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PRE-ACTIVITIES

Remotely Operated Vehicles
	Activity 

#
	Major Topic
	Activities and Objectives
	Materials
	Source of Activity

	BUOYANCY

	1
	Float or Sink – Density


	Students will see the density difference between the two types of soda (diet and regular coke).
Students willd determine the density of several objects.


	Coke/Diet Coke Demonstration

· 2 large beakers or small fish tank

· 1 full can of diet soda

· 1 full can of regular soda

Float or Sink Activity

· 1 scale per group of students

· 1 graduated cylinder per group of students

· Large beaker of water for each group of students

· 10 different objects that will fit within the graduated cylinder (suggestions – wooden block, metal ball, marble, ping pong ball, aluminum foil ball, plastic shape)

· Student handouts


	Candie Desjardins – Director of Educational Outreach for NUWC

	2
	Flinker


	Students see the difference between positive, negative, and neutral buoyancy.
	· Foam packing peanuts

· Paper clips 

· Large beaker (or clear soda bottle with top cut off) with water

	Candie Desjardins – Director of Educational Outreach for NUWC

	3

	Das Boat


	Students will be given the Das Boat handout, which has them design a boat from a piece of aluminum foil and see how many marbles/pennies their design can hold.  Students can have a competition to see which design can carry the biggest payload, which allows them to apply the concept of buoyancy.


	· 6” x 12” squares of aluminum foil
· Pennies or marbles (several hundred are needed)

· Scotch tape

· Sheets of pre-cut card stock
	Candie Desjardins – Director of Educational Outreach for NUWC

	4
	Buoyancy and Diving Bell Labs


	Students test the theory of buoyancy by using the formula and develop an understanding of an active ballast system.


	Test the theory of buoyancy:

· 12 ounce plastic cups (1 per group)

· Tank or container to hold water

· Sand

Diving Bell Lab:

· Same materials as above

· Tubing


	Mick Scott – Baltimore Polytechnic Institute (mscott@bpi.edu) 

www.seaperch.org


	MOTORS

	5
	Motors
	Students will build a simple electric motor in this experiment.
	· 1 meter of 22-gauge or 24-gauge solid-core insulated wire
· 2 disk magnets
· 2 insulated test cables with a clip on each end
· 1 plastic cup
· 2 large rubber bands
· 2 jumbo size (2-inch) paper clips
· 1 D-cell battery
· Wire strippers
· Waterproof marking pen

	http://www.phillyseaperch.org/learning-modules.html 

	ELECTRICAL CIRCUITS

	6

	Electrical Circuits
	Students will build simple circuits and test Ohm’s Law.  They will light a simple light bulb and explore the differences between series and parallel circuits with light bulbs.  They will then add switches and buttons to their circuits to turn lights on and off.
	· 1 D-Cell battery
· 6 6-inch pieces of wire
· 3 flashlight bulbs
· 3 light bulb holders
· Buttons switches
· Motors
· Multi-meter (optional)

	http://www.phillyseaperch.org/learning-modules.html 

	VECTORS

	7
	Vectors
	Vectors are measurements that have both size and direction.  Students will explore types of vectors that they will experience with their SeaPerch ROVs, including forces, acceleration, velocity, and magnetic fields.

	· 2 meters of string
· Students’ shoes
· Spring balance (optional)

	http://www.phillyseaperch.org/learning-modules.html

	TOOL SAFETY AND CAREERS

	8
	SeaPerch Tool Safety
Careers in the engineering field
	Students will watch a video about how to solder and drill for the challenge.
Students will compare and contrast engineering and science.
	Learn to Solder and Drill
· Computer with projector for videos
What is Engineering?
· Computer lab
· Internet

· Handout 
	Soldering Videos

http://www.youtube.com/watch?v=YwbZMGn9bHw&feature=related 

http://www.youtube.com/watch?v=BLfXXRfRIzY
Power Drill Video
http://www.youtube.com/watch?v=xonVUI6UiEA
http://seaperch.org/student_library (what is science and engineering?)


ADDITIONAL ONLINE RESOURCES:
www.seaperch.org 

http://seaperch.org/teacher_tools 
http://seaperch.org/building_your_rov?article_id=353 (Building your SeaPerch Videos)

http://www.phillyseaperch.org/ 

http://www.phillyseaperch.org/resources.html 

http://www.phillyseaperch.org/construction-videos.html 
http://seaperch.mit.edu/ 
