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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 an overhead transparency of the Whole Numbers Operation.  Say, “Let’s pretend you are an experienced worker with a local company and you have been asked to help a new worker to calculate figures on an invoice. What are the thinking steps that you would want the new worker to use as she starts to work? What is the first thing that should be done? The second, and so on?”

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 the Whole Numbers Operation transparency and Performing Whole Number Operations.

Thinking Steps for Competency M2:  


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









1. Be familiar with the four processes used in adding, subtracting, multiplying and dividing.

2. Be familiar with the words and symbols associated with each process.

3. Study the problem and determine which process(es) is to be used.

4. Calculate the problem.

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: Create a workplace scenario in which the learner can visualize the situation and the need to learn this skill.

Say, “Now I am going to model for you the use of the thinking steps we learned as I follow the direction to complete this task. 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.

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 a new worker would 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 Working the Problems that you have chosen for this exercise to each student.

Say, “Here is another assignment that is similar to the one I just used as a model. In this exercise, I want you to work alone and use the thinking steps you learned as you calculate the problems. 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 work whole number problems. 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 assignment, Group Work for Competency M2, 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 M2:

85% on all worksheets

95% on Assessment for Competency M2

Resource Listing for M2:

Herman, Stephen L. and Crawford G. Garrard. Practical Problems in Mathematics for Electricians, Fifth Edition.  New York: Delmar Publishers Inc. 1987.

Pre-GED Mathematics. Chicago: Contemporary Books. 1995.
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Performing Whole Number Operations

Whole numbers are numerical units with no fractional parts. There are four processes that can be done with whole numbers – addition, subtraction, multiplication, division. We use these processes everyday in work and at home. Let’s take a look at each process to see how it works.

Addition

Addition is the process of finding the sum of two or more numbers. Whole numbers are added by placing them in a column with the numbers aligned on the right side of the column. Place value is important here. The ones line up under the ones, the tens line up under the tens, the hundreds line up under the hundreds, and so on. The right column is added first. If the answer is two digits, write the ones digit in the column and carry the tens digit to the next column and add to that amount. This procedure is continued until all columns have been added.

Example: 
Find this sum. 25 + 7 + 126 + 54 + 367



2


12


12



25


  25


  25



  7


    7


    7


          126


126


126



 54


  54


  54


       + 367

         + 367

         + 367




  9


  79 


579


Subtraction


Subtraction is the process of finding the difference between two numbers. The smaller of the two numbers is usually placed below the larger, again keeping the right column of numbers aligned and careful of place value. 

Example:
Subtract 432 from 768.


768

        -  432 


336
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Sometimes it is necessary to borrow from the number in the adjacent column. When you do this, the amount borrowed must be in increments of value of the column borrowed from. That is, if you borrow from the tens column then you have borrowed ten units. If you borrow from the hundreds column then you have borrowed that many hundreds. To illustrate subtract 25 from 42.
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2. What was your first thought when you read question 1>

3. List the thinking steps for performing whale number operations.
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Multiplication


Multiplication is actually a shortcut for when you are adding like numbers. For example, let’s add four 5s.



5 + 5 + 5 + 5 = 20

Or you can multiply the number you are adding by how many times you are adding it. In this case you can multiply 5 times 4 to get the answer or product.



5 x 4 = 20

To multiply larger numbers, line the numbers up in columns, starting from the right and getting the place value lined up correctly. 

Example:
125 X 12

Look at the example, from left to right. Multiply the right column first, carry the tens digit to the next column putting the 4 in the ones column and carrying the 1 as shown. (2 x 7 = 14) Multiply the ones digit of the bottom number times the tens digit of the top number putting the answer in the tens column as shown. (2 x 4 = 8 + 1 = 9) Add the tens digit to the product. Carry if necessary. Multiply the ones digit times the hundreds digit and add any tens digit putting the answer in the hundreds column as shown. (2 x 2 = 4) Now, multiply the tens digit of the bottom number times the ones digit of the top number, carry to the tens digit of the top number if necessary. The product is put below the first product in the tens column as shown. (3 x 7 = 21) Multiply the tens digit of the bottom number times the tens digit of the top number, adding any number that you may have carried. (3 x 4 = 12 + 2 = 14) Carry to the hundreds digit of the top number if necessary. Now, multiply the tens digit of the bottom number times the hundreds digit of the top number and add any number you have carried putting it in the hundreds column. (3 x 2 = 6 + 1 = 7) The final step is to add the two sets of products together to obtain a total as shown in the final figure.

