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 9-12th PLTW® HBS
Lesson: April 27, 2020

Objective/Learning Target:  

Students will be able to identify the three main body energy systems: phosphagen 
system (phosphate energy system), anaerobic respiration (the glycogen–lactic 
acid system), and aerobic respiration. (Reference: PLTW® 4.4.1 The Body’s 
Response to Exercise)

Human Body Systems
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Before we start our lesson today, watch the following videos: 

● Aerobic & Anaerobic Respiration

● Anaerobic Respiration in Muscles

Let’s Get Started/Warm Up Activities:
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https://www.youtube.com/watch?v=04cUKimk5GA
https://www.youtube.com/watch?v=40Wp3-ntNis


Go to this website article: 
The 3 Energy Systems & When You Need Them

Activity #1:
● Click HERE and draw the energy system comparison table on a piece of paper or in your 

notebook.
● Read the website article above about the human body’s three major energy systems. As 

you are reading, complete the table.

Lesson/Activity:
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https://runnersconnect.net/energy-systems-running/
https://docs.google.com/document/d/13MqRMFqfaay3nPCkCMsNTm_qxQuvnjKhj7gnioT832M/edit?usp=sharing


Activity #2:
● Click HERE and rewatch the warm-up video. Pause at 1:43 min and record the information 

about aerobic and anaerobic respiration on your piece of paper or in your notebook. Make 
sure to include the reactions for aerobic and anaerobic respiration.

Activity #3:
● Click HERE and the video. Draw a diagram illustrating how cells in the phosphagen system 

(also called phosphate energy system) use creatine phosphate to make ATP.

Lesson/Activity continued:
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https://www.youtube.com/watch?v=04cUKimk5GA
https://www.youtube.com/watch?v=t6AwXiWyybk


Activity #1 Answer(s):
Click HERE or see the completed energy systems table below.

 

Lesson/Activity Answers:
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https://docs.google.com/document/d/1ELLmp99bAup3J74ltki9KGAADU1O0jGX2x4jjMnCsWo/edit?usp=sharing


Activity #2 Answer(s):
Click HERE or see slide on the 
right.

 

Lesson/Activity Answers:
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https://www.youtube.com/watch?v=04cUKimk5GA


Activity #3 Answer(s):
Click HERE and pause at 1:14 min or 
see diagram on the right.

Lesson/Activity Answers:
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https://www.youtube.com/watch?v=t6AwXiWyybk


Practice:
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Watch video: 13-Year-Old Runs the 400m in 48 Seconds!

Practice: In the video above, 13-year-old Mekhi Gammons completed the 400-meter dash in 
47.86 seconds to break the world record for his age group! Before, during and after the race, 
Mekhi would have used energy from different sources: phosphagen system, anaerobic respiration 
(the glycogen–lactic acid system), and aerobic respiration. For each of the following, decide 1) 
which system was the most likely to provide Mekhi energy, and 2) explain your reasoning for 
your choice.

A. Mekhi had to walk a mile from his mother’s car to the race track.
B. Mekhi had a burst of energy when the whistle was blown to start the race, and Mekhi 

took the lead immediately.
C. Mekhi ran as fast as he could for 400 meters (approximately a quarter of a mile). 
D. After the race, Mekhi cooled down by walking slowly around the track.

https://www.youtube.com/watch?v=00dfFW7KENQ


Practice Answers:
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Practice: Before, during and after the race, Mekhi would have used energy from different sources: 
phosphagen system, anaerobic respiration (the glycogen–lactic acid system), and aerobic respiration. For each 
of the following, decide 1) which system was the most likely to provide Mekhi energy, and 2) explain your 
reasoning for your choice.

A. Mekhi had to walk a mile from his mother’s car to the race track. Aerobic respiration is the most 
likely source since Mekhi had available oxygen to use and was not using large amounts of energy 
while walking.

B. Mekhi had a burst of energy when the whistle was blown to start the race, and Mekhi took the lead 
immediately. Aerobic energy since he had available oxygen to use at the beginning of the race. 

C. Mekhi ran as fast as he could for 400 meters (approximately a quarter of a mile). Anaerobic 
respiration is the most likely source since he would have been low on oxygen.

D. At the very last seconds of the race, Mekhi gave all the energy he could muster to increase his 
speed. Anaerobic and phosphagen systems: Mekhi would have needed to use creatine phosphate 
during the phosphagen phase for the burst of energy.

E. After the race, Mekhi cooled down by walking slowly around the track. It is possible that Mekhi 
was using energy from both anaerobic and aerobic depending on his available oxygen levels.



Learn More:
HBS Unit 4.4.1 Flashcards
Test your knowledge by clicking on the link above.

ATP Energy In The Body
Storage of ATP in the muscles is limited: any movement that lasts longer than a few 
seconds requires more ATP to be produced. Learn ways to that you can train your 
body to utilize the three energy systems more efficiently.

Aerobic vs. Anaerobic Differences
Learn even more about aerobic and anaerobic processes in the body by exploring 
Glycolysis, the Krebs Cycle, and the Electron Transport Chain. 

Additional Practice and/or Resources:
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https://quizlet.com/306462560/hbs-441-flash-cards/
https://www.youtube.com/watch?v=dWe8vtztW-4
https://www.youtube.com/watch?v=8Y_FdjI2v4I&t=106s

