Real-Life Proportions
[image: image1.png]



Activity Summary: 
In this activity students will use proportions to determine the relationship between similar figures. Then, they are taught to apply those proportions to real life problems. The students will calculate the height of their school building using similar triangles. They can also check their accuracy by calculating their own height and comparing it to their measured height.

Subject: 

Math: 

6th Grade:

6.1 (C) Represent real-life situations with integers

6.2 (C) Use multiplication and division in problems with equal ratios and rates

6.2 (C) Use multiplication and division in problems with equal ratios and rates

6.2 (D) Estimate and round to approximate results 

6.3 (A) Describe proportions using ratios

6.3 (B) Represent ratios and percents with models, fractions, decimals 

6.3 (C) Use ratios to make predictions

6.5 
Formulate an equation from a problem situation using letters as unknowns

6.6 (A) Use angle measurements to classify angles as acute, obtuse, or right

6.6 (B) Identify relationships involving angles in triangles and quadrilaterals

6.8 (D) Convert measures within the same measurement system 

6.11 (A) Identify and apply mathematics to everyday experiences 

6.11 (B) Use problem-solving model to answer questions

6.11 (C) Select or develop an appropriate problem solving strategy

6.11 (D) Select appropriate tools to solve problems

7th Grade:

7.2 (A) Represent multiplication and division with fractions and decimals 

7.2 (B) Add, subtract, multiply, and divide fractions and decimals to find answers

7.2 (D) Use division to find unit rates and ratios in proportional relationships

7.2 (F) Select and use appropriate operations to solve problems

7.3 (B) Estimate and find solutions to application problems involving proportions

7.5 (B) Formulate a possible problem situation when given a simple equation

7.6 (A) Use angle measurements to classify pairs of angles

7.6 (D) Use critical attributes to define similarity

7.9 
Estimate measurements and solve problems involving length

8th Grade:

8.2 (A) Use appropriate operations to solve problems

8.2 (B) Add, subtract, multiply, and divide rational numbers in problems

8.2 (D) Use multiplication by a unit rate to represent proportional relationships

8.3 (A) Compare and contrast proportional and non-proportional relationships 

8.3 (B) Find solutions to problems involving percents and rates

8.6 (A) Generate similar shapes using dilations

8.9 (B) Use proportions in similar shapes to find missing measurements

8.14 (A) Identify/apply mathematics to everyday experiences
8.14 (B) Use problem-solving model

8.14 (C) Select an appropriate problem solving strategy

8.14 (D) Select from among various tools to solve problems
Grade Level: 

Target Grade: 8
Upper Bound: 8  

Lower Bound: 6 

Time Required: 1-2 Class periods 

Activity Team/Group Size: 1-3

Reusable Activity Cost Per Group [in dollars]:
The only cost of this activity is the cost of the yardstick/meter-stick, which can be reused, and the paper for printouts to the students. A tape measure is also required to measure the shadows. The tape measure is reusable as well.  SI units are preferable, in order to get students more familiar with the metric system, but materials can be adjusted according to availability.
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Activity Introduction / Motivation: 
Ask the students how they would go about measuring the height of their school building.

Activity Plan: 
To lead this activity follow the PowerPoint associated with this activity. Follow the notes and slides in the PowerPoint. In the part where the students go outside to measure the shadows of the building, the yardstick, and themselves bring a tape measure for measuring. When picking a time to measure the shadow, remember the longer the shadow is the more accurate the result will be, but the harder it will be to measure. Also remember that the length of the shadow can change as the sun moves so the students will have a limited amount of time to measure.  Have the students complete the attached worksheet. The students can record their data and calculations on this page.

An alternative to the outdoor activity with building measurement is to use a spotlamp indoors.  Mount the lamp as high as possible and use it to cast shadows of students and other objects.  Students can then measure the length of the shadows and the height of a known object in order to calculate the height of other objects.  This way, it will be easier to obtain the actual measurements and compare them to the calculated measurements in order to discuss concepts like measurement error and so on.

Activity Closure:
What are some possible reasons for inaccuracies for measuring your height?

Do the triangles created by the shadows stay similar for a long period of time? 
Why not?

Assessment: 
Do a couple more problems with similar shapes.
Concepts for Teachers: 
- right triangles

- right angles

- similar shapes

Vocabulary / Definitions:  

right angle – an angle measuring 90o
similar – two things which are not the same size, but have the same relative dimensions

Materials List: 
- yardstick/meter-stick
- tape measure
- tall building

Activity Extensions: 
Try more examples with similar triangles. There is also another activity under the Teacher Requested Resources at peer.tamu.edu called “Scaling the Statue of Liberty (or other buildings)” which deals with scaling.

Multimedia Support and Attachments:  

Proportions PowerPoint file (proportions.ppt)
Proportions Worksheet
