Lab Investigation: Elasticity and Gummy Worms?
Introduction: 
	

	Figure 1. Gummy Worms: Man made polymers.


All matter is made up of atoms, like carbon, or hydrogen, or oxygen. Atoms are linked together to form larger compounds called molecules. Some molecules are made by stringing together repeated sub-units. Such molecules are called polymers. Polymer molecules chain themselves together unlike solids or liquids. This chaining allows the molecule to hold together and resist being pulled apart. Polymers can stretch, bend, and change shape.  This property is what makes them so unique.

Rubber is an example of a natural polymer. The chains of molecules in rubber have a natural elasticity. Having elasticity these substances can stretch when pulled and when the pulling force is removed, the elastic polymers in rubber spring back to their original length. Other polymers can be man-made like Jello and Gummy worms. 

Solid materials generally expand when heated and contract when cooled. Many materials expand when heated and contract when cooled. How will temperature affect the elasticity of rubber bands? 

Your Task: Will be to determine how temperature affects the elasticity of gummy worms.
The guiding question of this investigation is: Is the elasticity of a gummy worm affected by temperature?
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Materials: You may use any of the following materials during your investigation. 

· Gummy worms
· Heat lamps

· Timer
· Cups

· Ruler

· Refrigerator/freezer

Safety Precautions: Be Careful not to burn yourself on the heat lamps.

Getting Started: In order to answer this research question you will need to design and conduct an investigation. To accomplish this task, you must determine what type of data you will need to collect, how you will collect it, and how will you analyze it. To determine what type of data you need to collect think about the following questions:
· How will you define elasticity?

· What will serve as your dependent variable (e.g. room temperature)
· What type of measurements or observations will you need to record during your investigation?

To determine how you will collect your data, think about the following questions:

· What will serve as a control (or comparison) condition?

· What types of treatment conditions will you need to set up and how will you do it?

· How many gummy worms will you need to use in each condition?

· How often will you collect data and when will you do it?

· How will you make sure that your data is of high quality (i.e., how will you reduce error)?

· How will you keep track of the data you collect and how will you organize it?  
In order to determine how you will analyze your data think about the following questions:
· How will you determine if there is a difference between the treatment and control conditions? 
· What type of calculations will you need to make? 
· What type of graph could you create to help make sense of your data?

Investigation Proposal Required:  
  Yes 

As you work through this investigation think about the role of theories and laws in science. Also, think about how experimentation is used in science.
[image: image2.jpg]


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 others, 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 group 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, you might want to ask the presenter the following questions:

· How did you go about collecting your data? Why did you collect it that way? 

· What did you do to make sure the data you collected is reliable? What did you do to decrease measurement error? 

· How did you analyze your data? Why did you decide to do it that way?

· Why does your evidence support your claim?

· Why did you decide to use that evidence? Why is your evidence important?

· What other claims did your group discuss before you decided on that one?  Why did your group abandon those alternative ideas?
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!

Figure 2. Information needed on a Whiteboard





The Research Question:





Our Evidence:





Our Justification of the Evidence:





Our Claim:
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