SPIRIT 2.0 Lesson: 

Proportions a/b = c/d 
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============================Lesson Header ============================

Lesson Title:  Proportions a/b = c/d
Draft Date: May 5, 2009
1st Author (Writer): Renae Kelly  

Algebra Topic: Proportion

Grade Level: Middle or Secondary

Content (what is taught): 

· Definition of proportion and how to use the concept to solve problems
· How to calculate proportion, distance, corresponding time, and corresponding distance rate, and speed,

Context (how it is taught):  Inquiry Based through guided questioning
Students will be given a set of questions to ponder and seek answers to as they work through the activities.

Activity Description: 
· Students are presented a set of probing questions they must find the answers to in order to engage them in the lesson that follows the basic conceptual understanding of mathematical 
vocabulary and its uses.

· Drive the bot along a [straight] line from the origin and record both the time and the distance it travels.  Place the distance in the numerator and the time in the denominator to create a ratio (which we call the speed, or rate).  Now for any given distance, the corresponding time can be calculated, and for any given time, the corresponding distance may be computed.
Standards:

Math

A1, B1, B2, B3, D1, D2, 
Science

A1   

Technology

A3, B1, C2, C4

Materials List: 

Classroom Robot


Stopwatch 

Data Sheet


Measuring Tape


Notebook 
ASKING Questions:  Proportions a/b = c/d 
Summary: Students are given the following questions and asked to seek out the best answers they can, so that they can be discussed further in class the following period.  This activity is viewed as an inquiry approach for students to learn the mathematical terms, what they mean, and how they can be put to use in real life.

Outline:

1. Pose questions to students in form of worksheet/visual.   Students are to submit answers at the end of the period, for the teacher to use as formative assessment and to see where to begin the discussion the following day.
Activity: 
	Questions
	Possible Answers

	· What is a ratio? 
	 A comparison of two values.  A relationship expressed as a quotient of two variables, written in a specific order.  Can be expressed orally as “’a’ is to ‘b’” and written as any of the following:  

“a:b” ; “a to b” ; or “a / b”

	· What is a proportion?
	A proportion is an equation that results when two ratios are equal.

	· When do proportions occur?  How is proportion expressed
	 When two ratios are equal.  Written as equivalent fractions.

	· How can you use equivalent ratios to help you determine various unknown values?
	If three of the four factors are known, the fourth may be found by a process called “cross-multiplication”, i.e. ad=bc.  This is true because, due to the multiplication property of equality, both sides of an equation may be multiplied by the same non-zero number to obtain an equivalent equation.  

	· How can we use proportion to determine the distance a robot will travel, if we know the time traveled? or the time traveled if we know the distance covered within that time?
	For any given distance the corresponding time can be calculated, and for any given time, the corresponding distance may be computed.

	· When else might you be able to use ratio and proportion to solve a given problem?
	Answers vary.


EXPLORING Concepts:  Proportions a/b = c/d 
Summary:  Students use the questions posed previously and the class discussions to help them work to find answers to the questions posed.  They then try out their understandings on the students practice section and record results in their notebooks.
Outline:
1. Students work online through the various links below or similar ones in order to complete the answers to questions posed by the instructor.  Here are links to possible sites.

http://www.thinkingblocks.com/TB_Ratio/tb_ratio1.html  

http://www.algebra.com/algebra/homework/proportions/lessons/Ratios-and-Proportions.lesson
2. Students discuss their theories with each other and then try them out in the Student Practice, recording their work, looking for particular patterns that can help further their mathematical understanding. Here are links to a possible site.

Student Practice: http://www.csgnetwork.com/rationproportioncalc.html 

3. Drive the bot along a [straight] line from the origin and record both the time and the distance it travels.  Do this multiple times so that a data set containing distances and related times is created.  Place the distance in the numerator and the time in the denominator to create a ratio (which we call the speed, or rate).  Now for any given distance, the corresponding time can be calculated, and for any given time, the corresponding distance may be computed.
Teacher Resource:  http://www.themathpage.com/arith/ratio-and-proportion_1.htm 

INSTRUCTING Concepts:  Proportions a/b = c/d 

Proportions
Putting “Proportions” in Recognizable terms:  Proportions are the equations that result when two ratios are equal.
Putting “Proportions” in Conceptual terms:  When we look at a phenomenon that can be measured and represented as a ratio, the quotient of two variables, our understanding of this relationship may often be extended through the utilization of proportions.

