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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 for Competency M17.  Say, “Let’s pretend you are an experienced worker with a research company and you have been asked to help a new worker to figure averages for the growth of saplings. What are the thinking steps that you would want the new worker to use as he starts to compute the averages?  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?”

Inform the students that in this lesson they are going to learn to compute averages, range and proportion to use a guide to figuring production.

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 Competency M17 transparency and Working With Averages, Median, and Range, Using Proportions at Work.
Thinking Steps for Competency M17.  


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. Identify the group of numbers you are working with.

2. Determine what operation you need to do – average, median, range or proportion.

3. Familiarize yourself with each method of operation.

4. Calculate using the correct method of operation.

Hook 1b

Get out the Competency M17 transparency, Working With Averages, Median, and Range, Using Proportions at Work. and the sheet of paper where you recorded learner responses in Hook 1a.

Say, “We are going to evaluate your answers. You gave me the following steps.” 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 the following scenario to determine the effectiveness of certain employees. Randy has just been hired to work at your company. After his training period of one month, he is expected to make a certain number of parts per week to stay employed. Also, in order to get a raise in salary, he must also make a certain number of parts per week. Use this to model the skills for this competency.

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 Working Data on the Job that you have chosen for this exercise to each student.

Say, “Six weeks ago your company hired Randy. You now have a copy of his production sheet for the previous week. Based on his numbers, you are to evaluate Randy to determine if he should keep his job, and to see if he qualifies for a raise in salary. The qualifications for continued employment are: 

· produce 250-280 useable parts in an 8 hour day

· MUST produce 1300 parts per week to stay employed

· produce 1800 parts per week to get a raise

Here is another situation 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 complete this task. 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 complete this task. 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 M17, 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 M17:

85% on all worksheets

95% on Assessment for Competency M17
Resource Listing for M17:

Teacher-Generated Materials:
Barbara Morgan, Lil Williams

Mitchell, Robert. Math Skills That Work, Book Two. Chicago: Contemporary Books. 1991 
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Competency M17 Transparency

	PLANT GROWTH DATA

(growth given in fractions of a meter*)

	Sample #
	June
	July
	August
	September
	Average Monthly Growth Rate

	1
	.063
	.071
	
	
	m

	2
	.086
	.098
	
	
	m

	3
	.103
	.134
	.147
	
	.128 m

	4
	.089
	.105
	.118
	
	m

	5
	.195
	.206
	.217
	.216
	m

	6
	.221
	.234
	.246
	.265
	m
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*A meter is a metric unit of length.

One meter is just over 39 inches long.


Working with Averages, Median, and Range

When dealing with statistics or data in the workplace it is often necessary to work with the numbers by calculating the average or finding the median or the range of said numbers. These are called measures of the numbers in question. The measures are used to describe certain tendencies. For instance, the average and median of a set of numbers is called the measure of central tendency because they measure the centralized or middle value of the group of numbers. The range is the measure of variation of a group of numbers. This measure is used to describe the spread of a group of numbers. 

Average

The average of a group of numbers is also referred to as the mean of that group. To compute the average, add up the numbers in the set and divide the total by how many numbers you have. To see how that is done in a research institute, let’s look at the work done by an assistant in the plant department. 

The assistant needs to compute the average monthly growth rate of sapling samples. She adds the growth amounts for the months indicated, and then she divides the sum by the number of months. 

Here’s how the assistant computed the average monthly growth rate of the sample #4 seeds.

a) Add the 3 growth amounts shown:

b) Divide by 3:
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June

.103
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3.384


July

.134

August
         +.147



.384

Median

To determine the median of a group of numbers, arrange the numbers in numerical order and then find the number that is in the middle of the set. If the set of numbers contains an even number of elements, then the median of the set is the value halfway between the two middle numbers. 

Look at the numbers in the set above:

.103

.134

.147

The median would be .134 since it is in the middle of the set.

Range

The range of a set of numbers is the difference between the greatest and the least values of the set. 

Take the set above and calculate the range:


.147 - .103 = .044

The range of the set of numbers is  .044.

Summing Up

The key here is to 

· identify your set of numbers.

· determine what operation you need to perform.

· be familiar with the method of operation.

· calculate using the correct method of operation.

· Practice

1.
Complete the chart below by computing the average monthly growth rate for each sample listed. Round each average to the nearest thousandth meter.*

2.
Find the median of Sample #3. ________________ Sample #6_______________

3.
What is the range of Sample #4? ________________ Sample #5 _______________

	PLANT GROWTH DATA

(growth given in fractions of a meter*)

	Sample #
	June
	July
	August
	September
	Average Monthly Growth Rate

	1
	.063
	.071
	
	
	m

	2
	.086
	.098
	
	
	m

	3
	.103
	.134
	.147
	
	.128 m

	4
	.089
	.105
	.118
	
	m

	5
	.195
	.206
	.217
	.216
	m

	6
	.221
	.234
	.246
	.265
	m

	*A meter is a metric unit of length.

