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Bubbles in Your Bread

Baking bread is something many people all over the world do every day. Have you ever baked bread using yeast? Did you know that yeast are living organisms? In a water environment, yeast use sugar and oxygen to produce a gas called carbon dioxide, CO2. The carbon dioxide makes the dough rise and creates the bubbles or air pockets that you can see in the bread that you eat.

OBJECTIVES

In this activity you will

· Use a Pressure Sensor to measure the pressure caused by the production of CO2.
· Make observations about how temperature affects rising dough.

MATERIALS

	computer with Logger Lite software installed

	Go! Link interface

	Vernier Gas Pressure Sensor 

	plastic tubing and stopper assembly

	large bowl

	warm water (approximately 30-35°C)

	cold water (approximately 5-10°C)

	bread dough 

	plastic bottle 

	paper towels or rags to clean up spills

	tray (if available)


Key Question

Does temperature make a difference in the amount of time it takes for bread to rise?

Hypothesis

I think that the _________ (warm or cold) bread dough will rise faster because 


PREDICTION

In the first part of this activity, you will test cold dough. Click the Predict button, [image: image1.png]


, and draw a line that shows your prediction for how the pressure will change when the dough is in cold water.

PROCEDURE

Part I  Pressure Change for Dough in Cold Water


1.
Do the following to get the Pressure Sensor ready to collect data.

a. Make sure the Pressure Sensor is connected to the Go! Link and that the Go! Link is connected to the computer. 

b. Close the valve on the stopper. The handle should be sideways to the valve. Look at the drawing below to see what the valve looks like when it is closed and open.

[image: image8.jpg]{l
-~

(

Valve Closed
Valve Open




2.
Start Logger Lite on your computer.


3.
Open the file for this activity by doing the following:

c. Click the Open button, [image: image2.png]


.

d. Open the file called “Elementary Science.”

e. Open the file called “19 Bubbles in Bread.”


4.
To prepare the dough for data collection, follow these steps:

f. Get a ball of dough from your teacher. 

g. Put the dough in the bottle. Rolling the dough into a snake shape may help you get it in the bottle. 
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Lightly tap the bottle on a table to help the dough settle to the bottom.


5.
Follow these steps to get ready to collect data:

i. Twist the stopper into the mouth of the bottle so it fits tightly. Important: The stopper must be twisted in tightly or it may pop out. 
j. Put the bottle in the bowl.

k. Have one student hold the bottle down in the bowl, or use masking tape to tape the bottle down.

l. Carefully pour the cold water into the bowl. 


6.
Click [image: image3.png]


 to start data collection.


7.
Data collection will last 10 minutes. During this time, watch the data and the dough to observe the changes taking place. Record your observations about the pressure and what happened in the bottle during the reaction in the Part I Observations Sheet.

	Part I Observations Sheet



	

	

	

	

	

	

	



8.
When data collection is over, click the 
Store button, [image: image4.png]


, to save your data.


9.
Open the valve on the stopper and watch what happens to the pressure. Record what you see on 
the Part I Observations Sheet. 

Part II  Pressure Change in Warm Water

Prediction

Click the Predict button, [image: image5.png]


, and draw a line that shows your prediction for how the pressure will change as the dough is warmed up.

10.
Do the following to get the materials ready for data collection.

m. Empty the cold water as directed by your teacher.

n. Close the valve on the stopper by turning it sideways to the valve, making a plus sign (see the “Valve Closed” drawing above). 

o. Put the bottle back in the bowl.

p. Carefully pour warm water into the bowl.


11.
Click [image: image6.png]


 to start data collection.


12.
Record your observations about the pressure changes and what happens in the bottle on the Part II Observations Sheet below:

	Part II Observations Sheet

	

	

	

	

	

	

	

	




13.
Open the valve on the stopper and watch what happens to the dough. Record what you see on the Part II Observations Sheet. 


14.
Dispose of your materials as directed by your teacher.

ANALYZE YOUR DATA


1.
Click the Examine button, [image: image7.png]


, to find the pressure at each minute of the experiment. Record each value in its place in the Data Table. 

	Data Table

	
	Cold water
	Warm water 

	Beginning pressure
	kPa
	kPa

	Pressure at 1 minute 
	kPa
	kPa

	Pressure at 2 minutes
	kPa
	kPa

	Pressure at 3 minutes
	kPa
	kPa

	Pressure at 4 minutes
	kPa
	kPa

	Pressure at 5 minutes
	kPa
	kPa

	Pressure at 6 minutes
	kPa
	kPa

	Pressure at 7 minutes
	kPa
	kPa

	Pressure at 8 minutes
	kPa
	kPa

	Pressure at 9 minutes
	kPa
	kPa

	Pressure at 10 minutes
	kPa
	kPa



2.
Look at each of the columns in the Data Table. Do you see a pattern in the values for the warm-water dough? Is there a pattern in the values on the cold-water dough column?

3.
What do you think would happen to the warm-water dough if you allowed the experiment to run much longer? How about the cold-water dough?

4.
What effect does temperature have on the reaction? Do you think it would be easier to bake bread on a hot day or a cold day? Why do you think so?



Good job!!
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