Name: ________________________________________	Date: ________________	Period: ___________
WATERCRAFT CHALLENGE!

The Challenge: 
· Build a boat that can hold the most pennies for at least 10 seconds before sinking.  In this challenge, follow the design process to build a boat that can stay afloat and upright while weighed down with a heavy load of pennies.  [image: Macintosh HD:private:var:folders:h6:mlc5t61j2d75x_v54xmd8df00000gn:T:TemporaryItems:images.jpg]
· Each company will be allotted the following materials to build your boat. 
· Duct Tape (20 inches)
· 4 Paper Cups (8 ounce or larger) 
· 10 inch strip of plastic wrap 
· 10 straws 
· Pennies 
· The winner of the competition will be the team whose boat can stay afloat and upright while weigh down with the heaviest amount of pennies.  

2. Criteria
· Design requirements:

3. Constraints 
· Limitations on the design due to available resources and environment

1. Identify the Problem: 
· How can I design a _______ that will _______? 








4. Research 

5. Brainstorm

6. Initial Designs (one design per person)
· Including multiple views (front, side, top) 
· Measurements (cm)







9. Build a model of the design 

8. Select the design you will build 

7. Identify the pros and cons about each design 







13. Test, collect and analyze data

14. Repeat steps 11-13 (if time for a 3rd design)

15. [bookmark: _GoBack]Put together your presentation 

10. Test, collect and analyze data 

11. Redesign based on data 

12. Build a second model of the design 













	Benchmarks/Standards/Learning Goals

	Science
	SC.7.2.1: Explain the use of reliable print and electronic sources to provide scientific information and evidence 

	Technology
	ISTE Standards: 
1. Creativity and innovation 
2. Communication and collaboration 
3. Research and information fluency 
4. Critical thinking, problem solving, and decision making
5. Digital citizenship 
6. Technology operations and concepts 

	Engineering
	MS-ETS1-1: Define the criteria and constraints of a design problem with sufficient precision to ensure a successful solution, taking into account relevant scientific principles and potential impacts on people and the natural environment that may limit possible solutions.  
MS-ETS1-2: Evaluate competing design solutions using a systematic process to determine how well they meet the criteria and constraints of the problem.  
MS-ETS1-3: Analyze data from tests to determine similarities and differences among several design solutions to identify the best characteristics of each that can be combined into a new solution to better meet the criteria for success. 
MS-ETS1-4: Develop a model to generate data for iterative testing and modification of a proposed object, tool, or process such that an optimal design can be achieved.  

	Mathematics
	MP.2 – Reason abstractly and quantitatively. (MS-ETS1-1, MS-ETS1-2, MS-ETS1-3, MS-ETS1-4)
7.EE.3 – Solve multi-step real-life and mathematical problems posed with positive and negative rational numbers in any form (whole numbers, fractions, and decimals), using tools strategically.  Apply properties of operations to calculate with numbers in any form; convert between forms as appropriate; and assess the reasonableness of answers using mental computation and estimation strategies. (MS-ETS1-1, 2, 3)
7.SP – Develop a probability model and use it to find probabilities of events.  Compare probabilities from a model to observed frequencies; if the agreement is not good, explain possible sources of discrepancy.  (MS-ETS1-4)

	Reading
	RST.6-8.1: Cite specific textual evidence to support analysis of science and technical texts.(MS-ETS1-1, MS-ETS1-2, MS-ETS1-3)
RST.6-8.7: Integrate quantitative or technical information expressed in words in a text with a version of that information expressed visually (e.g., in a flowchart, diagram, model, graph, or table).(MS-ETS1-3)
RST.6-8.9: Compare and contrast the information gained from experiments, simulations, video, or multimedia sources with that gained from reading a text on the same topic.  (MS-ETS1-2, MS-ETS1-3)

	Writing
	WHST.6-8.7: Conduct short research projects to answer a question (including a self-generated question), drawing on several sources and generating additional related, focused questions that allow for multiple avenues of exploration. (MS-ETS1-2)
WHST.6-8.8 – Gather relevant information from multiple print and digital sources; assess the credibility of each source; and quote or paraphrase the data and conclusions of others while avoiding plagiarism and providing basic bibliographic information for sources. (MS-ETS1-2)
WHST.6-8.9 – Draw evidence from informational texts to support analysis, reflection, and research.

	Speaking and Listening
	SL.8.5 – Integrate multimedia and visual displays into presentations to clarify information, strengthen claims and evidence, and add interests. (MS-ETS1-4)





 
Adapted from the PBSkids.org
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