Mystery Element

A little while ago I found a small and dusty box in the safe at an old factory.  It contained a large number of small metal pieces shaped like the letter “L”.  The factory used to make electrical components for the United States military and other high tech customers, and I have reason to believe the metal is an element, because the factory used a variety of pure elements in its production processes.  The problem is, I am not sure which one it might be.  I need your help.

Your task is to use your skills and knowledge to determine the identity of the mystery element.  You have at your disposal all of the tools we have used in class, and pretty much anything else you can come up with that can be safely used in school.  (See me if you have an idea…)
You should begin by carefully determining the density to narrow down your choices, and thoroughly researching the periodic table to come up with a list of possible matches.  After that, you need to research the properties of your candidates and do what you can to match the element to them.

Each student must prepare a report outlining their work.  Your report must be written in impersonal voice as discussed in class and  take the following form.

Problem Summary
Write a brief summary of the problem and what you know about it.
Data and Observations
You will make a number of observations and measurements about these pieces as part of your effort to identify the element they are made from.  In this section, you should report them in a neat and well organized format.  This should include a physical description of the pieces, all measurements made, details about any and all test completed on the material, and  include a drawing of one with dimensions.
Research
In this section, you should report the results of research about any candidate elements you consider as possible matches for this element.  Make a data table that reports all relevant properties which you can use to identify the element and include at least three candidates as possible matches.
Analysis & Discussion
This section should include any calculations you do (in FDSS format) and a discussion of your observations in comparison to your researched properties.  You should seek to compare your data to known properties of elements to make a match.

Conclusion
Clearly state which element you think it is and why you believe it is that element.  Be specific and reference your data and observations with respect to properties of that element.  Also discuss any uncertainty you have and what you might do to resolve it if you had the time, money, tools, and skills to do so.
References:
You cite all references use for research in the project in correct MLA format.  This should be a separate page.

Your report should be a formal document with a cover and, all of the required sections.  The use of photographs and illustrations is encouraged so long as they are relevant to your work.  All typing is to be in black in using Arial or Times New Roman #12 font please.  I prefer line 1.5 spacing except on the cover page with your report title and your name & heading.

Grading

You will be graded as follows.  Each of these will be weighted approximately equally for a final grade equally to a 100 point test score.
Format:
The document is typed, neat, and thoughtfully constructed.  Spelling, punctuation, and grammar are correct.  Font and spacing are correct.  You show obvious pride in making a formal presentation that represents your very best effort.

Required Content:
You include all of the required sections and content organized in the order as described above.  Your descriptions, data, research, etc are neatly presented, clear and well organized.

Data and Measurements:
You make accurate observations about the mystery substance along with careful and accurate measurements.  You clearly present your work including correct accuracy, units, calculations etc.

Analysis and Conclusion:
Your discussion of your work and conclusion are thoughtful and thorough.  You carefully discuss all of your observations and discuss how well they match to know properties of candidate elements.  You make a conclusion based on your data that is valid and back it up with evidence.  You show an awareness of the limits of your work and suggest areas for further investigation to improve your conclusion. 

Mystery Element Scoring Rubric
	Criteria
	Comments
	Student

Score

	Format
10 Points
	
	

	TNR/Arial Black #12 Font
	
	

	1.5 Line Spacing
	
	

	Spelling & Grammar
	
	

	Use of Impersonal Voice
	
	

	
	Format Score
	

	Required Content 30 points
	
	

	Problem Summary
	
	

	Data & Observations
	
	

	Research
	
	

	Analysis & Discussion
	
	

	Conclusion
	
	

	References
	
	

	
	Required Content Score
	

	Data & Measurements 30 points
	
	

	Observations are thorough & Complete
	
	

	Correct use of units & accuracy
	
	

	Appropriate sketch of part with dimensions labeled.
	
	

	Organization and format
	
	

	
	Data & Measurements Score
	

	Analysis & Conclusion 30 points
	
	

	Calculation of density is correctly shown
	
	

	Appropriate list of candidate elements
	
	

	Critical discussion of observed properties and research
	
	

	Strength of final conclusion


	
	

	
	Analysis & Conclusion Score
	

	
	Final Score
	


