
Kickstart Your Heart:

The Effect of Exercise on Heart Rate

(Teacher Notes)
Background Information:
The heart rate is the number of contractions of the heart in one minute.  It is measured in beats per minute (bpm).  On average, the adult human heart beats at about 70 bpm in males and 75 bpm in females.

The body can increase the heart rate in response to a wide variety of conditions, as you will see in the following lab.  In Part A, you will measure your heart rate with relation to physical activity.  In Part B, your task will be to design your own investigation of the blood transportation or respiratory system.

Curriculum Objectives:

· 8-1-15 – Compare heart rate and respiratory rate before, during, and after various physical activities; explain the observed variations; and discuss implications for overall health.

· S3B-3-01 – Design and execute an experiment to investigate an aspect of the transportation or respiratory system.  Examples: the effect of exercise on heart rate and/or respiratory rate, the effect of adrenalin on blood pressure, carbon dioxide production as an indicator of metabolism.
Teacher Notes:

The following Demonstration occurs in Part A of the activity, where the students will measure their heart rates in response to physical activity (doing “sit-and-stands” for 1 and 2 minute periods).  After executing this procedure, they will then answer some follow-up questions to further explore the nature of the blood transportation system.

In Part B, the students will be directed to design an investigation of their own, where they will need to be cognizant of the investigation’s need to be reliable and fair.

Kickstart Your Heart:

The Effect of Exercise on Heart Rate

(Student Copy)

Background Information:

The heart rate is the number of contractions of the heart in one minute.  It is measured in beats per minute (bpm).  On average, the adult human heart beats at about 70 bpm in males and 75 bpm in females.

The body can increase the heart rate in response to a wide variety of conditions, as you will see in the following lab.  In Part A, you will measure your heart rate with relation to physical activity.  In Part B, your task will be to design your own investigation of the blood transportation or respiratory system.

Materials:

· Yourself!

· Stopwatch, timer, or clock

Safety Precautions:

· If you have a heart condition or an aversion to mild physical activity, you may partner up with a classmate who will perform the following procedure.

PART A – Measuring Heart Rate in Response to Physical Activity

In the following procedure, you will measuring your heart rate before and after exerting effort with a mild exercise.  Furthermore, you will be required to measure the length of time it takes for your heart rate to return back to your original resting heart rate.  You should read through all the steps of the procedure and form a hypothesis prior to performing the demonstration.

Procedure:

1. Take your pulse for pulse for 1 minute (resting heart rate).  Record the number of beats per minute.

2. Sit in a chair and stand up, then sit down again (sit-and-stands).  Repeat this for 1 minute.  After 1 minute elapses, measure your heart rate for 1 minute.  Record your results in the table provided.

3. Now do “sit-and-stands” for 2 minutes.  Afterwards, measure your heart rate for 1 minute and record your results.

4. For each minute afterwards, record your heart rate until you have returned to your resting heart rate.
	Resting Heart Rate (bpm)
	After 1 minute of sit-and-stands (bpm)
	After 2 minutes of sit-and-stands (bpm)

	
	
	


	HR - 1 min after
	HR – 2 min after
	HR – 3 min after
	HR – 4 min after
	HR – 5 min after
	HR – 6 min after
	HR – 7 min after
	HR – 8 min after

	
	
	
	
	
	
	
	


PART A Questions – Answer the following questions in the spaces provided




PART B – Create Your Own Investigation

In Part A, you discovered the relationship between physical activity and heart rate.  Now, your task is to design your own investigation – explore a question you maybe have in regards to the transportation or respiratory system.  Similar to Part A, where the question posed was “What is the effect of physical activity on heart rate?” you must think up a question that you feel is important to investigate.
You will have a number of materials available for your open investigation, but you are definitely not limited to using these, since you are allowed to perform measurements in standard or non-standard units.  You may also want to create a chart to record your results.  Finally, be sure to list the necessary steps (procedure) to perform the investigation, including any safety precautions, if needed.

Some areas of investigation to consider:

· What is the effect of caffeine intake on heart rate over a period of time?

· What is the effect of sugar intake on heart rate over a period of time?

· What is the effect of different emotions on heart rate?

· What is the effect of different music styles on heart rate?

Questions for Designing a Procedure:



Prodedure:
List out the steps of your procedure, including any safety precautions, if necessary.


Results Section – Data and Observations:
Use the following page to record your results.  Include a chart AND graph to organize your results.

Discussion and Conclusion:




1. Compare your results.  What can you conclude as a result of your findings?





2. Does your heart rate increase when “sit-and-stands” are done for 1 minute compared to “sit-and-stands” which are done for 2 minutes?  Was this a significant difference?  Explain why you think this is so.





3. How long (in minutes) does it take for you to return to your resting heart rate?





4.  Based on your response in Question 3, what can you conclude about your own transportation system, based on your results?





What is the purpose of this investigation? (What question are you attempting to answer?)





What are the main variables in this investigation?  List them.  What variable will be changed (and how)?





What variable will be measured?  This may be measured in standard/non-standard units.





What variables need to remain the same to make this a reliable and fair test?

















Explain your observations in terms of the background theory we know regarding the transportation system and/or blood flow.





Based on your background knowledge, are your observations what you expected?  Give good reasons why or why not.





At the beginning of this investigation, you were asked what the purpose of your investigation was (first question in Part B).  After completing your procedure, what is your answer in reply to that question?





Lastly, what improvements or changes would you make to this investigation if you were to investigate the same question again?
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