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ABE Promising Practice

"Using Proportions to Solve Percent Problems"
Audience (check all that apply):

 FORMCHECKBOX 
  Instructors

 FORMCHECKBOX 
  Managers/Coordinators

 FORMCHECKBOX 
  Program support staff (intake, data, etc.)
Topic (check all that apply):

 FORMCHECKBOX 
  Accountability policies and procedures

 FORMCHECKBOX 
  Assessment

 FORMCHECKBOX 
  Budgeting 

 FORMCHECKBOX 
  Classroom Instruction

 FORMCHECKBOX 
  Curriculum development

 FORMCHECKBOX 
  Data analysis 

 FORMCHECKBOX 
  Intake and orientation

 FORMCHECKBOX 
  Marketing

 FORMCHECKBOX 
  Performance management

 FORMCHECKBOX 
  Retention/Persistence

 FORMCHECKBOX 
  Staff development

 FORMCHECKBOX 
  Strategic planning

 FORMCHECKBOX 
  Teacher observation

 FORMCHECKBOX 
  Teambuilding 

 FORMCHECKBOX 
  Volunteer management

 FORMCHECKBOX 
  Other  (please specify):       
 FORMCHECKBOX 
  N/A

Instructional area (check all that apply):

 FORMCHECKBOX 
  Adult Diploma

 FORMCHECKBOX 
  Basic Skills

 FORMCHECKBOX 
  Brush-up

 FORMCHECKBOX 
  Citizenship

 FORMCHECKBOX 
  EL/Civics

 FORMCHECKBOX 
  ESL

 FORMCHECKBOX 
  Family Literacy

 FORMCHECKBOX 
  GED

 FORMCHECKBOX 
  Workplace

 FORMCHECKBOX 
  Other  (please specify):       
 FORMCHECKBOX 
  N/A

Objectives:
The purpose of this lesson plan is to help students learn one basic procedure that can be applied to nearly all percentage problems. INFO  Comments  \* MERGEFORMAT 
Time needed:  The fundamentals of this lesson can be taught in an hour, with another hour or so needed for students to practice the procedure.  A couple of additional hours (or more) would probably be needed to teach the more complicated percent problems.  The more complicated percent problems should not be taught until the student has mastered the fundamentals of this lesson.
Level (for instructional promising practices only; check all that apply):

 FORMCHECKBOX 
Beginning Literacy

 FORMCHECKBOX 
Beginning

 FORMCHECKBOX 
Intermediate

 FORMCHECKBOX 
Advanced

Optimal class size (for instructional best practices only):  This skill can be taught one-on-one, to a small group, or to a large group. 
Resources/materials needed:

If this is being taught to a class or large group of learners, a chalk-board (and chalk), white-board (and erasable markers), overhead projector (and erasable markers), or Smartboard would be needed.  It could also be taught using PowerPoint and a digital projector.

If this is being taught one-on-one or to a small group, it can be done using pencil and paper.

Procedure (please be as specific as possible):
Pre-requisite Knowledge:  This lesson can be taught to learners who already have a basic understanding of whole numbers, decimals, and fractions.  Your students should already know how to cancel within a fraction.  The rule is simple, whatever you do to the top of the fraction (in terms of multiplying or dividing), you must do to the bottom of the fraction (and vice-verca).

Your students will have to know that the word “diagonal” means from one corner to the opposite corner.  In the proportion shown below, the numbers 3 and 8 are in one diagonal and 4 and 6 are in the other diagonal.

Your students will need to know that anytime you have an equation, if you do something to one side of the equation, you must do the same thing to the other side of the equation to not violate the equality.

Review of what a proportion is and one of its properites:

A proportion is one fraction that is set equal to another fraction.

When you multiply across the two diaganals of a proportion, you will get the same product for both.

Example of a proportion:         3           6                  note:   3 x 8 = 24

                                                   ----   =   ----                             4 x 6 = 24

                                                    4 
8                   

                                                                                      note:   3 x 8 = 4 x 6

We can make good use of this property because if one of the numbers in a proportion is missing, we can easily determine it. 

Example:                                      2           6

                                                   ----   =   ----

                                                     5            ?

We know that 5 x 6 = 30.  Therefore, 2 x ? = 30.  

Or expressed another way, we know that  5 x 6 must equal 2 x ?

               5 x 6 = 2 x ?

If we divide both sides of the equation by 2, we get an equation that looks like this:

                                                   5    x     6                2  x   ?

                                                  --------------    =     ------------

                                                         2                            2

We can cancel the 2’s on the right which leaves the equation looking like this:

                                       5    x     6                


                           --------------    =     ?

                                             2

We can also cancel the 6 and 2 on the left side of the equation by 2; the 6 will reduce to a 3 and the 2 will reduce to a 1.  The equation will then look like this:

                                        5    x     3                


                             --------------    =     ?

                                               1

It is easy to see that the unknown (?) is equal to 15    ie (? = 15).

If you look closely, you will notice that no matter where the unknown occurs in the proportion, the formula always has a pattern to it.  The pattern is this:  

The numbers located in the diagonal having two numbers go into the 

numerator (top), and they are multiplied together.   The number 

located in the other diagonal (that also contains the unknown) goes in 

the denominator (bottom) of the equation.  And on the right side 

of the equation is the unknown.

Therefore, even if your students don’t fully understand the algebraic manipulation of the proportion, with some practice they should be able to create a proper equation by looking at how the numbers are arranged in the proportion.  From here, it is easy to solve for the unknown.

There are four steps to solving a basic percent problem by using proportions:

1.
Set up the proportion.

2.
Set up the equation.

3.
Cancel (what you do to the top, do to the bottom).

4.
Solve it by doing what the equation indicates needs to be done.

These four steps are explained in more detail on the “attachment” located at the end of this explanation sheet.  The attachment is in the form of a handout that can be copied and passed out to students.



Variations or modifications:
If you have learners who like to be active and you have a chalk-board (or white-board) on which to teach this lesson, then you can create percent problems on the chalk-board and ask your students to come to it to solve them.  The other students can then decide whether the problems were done properly.   Questions to be asked include:  Did the student utilize the proper procedure?  Did the student answer the right question?  Did the student get the right answer?  Did the student work neatly and show all of his work?  These questions reinforce the concept that there is more to solving math problems than just getting the correct answer.
Impact on your program or learners:
There are many ways to solve percentage problems.  Many of the methods use three separate methods depending on if the unknown is the part, the whole, or the percent.  The student then has to learn all three methods as well as which method to use.  By learning the procedure used in this lesson plan, students will only need to learn one method that will work for nearly all percent problems.
Attachments:
Handout for students
Name of person submitting promising practice:  Byron Kuster, Teacher
ABE site:  Challenge Incarceration Program

                 86032 Co. Hwy. 61

                 Willow River, MN  55795


 

Contact information:  Days: (218) 372-3101 x1204

                                      bkuster@ml.doc.state.mn.us
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