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Unit 3: Matter 
Topic:  Designing Clay Boats 
Subject/grade level: STEM/Grade 3 
Materials: 

 1 design log per student 
 1/2 stick (about 2 ounces or 50-60 grams) of modeling clay (non-hardening) per team of 3 
 1 tub of water, at least six inches deep, per team 
 100+ equally-sized,  washers, marbles, or pennies for each team (teacher discretion) 
 Paper towels  
 1 roll of wax paper 
 tape (masking or transparent) 
 Butcher or poster paper, 2 per group 

 Handouts 

o “My Research Notes” 

o “Observations” 

o “Testing your Clay Boat” 

o 21st Century Skill rubric for grading the project 

 Websites 

o http://www.eslgamesplus.com/question-words-what-where-who-why-when-which-how-grammar-

activity/ 
o http://www.boatsafe.com/kids/022298hulls.htm 
o http://www.fish.state.pa.us/anglerboater/1999/julaug99/boathull.htm 
o http://pbskids.org/designsquad/parentseducators/resources/watercraft.html 
o http://pbskids.org/dragonflytv/show/sailboat.html 
o http://pbskids.org/dragonflytv/show/milkcartonboat.html 

o http://www.brainpopjr.com/science/forces/sinkorfloat/draganddrop/ 

o http://www.brainpop.com/science/motionsforcesandtime/buoyancy/ 
o http://www.brainpop.com/educators/community/lesson-plan/sink-or-float-background-information-for-

teachers-and-parents/ 

o http://www.brainpopjr.com/science/forces/sinkorfloat/ 

TEKS 
*SCI 3.5A Measure, test, and record physical properties of matter, including temperature, mass, magnetism, and the 
ability to sink or float. 

 SCI 3.2B Collect data by observing and measuring using the metric system and recognize differences between 
observed and measured data. 

 SCI  3.4A Collect, record, and analyze information using tools, including microscopes, cameras, computers, hand 
lenses, metric rulers, Celsius thermometers, wind vanes, rain gauges, pan balances, graduated cylinders, beakers, 
spring scales, hot plates, meter sticks, compasses, magnets, collecting nets, notebooks, sound recorders, and Sun, 
Earth, and Moon system models; timing devices, including clocks and stopwatches; and materials to support the 
observation of habitats of organisms such as terrariums and aquariums.  
 
Math  

3.1C Select tools, including real objects, manipulatives, paper/pencil, and technology as appropriate, and 
techniques, including mental math, estimation, and number sense as appropriate, to solve problems.  
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3.1D Communicate mathematical ideas, reasoning, and their implications using multiple representations, 
including symbols, diagrams, graphs, and language as appropriate. 

ELPS 
C.3E Share information in cooperative group interactions. 
C.5B Write newly acquired basic vocabulary and content-based grade level vocabulary. 
 

CCRS 
Science  
3A1BWrite accurate and understandable lab reports and technical documents. 
4A1A Give examples of technological innovations that resulted from various scientific discoveries. 
 
Math 
8C3A Evaluate a real world solution for accuracy and effectiveness. 
10B1C Connect mathematically created tables, graphs, and functions to fit real life situations.  
 
Cross-disciplinary 
1C1C Apply previously learned knowledge to new situations. 
1E2C Work in small groups to investigate a problem or conduct an experiment. 

Lesson objective(s): 
 Students will be able to describe a means to make a material that is denser than water (modeling clay) float. 

 Students will be able to describe the parallels between the design process used to create a dense but floatable    
       object, and the scientific method of inquiry. 

Differentiation strategies to meet diverse learner needs: 
In all stages, the teacher may consider the following means of differentiation  

 The teacher can repeat key information or provide key information in written form to students. 

 Have the students design questions to ask each other to evaluate their understanding. 

 Have students draw pictures while interacting with the information, or in place of writing activities. 

 
IDENTIFY THE NEED 
Teacher Background Information: 
This BrainPop page for educators provides a wonderful explanation for teachers embarking on this design challenge, 
and will make you feel confident about the concepts involved. Link here: 
http://www.brainpop.com/educators/community/lesson-plan/sink-or-float-background-information-for-teachers-
and-parents/ 
 
Introduce this activity by showing the class a half-stick of modeling clay and asking if they think it will float or sink in 
water. After students make their predictions, drop it in a clear container of water to demonstrate that the clay sinks. 
Tell students, "Today you will work like engineers to solve a design problem. Your design challenge will be to create 
an object out of clay that will float." 
 
(Teacher Note: Note that this wording specifies the creation of an object as opposed to a boat. In fact, students who 
attempt to mold their clay into the shapes of familiar boat hulls will realize that these shapes do not work with clay. 
Density is an important property in many materials engineering applications.) 
 