One meter is just over 39 inches long.




Using Proportions at Work


A proportion is an equation using ratios. The ratio is set up in fraction form.  

When you think of ratios as fractions, then the two ratios in a proportion are equivalent fractions. To prove this you would cross-multiply the fractions.



How can proportion be used at work? Let’s pretend you work for a local photo shop. A customer has brought in a 3x5 picture for you to enlarge. The customer wants the length of the new photo to be 15 inches but she is not sure about the width. To keep the picture in proportion you can set up an equation of the ratios and solve for the missing measurement.  


     3”

                                                           w”


5”


15”







After solving the equation you know that the new photo needs to be 9” in width in order for it to be in proportion to the original 3x5 photo. 

· Practice

Pretend you are a plumber. You charge $60 for 20 minutes of work. At that rate, how much would you charge for a 90-minute job? Set up a proportion to find the amount.

Name ___________________________________ Date __________________

Working Data on the Job

	Employee #27                    PRODUCTION SHEET

	Randy Scott                      Week of December 1-5

	DAY
	TOTAL PARTS
	SCRAP
	USEABLE PARTS

	
	
	
	

	
	
	
	

	MONDAY
	249
	12
	240

	
	
	
	

	
	
	
	

	TUESDAY
	290
	3
	284

	
	
	
	

	
	
	
	

	WEDNESDAY
	301
	4
	297

	
	
	
	

	
	
	
	

	THURSDAY
	285
	5
	281

	
	
	
	

	
	
	
	

	FRIDAY
	277
	3
	275

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	AVERAGE
	AVERAGE
	
	WEEKLY TOTAL

	PER
	PER
	
	

	HOUR
	DAY
	
	


1.
Complete the chart above by computing the averages.

2.
Figure the median for Total Parts _________ Scrap ________ Useable Parts ________.

3.
What is the range for Total Parts _________ Scrap ________ Useable Parts ________?

Group Names ___________________________________________________

Date _____________________

Group Work for Competency M17

	Employee #30                    PRODUCTION SHEET

	Shane Cool                        Week of December 1-5

	DAY
	TOTAL PARTS
	SCRAP
	USEABLE PARTS

	
	
	
	

	
	
	
	

	MONDAY
	399
	22
	377

	
	
	
	

	
	
	
	

	TUESDAY
	378
	8
	370

	
	
	
	

	
	
	
	

	WEDNESDAY
	400
	13
	387

	
	
	
	

	
	
	
	

	THURSDAY
	429
	5
	424

	
	
	
	

	
	
	
	

	FRIDAY
	391
	11
	380

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	AVERAGE
	AVERAGE
	
	WEEKLY TOTAL

	PER
	PER
	
	

	HOUR
	DAY
	
	


1.
Complete the chart above by computing the averages.

2.
Figure the median for Total Parts _________ Scrap ________ Useable Parts ________.

3.
What is the range for Total Parts _________ Scrap ________ Useable Parts ________?

Name ___________________________________ Date __________________

Assessment for Competency M17

1. Averages and medians are measures of central tendencies. Explain what that means.

__________________________________________________________________________________________________________________________________________________________________________________________________________________

2. You are trying to work up a budget for a new salesperson. To get an idea of what amount to budget, you want to look at the averages from a current salesperson. Find the average, median, and range of the following.

	Month
	Food
	Fuel
	Lodging
	Misc.

	Jan
	$232
	$250
	$315
	$150

	Feb
	$270
	$245
	$290
	$220

	Mar
	$240
	$260
	$300
	$101

	Apr
	$250
	$230
	$300
	$125

	May
	$300
	$275
	$310
	$175

	Jun
	$280
	$270
	$280
	$100

	Jul
	$300
	$285
	$312
	$126

	Aug
	$320
	$290
	$307
	$110

	Sep
	$255
	$265
	$295
	$85

	Oct
	$265
	$278
	$316
	$75

	Nov
	$295
	$280
	$275
	$115

	Dec
	$200
	$210
	$225
	$200

	Average
	
	
	
	

	Median
	
	
	
	

	Range
	
	
	
	


3.
You work for a local construction company and your current job is to build a countertop for the new home. You have been given the following ratio of W:L(wide to length) = 15:2 for the measurements. You know that the width is 30”. What will the new length be using the proportion given?

WAGE Competency M17:  Computing average, median, range and proportion.  








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. 





Number of months





Sum of growth amounts





Average





Remember, an average is usually not equal to any of the numbers in the group you add.





However, the average is often close to the middle value of the group.
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Ratio





Proportion





Cross-multiplying	                         Solving for the variable
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