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Life Science Lab Investigation #13: Cellular Respiration A 
Do peas and yeast use oxygen to produce energy? 

 

Introduction: We all know that we need oxygen in order to survive. We know this because the air we 
inhale contains about 21% oxygen (O2) but the air we exhale only contains about 15% O2. We use the 
oxygen that we get from the air to convert sugar into energy.  In fact, we can only survive for a few minutes 
without oxygen – it is that important.  
 
We also know that mammals and birds use O2 to produce energy. We can see them inhale and exhale air 
out of their lungs just like us.  But what about other types of living things, such as plants, that don’t breathe? 
You have already learned that plants use sunlight to convert CO2 and H2O into sugar and give off O2 as a 
waste product. Do they also use O2 to convert the sugar they make into energy like we do? What about 
fungi? Fungi are not able eat like animals do, nor can they manufacture their own food the way plants do. 
Instead, fungi feed by absorbing nutrients from the environment around them. They accomplish this task by 
growing through or within a food source. So do fungi need oxygen to produce the energy they need or do 
they rely on something else? In this lab investigation you will explore these issues and learn more about 
how plants and fungi produce the energy they need to survive as part of the process. 
 
Your Task:  Design a controlled experiment to determine if peas (a type of plant) and yeast (a type of 
fungus) use oxygen to produce energy like we do. To do this, you will need to use an O2 gas sensor to 
determine if germinating (wet) peas and yeast that has an amble supply of sugar cause a change in the O2 
concentrations of air. If you can show that peas and yeast consume O2 under these conditions, then you will 
have strong evidence that plants and fungi use O2 to produce energy just like animals. The guiding 
question of this investigation is: Do peas and yeast use oxygen to produce energy?  
 

Materials: You may use any of the following materials during your investigation.  
 

• O2 gas sensor 
• 25 Germinating (Wet) Peas 
• 25 Non-Germinating (Dry) peas 
• 25 Glass beads 

• Yeast suspension (5 ml) 
• 5% Sugar solution (30 drops) 
• 2-250 ml plastic bottles 
• Laptop computer

Safety Precautions: Follow all normal lab safety rules. 
 
Getting Started: Figure 1 shows how you can measure 
changes in O2 levels in a 250 ml flask using an O2 gas sensor. 
To determine if germinating (wet) peas and yeast that has an 
ample supply of sugar consume or produce oxygen you will 
need to include several controls in your experiment. First, and 
foremost, you will need to make sure that water does not 
decrease the amount of O2 in the flask on its own (because the 
yeast are dissolved in water and the germinating peas have 
been soaked in water) – this is called a ‘negative control’. You 
will also need to determine if the non-germinating peas 
consume oxygen and if yeast without sugar consumes oxygen.   
 
Your group will need to submit an investigation proposal to your instructor before you begin 
collecting data. As you work though this activity, consider what data and evidence are and the 
relationship between them. Also, think about the difference between observations and inferences. 

    
Figure 1. How to measure the amount of oxygen 

produced or consumed by peas and yeast  
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Argumentation Session: Once your group has completed 
your work, prepare a whiteboard that you can use to share 
and justify your ideas. Your whiteboard should include all the 
information shown Figure 2. 
 

To share your work with your classmates, we will be using a 
Round-Robin format. This means that one member of your 
group will stay at your work station to share your groups’ 
ideas while the other group members will go to the other 
groups one at a time in order to listen to and critique the 
arguments developed by your classmates.   
 

Remember, as you critique the work of others, you have to decide if their claim is valid or acceptable based 
on how well they are able to support their ideas. In other words, you need to determine if their argument is 
convincing and persuasive.  To do this, ask yourself the following questions: 
 

• Is their claim sufficient (it answers the research question) and coherent (it is free from 
contradictions)? 

• Did they use genuine evidence (data that has been collected, analyzed, and interpreted by the 
researchers) to support their claim? 

• Did they use enough evidence to justify their ideas? 
• Is their evidence of high quality?  In other words, is their evidence valid (they used appropriate 

methods to gather and analyze their the data) and reliable (they attempted to reduce error in their 
measurements or observations)? 

• Is there any counterevidence that does not support their claim?  
• How well does their claim fit with other theories and laws that are used in science to explain or 

describe how the world works?  
• Is their rationale adequate (they explain why the included their evidence and why their evidence 

supports their claim) 
• Is their reasoning appropriate (rational and sound)? 

 

Once the argumentation session is complete, you will have a chance to meet with your group and revise 
your original argument. Your group might need to gather more data or design a way to test one or more 
alternative claims as part of this process.  Remember, your goal is to develop the most valid or acceptable 
answer to the research question at this stage of the your investigation! 
 

Report: Once you have completed your research, you will need to prepare an investigation report that 
consists of three sections. Each section should provide an answer for the following questions:  
 

1. What were you trying to do and why?  
2. What did you do during your investigation and why did you conduct your investigation in this way?  
3. What is your argument? 

 

Your report should answer these questions in 2 pages or less. This report must be typed and any diagrams, 
figures, or tables should be embedded into the document. Be sure to write in a persuasive style; you are 
trying to convince others that your claim is acceptable or valid! 
 

Figure 2. Information needed on a Whiteboard 

The Research Question: 

Our Evidence: Our Rationale: 

Our Claim: 
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Experiment Proposal 
 

The Research Question  
 

     

Hypothesis 1  Hypothesis 2  Hypothesis 3 
IF…  IF…  IF… 

     
  The Test   
AND…     
Procedure Diagram of Equipment Setup 

What data will you collect? 
 
 
 
 
 

How will you analyze the data? 

     
Predicted Result if  

Hypothesis 1 is Valid 
 Predicted Result if  

Hypothesis 2 is Valid 
 Predicted Result if  

Hypothesis 3 is Valid 
THEN…  THEN…  THEN… 

   

The Actual 
Results 

AND… 
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Checkout Questions: Respiration A 
 

1. Pictured below is a picture of an animal cell.  Use this diagram to explain why animals take in oxygen 
(O2) and give off carbon dioxide (CO2). 

 

 
 
 

2. Does a living thing need to be able to breathe in order to respire?     Yes    No 
 

Explain your reasoning. 
 
 
 
 
 

 
3. You measured the O2 level of the air inside the flasks during the lab.  What term would a scientist use 

to describe those measurements?   
 
a. Evidence 
b. Data 
c. I’m not sure 

 
Explain your answer. 
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4. You compared how the O2 level of the air inside the flasks changed over time with wet (germinating) 
peas and with dry (non-germinating peas) during the lab.  What term would a scientist use to describe 
that comparison?   

 
a. Evidence 
b. Data 
c. I’m not sure 

 
Explain your answer. 
 
 
 
 
 
 

5. You were investigating how peas and yeast change the O2 levels inside a flask during the lab.  Some of 
your classmates might have said, “The O2 level goes down because peas and yeast use O2 to produce 
energy.” What term would a scientist use to describe this statement? 
 

a. It is an observation 
b. It is an inference 
c. I’m not sure 
 

Explain your answer.  
 
 
 
 
 
 
 
6. You measured how the O2 levels inside a flask filled with peas changed over time during the lab.  Some 

of your classmates might have said, “The O2 level of the water changed from 16% to 4% in 10 
minutes.” What term would a scientist use to describe this statement? 
 

a. It is an observation 
b. It is an inference 
c. I’m not sure 
 

Explain your answer.  
 

 
 


