Projects for the 2009 Governor’s School for Scientific Models and Data Analysis 

Students had the opportunity to be engaged in a variety of research projects. The projects centered around the following topics: Flies, Spiders, SIR, Bootstrap, Neural networks and the Mars Rover, Cancer Cells, Micro Array, Salamander, and Pure Math. In each project, model building and data analysis played a critical role and was interwoven in a statistical and biological context.  Listed below is a brief description of each project as well as the names of students involved in the research. The students reported their research findings to their parents and university faculty on the last day of the Governor’s School. 

Dr. Joplin (Flies)

1. Stephanie Bautista
2. Savannah Brackman
3. Soo-Min Lee
4. Henry Loewenkamp
5. Matthew Marsh
The life history of organisms demonstrates that different factors influence their life span. A mortality study was conducted showing the different survivorship curves that male and female flesh flies, Sarcophaga crassipalpis, exhibit during their life span.  The hypothesis is that they will show a similar rate of mortality during their life span. The data suggests that females have a very different ‘S’ curve than males. Data collection and statistical analysis were performed by the students.

Dr. (TJ) Jones (Spiders)

1. Sief Atyia
2. Zachary Meyers
3. Jacob Norman
The distribution of the variably social spider, Anelosimus studiosis, may have a bearing on the distribution of sociality. Students conducted a transect survey of a shoreline habitat at Warriors State Park in Kingsport, Tennessee. Distances between webs and the volume of each web were recorded. The data were analyzed by nearest neighbor analysis, correlations between web volume and distance and sociality.

Dr. Michael Zavada (Salamander)

1. Lindsey Franklyn
2. Rhea Johnson
3. Decoda Muller

4. Sierra Sorter

5. Jordan Wells
Students investigated the transport of deceased salamanders in mountain environments by placing dead Ambystoma in mountains streams of different energy regimes. The students found that Ambystoma, prior to putrification, is buoyant and the distance it is transported is logarithmically related to energy levels in the stream. Putrifying Ambystoma, sink, and showed shorter distance of transport at similar energy levels and appear have a linear relationship of energy – distance. It is hypothesized that the herpe-fauna preserved at the Gray Fossil Site was probably derived from habitats throughout the basin and that the death assemblage would be biased for young individuals. Mature adults are terrestrial and fossorial and would not be incorporated into the materials transported by mountain streams. Age of the salamander death assemblage at the Gray Fossil Site is skewed in favor of juveniles. 

Dr. Knisley (Bootstrapping/Clustering)

1. Angela Belic
2. Liesel Grossner
3. Erica Hall
4. Sarah Kramer
When data is not distributed according to a bell curve or any other known distribution, then the data itself can be used to suggest an empirical distribution.  The process for doing this is called bootstrapping, and in this presentation, it is applied to some non-bell shaped curve data in anthropology. 

Dr. Knisley (Neural networks and the Mars Rovers)

1. Margaret Davis
2. Cassie Duncan
3. Veronica Shreve
4. Whitney Sides
The Mars Rovers, Spirit and Opportunity, are too far away to be controlled effectively. Instead, they were given their own artificial “brains,” which are known as neural networks, so that they could make their own decisions as they explore the surface of Mars. Likewise, students were given a neural network and the task of training the network so that it could navigate an artificial “terrain”, thus reproducing the artificial intelligence of the Mars Rovers. 

Dr. Hugh Miller (Cancer Cells)

1. Garrett King
A lymphoma cell line called U937 appears to have heterogeneous sizes.  The students tried to answer the question; does the size of U937 cells change as the cells age in culture?  Cells that had been cultured for various times were applied to microscope slides and images of random fields were captured.  Cell areas were analyzed using the Image J software.  

Dr. Miller/Dr. Joplin (Micro array)

1. Rachael Huskey
2. Jacob Learned
Students were introduced to microarray data from a study of diapausing and non-diapausing flesh flies, Sarcophaga crassipalpis. The data were normalized and examined for genes that are diapause up- or down-regulated during this developmental state. Genes were then identified using the GenBank dataset.

Dr. Knisley (Pure math)
1. Jim Hyde
2. Stephen Joiner
3. David Klumpe

4. Hughes Miller

5. Herak Patel

The process of Mark/Recapture is frequently used to estimate the size of a population of animals, people, cells, etc.  However, the Mark/Recapture method has many shortcomings, not the least of which is that it has an infinite expected value and a huge variation, thus causing estimates to vary from the actual population by hundreds or thousands.  A modification of the naïve Mark/recapture method, however, is shown mathematically to have a finite expectation – in fact, the expected value is the actual population size itself.  Mathematically, it is also shown that the variation in the modified estimates has much less variation. 
