
 
 

 
 

Discovering STEM Program 
 

 
Barge Building 

 
Description: In this activity, students will construct a barge from a sheet of 
aluminum foil, float it and add pennies until the barge sinks. 
 
Age Group: Upper elementary 
 
Estimated Time: 15-20 minutes 
 
Key Question: What is the best way to build a barge that will float and hold a 
certain load? 
 
Content Expectations Addressed: Inquiry involves generating questions, 
conducting investigations, and developing solutions to problems through 
reasoning and observation. 
 
Inquiry includes an analysis and presentation of findings that lead to future 
questions, research, and investigations. 
 
Reflecting on knowledge is the application of scientific knowledge to new and 
different situations.  Reflecting on knowledge requires careful analysis of 
evidence that guides decision-making and the application of science through 
history and within society. 
 
Teacher Background: If the weight of a submerged object is greater than the 
buoyant force, the object will sink. If the weight is equal to the buoyant force of 
the submerged object, it will remain level, like a fish. If the buoyant force is 
greater than the weight of the completely submerged object, it will rise to the 
surface and float. Buoyancy also depends on the volume of the submerged 
object. The density of an object is its mass divided by the volume of space it 
takes up. Iron is much denser than water and sinks, but huge ships are made of 
iron and they float. Why? Think of a solid one-pound block of iron. If we put it in 
water, it will sink, but if we reshape the block into a bowl shape, it can float. It still 
weighs one pound, but now its volume, or the space it takes up, is greater 
because part of the space is filled with air, so it is less dense and it floats. 
Some materials by their nature are less dense than an equal amount of water. 
They float on water. Some wood and most plastics are examples. Some 
materials are denser than an equal amount of water. They will sink in water 
unless they are reshaped to increase their volume, as illustrated in the example 
of the iron block. 
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The concepts of density and buoyancy are beyond what many students can 
comprehend, but by seeing and handling objects, predicting whether they will 
sink or float, and then actually trying it out, a student’s experience base will 
expand. 
 
Someone may have developed the idea of a boat by watching logs or fallen tree 
trunks float down the river or lake. Once people had the idea of riding logs, it was 
logical to tie several logs together to make a raft. Some people learned how to 
hollow out a log to ride in. People learned to make boats out of a variety of 
materials. For at least 4000 years, ships have been sailing the waters of the 
world and they still transport most of the world’s cargo between continents. 
Relatively few ships carry passengers because of the faster speed that airplane 
travel allows. But what a boat lacks in speed is made up for in carrying capacity. 
Ships can carry thousands of tons of cargo, far more than airplanes. The 
following is a list of different types of boats: tankers, cargo ships, tug boats, 
warships, aircraft carriers, submarines, freighters, passenger liners, cruise ships, 
sailboats, fishing boats, ferries, ice breakers, and barges. 
 
Science Process Skills: Predicting, observing, and classifying. 
 
Materials: Sheets of aluminum foil, l5 x l5 cm, 1 per group of two students  

       Pennies 
       Plastic aquariums, wading pools, or buckets for floating barges 
 

Procedure: 
1. The monitor/teacher asks students to predict what will happen if a toy boat is 
placed in the water. Next, the students are asked to predict what will happen if a 
sheet of aluminum foil is placed in the water. Last, the students are asked to 
predict what will happen if a penny is placed in the water. 
 
2. The monitor/teacher demonstrates how to make a barge out of a sheet of foil. 
Students are asked to predict what will happen if a penny is placed on it. 
 
3. Working in teams of two, students build their own barges. 
 
4. Pennies are loaded on the barge one at a time. The goal is to successfully 
load ten pennies without sinking the barge. 
 
5. If the barge sinks, the monitor/teacher will help the child build and refloat a 
barge that will accept the ten pennies. 
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Helpful Tips: 

• Giving attention to management issues is important so that students do 
not turn this into a playing in the water activity 

• If possible, this should be set up near a water source 
• Plan for a dry spot so that students can complete their worksheets 
• The skill of estimation should be emphasized 

 
Resources: 
Books: 
 
Boats and Ships from A to Z 
By Anne Alexander 
 
Who Sank the Boat 
By Pam Allen 
 
The Big Book of Real Boats and Ships 
By Mary Elting 
 
21 Amazing Boats 
Eyewitness Juniors 
 
Boat Book 
By Gail Gibbons 
 
All Kinds of Ships 
By Seymour Reit 
 
Boats 
By Anne Rockwell 
 
If I Sailed A Boat 
By Miriam Young 
 
Motion, Force and Energy, Teacher Guide, 1995, revised 1999 
Battle Creek Mathematics and Science Center 
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Barge Building 
Student Sheet 

 
 
 
 
 
 
 
1. Make a drawing of the barge that you built. Be sure to include measurements. 
 
 
 
 
 
 
 
 
 
2. How many pennies did your barge hold the first time you tested it?__________ 
 
 
3. Did you change your barge so it would hold more pennies?_______________ 
 
 
4. If you changed your barge, explain what you did to it.  
________________________________________________________________

________________________________________________________________. 

 
5. What did you learn about building a workable barge? 
________________________________________________________________

________________________________________________________________

________________________________________________________________. 


