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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 the Problem Solving Transparency.  Say, “Let’s pretend you are an experienced electrician with a local company and you have been asked to help an apprentice calculate the average wattage over 5 branch circuits. What are the thinking steps that you would want the apprentice to use as she studies the problem? 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 Problem Solving Transparency and Problem Solving with Whole Numbers.

Thinking Steps for Competency M3.  


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. Read the problem to understand the question.

2. Decide what information is needed.

3. Choose the most appropriate operation.

4. Solve the problem.

5. Check your answer.

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 scenario with the Problem Solving Transparency to illustrate workplace problem solving. 

Say, “Now I am going to model for you the use of the thinking steps we learned as I follow the directions for problem solving. 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 Solving Problems on the Job that you have chosen for this exercise to each student.

Say, “Here are several situations 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 solve these 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 use problem-solving strategies. 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 M3 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 M3:

85% on all worksheets

95% on Assessment for Competency M3

Resource Listing for M3:

Teacher-Generated Materials:
Lil Williams

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

Problem solving is an important part of the workplace and everyday life. The following five-step plan will help you solve problems of all types especially those involving whole numbers. 

· Step 1:  After reading (and rereading) the problem carefully, decide what the problem asks you to find. In other words, understand the question. If necessary, put the problem in your own words.

· Step 2:  Decide what information is needed to solve the problem. Also determine what information is irrelevant to the question.

· Step 3:  Choose the most appropriate operation or operations to solve the problem – addition, subtraction, multiplication, and division. Be familiar with the terminology used with the four operations. For example, to combine indicates addition. If you need to find the difference then you subtract. Looking for a product means multiplying. If you need to find equal portions of a quantity you divide. The list goes on. 

· Step 4:  Solve the problem. You can use various problem-solving strategies. The table below lists some common strategies.

	PROBLEM-SOLVING STRATEGIES




	1. Guess and Test
	11. Use a Variable

	2. Look for a Pattern
	12. Make a List

	3. Solve a Simpler Problem
	13. Draw a Picture

	4. Draw a Diagram
	14. Use Direct Reasoning

	5. Use Indirect Reasoning
	15. Use Properties of Numbers

	6. Solve an Equivalent Problem
	16. Work Backward

	7. Use Cases
	17. Solve an Equation

	8. Look for a Formula
	18. Do a Simulation

	9. Use a Model
	19. Use Symmetry

	10. Identify Sub goals
	20. Use Coordinates


· Step 5:  Check your answer by reading the question again to see if your answer makes sense. 



This process can be used to solve problems at work or at home. Let’s use the steps to solve a problem for Paul. He works from 4pm to 7pm Mondays through Fridays. How many hours does he work each week?

Step 1:
  Read the problem to understand the question.


  The problem asks you to find the number of hours Paul works each week.

Step 2:  Decide what information is needed.

  You know that Paul works three hours (from 4pm to 7pm) five days a week (Monday

  through Friday). You want to determine how many hours he works per week.

Step 3:
  Choose the most appropriate operation.

You want to multiply the number of hours worked each day (3 hours) by the number of days worked each week (5 days).

Step 4:  Solve the problem.


  3 hours per day x 5 days per week = 15 hours per week.

Step 5:  Check your answer.

If Paul works three hours for five days a week, he works fifteen hours each week. The answer makes sense.

Problem Solving Transparency

An electrician has a total load of 25,620 watts distributed equally over 5 branch circuits.  The diagram below shows the circuits. He needs to find the average load per circuit in watts.
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Name _________________________________ Date ____________________
Solving Problems on the Job

The following problems are ones that can be found in the workplace. Solve each one following the problem-solving plan.

1.
Your job today is to begin wiring outlets in six houses. Use the chart below to figure how many outlets you are to wire. 




___________________


       
            




2.
An inventory sheet shows 565 outlet boxes on January 1. On January 10th, 145 boxes are taken out of stock. On January 14th, 35 boxes are returned to stock. Calculate the number of outlet boxes in stock after January 14th?  


          __________________

3.
Find the total amount of power in watts for the three motors shown. (One horsepower equals 746 watts.)











4.
Box A and box B each contain type C connectors. Box A contains 200 connectors and costs $30. Find the cost of box B, which contains 250 connectors. The unit price is the same for both boxes.






