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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
Ask, “Are you all aware that every fraction, like the ones we’ve been working with has a decimal equivalent? You should be familiar with some common fractions by now. So today we’re going to concentrate on the decimals equivalent to those fractions. What are some common fractions we’ve been working with?” 

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

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

Bridge

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

Ask, “Where is it possible that you would use a decimal instead of a fraction in the workplace?”

Acknowledge any additional responses.

Say, “Let’s imagine that you were working in a company that creates widgets. Each widget must be no more than .005 bigger or smaller than the others produced at the same time. What would the fraction of allowable error be for each widget?”

Say, “Let’s begin our lessons to see how we would figure this margin of allowable error in the production of our widget. Make sure that you incorporate the following thinking steps.”

· Define the goal.

· Identify the steps one should follow.

· Name the items one needs to finish the task.

· Clear up any details not understood.

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.

Spend time defining the terms: fraction (numerator, denominator) and the division process that creates equivalent decimals. 

Thinking Steps for Competency M8:  

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. Define the goal.

2. Identify the steps one should follow.

3. Name the items one needs to finish the task.

4. Clear up any details not understood.

Hook 1b

Ask, “So if your shift produced widgets that were .007 and the standard is .003 are you within the acceptable margin of error of .005 bigger or smaller?”

Take note of answers and provide positive feedback. 

Example: Lead a discussion on converting fractions and decimals and comparing. Create a scenario in which the learner will understand the importance of and need for learning this skill. 

Say, “Now I am going to model for you the use of the thinking steps we learned as I follow the directions to complete Worksheet A.  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, “That was great! Now that I have modeled the thinking steps we learned when performing this task, are there any questions before we move on?” Address all concerns before moving ahead. 

Hand out a copy of Worksheet B that you have chosen for this exercise to each student.

Say, “Here is another worksheet that is similar to the one I just used as a model. It will give you the opportunity to read and write fractions and their equivalents in the format that we just learned and practiced. In this exercise, I want you to work alone and use the thinking steps you learned as you work with decimals and proper fractions. Ask yourself if you could answer each question of the thinking steps. When you have all finished, each of you will have a chance to model for the class the thinking steps we should use for this skill. 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 Worksheet C 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.  These exercises will be turned in so keep up with your work. 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 M8:

85% on all worksheets

95% on Test of Skills for Competency M8 

Resource Listing for M8:

Frechette, Ellen Carley. Workplace Essential Skills: Math. Chicago: Contemporary Books. Public Broadcasting Service. 1999.

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

Huffman, Harry, Ruth Twiss, Harold Williams. Performance Guide for Math for Business Careers, 4th edition. McGraw-Hill, 1977

Moore, Gary, Larry and Todd Sformo. Practical Problems in Mathematics for Automotive Technicians, Fifth Edition.  New York: Delmar Publishers Inc. 1998.

Pre-GED Mathematics. Chicago: Contemporary Books. 1995.
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Comparing Decimals and Fractions

A decimal and a fraction can be compared.  One number is either greater than, less than or equal to the other number. 

When comparing fractions to decimals, convert the fraction to a decimal by division and compare the decimals. Or convert the decimal to a fraction and compare fractions.

Changing Common Fractions to Decimal Fractions

A common fraction is an expression of division. It is possible to change any common fraction into its decimal equivalent by dividing the numerator by the denominator.

Example:
Express 3/8 as a decimal.
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(Practice
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Rewrite each fraction as a decimal.

Changing Decimal Fractions into Common Fractions

A decimal is a representation of a common fraction that, if converted, has a denominator of 10, 100, 1,000, and so on.

Example:
Express 0.00450 as a fraction.
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The fraction 0.00450 has a denominator of 100,000. The decimal fraction is written as a common fraction and reduced to lowest terms.
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(Practice

Rewrite each decimal as a fraction or mixed number. 

