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Lesson Title: Design It, Describe It 

Draft Date: August 3, 2010
1st Author (Writer): Jeff Erixon

Associated Business: Conductix Wampfler
Instructional Component Used:  Engineering Design

Grade Level: 7th/8th Grade

Content (what is taught): 

· Descriptive skills

· Measurement

Context (how it is taught):

· Building a Bridge
· Writing Directions
· Following Directions
· Evaluating Designs

Activity Description:

Students will use a bridge building kit.  Working with a partner, the students will design a bridge and then describe how the bridge was built.  The directions should be thorough enough that another group could build it exactly as the original design.  Students will then evaluate the quality of the directions.  Once the bridge is completed, the students will evaluate the design and provide suggested modifications to make the bridge stronger.  These evaluations and design modifications will be shared with the original group.

Standards:

Science: SA, SE
Technology: TB, TD
Engineering: ED, EA
Math: MC, MD
Materials List: 

· Legos

· Erector sets

· Knex and various bridge building sets

· Note cards and rolls of pennies.
Asking Questions: (Design It, Describe It)
Summary:  The class will look at designs of structures and discuss how they were designed and built.

Outline: 

· Show pictures and videos of bridges and buildings falling down.

· Have students discuss in small groups why the structures failed.

Activity:  Students will discuss how buildings and bridges are built.  How are the ideas of the designer relayed to the people who actually put the bridge together?

	Questions
	Answers

	How many of you remember building with blocks as a child?
	Nearly everyone will say yes.

	When small children build a structure, are they very stable?
	Probably not.

	How about when they get older?  Are the structures stronger or weaker?
	They tend to get better/stronger.

	Who has put together any toy or machine together by reading the directions?
	Discuss how sometimes they are difficult to understand.



Exploring Concepts: (Design It, Describe It)
Summary:  Students are to explore design features that make a structure strong.  They will be grouped and assigned a building task.  Students will practice using descriptive skills by writing the directions for a butter and jelly sandwich (butter instead of peanut butter because of allergies).

Outline: 

· Students will explore strength of design using note cards.

· Students will describe how to build a butter and jelly sandwich to practice their descriptive skills.

Activity: 

1) Students will be given three note cards.  The task is to design a bridge over a 2-inch gap.  The goal is to build a bridge that will support a roll of pennies.

2) Students will describe how to make a butter and jelly sandwich.
3) Teacher will demonstrate the students’ descriptions by doing ONLY exactly what the students write down.  This is done to demonstrate how directions sometimes assume the reader knows what you mean, not what is written.

Instructing Concepts: (Design It, Describe It)
Engineering Design Process:  The engineering design process has many forms.  Some conceptual models have as many as ten steps others as few as five.  The process is as individual as the engineer who is using it.  It is cyclical meaning that you can start at any step in the process and it is dynamic meaning that it is always changing and adapting.  For this instructional module we have chosen a simplified five-step approach to the engineering design process.  The five steps are: 1) Ask, 2) Imagine, 3) Design, 4) Create, and 5) Improve.

Ask:  In this step you ask what is the problem that needs addressed and do a lot of research to see what other ideas are out there and what other solutions have been attempted.  This research is critical because it means you won’t duplicate something that others have tried and were unsuccessful.  It allows you to frame the problem and limit (constrain) it so that you have a better understanding of what is required.

Imagine:  Here you brainstorm ideas that might possibly be a solution to the problem you explored in the Ask step.  Don’t be afraid to think big and out of the box.  Sometimes if the answer to a problem is obvious or simple it would have been solved already.  Get creative!  After brainstorming possible ideas and solutions, you should analyze each possibility for potential merit.  Finally select the best alternative for further exploration.

Design:  This step involves the creation of a plan to carry out the idea that you selected in the Imagine step.  You can make a diagram, create lists of things that you will need, and gather together the necessary skills that you will need to carry out your plan.

Create:  This is the fun step.  You get to actually build/create the idea that you selected and planned out.  This is the hands-on step where you see the intellectual idea actually come to life.  It is important to follow your plan that you created.  Be sure to note what went well and what didn’t work for future use in refining the idea. Finally test your product and see if it does what it is supposed to do.  Does it solve the problem?  It is possible that you will have to go back to any of the previous steps after you test your creation.  If it doesn’t work, do you need a better plan, a better idea, or do you need to rethink your initial problem?

Improve:  Here is the refinement stage.  You have something that works but you want it to be the best it can be.  You want the most speed, efficiency, the best appearance, etc.  Here you think about and talk about what works, what doesn’t work and what could be improved on.  After this discussion occurs, modify your design to see if you can improve it.  Finally test out to see if you actually improved your solution or not.  Remember at this stage it is possible that you might have to go back to any of the other stages.

The powerful thing about this process is that it is fluid and creates a nice organizational flow for the process to follow.  At the end of each step always ask if you accomplished what you set out to do.  If you did not repeat that step or go back further in the process to try to arrive at a better solution.  Remember you can start at any step but once the process is begun you need to go from one step to another in order for the process to be effective.

Organizing Learning: (Design It, Describe It)
Summary:  Students will take what they learned from the note card bridge and the sandwich activities to build a bridge while writing the directions for building it.  The directions will then be given to another group in a different class.  They will attempt to build an exact copy of the bridge.  The second group will critique the designer’s instructions.  Students will also propose modifications to the original design for improvement.

Outline: 

· Students will build a bridge and then write the directions for its design.

· The directions will be given to another group.  

· Following the directions, the second group will rebuild the bridge. 

Activity:  Students will take what they learned from the note card bridge and the sandwich activities to build a bridge while writing the directions for building it.  The directions will then be given to another group in a different class.  They will attempt to build an exact copy of the bridge.  The second group will critique the designer’s instructions.  Students will also propose modifications to the original design for improvement.  At the end of the exercise, each group will report what they learned.  The report should include the original directions, the success/failure in the attempt to build the bridge, and modifications that the group felt were necessary to improve the instructions or design.


Understanding Learning: (Design It, Describe It)
Summary:  Students will be assessed on their knowledge of the engineering design process, both in writing and by describing how it as a part of the lesson’s activities.

Outline: 

· Formative assessment of the engineering design process

· Summative assessment of the engineering design process

Activity:  Students will answer written assessments about the engineering design process.
Formative Assessment

As students are engaged in the lesson ask these or similar questions:

1) Do students understand the engineering design process?

2) Can students apply the engineering design process to the exercise in the lesson?

3) Were students able to refine the models/plans/instructions that were created?

Summative Assessment

Students can answer the following writing prompts:
1) Describe the engineering design process.  You must state all the steps and what happens in each step.

2) Is the original design worthy of being built?  Write a paragraph stating the pluses of the design, and another paragraph of the deficiencies of the design.  NOTE:  You must describe how this fits into the engineering design process.
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