Sunshine State Scholars

Finals, March 13 – March 15, 2005

Instructions for the Project


Congratulations on being selected a regional representative to the Sunshine State Scholars Program.  You are invited to participate in the finals, which will be held in Tallahassee from March 13, 2005, to March 15, 2005.  In order to compete in the finals you must prepare a project to be presented at that time.  The project will contribute one third to the total evaluation of your work in the finals.  The following project topic is the same for each of the six finalists.

Project

Artificial Hearts


The first completely permanent artificial heart transplant in a human was performed in 1982.  The recipient lived for 112 days.  For several years following the first heart transplant the operation was performed on a number of patients, but none of them survived very long.  

Recently, however, artificial heart designs and implantation techniques have shown great promise for extending the lives and activity levels of some patients with advanced heart disease.


Your project is to analyze artificial heart designs and produce a research paper of your findings.  Your paper should include a brief history of these modern marvels of technological construction, address the reasons why the first artificial hearts failed, and include statistical analysis of their effectiveness in prolonging life.  Identify the changes that make today's artificial hearts superior to the original ones.  Discuss the following issues in the order that they are listed: 

1.
The mechanical and electrical operation of such devices.


2.
The resistance of blood flowing through blood vessels as determined by the sizes of the blood vessels and the length of the flow path.  


3.
The transfer of oxygen, carbon dioxide, and other substances between the blood and surrounding tissue, including the chemical and biological aspects of such transfers, and the effect of these on the design and operation of artificial hearts.


4.
The manner in which artificial hearts respond to the demand caused by changes in activity levels of the host.  


5.
The main technical design difficulty or other shortcoming of current artificial heart prototypes you have identified in your research, and your suggested solution for this problem.  
Rules for the Written Work


1.
The written work will consist of a cover page and a maximum of 15 additional pages that include the bibliography and any graphics, charts, or figures. The report should include enough detail for a reader to verify the conclusions.  Along with your original work, five complete copies must be brought to Tallahassee for the judges to use.


2.
Use 8
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 by 11 paper.


3.
Use 12 point fonts.


4.
Double space.

Rules for the presentation


1.
The projects will be presented from 1:00 P.M. to 5:30 P.M. on Monday, March 14, 2005.


2.
A room will be provided for the finalists to use while they are waiting for their presentation.


3.
Each finalist will be given 20 minutes to present his or her project.  The presentation will be followed by 15 minutes of questioning by the judges.  Then there will be a 10 minute break between presentations.  While it is appropriate to make the presentation understandable to a general audience, it is important to convince the judges that you have addressed important issues in a rigorous manner.


4.
When you arrive in Tallahassee on Sunday, March 13, 2005, there will be a drawing to determine the order of presentation for the six finalists.


5.
The room where the projects are presented will be equipped with an overhead projector, an easel, a table for any models, and a projector for any computer displays.  If you decide to use a computer you must provide your own.  The projector that will be available can be used with either a PC system or a MacIntosh system.  For some MacIntosh computers you must provide adaptor cords.


6.
You will not be allowed to view the project presentations of any of the other finalists, but your sponsors, parents, and friends are invited to view the presentations of all of the projects.


You can be proud of your selection as a regional Sunshine State Scholar.  We look forward to meeting you in Tallahassee for the finals.
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