SPIRIT 2.0 Lesson: 

Robot Ratios
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Lesson Title:  Robot Ratios
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Draft Date: 12/26/09
1st Author (Writer): Lynn Spady

2nd Author (Editor/Resource Finder): 

Instructional Component Used: Ratios and Real Numbers

Grade Level: Upper Elementary and Middle School

Content (what is taught): 

· Setting up ratios

· Creating ratios in the classroom

· Creating ratios using measurements from a robot


Context (how it is taught):

· Students will practice creating ratios in the classroom
· Students will create ratios using measurements from a humanoid 



      robot.

· Students will compare ratios from different robots

Activity Description:

Students will create a variety of ratios using classroom items and measurements on a humanoid robot.  Students will discover any ‘Golden Ratios’ that may be present.
Standards:

Engineering
Math

EB1





      MA1

Materials List: 

2-3 different humanoid robots

Calculators

Rulers

Pencils and engineering notebooks

Asking Questions (Robot Ratios)

Summary:  Students will define ratios and give examples of ratios.

Outline: 

· Give the definition (or ask for a definition) of a ratio

· Have students give examples of ratios in the classroom (boys to girls, glasses to no glasses, computers to students, teachers to students, etc.)

· Explore other ratios

Activity: 

Depending on student’s prior knowledge of ratios, discuss the definition and then have students give examples of ratios in the classroom (girls to boys, students with brown hair to students with black hair, etc.).  Talk about different ways of representing ratios.  Extend the study of ratios by having students explore different ratios (pi, Golden Ratio, etc.) in books or online.

	Questions
	Answers

	What is a ratio?
	A ratio is a quantitative relation between two amounts showing the number of times one value contains or is contained within the other.

	What is the ratio of girls to boys in this class?
	Answers will vary.

	What is the ratio of students wearing glass to the total number of students in the class?
	Answers will vary.

	What are some different ways of writing ratios?
	The ratio of computers to students is 1 to 2.  The ratio of hits to total at bats is 5/12.  The ratio of boys to girls is 5:6.  The Golden Ratio is approximately 1.6180339887.  His batting average is .300.

	What are some other ratios?
	An LCD TV has a ratio of 32 inches (length) to 18 inches (width), which reduces to 16/9.

The ratio of a circle’s circumference to its diameter is equal to pi.

Batting averages are calculated by using the ratio of hits to total times at bat.

The Golden Ratio

	What are some ratios on our face?  Body?  Other important ratios?
	Students can explore different ratios by looking in books and/or visiting the websites below.


Online Resources:
Ratios and Rates:  http://www.ferrismath.com/int1/ratesratios.htm
The Golden Ratio: http://cuip.uchicago.edu/~dlnarain/golden/
The Beauty of the Golden Ratio: http://library.thinkquest.org/trio/TTQ05063/phibeauty1.htm
Exploring Concepts (Robot Ratios)

Summary: 
Students will explore different ratios on their face and on a humanoid robot.

Outline: 

· Students will measure widths on their face and form ratios

· Students will measure parts on the robot and form ratios

Activity: 

Students will start by measuring widths on their faces and forming ratios.  Next, students will form ratios using measurements from a humanoid robot.



What is the ratio of your bridge width to your eye width?

What is the ratio of your mouth width to your teeth width?

How do your ratios compare to other students in the class?

Worksheet: M045_RobotRatiosWS.doc

Instructing Concepts (Robot Ratios)

Ratios and proportions

Putting “Ratios and Proportions” in Recognizable terms:  Ratios are a way to compare two things.  Ratios are often called rates when one of the quantities being compared is time.  Proportions are two equal ratios.

Putting “Ratios and Proportions” in Conceptual terms: Ratios compare two different quantities.  Those quantities can have the same units in which case the ratio has no units or the quantities can have different units in which case the ratio will have units.  Proportions are two equivalent ratios and are found in many geometric and trigonometric applications.

Putting “Ratios and Proportions” in Mathematical terms:  Ratios express the magnitudes of quantities relative to one another.   They are a means of comparison and can be represented many different ways: Fractions, decimals, using a colon, and using the word to.  For instance 
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, 4:5, and 4 to 5 all represent the same thing.  Ratios should be given in lowest terms.  If the ratio is 10 boys to 14 girls, the ratio should be given as 5 to 7.   Proportions look like this 
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and compare two equal ratios using four variables representing means and extremes.  The means are b and c and the extremes are a and d.  You can find any one of the variables given the other three using algebra.  

Putting “Ratios and Proportions” in Process terms:  Since the ratios can be represented in numerous ways the situation should dictate the form of the ratio.  In sports like batting averages etc. ratios are given as decimals or percentages (.300), in recipes, ratios are given as fractions (3/4 cup), or on maps ratios are given as one scale to another scale 1 in : 100 miles.  Proportions can be used to find one missing quantity from two equal ratios.  They are solved using cross-multiplication (algebra) or the means-extremes product theorem (geometry). 

Putting “Ratios and Proportions” in Applicable terms: Ratios can be used to compare different things.  For instance you can use them to compare the size of one town to another (the first is twice the size of the second, 2:1).  Ratios can be used to compare efficiency of a vehicle like 32 mpg for a car and 18 mpg for a pickup truck.  Proportions can be used to find a missing quantity of two equal ratios.  You can use proportions any time similar figures are present in geometry, drafting, cartography or architecture.  The proportions will easily allow you to find an unknown measurement or length.

Organizing Learning (Robot Ratios)

Summary:  Students will create ratios with the length and width measurements from different humanoid robots.  Students will find ratios close to the Golden Ratio.

Outline: 

· Depending on how many robots are available, students can work in groups of 2-3 to make their measurements on the robot.

· Students will create ratios with the length and width measurements

· Students will compare ratios of different robots

· Students will see if any Golden Ratios exist

Activity: 

If enough robots are available, have students work in groups of 2-3 to make their measurements on the robot.  Students can create a chart similar to the one shown below in their engineering notebook.  After the ratios have been formed, students can compare the ratios of one robot to another robot.  NOTE:  Students can decide on what measurements to make or measurements can be given to the entire class.  Students should then identify any Golden Ratios that may exist on the robots.

	Measurement 1
	Measurement 2
	Ratio

 (In Fraction Form)
	Decimal 

Equivalent

	Length from robot hip to foot (23 mm)
	Length of robot knee to foot (12 mm)
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Understanding Learning (Robot Ratios)

Summary:  Students will complete ratio problems.

Outline: 

· Formative assessment of ratios

· Summative assessment of ratios

Activity: 

Formative Assessment

As students are engaged in the lesson ask these or similar questions:

1) Do students understand how to create ratios?

2) Can students create ratios?

3) Do students understand different ways to represent ratios?

Summative Assessment

1) Answer the following ratio problems:

a. Simplify the ratio 
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b. Simplify the ratio 
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c. What is another way to represent the ratio 
[image: image7.wmf]2

3

1

2


d. What is the ratio of girls to boys in this classroom?

e. Write another ratio using something in the classroom.

2) Answer the following questions:

a. How are ratios formed?  

b. Give 3 example ratios in the classroom.  

c. Give 3 examples of ratios on a humanoid robot.

d. Where else are ratios used?  What is their importance?
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The width of your eyes (A to B)


The width of the bridge of your nose (B to C)


The width of your whole smile (D to E)


The width of teeth we can see when you smile (F to G)
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Knee to Foot


12 mm





Hip to Foot 23 mm
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