CURRICULUM EMBEDDED PERFORMANCE TASK MATRIX—TENTH GRADE HIGH SCHOOL SCIENCE (CAPT)
	PARAMETER
	GRADE 10
STRAND V:  GENETICS, EVOLUTION, AND BIODIVERSITY

	EMBEDDED TASK TITLE
	YEAST POPULATION DYNAMICS

	YOUR TASK
	You and your lab partner will grow yeast in a 
molasses solution (food for the yeast) and investigate how one factor
 influences the change in yeast growth as measured by the amount of carbon dioxide produced.

	RESEARCH QUESTION
	Of 50% molasses, 25% molasses, 

12% molasses, 6% molasses, and 3% molasses which dilution is the 

BEST for growing yeast as evidenced by the amount of CO2 collected in mL

	HYPOTHESIS/PREDICTION
	If yeast is cultivated in 50%, 25%, 12.5%, 6.25%, and 3.125% molasses dilutions, 
then the greatest yeast growth will occur in the 50% solution because it contains the most energy.

	EXPERIMENT

INDEPENDENT VARIABLE
	% Yeast dilutions (50%, 25%, 12.5%, 6.25%, and 3.125%)

	EXPERIMENT

DEPENDENT VARIABLE
	Amount (mL) of CO2 produced

	CONTROL EXPERIMENT
	Yeast in 0% molasses solution (i.e., pure water).

	VARIABLES THAT MUST BE KEPT CONSTANT
	Same amount of molasses solution (100 mL), same amount of yeast suspension (5 drops), same temperature (20( C), same light (room illumination), and same pH (5.0).


Yeast Populations
Student Materials
Yeast is a single-cell fungus that produces carbon dioxide as a byproduct of cellular respiration. The release of carbon dioxide causes bread dough to rise.  Because the yeasts are small and reproduce rapidly, yeast organisms are useful for studying various factors such as food availability, temperature change and a shift in pH that may influence the rate at which a population grows.  The optimum temperature for yeast metabolism and yeast reproduction is between 30 and 35 degrees Celsius depending on the species and providing there is an adequate food supply. These cells produce carbon dioxide gas as a waste product and the amount of carbon dioxide is an indication of yeast growth.
Listed below are the suggested materials for the laboratory exercise. You may use additional materials if they are available.

Suggested materials: 
Teacher prepared yeast suspension (Saccharomyces cerevisiae)






Teacher prepared 25% molasses solution (unsulfured with nitrogen)




Several 1 ml graduated dropping pipettes





60 mL Syringe
100 mL graduated cylinder
Balance

Safety goggles
Lab aprons

pH paper











Learning objective:

Students will be able to identify the relationship between a change in environmental conditions and yeast growth. Some of the variables students may investigate include changes in the concentration of food, light, pH and temperature.

Safety note:  Some students have severe allergies to yeast and will need an alternative laboratory investigation.  See the school nurse for specific health-care considerations.

Carbon Dioxide (CO2) Collection Apparatus (120 mL Vial and 60 mL Syringe)
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ALL YEAST EXPERIMENTS WERE RUN AT 20( C (68( F)

Amount of Carbon Dioxide (CO2) Produced by the Yeast in mL
	(Independent Variable)

Concentration of Molasses (%)
	Trial #1

(Dependent Variable)

Amount of CO2 Produced (mL)
	Trial #2

(Dependent Variable)

Amount of CO2 Produced (mL)
	Trial #3

(Dependent Variable)

Amount of CO2 Produced (mL)
	3 Trial

Average

(Dependent Variable)

Amount of CO2 Produced (mL)

	50%

Molasses Solution
	0
	1.5
	1.5
	1

	25% 

Molasses Solution
	10
	12
	14
	12

	12.5% Molasses Solution
	48
	49
	50
	49

	6.25% Molasses Solution
	28
	32
	36
	32

	3.125% Molasses Solution
	14
	12
	13
	13

	Control Experiment

0% Molasses Solution (Pure Water/No Food)
	0
	0
	0
	0
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QUESTIONS

1. Use the graph and data table to describe the relationship between % Molasses and the amount of CO2 produced.

2. Why do you think that virtually no CO2 (1 mL) for the yeast suspension in 50% molasses?

3. Write the procedure to carry out this experiment.

4. Why is there NO carbon dioxide (CO2) produced by the yeast in the control experiment?

5. In terms of validity why is the 3 trial average better than a single trial?

6. Identify 5 variables that were held constant in the yeast population experiment.

7. Explain why it is important for these variables to be held constant.

8. Given that food (molasses) is one of the requirements for a yeast population to increase in size explain why more CO2 is produced in the 12.5% molasses than either the 6.25% or the 3.125% solutions?
9. What is the relationship between the yeast’s food and carbon dioxide? Use a chemical equation in your answer. The specific food in the molasses that is used by the yeast is for all intents and purposes glucose derived from sucrose (table sugar).
10. Given that this yeast experiment was run at 20° C (68° F), which is room temperature, explain what would happen in terms of the yeast population (measured via mL of CO2 produced) if the 12.5% molasses experiment were run at the optimum temperature for yeast growth (i.e., increase in population) which is 32.5° C?
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