IS YEAST ALIVE? 

Humans use yeast every day to make bread and alcohol. Yeast purchased from the grocery store looks like small brown grains that, at first glance, do not appear to be alive. This experiment will test confirm that yeast is living through testing how it generates energy from food, also known as metabolism.

When yeast, humans, and other living organisms use energy, they break down high-energy molecules like sugar to get the energy they need and give off carbon dioxide as a by-product of this reaction.  

We will test how environmental conditions affect the extent to which yeast can metabolize sugar and produce a gas, which we will see is carbon dioxide. Yeast undergoes a form of anaerobic respiration – cellular respiration (producing energy from food) that does not require oxygen – called fermentation. Sugar is partially broken down to alcohol and CO2. This is how beer, wine, etc. are made and how bread rises. 
With your group, you will choose and test an environmental condition. This will be your independent variable. Your dependent variable will be the amount of carbon dioxide (CO2) produced, as measured by the diameter of a balloon over time, measured in centimeters. You will also need to determine a control group, the group that DOES NOT receive the independent variable. Lastly, you need to determine controlled variables, the conditions that remain the same between the groups.
Procedure
** Get your independent variable approved BEFORE beginning your experiment!**
1. Set up four test tubes in a test tube rack. 

2. With a Sharpie or a marker and tape, label each tube with a number, 1 through 4. Test tubes 1 and 2 will both have yeast, sugar and water and your independent variable.  Test tubes 3 and 4 will both have only yeast and water and sugar, with no independent variable. 

3. Put 20ml of warm tap water in a 100 mL beaker. Add 1 tsp. of dry yeast a little bit at a time, mixing the yeast in thoroughly before adding more.  Mix by swirling the beaker gently
4. Pour the yeast solution so that there is an equal amount in each of the four test tubes. 

5. Add 2 grams of sugar to each test tube. Add warm tap water to each test tube, filling each test tube 4/5 of the way to the top.

6. Add your experimental variable to test tubes 1 and 2. These tubes will be your experimental group. Do NOT add your experimental variable to test tubes 3 and 4. These tubes will be your control group.
7. Cover the opening of each test tube with a balloon to catch any gas that is formed.  Using the balloon to seal the end of the tests tube, hold a finger over the end of each test tube and shake it carefully to thoroughly mix the contents. 

8. Measure the diameter (width) of each balloon. Observe the test tubes and record your observations carefully in the table.  Then, every 4 minutes for 20 minutes, measure the balloon, and observe what occurs in the test tubes and any changes in the balloons that cover each test tube, and record your observations. If the yeast grains are capable of metabolism, it will take some time to produce enough carbon dioxide to see the change in the balloons. 

While waiting, answer the following questions about in your lab book:

1. What concept(s) is this lab about? (1 paragraph)

Explain what a reader would need to know about the CONCEPT behind the lab in order to complete the lab. You may use the lab handout, class notes, the textbook, etc., but summarize in your own words. 
2. What are you doing during the lab? (1 paragraph)

Describe the specific actions you are being asked to perform in the lab, such as measure something, analyze something, test something, etc. Summarize the lab procedure in your own words.

3. What is the overall purpose of the lab? (1-2 sentences)
Briefly describe how what you are being asked to do in the lab (the objectives) will help you learn about the lab's scientific concept(s). In other words, show the link between your response to question #2 (what you will do in the lab) to your response to question #1 (what you are supposed to be learning about by doing the lab).

4. Identify your variables! (Bulleted or numbered list)
First, identify the independent (IV), dependent (DV), and controlled variables (CVs) in the experiment. Beside each variable, give the unit of measurement, where appropriate. 
IV – What the experimenter is deliberately changing. (Ex. Amount of light given to plants, measured in lumens.)

DV – The measured result of that change. (Ex. Amount that plants grew, measured in centimeters.)

CV – What stays the same between the group given the IV and the control group. 
(Ex. Plants were given the same amount of water and kept at the same temperature, etc.)

5. Does this experiment use a control group? If so, which group is it? How do you know?
The control group in an experiment is the group that does not receive the independent variable.

6. MAKE PREDICTIONS! What is your hypothesis for the lab experiment?

Then state your hypothesis--the relationship or interaction among the variables, the outcome of the experiment you anticipate. Your hypothesis may be stated in 1-2 sentences or sketched out as a graph. Some labs will not require a formal hypothesis. Even so, predict what you expect to observe during the lab and any data qualitative or quantitative you expect to collect.

Remember, the format for a hypothesis is: If (independent variable), then (dependent variable). Ex. If plants are given water (independent variable), then they will grow (dependent variable).

7. What reasoning did you use to arrive at your hypothesis? (1-2 sentences.)
Explain your hypothesis using the scientific concept of this lab to show the reasoning behind your prediction. 
8. Use you book to find the answers to these background questions:
1. What are the characteristics of living things? 

2. What does anaerobic respiration mean? What kind of anaerobic respiration does yeast perform?

3. What gas will be released if yeast undergoes metabolism? How will we know if the yeast is releasing this gas?

4. We exhale CO2 when we breathe out as well. Do you think that humans and yeast have any biological processes in common based on your prior knowledge or this experiment?