Extension (in design logs): 
To get students thinking about the concepts of floating and sinking in concrete terms, give students the following 
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task to complete in their design logs: 
 
1. Make a list of things that you know sink in water. 
2. Make a list of some things that float. 
 
Differentiation: 
To help students who are uncertain about the concepts of sinking and floating, have them virtually test a series of 
objects by playing the BrainPop game, “Drag and Drop.” Students can then use these specific objects to create the 
lists referred to in the extension activity. Link here: 
http://www.brainpopjr.com/science/forces/sinkorfloat/draganddrop/ 
 
Formative Assessment (in design logs): 
In their teams, have students discuss the design problem and then write it in their own words in their individual 
design logs. 
 
Writing Prompt- “Explain the design problem in your own words.” 

 

RESEARCH THE PROBLEM 

Students will have some curiosity about "real" boats and their design features. In their teams, students will generate 
questions that they will need to answer in order to create a floatable clay boat.  Teams should pose at least 3 
questions to research. Students can then conduct library and internet research to learn about boat design. 
 
Suggested websites with information about canoes and boats: 
http://www.boatsafe.com/kids/022298hulls.htm 
http://www.fish.state.pa.us/anglerboater/1999/julaug99/boathull.htm 
http://pbskids.org/designsquad/parentseducators/resources/watercraft.html 
 
Videos for research on boat designs:  
http://pbskids.org/dragonflytv/show/sailboat.html 
http://pbskids.org/dragonflytv/show/milkcartonboat.html 
 
Formative Assessment (in design logs): 
Teams should decide on 3 important questions to research and then copy a grid similar to the “My Research Notes” 
handout into their design logs. Students will then use their questions and their researched answers to inform their 
design. 
 
(Teacher Note: Review questions words- who, what, when, where, why, and how- with students, if necessary.) 

 

Differentiation: 
The teacher could give a paper copy of “My Research Notes” for students with difficulty transferring the graphic 
organizer into their notebooks. Also, the teacher should assist teams with brainstorming relevant research questions. 
Model how to do this by creating one research question together as a class. 
 
Differentiation: 
LEP students and others may need more practice with questions words. Have these students play, “Sentence 
Monkey” at the following website: http://www.eslgamesplus.com/question-words-what-where-who-why-when-
which-how-grammar-activity/ to help with this. 
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Extension (in design logs): 
Encourage teams that have more questions, if they are relevant, to pose and research them. Questions could be 
divided amongst team members to be researched individually and then shared with the team in a “jigsaw” format. 

DEVELOP POSSIBLE SOLUTIONS 
Day 1: 

Give each team a half stick of modeling clay, and several tubs of water placed throughout the classroom. Let teams 
know they can test their objects as often as they like, but advise them to pat the clay dry after testing and before 
shaping it into a new design. 

 

(Teacher Note: Have teams tape a sheet of waxed paper [about 18" long] to the work station area. This will make 
cleanup much easier, since wet clay gets very messy.) 
 
Formative Assessment (in design logs): 
Have students answer the following questions individually in their design logs: 

1. What did you notice while building your boats? 

2. Why did you make the changes you made? 

3. What boat designs seemed to work best? What is it about these designs that made them successful? 
 
Differentiation:  
Show teams the BrainPop, Jr. movie titled, “Sink or Float,” if they were unsuccessful with making their clay boats float 
after several trials. They will need this information to assist them with conducting the Day 2 experimentation. Link 
here: http://www.brainpopjr.com/science/forces/sinkorfloat/ 

 
SELECT THE MOST PROMISING SOLUTION 

Day 2:  

Challenge students with a new goal. Write on the board, "Design an object out of clay that can carry the largest load 
of washers/pennies/marbles (teacher discretion) possible." Show students the items that will be used to make up the 
load.  
 
Have students watch the BrainPop movie, “Buoyancy.” This movie will very cleverly explain how students can 
increase the buoyancy to make their clay boats float, but using a different example. Let students work through the 
information and discuss the movie in their teams after. Movie Link here: 
http://www.brainpop.com/science/motionsforcesandtime/buoyancy/ 
 
Differentiation: 
Have team members record what they have observed over the two days of trials about the shape and behavior of 
their clay boats.  Give students a copy of the “Observations” handout, or have them hand copy this scaffold into their 
design log. 
 
Formative Assessment (in design logs): 
Have students decide, draw, and label two different designs for their clay boat on large butcher paper sheets and 
then discuss which one is the best, and WHY, as a team. 
 