         __________________


Group Names ___________________________________________________

Date _________________

Group Work for Competency M3

As a group solve the following work-related problems.

1. An electrician for (PowerPlus has taken the following amounts of cable from stock on 2/20: 

a. 500 feet, 1,200 feet, 250 feet, 90 feet of HAC15-TPB

b. 38 feet, 65 feet, 84 feet, 225 feet, and 125 feet of HAC15-TPG





Fill out the following inventory sheet for him. Fabricate any information you need.

          

	Inventory Sheet                                                           (PowerPlus

	Date
	Description
	Total

Amount
	Employee
	Job #

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


2.
The (PowerPlus electrician discovers he has 150 feet more of HAC15-TPG than he recorded. What will be his new total amount for HAC15-TPG after he replaces the overage? _________________

3.
It is found that a certain electrical circuit having a total load of 2,800 watts in lamps must be reduced. Ten 200-watt lamps are replaced with ten 150-watt lamps; eight 100-watt lamps are replaced with eight 60-watt lamps. Will these changes reduce the wattage? What is the new total load?      







          __________________

4.
An electrical contractor purchases 15 fittings of one type for $45 and 6 of another type for $36. He needs to know the following the cost per fitting for both types.


a. Find the cost per fitting for those costing $45.

      a. __________________


b. Find the cost per fitting for those costing $36.

      b. __________________

Name ___________________________________ Date __________________

Assessment for Competency M3

Solve the following work-related problems.

1. Receptacle boxes are placed 12 feet apart. Holes are drilled in the wall studs 1 foot above the boxes to permit Romex wire to be run between them. Each receptacle box is 3 inches deep, and the National Electrical Code requires that 6 inches of wire extend beyond the edge of a box. You have one box (250 ft) of Romex wire. Determine how many receptacles you can wire with that one box. 








Receptacles__________________
                





               

1 ft
   6 in



















ROMEX


2.
An electrical contractor charges $875 for a job. The materials cost $262. The cost of labor is $348, and the cost of transportation is $27. The contractor needs to find out how much profit he will make from this job.  
                                                 Profit __________________

3.
An electrical contractor employs 16 people. Five people earn $15 per hour, four people earn $17 per hour, and the remaining people earn $16 per hour. The contractor is considering a raise for each group. Fill in the chart below to give him information in order to make a decision. 

	$15
	$16
	$17

	40-hour week total

      $
	40-hour week total

      $
	30-hour week total

      $

	Total Amount paid to this group

     $ 
	Total Amount paid to this group

      $
	Total Amount paid to this group

      $


4.
A school has twelve electrical circuits with capacities of 2,569 watts, 1,260 watts, 1,639 watts, 563 watts, 790 watts, 800 watts, 1,137 watts, 250 watts, 500 watts, 750 watts, 1,830 watts, and 2,462 watts. The school principal is working with the budget and needs to know the total number of watts consumed when all these circuits are being used under their total loads. 



                     Total Number of Watts __________________

Answer Sheet for Competency M3:

Solving Problems on the Job

1. 260

2. 455

3. 5HP = 3730, 7HP = 5222, 10HP = 7460

4. 37.50

Group Work for Competency M3

1. 2/20
GAC15-TPB
2040 ft

2/20
HAC15-TPG
537 ft

2. 387 ft

3. Yes, 1980W

4. a. 3.00

b. 6.00

Assessment for Competency M3

1. 18 receptacles

2. $238

3. $15 = $600

$16 = $640

$17 = $510

$3000


$4480


$2040

4. 14,550 W

WAGE Competency M3:  Using addition, subtraction, multiplication, and division to solve problems.  








Copyright © by Pulaski County Special School District Adult Education WAGE Training Program


No part of this curriculum may be reproduced in whole or in part, stored in a retrieval system, or transmitted in any form or by any means, electronic, mechanical, photocopying, recording or otherwise, without written permission from WAGE Training Program.


For permission information contact:  WAGE Training Program, 4300 Haywood, North Little Rock, AR 72114. 
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BOX A


C Connectors


Qty      200





5 hp = _____watts





3 in
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CIRCUIT
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7 hp = _____ watts





10 hp = ______ watts





BOX B


C Connectors


Qty     250
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