After you have your data:

9. GRAPH the diameter of the balloon as it changed over time. Include a few sentences explaining your graph!

All graphs MUST be hand-drawn unless otherwise specified. 

Graphing check-list:

· What kind of graph should be used? 

Generally, a bar graph or scatterplot is more appropriate than a line graph. DO NOT PLAY CONNECT-THE-DOTS!

· What should the x-axis be labeled? The y-axis?

The IV generally goes on the x-axis and the DV goes on the y-axis.

LABEL YOUR AXES.

· What are appropriate units for the x-axis? The y-axis.

What units did you use during the lab? Use those, unless specified otherwise.

Put the units in parentheses next to the axes labels. 
· What is appropriate spacing for your units on each axis?

What should you ‘count by?’ Remember, not all graphs need to begin at the origin!

· Plot your data.

Use pencil and double-check your data before filling in with pen/marker.
· Include a legend explaining your data.\

Data and Analysis Questions

1. Record your observations in the table below. Include both observations of the yeast and the balloon. 

	
	Tube 1
	Tube 2
	Tube 3
	Tube 4

	0 minutes


	
	 

 
	
	

	4 minutes
	
	
	
	

	8 minutes


	
	
	
	

	12 minutes


	
	
	
	

	16 minutes
	
	
	
	

	20 minutes
	
	
	
	


Complete a lab report using the following format and questions. (This is taken from the general lab format already handed out. Note there are specific analysis questions relevant for this lab!)

1. Title

Write a title that captures what is important about the lab, including the scientific concept the lab is about and variables involved, the procedure, or anything else that is important to understanding what this report is about.When in doubt, use this format: What is the effect of [independent variable] on [dependent variable]? (Ex. What is the effect of light on the growth of plants?)
2. Attach your REVISED pre-lab write-up. 

You may wish to revise it based on your lab experience. You do NOT need to include your raw data (meaning any data or notes taken on handouts or in your lab notebook).

3. Results
In a paragraph, summarize the main findings of this lab. State any major findings in your data. Include units when applicable. This should be clear enough that the reader DOESN’T need to see your tables/graphs to understand what happened in your lab. 

4. Graphs and data:

Include a NEAT data table with your observations. DO NOT simply include your raw (and probably messy) data from class. Please re-write/re-type this!

GRAPH the diameter of the balloon as it changed over time. Follow the graphing checklist in the lab format! Include a few sentences explaining your graph!

All graphs MUST be hand-drawn unless otherwise specified. 

Graphing check-list:

· What kind of graph should be used? 

· Generally, a bar graph or scatterplot is more appropriate than a line graph. DO NOT PLAY CONNECT-THE-DOTS!

· What should the x-axis be labeled? The y-axis?

· The IV generally goes on the x-axis and the DV goes on the y-axis.

· LABEL YOUR AXES.

· What are appropriate units for the x-axis? The y-axis.

· What units did you use during the lab? Use those, unless specified otherwise.

· Put the units in parentheses next to the axes labels. 
· What is appropriate spacing for your units on each axis?

· What should you ‘count by?’ Remember, not all graphs need to begin at the origin!

· Plot your data.

· Use pencil and double-check your data before filling in with pen/marker.
· Include a legend explaining your data.

· If you’re using color, put a line of color and what it specifies. If you’re using symbols, make the difference between them clear, and put what they specify. 
Explain your data: In a sentence or two, explain each table, graph or diagram you include so that the reader has a clear sense of what you are looking at. 
5. Analysis: 
1. What did the yeast look like at the beginning of the experiment? At the end of the experiment? Was there any change in its appearance? If so, why do you think that change occurred? If not, why do you think no change occurred?

2. How did the diameter of the balloons in the experimental group compare to the diameter of the balloon in the control group? From this result, what was the overall effect of your independent variable on the respiration of yeast? 

3. From your results, which groups can you conclude underwent respiration? HOW DO YOU KNOW?
4. When you make bread, if you just mix flour, sugar and water, the dough does not rise, and the bread will be flat and hard. If you include yeast in the bread dough, then the dough rises and the bread is bigger and fluffier.  Explain how the yeast helps the bread dough to rise.

5. Conclusion
Paragraph 1: 

Write a sentence or two summarizing what you have learned about the scientific concept of the lab from doing the lab. Back up your statement with details from your lab experience.

Write a sentence or two stating whether or not the results from the lab procedure fully support your hypothesis, do not support the hypothesis, or support the hypothesis but with certain exceptions. If no formal hypothesis was made, did the lab go as you expected? Why or why not?

In a few supporting sentences, identify specific data from your lab that led you to either support or reject your hypothesis. Refer to the visual representations of your data as evidence to back up your judgment about the hypothesis.

Paragraph 2: Discuss other items as appropriate, such as (1) any problems that occurred or sources of uncertainty in your lab procedure that may account for any unexpected results; (2) how your findings compare to the findings of other students in the lab and an explanation for any differences; (3) suggestions for improving the lab. If there is anything else you have learned about from doing the lab, such as the lab procedures or kinds of analyses you used, describe it here.

6. References
If it is appropriate for your lab report, put a References section at the end. List any sources you referred to in writing the report, EXCLUDING your lab manual, textbook, or other course packet. (Articles, other books, etc.) This section will eventually need to be in MLA format.
