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Objectives/Goals
The purpose of this project was to analyze thousands of publicly available historical records and
understand (a) who the winners of the California State Science Fair are and (b) how the school grade
affects student's probability of winning a gold medal. My hypothesis was: if a student's grade increases,
then the student's probability of winning gold also increases.

Methods/Materials
In my research and analysis, I analyzed the last 10 California State Science Fairs. My independent
variable was school grade. My dependent variable was the probability of winning a gold medal. In my
modeling and simulation, I developed a mathematical model to balance the award system, and ran a
computer simulation to show how the new model would even out the probabilities of winning gold in the
senior division. I used the following materials: historical data from cssf.usc.edu, PC, and Microsoft Excel.

Results
My analysis showed that in each division, as a student's grade increased, the probability of winning gold
also increased. However, I discovered the discontinuity between the two divisions, which was caused by
the "aging up" effect, similar to the one you witness in sports. When students "aged up" from the junior
division to the senior division, their probability of winning gold significantly decreased. This probability
rebounded and exponentially increased as students advanced to higher grades.

Conclusions/Discussion
My hypothesis was correct! I developed a mathematical model to address the "aging up" discontinuity. I
proposed to split the senior division into two divisions (grades 9-10 and 11-12) and double the number of
students in these new divisions. I ran a computer simulation to show how the suggested award model
would even out the probabilities of winning gold among high school students. This innovative model
would make it more attractive and motivating for freshmen and sophomores to continue participating in
science fair competitions.

I developed a mathematical model to balance the California State Science Fair award system and ran a
computer simulation to show how the new model would even out the probabilities of winning gold in the
senior (high school) division.
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