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EKG: Factors That Affect the Heart


Student Inquiry Worksheet


EKG: Factors That Affect the Heart
Driving Questions
How does an electrocardiogram (EKG) of a person at rest compare with the same person’s EKG after mild exercise?
Background
An electrocardiogram, also called an EKG or ECG, is a simple test that detects and records the electrical activity of the heart. It helps to detect and locate the source of heart problems. Electrical signals in the heart trigger heartbeats. These signals start at the top of the heart in an area called the right atrium. The electrical signals travel from the top of the heart to the bottom. They cause the heart muscle to contract as they travel through the heart. As the heart contracts, it pumps blood to the rest of the body.

An EKG shows how fast the heart is beating. It shows the heart’s rhythm (steady or irregular). 

With each heart beat, the pacemaker of the heart (called the SA node) conducts electricity. The electrical current travels from the SA node in the right upper chamber of the heart down to the two lower chambers, the ventricles, of the heart. The electrical activity always precedes each contraction. Electrodes placed throughout the body record the signal generated from the heart. A normal EKG signal typically has five waves:

· P wave—represents the electrical signal in the upper chambers (depolarization of the atria) of the heart and occurs before the atria contract to squeeze blood into the lower chambers (the ventricles). Repolarization of the atria is hidden by the QRS wave.

· Q, R, and S waves (QRS complex)—represent the electrical signal that occurs before the ventricles squeeze blood out through the aorta and to the body (depolarization of the ventricles).

· T wave—represents the electrical signal that occurs just before the upper chambers of the heart expand and refill with blood (repolarization of the ventricles).

One part of a typical EKG is a "flat line" or trace indicating no detectable electrical activity. This line is called the isoelectric line. Deviation from this line indicates electrical activity of the heart muscles. 
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Materials and Equipment

For each student or group:

	· Data collection system
	· Electrode patches (included with sensor)

	· EKG sensor


Procedure
After you complete a step (or answer a question), place a check mark in the box (() next to that step.

Note:  When you see the symbol "�" with a superscripted number following a step, refer to the numbered Tech Tips listed in the Tech Tips appendix that corresponds to your PASCO data collection system. There you will find detailed technical instructions for performing that step. Your teacher will provide you with a copy of the instructions for these operations.
Set Up
1.
(
Start a new experiment on the data collection system. �(1.2)
2.
(
Connect the EKG sensor to the top of the data collection system. �(2.1)
3.
(
Display Voltage in millivolts (mV) on the y-axis versus Time in seconds (s) on the x-axis of a graph. �(7.1.1)
4.
(
Peel three electrode patches from the backing paper. Firmly place the first electrode on the right wrist. Place a second electrode on the right elbow pit. Place the third electrode on the left elbow pit.

5.
(
Place each electrode so it is on the inside part of the arm (closer to the body) and so the tab on the edge of the electrode patch points down. This way, the wire of the sensor can hang freely, without twisting the edge of the electrode patch.
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6.
(
Connect the black (or “reference”) alligator clip to the right wrist electrode patch. 
7.
(
Connect the green (or negative) alligator clip to the right elbow electrode patch.

8.
(
Connect the red (or positive) alligator clip to the left elbow electrode patch. 

9.
(
Remind the person whose EKG is being measured to relax, to remain as still as possible, and not to look at the data as it is recorded. 
Collect Data 

Before Exercise
10.
(
Start data recording. �(6.2)
11.
(
Why do you think that subject needs to remain relaxed and still?

12.
(
After 20 seconds, stop data recording. �(6.2)
13.
(
Name data run 1 "Before Exercise". �(8.2)
14.
(
Save this part of your experiment. �(11.1)
15.
(
Remove the clips from all three electrode patches. Leave the electrode patches attached to the person whose EKG is being measured.

16.
(
Why are the clips removed before exercise?

After Exercise

17.
(
Have the test subject exercise for 3 minutes by jogging in place (or an equivalent activity such as stepping in place or jumping jacks). 

18.
(
What kind of exercise did you perform?

19.
(
At the end of 3 minutes of exercise, have the test subject sit down in a chair or lie down on a couch. Reattach the metal clips to the electrode patches in the same arrangement as before. 

20.
(
Remind the person whose EKG is being measured to relax, to remain as still as possible, and not to look at the data as it is recorded.
21.
(
Start data recording. �(6.2)
22.
(
After 20 seconds, stop data recording. �(6.2) Remove the metal clips and carefully remove the electrode patches.

23.
(
Describe how you feel after exercising for three minutes.

24.
(
Name data run 2 "After Exercise".

25.
(
Save your experiment, �(11.1) and clean up according to your teacher's instructions.
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