Measuring Slope
Materials required for every team:


meter stick


50 meter tape measure


line level


journal


2 markers (wooden stakes or painted rocks will work)

Preparation:


Use rubber bands or tape to attach one line level to each meter stick.


Draw this data table in your lab journal:

	Location:

	Leveler Name:                              Eye Height cm:

	Runner Name:

	Recorder name:                                           (optional)

	station
	rise cm
	run cm

	1 bottom
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	

	6
	
	

	7
	
	

	8 top
	
	

	average
	
	



Each team needs a “Leveler” and a “Runner”.  The Leveler will sight along the level meter stick; the Runner will run out the measuring tape.  
Record the “Leveler’s” name and the height to their eye in centimeters.  This is the height at which the Leveler will sight along the level meter stick.  Eye height can be entered in the rise cm column.

Record the “Runner’s” name in the table.

Protocol:
1.  Arrange teams of students across slope.

2.  Each team sets one marker at the bottom of the slope.  
3.  The Leveler stands over the bottom marker and sights along the meter stick.  The Runner carries the other marker up the hill and places the marker where the Leveler is sighting.  

4.  Measure the distance between the markers in centimeters using the tape measure.  Record the distance in the run cm column in the table.  

5.  The protocol is repeated by the “Leveler” standing over the upper marker and making a new sighting.  Repeat measuring rise and run until the table is filled out or the top of the hill is reached.

6.  The data can be double checked by having the Runner and Leveler switch jobs and fill out a new data table.

7.  Make a graph in your lab journal.  Graph the data as rise over run.  Make sure the scale is the same on both axis of the graph.  
8.  Calculate the rise per 100 cm using the data.  Show your work and record the answer in your journal next to the graph.  

9.  Measure the angle of the slope on the graph with a protractor or calculate (show work) it using trigonometry.  Write the angle in your journal next to the graph.
10.  Copy your data into the class data table.

Measured Slope – Class Data

	Team #
	Average Rise cm
	Average Run cm
	Rise/Run=
	Rise/100cm Run=

	101
	
	
	
	

	102
	
	
	
	

	103
	
	
	
	

	104
	
	
	
	

	105
	
	
	
	

	106
	
	
	
	

	107
	
	
	
	

	108
	
	
	
	

	109
	
	
	
	


10.  When all team members have completed their graphs the team will draw a presentation graph on an overhead transparency.  
11.  Compare team data and transparencies; discuss differences, outliers and technique.  Once the class agrees on what the measured slope is compare that measurement to the slopes calculated from the map exercise.
By choosing Levelers of roughly the same height on each team it is possible to use this technique to make a class topographic map of the hill.  
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