Division
Division is the inverse or opposite of multiplication. In division instead of combining you are dividing a quantity up into equal amounts. The number that is being divided up is called the dividend. The number used to indicate the number of times the dividend is to be divided is called the divisor. The answer of a division problem is called the quotient. 



Example:
Divide 728 ÷ 14.


To start put 1,140, the dividend, in the house or under the division bracket. The number 17 or divisor goes to the left of the bracket. Study the problem. First, 17 will not go into 11, therefore 17 is divided into the number 114. Find what number multiplied by 17 will come the closest to 114 without going over. Six is that number (6 x 17 = 102). Place 6 in the quotient directly over 4 in the dividend. The number 102 is placed below 114 as shown and is subtracted from it. This leaves 12. Bring down the 0 to create the number 120. Find the number what number multiplied by 17 will come closest to 120. Seven is that number (7 x 17 = 119). Place 7 directly over the 0 in the quotient., then place 119 below 120 and subtract. This leaves a remainder of 1. The answer is 67 R1.

Summing Up

Math can be frustrating for many workers. Knowing the basics of adding, subtracting, multiplying, and dividing numbers can be a great tool for the workplace. The following is a strategy for calculating numbers.

· Be familiar with the four processes used in adding, subtracting, multiplying and dividing.

· Be familiar with the words and symbols associated with each process.

· Study the problem and determine which process(es) is to be used.

· Calculate the problem.


Name _________________________________ Date ____________________

Performing Whole Number Operations

Group Names ___________________________________________________

Date _________________

Group Work for Competency M2

Name _________________________________ Date ____________________

Assessment for Competency M2

A. As whole number operations are the foundation for all math, explain how each operation is done. Provide examples of each.

Addition

__________________________________________________________________________________________________________________________________________________________________________________________________________________
Subtraction

__________________________________________________________________________________________________________________________________________________________________________________________________________________
Multiplication

__________________________________________________________________________________________________________________________________________________________________________________________________________________
Division

__________________________________________________________________________________________________________________________________________________________________________________________________________________
B. List the thinking steps you would use as you calculate.

1. ___________________________________________________________

2. ___________________________________________________________

3. ___________________________________________________________

4. ___________________________________________________________

C. Compute the following. Write answers on lines provided.
	1. ____________


	2. ____________
	3. ____________
	4. ____________

	453
           +298
	1,053
-  693
	1,562 x 85 =
	8,128 ÷ 32 =


Answer Sheet for Competency M2:

Performing Whole Number Operations

1. 58 shipped

2. What process do I need to use? Addition

3. a. Be familiar with the four processes used in adding, subtracting, multiplying and dividing.

b. Be familiar with the words and symbols associated with each process.

c. Study the problem and determine which process(es) is to be used.

d. Calculate the problem.

Group Work for Competency M2


Subtraction


45 – 39 = missing cases
13 – 12 = missing case

1. Be familiar with the four processes used in adding, subtracting, multiplying and dividing.

2. Be familiar with the words and symbols associated with each process.

3. Study the problem and determine which process(es) is to be used.

4. Calculate the problem.
Weight
Assessment for Competency M2

Addition – Answers will vary
Subtraction – Answers will vary

Multiplication – Answers will vary

Division – Answers will vary

1. Be familiar with the four processes used in adding, subtracting, multiplying and dividing.

2. Be familiar with the words and symbols associated with each process.

3. Study the problem and determine which process(es) is to be used.

4. Calculate the problem.

1. 751
2. 360

3. 132,770

4. 254

WAGE Competency M2:  Adding, subtracting, multiplying, and dividing single and multiple digit numbers.  
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You cannot subtract 5 from 2.





Borrow one ten, convert to 10 units and add to the 2 units.





3 4  12


- 2    5  





3 4  12


- 2    5  


  1    7





Now subtract the 5 from the 12 and then the 2 from the 3, 17 is the answer.





   42	   


  -25   
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