Flocking activity1
Activity Time: 1 – 1.5 hours

Learning Goals:

· Explore how patterns are created without relying on centralized control

· Design and test some flocking rules

Materials:

· Large open space

· A place to record the rules (e.g., large chart paper and markers)

· Videos of flocking birds

· Computer, projector, and screen

1. Show videos of starlings flocking.

2. Pose questions: how do the birds know how to stay together, fly so quickly, and not collide into each other? Do you think that they are following a leader? If there is no leader, what rules are the birds following to stay together?

3. Divide students into groups of 3-4. Ask each group to come up with 1 rule that birds might form and remain in a flock. Suggest that students might want to consider attributes of a flock such as spacing, speed, heading, and so forth. Tell the students to write their respective rules on paper and make sure that the rules are clear and unambiguous.
4. Ask each group to share their rule and write them on the board. Discuss and vote on the 2 most important rules to start with. 

5. Go outside or to a gym. Tell students that they can’t communicate with each other and they must follow the rules exactly. You may want to demonstrate how this works – follow the first rule, then the second rule, and repeat. Tell students to spread out and to turn right in place until you tell them to stop. After students tried the rules for a while, stop the simulation and discuss:

· Did the rules work right away?

· Did they break down or begin to work over time?

· Modify and/or add rules and restart the simulation.
6. Debrief with the following questions:

· Were the rules adequate to generate flocking behavior or did people start improvising?

· Which rules were the most important or effective?

· Can we drop a rule and still get flocking behavior?

· Would the rules be adequate to avoid a stationary obstacle? What about a predator?

7. Extension: The teacher can pretend to be a predator and if the teacher tags a student, then the student is removed from the flock, goes to the sidelines, and monitors the simulation to make sure that people are still faithfully following the rules. 
8. Notes for teacher: There are basically three attributes  of successful flocking rules:
· Cohesion – steering to move toward the average position of local flockmates

· Alignment – steering toward the average heading of local flockmates

· Spacing - steering to avoid crowding local flockmates
Activity adapted from Vanessa Stevens Colella, Eric Klopfer, Mitchel Resnick, Adventures in Modeling: Exploring Complex, Dynamic Systems with Starlogo, Teachers College Press, New York, NY, 2001 


