Name:     Brian Stalder

Grade Level/Subject:     Trig or Higher Math Class with trigonometric triangles unit. (Could be adapted for use at the JH level with right triangles and trig)

Topic:    Practical Measurements Using Triangles and Trig  

Objectives (P.A.S.S.):     To show that students can apply the techniques taught in solving triangles (right triangles, Law of Sines, Law of Cosines). 

Introduction:    This is a follow-up to 1) right triangles, 2) Law of Sines, 3) Law of Cosines.




We will make our own simple "surveying" instruments to be used to find angles.  Then using those angles we will use trig knowledge to solve




triangles. 

Instructional process:    Materials needed

1)
100-200 ft tape measure (several if possible, in order to break up into multiple groups)


2)
Protractor for each student (or at least one for each group).  The protractor should be at least 6" with a hole to mark the vertex (reference point) angle


3)
Fishing line or small durable string (must fit in the hole of protractor)


4)
Small fishing weights or small washers (for bolts)


5)
Drinking straws


6)
Scotch tape


To make your "surveying" instrument

*
Start by tying a 10-12" piece of string with one end through the hole on protractor (tie so that it will be free to swing) and the other end to the weight.


*
Tape the straw to the straight edge of the protractor.


Practice using your "surveying" instrument

*
Turn the instrument with the straight side up (again make sure that the string is free to swing) and parallel to the ground (the string should sit at 90 degrees) This will be the initial side (starting) of your angle.


*
Pick a point to look at with predetermined angle of 30 degrees (can pick more angles for extra practice as needed)


*
Students will look through the straw and sight in your predetermined point which will now form the terminal side (ending) of your angle.


The line should now sit at 60 degrees.  Discuss that the difference between 90 and 60 is 30 degrees (the string has moved 30 degrees) and that the angle is NOT 60 degrees.


*
Practice finding angles of elevation and depression.



Make a worksheet to evaluate your students knowledge of solving triangles (adapt as needed to right triangles, Law of Sines, 



Law of Cosines


The tape measure will be used to find sides of triangles and the "surveying" instrument to find angles.



Hints


Practice one problem together as a class.



Remember to consider that your angle will start at your eye level and account for your height at eye level.  ie--Do a calculation from your eye level height (for discussion let's say that your eye level is 6 ft), then measure something, using triangles, that you already know the height of and discuss 
why the calculations are off 6 ft (eye level).



Have your students "prove" that their triangle calculations are correct by measuring the height/distance by some "other" method.  Like running their tape measure up the flag pole or counting the number of  8" cinder blocks and mortar to the top of a wall to prove they're right.

Closure:      Have student do their work in small groups,  They need to show and explain how they found their results (this will include diagrams, showing the steps to solve, and a short paragraph explaining the process and results.


Assessment:      
Monitor the groups as they work during the class time you allot them.




Grade the worksheet assigned.

Modifications/Accommodations:      Be sure to put some thought into how the groups are assigned so that the groups are as balanced as possible.

Reflection:      
Students enjoy getting outside the classroom for a day or two while doing this assignment.  Several students have commented (in the past) that they really didn't learn the triangle trig until we did this activity.