(Teacher Notes:  Teams should base their designs on their research and what they learned on the Day 1 and Day 2 
experiments.) 
 

http://www.brainpopjr.com/science/forces/sinkorfloat/
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Extension (in design logs): 
Ask students to answer this question in their design logs:  
How does the process of building a boat relate to the way the scientific process works? 

(Students might note that  1) each boat design they tested reflected a hypothesis they had about what would help the 

boat float, 2) each test produced data: either the boat sank or it didn't,  and that 3) the data was used to formulate a 

new hypothesis, which led to yet another test.) 

 
CONSTRUCT A PROTOTYPE 
Part 1: Teams should select the better of their two designs to develop.  
 
Formative Assessment (in design log): 
Each team member should indicate in their design log which of the two designs was chosen, and WHY.  
 
Part 2: Teams will then use the time allotted for this stage to create their final design. This final design is the one the 
team will use for testing in the next stage. 
 
Formative Assessment (in design log):  
As a separate entry in their design logs, teams should tell how they made their clay boats (the directions) and any 
problems they experienced when building.  

 
TEST AND EVALUATE THE PROTOTYPE 

Teams will then conduct three trials to find out the maximum number of pennies/washers/marbles their boats can 
hold and still float.  
 
Math Connection: 
Have students complete the “Testing your Clay Boat” handout to record information from data collection. 
 
Differentiation: 
The teacher could decide to let the teams test 3 different types of cargo (washers, pennies, AND marbles, for 
example). Advanced students could do 3 trials of the same cargo and figure out the average load of that item their 
boat will hold before it sinks.  
 
Formative Assessment (in design log): 
Have students answer the following questions together and then copy them to their design logs: 

1. How many washers did your boat carry on its most successful trial? 

2. What about your design works wells? 

3. What about your design could be improved? 

4. What advice would you give to next year’s class on how to build a clay boat? 

5. What did you find was the best way to LOAD a boat? 

 

Extension: 

Ask teams to predict if they think a whole stick of clay will carry more or less weight if it is made into a boat. If time 

permits, let students test out their prediction. 

 

 



3rd Grade STEM DESIGN CHALLENGE 

CORRESPONDING ENGINEERING DESIGN PROCESS STAGE IN RED 
 

All content with the exception of images and linked material was written by Sabrina Provencher for Houston ISD and is licensed under a Creative Commons 
Attribution-NonCommercial-ShareAlike 4.0 International License. 

6 

COMMUNICATE THEIR DESIGN  

Have teams demonstrate and explain their selected design to the class. 

 

Formative Assessment (in design logs): 

The student audience should evaluate the designs after all demonstrations are complete on the following criteria in 

their design logs: 

1. Which teams’ boat design worked the best? 

2. How many washers did it carry? 

3. What about the design allowed it to carry the most washers? 

4. Does it help if the bottom is flatter? Explain. 

5. Does is help if the sides are higher? Explain. 

 

(Teacher Note: If two groups should tie by carrying the same number of washers, a balance could be used to 

determine the actual mass of washers held. This is because there will be slight variations in the mass of each washer.) 

 

Extension (in design logs):  

Have teams try to determine the variables that affect a clay boat’s ability to float. (The shape of the boat is what most 

will say, but the height from which the cargo is loaded onto the boat, as well as, the location in which the cargo is 

placed on the boat also matters.) 

 
REDESIGN 
Discuss the following question with the class: 

“In what ways might your boat be redesigned to make it carry an even larger load?” Teams should talk about how 1) 

changing the shape could help if it allows for more air in the boat, as well as 2) loading the cargo from a lower height. 

Also, 3) cargo should not be placed too close to the edge of the boat or it can tip over.  4) Some students might know 

that changing the density of the water could allow the boat to carry more cargo. 

 
(Teacher Note: Make sure students understand it is not the density of the materials used to construct a boat or the 
overall mass of the boat that determines whether or not it will float. It is the density of the boat as a whole 
[Consisting of the air in it, its load, and the boat itself] and the way the boat’s mass spreads out over a large area.) 

 
Formative Assessment (in design logs): 

As a summative assessment, have students write a paragraph that explains why a lump of clay will sink in water, but 

the same volume of clay, when shaped like a bowl, will float in water. Or, you can ask students why a bar of steel will 

sink in water, but ships made of steel do not. Give them the option of including diagrams with their explanations. 

 

Extension: 

Have teams repeat the Day 2 test with their clay boat, but add salt to the water and record their data. Teams can 

then compare the salt water results with the tap water results, and formulate a hypothesis. (Salt makes the water 

denser. Denser water will allow their boats to hold more cargo.) 

 


