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Identify the problem 

 

 For the sailboat challenge, this section included the mission or purpose for the challenge, 

the constraints, and the goal.  The problem presented says that students have been stranded on an 

island and must use the resources on the island to build a sailboat in order to escape.  The student 

and I identified the problem that decided that we need to build a sailboat that could carry us (hold 

weight) and use wind power to move.  There is a suggested list of materials to use for this 

project.  I used most of the materials suggested but replaced the styrofoam cups with cork.  I felt 

that it was a more natural material for students to use since they are using resources from an 

island.  Next time I would replace the craft sticks with real sticks and include string. 

 For the constraints we discussed how big the boat could be and where we would be 

sailing them.  Since the project was at home we decided to sail them in the bathtub.  It was 

decided that the boat could be no larger than 8 inches by 5 inches.  There was not a constraint on 

the height of the sail.   

The criteria in this project is labeled as the goals.  Looking at the washers we decided that 

the boat needs to hold at least 5 washers without sinking or tipping and needs to be able to sail 

across the bathtub.  In retrospect I should have added a minimum time criteria.  I was not sure 

how fast one of the boats could travel the length of the bathtub so it was not included.  If 

implementing in school I will use the best design I have and set a minimum time that is 

appropriate for the container that students will be using to test their designs.  
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Brainstorming 

 Evaluating materials and their properties is an important step in the ED process.  It can 

help prevent students from trying to use all the materials presented to them simply because they 

are there.  I feel I often struggle with this step because with younger students only so many types 

of properties have been introduced.  For example if a material is strong or weak, will it rip 

easily? Is the material rigid or flexible?  Is the material absorbent?  It seems that the same 

properties are often repeated for most of the materials. 

 For this challenge the brainstorming portion was incorporated with evaluating the 

materials.  First we made diagrams of sailboats and labeled their parts (boat, mast, sail, and keel) 

and learned about buoyancy and displacement.  We then used the brainstorming sheet as we 

looked at our material choices.  The brainstorming was broken down into three categories: float, 

move, and waterproof.  These are three important components to building a sailboat that will 

meet the criteria and gave more purpose to the evaluation of the materials.  We were able to 

brainstorm together as we looked at the properties of each material and its usefulness. 
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Design 

 In this stage of the process the student and I each imagined four different ideas for a 

possible sail boat that would meet the criteria and constraints.   I used a labeled diagram of a 

sailboat to again discuss the parts of a sailboat.  This also served as a reference for the student to 

label when drawing their ideas.   

 This was the most difficult step for the student but one that I enjoyed.  They found it 

difficult to think of “that many” ideas.  We talked through this process and I suggested that the 

ideas do not need to be radically different from one another.  If you like a particular idea then on 

the next idea you can change one element, either the shape of one the parts (boat or sail) or 

change the material. 

 The original packet for this challenge did not include a page for drawing multiple ideas.  I 

decided to add in a page of my own for the Imagine step of the ED process.  
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Build 

 In this step the student and I each chose the design we thought would work the best.  I 

decided to go with the triangle shape for the base of my boat and use corks at the bottom.  I used 

tin foil to make the sail.  As I was building the sail I quickly realized that it was going to be 

difficult to attach the mast.  The student also had the same issue.  We worked together to hold up 

the mast while the other one taped it to the bottom of the boat.   

 I also saw that I would have a problem with my sail.  I was going to add a crossbar to 

keep it from flopping over too much but since it was not in my original drawing I kept it the way 

it was and tested it as is.   The student also began to question whether her boat would be too 

heavy since it was made entirely of popsicle sticks.  Again she stuck with the plan and agreed to 

readjust after testing.   
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Test and Evaluate for Plan #1 

 There were two testing stages for this project.  The first was to test the criteria of holding 

at least 5 washers.  The student’s first plan sank after one washer.  She concluded that the boat 

was too heavy and she should use a different material for the base of her boat.  She noted that 

popsicle sticks could be used as a frame but probably should not be used for the whole thing.  

My first plan held 12 washers before it sank.  Unfortunately, after it sank the mast 

completely came off.  Even though it held 12 washers I did not move on to the second stage of 

testing.  When the boat sank the mast came completely off.  This was a total design failure with 

the tape.  We evaluated together how we could continue to use tape by trying to secure it in a 

different way that would keep it from possibly getting wet and coming unglued.  

Redesign 

 For my Redesign/Improve I decided to go with a different size and shape.  I used one of 

the ideas I had drawn in the Imagine step.  The student also used a different design.  She chose to 

go with a lighter but strong boat design.  She also made the boat larger but still within the limits 

of the constraints.  Again we used the tape for the mast but added tinfoil around the bottom to 

protect the tape in case water go into the boat.  

Test and Evaluate for Plan #2 

 We successfully completed the first test of holding at least 5 washers on the boat.  The 

student was excited to see that her new plan worked and the boat did not tip over after one 

washer.  Now it was time to test the second criteria: will the boat sail?  There were two sets of 

trials.  The first was to time and record the boat without washer and the second was to test and 

record with the weight of 5 washers.  
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The testing went as expected, a little chaotic at first.  To test we used the bathtub and a 

mini fan for the wind.  We decided the boat would need to make it to one end of the tub to the 

other.  Here again I was faced with another challenge that often happens in the classroom no 

matter how often we practice.  The challenge of how to use a stopwatch.  When we are timing 

something that is so short, 5 seconds, 6 seconds, every second counts.  The student timing must 

be quick enough to stop the timer without adding 1 or 2 seconds onto the clock.  Because I 

wanted to be consistent with how the fan was blowing on the sailboats I released the boat and 

held the fan while the student controlled the timer.   

 One of the questions that is part of the reflection is whether or not the boat sailed 

straight.  We both had issues with this.  It was a simple readjustment of taping the sail so that it 

would not spin with the force of the wind.  This spinning caused the boats to spin sometimes as it 

moved across the water increasing its travel time.  
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Student design #1  
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Student design #2 
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Share the solution 

 This challenge provided a reflection section that both student and I completed.  After 

answering the questions on our own we shared what we learned.  We both decided that a boat 

with a larger surface area that was made of lighter material worked the best.  We also agreed that 

the material of the sail is important because when the student used paper it began to fall apart 

when it got wet.  Being able to harness the energy of the wind was also an important criteria of 

this challenge and we both agreed again the securing the mast and the sail were important to a 

successful design.   
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