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Ask (Research)
What is the problem?
How have others tried to solve this problem or problems like it?
What are the constraints?
What is the criteria for success?

Improve
What worked?
What did not work like you wanted?
What can you do to make it better? Make one change at a time and retest.


Imagine
Brainstorm!
Remember your constraints and criteria.
Choose a solution to try.



						   Name:
					  _____________
Create
Make it!
Create a model of your solution.
Test it.

Plan
Draw it!
Make a materials list. What do you need to create your model?







Vocabulary
norms: expected behavior in a group

Engineering Design Process (EDP):  a series of steps that engineers follow to come up with a solution to a problem

brainstorm: creating ideas without judging the value of the idea

constraints: limits on the solution

criteria:  what is needed to be successful

critique: thoughtful assessment of something to provide feedback leading to improvement

system: connected parts that work together to accomplish a goal or task.

model: a smaller copy of your solution, it should look and act similar to the imagined solution. 

failure point:  where your solution stops working well or doesn’t work altogether.

fair test: to test a model for the purpose of making revisions to improve the model.  Only one part of the model is changed at a time when doing a fair test.

connection: noticing the way things are alike and how the same ideas that apply to one thing may apply to another unrelated thing.                                     “making connections”


SESSION 1							Name _____________________
	What I know about Engineering and/or Engineers:


	What I am wondering about Engineering and/or Engineers:



	What I learned from the video:




	The most important thing I learned today is:



Rewrite the steps of the Engineering Design Process in the correct order:
 The steps:     Improve            Plan             Ask             Create            Imagine

1. __________   2. ___________   3. ___________   4. ___________   5. ___________
SESSION 2									Name ______________	
Write the definitions of criteria and of constraint in your own words below:
Criteria: _________________________________________________________________
________________________________________________________________________
________________________________________________________________________
Constraint: _______________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________

DESIGNING A WETLAND BOARDWALK: Ask, Imagine and Plan Steps
Criteria: What features does a wetland boardwalk system need to work well?
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________

Constraints: What constraints might an engineer face when designing a wetland boardwalk?  ____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
SESSION 2 con’t
Studying Existing Systems: Engineers always study how other people have solved similar problems when they are solving a new problem. They notice what worked well in other designs, and what did not work very well. What did you observe in the boardwalk photos? What ideas might you use in your boardwalk design? 
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________
Make a sketch, on your own, of a possible boardwalk design.













SESSION 2 continued						Name ______________________
Engineers study each other’s ideas. Then they combine those ideas to create the best product possible as they revise their design over and over again. 
Write one strength that you noticed about each group member’s boardwalk design. If you are working in a partnership, you will only need to use one row in the table. 
	Their name
	A strength I noticed in their boardwalk design ideas

	

	

	

	

	

	

	

	


Ideas for Revising: How could your use the strengths you noticed in each other’s design ideas to create an create a group design that incorporates at least one idea from each group member?  Sketch and/or write below to explain.






End of Session 2 Reflection:  What went well with your group or partnership? 
Something my /group/partner and I did well was to:________________________________________________________
__________________________________________________________________________________________________
Something that didn’t work as well with our group/partnership was when: _____________________________________
__________________________________________________________________________________________________
Something I can do to help our group/partnership next time is to: ____________________________________________
__________________________________________________________________________________________________

SESSION  3 						Name _______________________
Planning for success: In order to grow as an effective team member, today I will work on _____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________

CRITERIA AND CONSTRAINTS FOR OUR BOARDWALK MODEL


















The users of our boardwalk will be: ________________________________________________
_____________________________________________________________________________

Write the definition of failure point in your own words below:
Failure Point: __________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
Why are failure points so important?  ______________________________________________
_____________________________________________________________________________
_____________________________________________________________________________

List two design ideas/features you noticed in the whole group critique/share: 
1. ________________________________________________________________________
________________________________________________________________________
2. ________________________________________________________________________
________________________________________________________________________

What revisions did you make to your design today? 



End of Session 3 Reflection:  What went well with your group or partnership? 
A “soft skill”  my /group/partner and I used well today was:__________________________________________________
__________________________________________________________________________________________________
Something that didn’t work as well with our group/partnership was when: _____________________________________
__________________________________________________________________________________________________
A “soft skill”  I can work on to help our group/partnership next time is to: ______________________________________
__________________________________________________________________________________________________
Name ____________________					Date ___________________
WETLAND BOARDWALK TEST!
Give each group a score based on the boardwalk model test (see key below).
	Criteria
	Orange Group
	Blue Group 
	Red Group
	Green Group
	Purple Group

	


	
	
	
	
	

	


	
	
	
	
	

	


	
	
	
	
	

	


	
	
	
	
	

	



	
	
	
	
	

	



	
	
	
	
	


4 = criteria met - outstanding function		3 = criteria met but some improvements needed
2 = criteria not met, but it was close		1 = does not meet criteria and/or is a failure point





Session 4
The Engineering Design Process (ask – imagine – plan – create – improve) is a process that  can be used to solve many different types of problems.  Think about a problem you could solve using the Engineering Design Process
What type of problem could you solve using the Engineering Design Process?
The problem I want to solve is  __________________________________________________
Tell the steps you would use solve the problem:
To solve this problem, I would need to know: __________________________________________________________________________
__________________________________________________________________________
Some solutions I could imagine would be: __________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
Of the solutions I listed above, the solution I would try is: __________________________________________________________________________
I could use that solution by doing the following (my plan):
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
If that solution didn’t work I could try to improve it by:
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
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