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MSIP Proposal Outline

I. Introduction
The purpose of the introduction section is to introduce your project and science question.  It should include the following information:
· What is your science question? 

(This question should have a specific focus and you should be able to answer it by analyzing THEMIS images.)

· Why is this question important and interesting?

· List any hypotheses you may have of what the answer(s) might be to your science question.

(You may not formulate any hypotheses until you have done some background research.)
II. Background
The purpose of the background section is to provide background information about the specific features you are studying.  Any facts you mention should be followed by the source where you found that information.  For example: Mars has the largest volcanoes in the Solar System. One theory why this is true is that Mars seems to have a much thicker crust than Earth, and so it doesn’t have floating, moving crustal plates (MSIP Resource Manual, p.16).  It is important to cite your sources as it gives readers a way to verify your information. 
A few suggested resources you can use as you conduct your research are:


-MSIP Resource Manual:  
http://msip.asu.edu/curriculum.html

-Feature ID Charts:  

http://marsed.asu.edu/upload/FeatureIDCharts.pdf

-THEMIS website:

http://themis.asu.edu
The background section should include the following information:

· List definitions, specific knowledge, and hypotheses from other scientists about your geologic feature(s) on Mars as it relates to your science question.  (cite your information)
· Show what your features look like on Mars in selected images, sketches, or pictures.              
Note:  Along with the images, sketches or pictures, you should include some written information.  The information may include the following details:    
· How this may be used as a “control” for your experiment – an exemplary example of what you are studying.  
· Defining characteristics of your feature(s) that you will look for in other images.  
· It would be EXCELLENT to include an actual THEMIS image or a cropped portion of a THEMIS image that illustrates the feature(s) you are studying for your project.
 
(Don’t forget to cite the source of any and every image you include!).  
· Show how your features are thought to form (the geologic process) on Mars in a sketch or image.
· If the features you are studying are found on Earth, how are they thought to be formed?
· During your preliminary background research of looking at THEMIS visible images, you may consider plotting points on a map of Mars that represent the location of each image you observe.  If you do this, think about:    
-What geographic regions did you observe these features on Mars?  
For example, “During our preliminary research, as we have looked at THEMIS images on the http://themis.asu.edu website and plotted them on a map, we have noticed that most of the images of ________  seem to be found...(you would explain what you are noticing). 
Note:  It is very important to:

· Keep a log of all images you make observations

· One of the most important pieces of information to note down is the image identification number (the V#). This will allow you to re-examine these images at a later time by going to the http://themis-data.asu.edu website.  
· Observations of these images serve as data points that will help you draw your conclusions and help you answer your question.  
· You should continue to gather observations of many images throughout your research.

· The more observations you make, the better you can draw your conclusions.

III. Experiment Design

The purpose of the experiment design section is to show how you plan to design your experiment in order to allow other scientists to repeat it.  This section includes the step-by-step process detailing exactly what you will do to collect your data to answer your science question.  
This section can include the following:

(Note:  Some of this information may not apply to all projects):
· What specific spacecraft and camera will you use to collect data for your research?
· What specific geologic features will you focus on for your study and why?

· What geographic regions, if any, will you focus on for your study? (For example, certain latitude bands, certain regions (northern or southern hemisphere), etc.).   Note:  It is not recommended to focus on one specific geographic location on Mars.

· What website(s) will you use to gather your data and how will you use it (them)?  Be specific.
· How many THEMIS images will you need to gather in order to answer your science question?

· As part of your experiment design, list the specific information you plan to record in a table from each image you observe, and why? 
For example:  
· Image identification # (V#):  This will allow us and other scientists to reexamine the images   

we observed to check our data.

· Latitude and longitude:  This will allow us to map where each image we examine is located 
· Specific feature(s) (You would name the specific features here):  We will look for ________ and _________ as those directly relate to our science question
· Other??
List what you will record from each image here:
· What measurements you will make, if any.  Please include why and how you will make those measurements.
IV. Analysis Plan

The purpose of the analysis plan section is to plan how to list and display your data in order to analyze it.  This section may include:

· TABLE: Specific information (Image ID#, latitude, longitude, specific feature(s), measurements, etc.) you will record from each image you observe. [For your proposal, you should include the table outline you will use to display your information]

	Image ID (V #)
	Lat. (N)
	Long. (E)
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What will your table look like?
· GRAPHS:  What specific pairs of information will you graph (including what type of graph you may use: bar, line, scatter, etc.; see examples shown below) and what will each graph tell you?
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List the pairs of information you plan to graph:

_____________________________________ versus _____________________________________

_____________________________________ versus _____________________________________

_____________________________________ versus _____________________________________
What types of graphs will you create?
· MAP:  Will you plot your data on a map? (2 examples below) If so, please explain why.  How will you do this and what will this show you.   [A MOLA map is available at the following website, half-way down the page: http://msip.asu.edu/curriculum.html].


Will you plot your images on a map?  If yes, please explain why?  (What will this show you?)

· OTHER:  Is there any other way you will display your results (Annotated images, etc.?) 

V. Conclusion
The purpose of the conclusion section is to summarize what your team is proposing to do.  It should:
· Restate your science question.
· Restate your hypotheses (if you had any).
· Restate why it is important to answer your question and why your proposal should be accepted for your team to use the THEMIS visible camera.
VI. References

The purpose of the references section is to support all sources of information used to create your science proposal.  It includes:
· A list of books, websites, people and equipment used to obtain information for your proposal.
· www.apastyle.org is helpful 

Note:  Do not list sources that did not provide information you included in your proposal.  Each reference you list in this section should be cited within your proposal. For example:

Within your proposal:  (MSIP Resource Manuel, p. 16) 
In your reference section: 

Watt, K. (2002). Mars Student Imaging Project: Resource Manuel. Retrieved June 29, 2006, (the date you downloaded) from Arizona State University, Mars Student Imaging Project Web site: http://msip.asu.edu/curriculum.html. 
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