ADI Laboratory Investigation: Moon Phases

Why does the moon look different over time? 

Introduction: We have all seen the moon in the sky and how it looks different at various times of the month. In fact, differences in the appearance of the moon over time is the foundation for the Hebrew, Chinese, Islamic, and Hindu calendars, as well as most calendar systems used in antiquity. One reason for using the appearance of the Moon to mark the passage of time is that it follows a predictable pattern (See Figure 1); but knowing the pattern does not explain the underlying cause of the pattern. 
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	Figure 1. Phases of the Moon


Your Task: Develop an explanation for the underlying cause of the phases of the moon.  In order for your explanation to be sufficient, it must explain why we see:

(a) The phases of the moon in the order we do;

(b) The moon rise and at different times of the day; 
(c) Eclipses (both solar and lunar) on rare occasions; and,

(d) The same side of the moon each day.
The guiding question for this investigation is: Why does the moon look different over time?
Materials available for use: You may use the following materials during your investigation.  
· Moon fact sheet

· Styrofoam balls and ping pong balls on sticks to use as model pieces

· A light source

Safety Precautions: Follow all normal lab safety rules.
Given the nature of the explanation you must develop, you must determine what type of data you will need to collect, how you will collect it, and how will you analyze it in order to answer the research question. To determine what type of data you need to collect think about the following questions:
· How can you use a physical model to help develop your explanation

· What type of measurements or observations will you need to record as you use your model?

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

· 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 you model accurately reflects the behavior of the moon over time?

· What type of calculations will you need to make? 

· What type of table or graph could you create to help make sense of your data?
Investigation Proposal Required: ☐ Yes  
☐ No 

Be sure to think about [NOS/NOSI concept 1] and [NOS/NOSI concept 2] during your investigation, you will be discussing these ideas with your teacher as part of this lab activity.

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
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 Justification of the Evidence:





Our Claim:
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