
Paper Boats: Mechanical Engineering Lesson Plan 

Objective   
This lesson teaches students about the physics of buoyancy.  The activity should 

be used to expand what they have learned in class. 

Students will learn: 
• About forces involved in buoyancy   
• Effective designs for buoyant objects   
• How to use the scientific method 
• How to construct a buoyant object that can hold the weight of two team   
members   
• That engineers work in teams 

Essential Questions   
• How do things float?   
• Are science and math involved with designing boats?   
• How can the best boat be constructed from butcher paper and duct tape? 

Time Required (Itemized)   
● Introduction of the activity: logistics, research, etc. (20 minutes)   
● Work on the activity: determine if class time will be used or if students will work at home 

(approximately 60 minutes of class time)   
● Testing the boats. You can use an actual swimming pool or use a clear bin that is deep 

enough for the boats to sit atop and for the students to grab their boats. This can be a bin 
used to store paper, bulk supplies, etc. 

Assessments 
• Students will be graded on their boat design:  Does it float? How long does it   
float? Did students base their design on research?   
• Students could also submit a 1-page paper to the teacher explaining the design 
and rationale for the design. 
• Students could present their boats to the class and talk about why they chose   
their design. 

Materials   
● 6 years of butcher paper or 1 cardstock paper will work. Start with 1 cardstock paper for 

each team so supplies are not wasted. 
● A few strips of duct tape per team (1 roll for the class)   



● 1 stopwatch or timing device for each group or whole class in case there is one bin of 
water 

● Minimum 1 swimming pool or 1 bin of water for testing. 

Lesson Description   
• Students are introduced to principles of buoyancy.   
• Students are presented with the design competition:  who can build a boat out of   
paper and duct tape that will float for the longest?   
• Students should work in teams of 3 to construct a boat. 
• Each team should take pictures of their boat—to be used later in the lesson as a 
discussion item. 
• Have the class look at each teams’ boats and hypothesize which will float the   
best. 
• During the boat testing, each team must have 2 members in the boat and one on 
the side. 
• The team member on the side will use the stopwatch to measure the length of   
time before the boat completely sinks in the water.   
• After the competition is over, display the boat designs to the students and talk 
about what worked and what did not. 
• Decide as a class which design is the best, and talk about modifications that   
would make it more effective. 

Accomodations/Modifications for Paper Boats   
Feel free to make the lesson fit your classroom style and needs. To make it different or slightly 
harder please look at the options below:   

1) Switch out the paper with aluminum foil and have students make their own aluminum foil 
boats, same idea however it is the change in materials. With the change in materials 
students will see that their design is prone to less tearing or absorption in comparison to 
paper as the martial. The con is aluminum weighs more causing the design to be 
reevaluated so the boat can carry weight.   

2) In a large space such as using a swimming pool, students can design their own cardboard 
box boat by using scissors, duct tape and cardboard to make a boat that at least 1-2 
students can sit in and paddle or at least sit in. The material is still paper in many ways 
but it is thicker and more durable than both cardstock/butcher paper and aluminum foil. 
For testing purposes students can race each other or continue to go off of time. 

Note from the College of Engineering 
• Please be sure to take the proper precautions when planning this activity, ex. 
parent consent forms, life jackets (if necessary), etc. 



Paper Boats Lesson Plan: Buoyancy Lesson 
Below are quick descriptions of what Compressive Fluids, Compressible Objects and Density is. 
This can be used to help students understand how buoyancy works and achieve it for the activity. 

Compressive fluids   
The atmosphere's density depends upon altitude. As an airship rises in the atmosphere, its   
buoyancy decreases as the density of the surrounding air decreases. As a submarine 
expels water from its buoyancy tanks (by pumping them full of air) it rises because its   
volume is constant (the volume of water it displaces if it is fully submerged) as its weight 
is decreased. 

Compressible objects   
As a floating object rises or falls, the forces external to it change and, as all objects are 
compressible to some extent or another, so does the object's volume. Buoyancy depends   
on volume and so an object's buoyancy reduces if it is compressed and increases if it   
expands. 
If an object at equilibrium has a compressibility less than that of the surrounding fluid, 
the object's equilibrium is stable and it remains at rest. If, however, its compressibility is   
greater, its equilibrium is then unstable, and it rises and expands on the slightest upward 
perturbation, or falls and compresses on the slightest downward perturbation. 
Submarines rise and dive by filling large tanks with seawater. To dive, the tanks are   
opened to allow air to exhaust out the top of the tanks, while the water flows in from the   
bottom. Once the weight has been balanced so the overall density of the submarine is   
equal to the water around it, it has neutral buoyancy and will remain at that depth. 
Normally, precautions are taken to ensure that no air has been left in the tanks. If air were 
left in the tanks and the submarine were to descend even slightly, the increased pressure   
of the water would compress the remaining air in the tanks, reducing its volume. Since   
buoyancy is a function of volume, this would cause a decrease in buoyancy, and the   
submarine would continue to descend. 
The height of a balloon tends to be stable. As a balloon rises it tends to increase in 
volume with reducing atmospheric pressure, but the balloon's cargo does not expand. The   
average density of the balloon decreases less, therefore, than that of the surrounding air. 
The balloon's buoyancy decreases because the weight of the displaced air is reduced. A   
rising balloon tends to stop rising. Similarly, a sinking balloon tends to stop sinking. 

Density   
If the weight of an object is less than the weight of the displaced fluid when fully   
submerged, then the object has an average density that is less than the fluid and has a   
buoyancy that is greater than its own weight. If the fluid has a surface, such as water in a 
lake or the sea, the object will float at a level where it displaces the same weight of fluid   



as the weight of the object. If the object is immersed in the fluid, such as a submerged 
submarine or air in a balloon, it will tend to rise. If the object has exactly the same 
density as the fluid, then its buoyancy equals its weight. It will remain submerged in the   
fluid, but it will neither sink nor float. An object with a higher average density than the   
fluid has less buoyancy than weight and it will sink. A ship floats because although it is   
made of steel, which is much denser than water, it encloses a volume of air which is   
lighter than water, and the resulting shape has an average density less than that of the 
Water.   

Tutorial Video for Paper Boats 
Tutorial: Boats It is 2:07, can be used as a visual aid for students. 

https://www.youtube.com/watch?v=UUO6p9gX4CI

