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Think Like an 
Engineer and 
Design your own 
Deep Sea Diver!

Buoyancy is the ability to 
float. When you put an 
object in water, it pushes 
water out of the way 
to make room for itself. 
An object floats when it 
weighs less than the water 
it displaces; an object sinks 
when it weighs more than 
the water it displaces. 

SMART START: 
Here’s one way to start this 
activity. Get your youth 
thinking about buoyancy. 
Show them a group of 
objects and ask them to 
predict which will sink and 
which will float. Then, test 
their ideas using a plastic 
container filled with water. 
Do their predictions match 
the results? Safety

First

Deep Sea Diver

1. Explore buoyancy. Can you think of things that don’t float on 
the water and don’t sink to the bottom (scuba diver, submarine, 
fish, underwater research vehicles)? This is called “neutral 
buoyancy.” Discuss what it means for an object to be neutrally 
buoyant. What are some situations where neutral buoyancy might 
be useful (snorkeling, using a submersible to study underwater 
creatures, taking measurements at different depths in the ocean)? 
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2. Design and build. Engineers will often build models before they 
design full scale. The models help them understand the factors 
that may be key to the success of the design. Deliver the SciGirls® 
Challenge: Build a small diver (no larger than 3" x 3") that is 
neutrally buoyant. In small groups,5 have the youth brainstorm 
what materials they’d like to use, then design and build their diver. 
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You'll Need
45 Minutes

• items to adjust buoyancy  (assorted metal washers, pennies, 
paper clips, binder clips, oam packing peanuts, 

        small balloons)
• items for the body of the diver (foam balls, plastic bendable 

drinking straws, craft sticks, wooden skewers, plastic eggs, 
ballpoint pen caps, sponge, craft foam) 

• items to hold the diver together (rubber bands, duct tape, or 
a hot glue gun)

• optional: objects that sink or float (marbles, metal spoon, 
Ping Pong balls, sponges, plastic spoon, pieces of fruit)

      
 For each small group
• sturdy clear container at least 6" x 6" that can hold water
• water
• scissors
• paper and pencil

Watch SciGirls learn about neutral bouyancy in 
Aquabots (Test and Redesign 1).

SAFETY FIRST: Use caution when working with hot glue. 

BE ECO-FRIENDLY!  
Reduce, reuse, 
recycle, and 
compost activity 
materials whenever 
possible!
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straw

paper clips

washer

Deep Sea Diver

Challenge 
Stereotypes

Introduce youth to diverse 
role models to help counter 

stereotypes.4,66Jaye Falls 
is a naval architect at the 

U.S. Naval Academy. Besides 
teaching, her interests 

include analyzing marine 
vessels and studying 

helicopter rotors to 
understand how they create 
lift. When not working, Jaye 

enjoys spending time with 
her two children.

POINTER: If youth are having trouble try this model using a 
flexible straw. Bend it into a “U” shape. Cut the ends so they 
are even. Thread a washer onto the straw. Pinch ends of 
straw together (straw will form teardrop shape) and secure 
them with hot glue. Make sure the ends are sealed shut. 
Adjust weight by adding or removing paper clips. 

  3. Test. Place the diver into a container of water and 

test its buoyancy. Keep redesigning until the diver 
“hovers” in the center of the container of water. 

4. Share. Have each group demonstrate their 
diver. Was it difficult to achieve neutral buoyancy? 
Why or why not? Have each group share their 
strategies for testing and redesigning. 
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5. Continue exploring. Consider having the youth 
test their diver in salt water. They could even test 
whether the concentration of salt in the water 
makes a difference. 

Play the Aquabot game at 
pbskids.org/scigirls/games