Putting “Proportions” in Mathematical terms:  Since proportions occur when two ratios are equal, we note that a/b = c/d.  And if three of the four factors are known, the fourth may be found by a process called “cross-multiplication”, i.e. ad=bc.  This is true because, due to the multiplication property of equality, both sides of an equation may be multiplied by the same non-zero number to obtain an equivalent equation.  

Putting “Proportions” in Process terms:  If we choose the LCD (lowest common denominator) of both ratios in the proportion as our factor and multiply both sides of the proportion by that LCD factor, the proportion turns into an equation where each side is the product of two factors.  Then one can solve for any one of the four factors (if the other three are known values) in this equivalent equation by dividing both sides of the equation by the factor we want to remove.

Putting “Proportions” in Applicable terms:  Drive the bot along a [straight] line from the origin and record both the time and the distance that it travels.  Place the distance in the numerator and the time in the denominator to create a ratio (which we call the speed, or rate).  Now for any given distance the corresponding time can be calculated, and for any given time, the corresponding distance may be computed.
ORGANIZING Learning:   Proportions a/b = c/d 
Summary: Students will record answers to the questions posed at the beginning of the lesson as they find them in the course of working through the online activities.  They will also organize the classroom data from the robots into a table they create in their notebooks, noting distance moved and time allotted.  They will determine speed, or rates traveled, and then predict how far the robot will travel given either time or distance.
Outline: Students will organize the data concerning distance and time in a chart.  Next they will look at the patterns that are present in the data collected and see that it appears pretty constant.  Using this pattern and proportions students will predict how far the robot will travel given a time or how long it will take to travel a given distance.
Activity:  First have students organize the data using a chart or other organizational tool.  After organizing the data, students should look for patterns.  Basically, the ratio of distance to time should be nearly constant.  Realizing this fact, it is now possible to set up proportions to find the distance traveled given a time or vice versa.  Students should set up a proportion and solve the following problems using the ratio that they found previously:

1) How far will the robot travel in 5 minutes? (be careful of units)

2) How far will the robot travel in 45 seconds?  (be careful of units)

3) How long will it take to travel 50 m? (be careful of units)

4) How long will it take to travel 350 cm? (be careful of units)
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Worksheet: ProportionsOWS.doc

UNDERSTANDING Learning Proportion (a/b = c/d)
Activity:

1. Students work through the formative assessments in the form of video games, first as a single player, and then competing with classmates in the multiplayer portion to get their computational skills sharp before moving to more difficult problem solving activities.
2. Students work independently through the six levels of word problems in Thinking Blocks in order to develop a systematic and logical way to solve problems involving ratio and proportion.

3. Students complete Independent Practice activities that serve as a summative assessment, since instructional feedback is not provided at this level.  Students proceed through the six levels as they demonstrate proficiency at each of the six levels.  Score sheets provide documentation that the student has completed a level satisfactorily.  At the end of the six levels the last score sheet declares the student has mastered all the levels of word problems on ratios. 
Formative Assessment


1. Single Player

Ratio http://www.arcademicskillbuilders.com/games/ratio-blaster/ratio-blaster.html 


2. Multi Player

Ratio http://arcademicskillbuilders.com/games/ratio-stadium/ratio-stadium.html 

Proportion http://arcademicskillbuilders.com/games/dirt-bike-proportions/dirt-bike-proportions.html 

3. Thinking Blocks Challenges: Ratio and Proportion Level 1- Level 6 
(Individually)



http://www.thinkingblocks.com/TB_Ratio/tb_ratio1.html 

Summative Assessment

Thinking Blocks Challenges: Ratio and Proportion Independent Practice Levels 1- Level 6 http://www.thinkingblocks.com/TB_Ratio/tb_ratio7.html with score sheets printed out at the end of each test level (question 10 completed by student).  Students’ names are placed on corresponding score sheet, to indicate work progress and proficiency level, for each student participating.
Students can answer the following writing prompt:
1) Cite one real world example where proportions could be used to solve a problem and why.

2) Explain what a proportion represents and how to solve it.
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