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Grade 6 (Lesson 1)

Introduction to Engineering: Aluminum Foil Boats
[image: image2.wmf]
Objective

YWBAT: Given a piece of aluminum foil, create a boat that can hold as many markers as possible while floating in water.

Lesson Plan

Introduction:
This lesson is used to get students excited about engineering by acting like an engineer.  Students will briefly design, build and test a boat made of aluminum foil.

Materials:
· Aluminum foil (cut into 15 cm x 15cm)

· 25-40 Markers (save your dried up markers for testing)

· A clear bin filled half way with water

· Optional--LCD projector and document camera (I use this to project the testing area on a screen so that all students can see what's happening)

Lesson Breakdown:

1. DO NOW: What does an engineer do?  Students should answer this question when the bell rings.  Review responses.  (5 minutes)

2. Explain to the students that they are going to be engineers today whose challenge it is to create a boat that can hold as many markers as possible.

3. Give students 5 minutes to brainstorm ideas and sketch their boat.

4. Then give students aluminum foil (1 piece/ 2 students) and have them create their boat (4 minutes) This isn't a lot of time!  You can reinforce the idea of constraints that engineers face.  Mostly time and money.
5. Test boats one at a time in the test area.  I like to set up the bin filled with water and the projector towards the front.  Students drop off their boat and I place the markers in.  I then record how many markers the boat held before sinking.

6. Repeat for all boats.  Move quickly...this takes a while to test all of them.

7. Wrap-up/clean-up.  If your wrap-up is short, be sure to reflect on the experience at the next class.

This lesson is adapted from Prentice Hall, The Nature of Science and Technology.

Grade 6 (Lesson 2)

What is Technology?

[image: image3.png]



Objective
YWBAT: 
1) Analyze various items to determine their purpose in our lives and explain how they work. 
2) Define technology

Lesson Plan

Introduction: This lesson enables students to determine that anything that makes our life easier is considered a technology.  Each group will be given a bin filled with items and they will have to determine their purpose (use in life) and explain how they function.  We will then create a definition of technology: Anything that solves a problem or makes life easier.

Lesson Breakdown:
1. Do Now:  The purpose of the Do Now is to model how group work with happen today.  You should place an item at the front of the room and ask students to 1) explain the purpose of the item and 2) explains how the item works.  Review. (5 minutes)

2. Explain the objectives and how group work will occur.  You should assign groups ahead of time.  Say that they will be given a bin filled with several items.  Their job is to analyze each one and determine a use and explain how it works.  They should only work on one item at a time.  You can assign roles; I like to have a leader, time keeper, social skills checker (makes sure everyone's playing nice), and reporter (they are the only one who can ask me a question when I address the group.  This avoids too many people talking at a time and promotes communication among the group members). (5 minutes)

3. Groups work on the activity and fill in worksheet (Student worksheet 1 on next page) (15 minutes)

4. Each group will share one item from their bin and explain the products purpose and how it works.  (10 minutes)

5. Discuss what each item has in common--they all make life easier.  Define Technology: Anything that solves a problem or makes life easier.

6. Assign homework: Make a list of 5 things from home and explain how they make our lives easier.

7. Wrap-up

Name ______________________



Period ___________

What’s that for anyway?

Directions: Pick an item out of the bin and explain the purpose of the item and how it works.  Record your answers below.

Object 1: ________________________

What is the purpose of this item?

How do you think that it works?

Object 2: ________________________

What is the purpose of this item?

How do you think that it works?

Object 3: ________________________

What is the purpose of this item?

How do you think that it works?

Object 4: ________________________

What is the purpose of this item?

How do you think that it works?

Object 5: ________________________

What is the purpose of this item?

How do you think that it works?

Object 6: ________________________

What is the purpose of this item?

How do you think that it works?

Object 7: ________________________

What is the purpose of this item?

How do you think that it works?

Object 8: ________________________

What is the purpose of this item?

How do you think that it works?

Grade 6 (Challenge 1)

Paper Towers
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Objective

YWBAT: Develop and implement a design for a paper tower, using 20 pieces of paper and one yard of tape that is at least 1 meter tall and can withstand the force of a fan turned on high power.

Lesson Plan

This challenge is based on an NSTA journal article on Technology and Engineering.  It can be used to teach technology and engineering standards, as it incorporates orthographic drawings, identifying and addressing constraints, drawing a tower as a system, developing prototypes/trouble-shooting, and communicating the solution.  Critical thinking skills are stressed.  Students really enjoy this lesson.  

