25514-2325) (5) (2555#)!
$tep 1. You add to find their combined weekly 255 + 325
incomes.
Step 2. To find the combined annual income, you 52(255 + 325)

multiply by 52, the number of weeks in a year.

PRACTICE PROBLEM 1:
Mr. And Mrs. Akbar took out a loan for a.new car that costs
$8600. They agreed to pay the loan by making 48 payments
of $252 for each payment. Which of the following
expressions represents how much more than the price of the
car the Akbars will pay for the loan?

(1) 48 x 252 x 8600 (4) (48 +252) - 8600
(2) 48(252) - 8600 ) (48 x 252)
8600 — (48 x 252) 8600
@ ————
12
PRACTICE PROBLEM 2:

The measure of each window in Joanne’s house is 2 yards
by 3 yards. The fabric she wants for window shades costs
$4 per square yard. Which of the following expressions
represents how much it will cost to make window shades for

12 windows?
(1) 4(2+3)x12 (3) 4(2x3)x 12
12(2 x 3) (4) 2 +3(4x12)

2 = (5) 12(4 + 6)





Order of Operations

There are two ways to calculate the answers to both of the following problems.


3 x 4 + 9 = _____________   

9 + 4 x 3 = _____________

However, based on the “order of operations” rules, only one way gives you the correct answer. If you multiply first and then add, your answer will be 21. If you add first and then multiply, an incorrect answer will be 39. The answer for both of these problems is 21. When you follow an order that is not appropriate for the problem, your answer will probably be wrong; therefore, it is important to know that there are some basic rules to follow. Here is another example to help further explain order of operations. 

9 ( 3 + (24 x 2) – 10 x 4 + 3 = ___________

Work the operation inside the parentheses first. Now, work from left to right all multiplication and division. Finally work from left to right all addition and subtraction to find the answer. Notice that each step has its own numerical expression.

9 ( 3 + 48 – 10 x 4 + 3 = _______

3 + 48 – 40 + 3 = ________

Notice that if you subtract 10 or add 7 (4 + 3) before multiplying/dividing the above expression, your answer will not be correct. 

51 – 40 + 3 = _______

11 + 3 = _____

Display the transparency, Sally, and pass out copies of it. To help memorize the order of operations, think of the phrase, “Please, Sir, Excuse My Dear Aunt Sally”: parentheses, square roots, exponents, multiplication, division, addition, subtraction. 




Order of Operations

First:

Do all operations inside parentheses.

Second:
Do all powers and square roots (if there are powers and square roots in the set-up).

Third:
Do all multiplying and dividing (from left to right). When division is shown with a fraction bar, perform the division operation after the calculations are performed within the numerator and denominator.

Fourth:
Do all adding and subtracting (from left to right).      
Transparency of Order of Operations
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1. Each day he works overtime, Daniel earns $18 more than his regular day’s
pay of $64. Last week, he worked overtime 2 out of 5 days. How much
did Daniel earn last week? (More than one answer could be correct.)

a. 3($64 x $18) + 2(364) d. $64x3+3$18x2
b. 5($64 + $18) e. 2($64 + $18) + 3($64)
c. $64x5+%18x2 f. none of these expressions is correct

2. Jamie earns $9.75 for each hour she works on the weekend. If she
worked for 8 hours on Saturday and 6 hours on Sunday, how much did
she earn over the weekend? Write two numerical expressions that will
solve the problem:

Find the value

of each expression below.
Write your answer underneath
each problem:

1. 9x8+24 2. 36B-12+2+22 3. 16-10+6

4. 12x4-16 5. 202x2-2+2 6. 9x8+24

7. 35-19 8. 1+5(15-09) 9. 12+2x3+3=3
2

10. Use all five of the following numbers one time each with any combination of

operations to make an expression that equals 20. If more than one way could be
used to calculate, you must include appropriate parentheses:

1,2,3,4,and 5
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Final Assessment — Order of Operations

1. Michael earns $145 and $85 weekly at his two part-time jobs.- Which
expression represents his annual income?

(1) 52(145 x 85) (4) 52(145 + 85)

(2) 52 x145x 85 (5) 52(145 + 85)
(145 + 85) 12

@ 52

2. Amy types 70 words per minute. She has to type a 60-page report that
contains, on the average, 275 words per page. Which is the following
expressions shows the number of minutes that this should take her?

(1) 275+ 60
70

(2) 275 x 60
70

(3) 275+ 70
60

(4) 275x70
60

(5) 60x70
275

Page I of 2
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of each expression below.
Write your answer underneath

each problem:

1. 5x2+2 2. 19-8x2 3. 5+5(12-2)

4, 20°+3X3-3 5. 5°-5x5 6. 25-10+5x2

7. 2+3(380x2):9

8. Use all four of the following numbers one time each with any combination
of operations to make an expression that equals 10. If more than one way
could be used to calculate, you must include appropriate parentheses:

2,4,6,and 8






Final Assessment page 2


WAGE Competency M16:  Solving problems by selecting and using the correct order of operations.  
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