1.    .35           

          2.    .068

           3.    2.4

                     4.    0.75

Comparing Decimals After Conversion

To compare decimals, start with tenths and then hundredths etc. If one decimal has a higher number in the tenths place then it is larger and the decimal with less tenths is smaller. If the tenths are equal compare the hundredths, then the thousandths etc. until one decimal is larger or there are no more places to compare. 

It is often easy to estimate the decimal from a fraction. If this estimated decimal is obviously much larger or smaller than the compared decimal then it is not necessary to convert the fraction to a decimal 

(Practice

Order the following decimals from smallest to largest.

1.
0.1

0.0089

1.123

0.0283

0.13

0.059

____________________________________________________________________________

Comparing Fractions After Conversion

To compare fractions, look at the numerator (top number) of fractions with the same denominator (bottom number). The fraction with the larger numerator is the larger fraction.

The denominator tells how many parts are in one object. If two fractions have the same numerator, the fraction with the smaller denominator is the larger fraction. 

(Practice

Compare each pair of fractions or mixed numbers using > or <.
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Worksheet A

As a worker in a garment factory you have to measure different dimensions of a garment. At this time you are working with athletic pants. The chart below shows the measurements and tolerances that you are working with. Notice that the measurements are in fractions. You have just received a box of garments that have the decimal measurements. 
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For each pair of pants below, decide whether the measurements are within the tolerances allowed. Circle any measurements that are not within the tolerances given in the chart. 
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Name _____________________________________ Date ____________

Worksheet B
1.
Find the nearest fractional drill size to the following decimal measurements. Use Table II on the following page

a.
0.880 inch  
__________



b.
0.555 inch

__________

c.
0.230 inch

__________

d.
0.618 inch

__________

e.
0.815 inch

__________

f.
0.439 inch

__________


g.
0.234 inch

__________

h.
0.752 inch

__________

i.
0.029 inch

__________

j.
0.100 inch

__________

k.
0.680 inch

__________

l.
0.935 inch

__________

2.
What is the measurement 1/16 inch larger than 0.750 inch?
                 _______________

3.
What is the measurement 1/16 inch larger than 0.250 inch?

     _______________

4.
What is the measurement 1/8 inch larger than 0.625 inch?

     _______________

5.
What is the measurement 1/8 inch larger than 0.375 inch?

     _______________

6.
What is the size of a drill 1/16 inch larger than ½ inch?

     
     _______________

7.
What is the size of a drill 1/4 inch larger than 0.375 inch?

     _______________

8.
What is the diameter of a 3/8–inch hole 3/16 inch oversize?

     _______________

9.
What is the diameter of a 3/4–inch hole 1/16 inch oversize?

     _______________

10.
What is the measurement 1/16 inch larger than 5/8 inch?
                 _______________
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Name _________________________________ Date ________________

Test of Skills for Competency M8
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1.
The armature shaft shown, originally 1-3/8 inches in diameter, is turned 1/16 inch smaller in diameter due to the irregular surface caused by running in a dry bearing. What is the finished size of the shaft, expressed as a decimal?

                 _______________

2.
Express the diameter of a 3/32-inch twist drill as a decimal.

     _______________

3.
A piece of steel measures 1.375 inches in thickness before grinding and 1.250 inches after grinding. Express the amount of reduction in fractional form.

     _______________

4.
The carbon brush shown measure 23/32 inch thick and 1-15/32 inches wide. It is to have a copper plating on all sides 0.015 inch thick. What will be the finished dimensions in decimal form of the brush with the copper plating?



     _______________

5.
A bearing (babbitted) with a 1-3/4-inch bore is fitted to the new shaft of a motor by reaming. If the reaming process increases the diameter of the bore by 0.003 inch, what is the size of the bore after the work is completed. 

6.
Change the following decimals to fractions and then order them from largest to smallest.

	10.09
	5.702
	85.056
	4.005
	10.9


7.
Change the following fractions to decimals and then order them from smallest to largest.
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WAGE Competency M8: Comparing decimal and proper fractions to determine variation.
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