VANTS - Physics

Abstract: This interesting and abstract simulation introduces students to many key science and programming concepts.  Students observe an object (agent) in a simulation and describe the rules that determine the behavior of the object.  They link those rules (code) to observable patterns over space and time.  They see, decipher, understand and eventually modify that code.  They see how in the virtual world a set of rules (code) can direct the motion of an object (agent).  This experience will help them see how a set of rules (ex. laws of motion) can describe and explain motion in the physical world.  
Approximate Time: 1 period

	Lesson Description
	Materials
	Learning Goals
	TNG Programming Concepts/Blocks

	Students observe an object (agent) in a simulation  and describe the rules that determine the motion of the object.  
	VANTS08.sltng
VANTS08-4.sltng

	Introduce programming and simulations.

Discover how simple rules may be behind complexity.

Realize small changes may have big effects.

Consider the role of simulations in science.
	Set up – Initial conditions

Code as a set of  rules
Iteration

VANT code
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Activity:  (Student Worksheet)

Open StarLogo and VANTS08.  

You will be using a project in a program called StarLogo TNG.  

I will briefly describe TNG and show you how to run the project.   

Use speed slider to slow down movement.  
1.  Describe the behavior of your object.  

Hint: Break the movement into steps – When does it go forward?  When does it turn right?  Left? 
2.  Does your object affect its environment?  If so, How?  

3.  Does the environment affect your object?  If so, How?

4.  If you answered, “Yes” to 2 & 3, answer this,

Is the object’s affect on environment more important than the environment’s affect on the object?  Why?

5.   Speed up the simulation with speed slider.  Describe the pattern you see?  How is that pattern formed?  Why does the pattern change the way it does?

Now open VANTS08-4

When you click set-up 4 objects will appear in the center of the screen.  They will move and separate when you press the Forever button.

1.  Describe the behavior of your objects.  How is their behavior similar to/different than the behavior of your single object in VANTS08?

2.  Does your object affect its environment?  If so, How?  

3.  Does the environment affect your object?  If so, How?

4.  Does the behavior of one object affect the behavior of another?  If so, how?

5.   Speed up the simulation with speed slider.  Describe the pattern you see?  How is that pattern formed?  Why does the pattern change the way it does?

6.  What, if any relevance does this project have to the study of physics?  Be as specific as you can in your answer. 
Reopen VANTS08
Now you will make modifications of the code.

Open a Word doc where you will keep a record of your changes.

Entitle the doc VANTS08-your name.

The picture below will show you how you can make some simple modifications in the code
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Describe each change you make and the change in the movement and patterns observed in spaceland.  If you are able, copy and paste screenshots of code and spaceland in your word document.  Make a series of changes until you find a new set of code that produces interesting and satisfying results.  You will present your changes and results to the class. 
Debrief
Notes for teacher – 

Program changes and results will vary – perhaps dramatically. 

Ask students to describe the process they used.  Did they focus on process or end product?  Were they able to predict the results of their changes?  If not, how did they decide what changes to make?  

Wrap up:  VANTS is a computer simulation that models a certain specific behavior.  How might scientists use simulations? 
