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Barefoot Running

Barefoot Running 
tEACHER Notes
1.
This experiment requires LabQuest App 2.1, or newer (LabQuest 2) or LabQuest App 1.7, or newer (original LabQuest). An update can be downloaded from the Vernier web site.
2.
The Goniometer comes with a set of elastic hook-and-pile straps that are used to attach the sensor to the subject. The elastic straps should always be used to attach the stationary arm of the sensor to the upper leg. If the subject is wearing running tights, you can also use hook‑and‑pile tape to attach the flexible arm of the Goniometer to the subject's clothing. The company 3M sells tape that is 1-inch wide that works well for this application. The hook‑and‑pile tape is called a Dual Lock™ Reclosable Fastening System. The online order code is 3M# S‑15826. 
3.
If the 14-inch strap is too short, you can increase the length to comfortably wrap around the foreleg. Thread the second 14-inch strap through the eyelet of the first strap. Fold the second strap over itself so that the hook‑and‑pile tape locks. This will increase the length of the strap by 8 inches. 
4.
The Goniometer comes with a set of flexible arms that vary in size. For subjects with smaller limbs, you may want to use one of the smaller joint arms on this sensor. To change the flexible arm, simply loosen and remove the screw that secures the arm to the dial. Select the appropriate joint arm and fasten it to the sensor with the screw provided. Verify that the terminal edge of the joint arm is aligned with the set screw on the side of dial. Reposition the flexible arm of the Goniometer if necessary. Follow the directions for calibrating the sensor that can be found in the sensor booklet.
5.
You can easily reverse the reporting direction of the Goniometer if a student attached it to the left leg of a subject. Tap the angle reading in the Meter tab, and select Reverse.
6.
For best results students should be told to run at a moderate and natural pace when conducting this experiment. Sprinting should be discouraged.
7.
You can use Logger Pro to make bar graphs of the data. 

a. Open Logger Pro. Double-click the X column heading and name it Condition. Enter COND for the short name. Leave the units blank. You are going to enter categorical data so select Treat As Text for the Data Type. Select Done. 

b. Double-click the Y column heading and give it an appropriate name and units based on the data for your experiment (e.g., Cadence, strides/minute). The Data Type is Numeric.
c. Enter your data. 

d. When you are finished entering data, click on the graph to choose it. Choose Graph Options from the Options menu. Select the Bar Graph check box. Click the Axes Options tab, select Autoscale From 0 for the Y-Axis Scaling, and select Done.
SAMPLE DATA
	Table 1 – Angle 

	Condition
	Maximum angle (º)
	Minimum angle (º)
	ROM (º)

	Running shoes
	108.6
	 9.05
	99.5

	Barefoot 
	107.7
	6.02
	101.7


	Table 2 – Pace 

	Condition 
	Stride period (seconds/stride)
	Stride frequency (strides/second)
	Cadence (strides/minute) 

	Running shoes
	0.759
	1.316
	78.96

	Barefoot 
	0.682
	1.466
	87.96


ANSWERS TO THE DATA ANALYSIS QUESTIONS

1.
Results will vary. For the sample data, the ROM when running with running shoes was 99.5º and the ROM when running barefoot was 101.7º. The difference between the two conditions is less than 2º and is not significant.
2.
Results will vary. For the sample data, the cadence when running with running shoes was 78.96 strides per minute and the cadence when running barefoot was 87.96 strides per minute. This difference between the two conditions is 9 strides per minute and appears significant.

3.
Results will vary. People have different running styles. Runners that have been trained to heel strike or to have a heel-to-toe stride will see the greatest change in cadence when running barefoot. Runners that have been trained to land on their midsole may not see a large difference in cadence when running barefoot. Differences in ROM may or may not be observed
.
Sample Graphs
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Joint angle data from the knee when running 
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Cadence when running with running shoes and barefoot  
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