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Data Analysis: Verify & Validate
Background: 
Starting around 1643, scientists began investigating how a gas behaves. It started with Torricelli measuring gas pressures. Robert Boyle, a British Chemist (1627-1691) investigated the relationship between the pressure of a gas and the volume of a gas, finding them to be inversely proportional. Around 1800, Jacques Charles investigated the relationship between Temperature and Volume. These were found to be directly proportional. These discoveries and others have led to the development of the kinetic theory of gases with the following assumptions:
· Gases consist of very small particles. 

· These particles have the same mass.

· The number of molecules is so large that statistical treatment can be applied.

· These molecules are in constant, random, and rapid motion.

· All collisions are perfectly elastic.
· Except during collisions, the interactions among molecules are negligible. 
Creation of an accurate computer model requires not only knowledge of programming but also an understanding of the underlying physical processes at play. All models are required to be verified (make sure the model does what we want it to do) and validated (make sure the results compare to known results).  Verification documentation is the list of things you tried to make your model do what you wanted. It is usually in the form of a log of progress. It is a list of what worked and what didn’t and how you fixed it, with dates. Validation occurs after the model has been verified. This is the experiments you ran and the data that has been analyzed. It compares the data out of the model to data in the real world. Judges will be looking for documentation of both these processes in your paper and presentation.
Model Description: 

This model was created to simulate Boyle’s Law.

Model Requirements:

1. Have two shapes with one's dimensions exactly half of the other's
2. Have turtles set up randomly only inside the shape

3. Have the turtles take one step at a time in a random direction (this is called a random walk).
4. Have the turtles stay inside the shape

5. Have a monitor that counts the number of times any turtle hits the edge of the shape

6. Stop the simulation after 1000 ticks
Model Assumptions:

1. The turtles represent gas particles that follow the kinetic theory of gases.
2. Area is analogous to volume (the simulation is two-dimensional).
3. Collisions with the side of the shape cause pressure.
Directions:
Your task is to verify and validate the Boyle’s Law model.

1) Record everything you have changed about the model during verification. 
2) Validate the model: Run at least 10 experiments for each size (full and half) and average the results. Compare to Boyle's Law (the results should be inversely proportional).