Lesson breakdown
Materials required: Tape, meter sticks and reused 8”x11” paper

Day1: 
Introduce the challenge, assign groups (2-3 students), have partners brainstorm ideas for addressing the challenge, identify constraints and design a final drawing.
Day 2: 
Have students build their tower
Tip: designate an area in your classroom where students can stow their towers by period.  Have them write their names on the tower with a marker, so that it is easy to find the next day.
Day 3: 
Test day!  You'll need a rubric for each group, an oscillating fan, and tape to secure the towers to the floor.  I've attached a rubric for you to use.  You can make your own at rubistar.com.

Aspects of the assignment:
1) Each student will turn in an orthographic projection on a single piece of graph paper
2) Each student will submit a picture that depicts the tower as a system: (Goal, inputs, processes, outputs and feedback)
3) The tower itself
4) A journal that documents the issues that they trouble-shooting and redesigned and a description of the constraints that they addressed.  This fulfills the "communicating the solution" to their problem.
	Building A Structure : 1 meter paper tower

	
	
	
	
	

	Student Name:     ________________________________________
	

	
	
	
	
	

	CATEGORY
	8
	6
	4
	0

	Orthographic design
	Projections are neat, all measurements are given, and views (sides of boxes) are properly labels: front, rear, right side, etc.
	Projections are neat, most measurements are given, 1 or more of the views are missing on the projections.
	Somewhat messy presentation, missing most measurements, projections are unable to be followed by someone else.
	No projections turned in.

	Tower as a system
	System diagram (picture) clearly labeled with goal, inputs, processes, outputs, and feedback, neat.
	System diagram is missing steps, or is messy.
	System diagram is somewhat incorrect or messy.
	No System diagram.

	Tower construction
	Proper materials used and altered in ingenious/creative ways. Tower is attractive to the eye.
	Proper materials used, tower somewhat attractive.
	Proper materials used, but creativity lacking; little evidence of trouble-shooting or redesign.
	Improper materials used.

	Tower effectiveness
	Tower stood for 30 seconds with little to no evidence of falling over.
	Tower stood 30 seconds, but was tilted at more than a 45 degree angle.
	Tower stood for 30 seconds with less than a 45 degree angle, did not touch ground.
	Tower fell over; touched ground.

	Trouble-shooting/Constraints Journal
	Provided at least 5 examples of trouble-shooting/redesign and demonstrated with diagrams and sentences, neat. Clearly identify 2 constraints and how you addressed them.
	Provided 4 examples of trouble-shooting/redesign and demonstrated with diagrams and sentences, neat. Clearly identify 1 constraint and how you addressed it.
	Provided 4 or more examples, but quality of explanations is poor, sloppy. Identify constraint(s) but don't describe how they were addressed, or missing constraints all together.
	No evidence of trouble-shooting.



                   Grade: ________/50

                                ________%

Grade 6 (Challenge 2)

Marshmallow Catapult
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Objective

YWBAT: Apply the technological design steps to build a marshmallow catapult that uses the allotted materials to launch a marshmallow at least 5 meters in the air and within a 1/2 meter wide area. 

Lesson Plan

Marshmallow Catapult Design Challenge Description

THIS WILL TAKE ABOUT A WEEK FROM START TO FINISH
Each group will design and build a marshmallow catapult using the following materials to achieve the goal: 
1 meter of masking tape, 2 Plastic cups, 4 Rubber bands, 2 Plastic spoons, 2 Paperclips, one 15 cm x 15 cm piece of cardboard and large (standard size) marshmallows to launch
Goal: Launch a marshmallow at least 5 meters (in the air) and not outside of a ½ meter width.

Day 1: Assign activity and partners, discuss rubric, answer questions and allow students time to brainstorm a solution with their partner.  Students should individually design a solution and then share their design.

Day 2: Students should design a final solution and create orthographic projections of their design HW: Draw their catapult as a technological system.

Day 3: Students will be given the materials above and will construct their catapults, leave about 5-10 minutes for clean-up and wrap-up.  Students should be recording their updates and redesigns in their journal (a few pieces of paper where they will identify constraints, trade-offs, modifications, etc.).

Day 4: Final construction and test!


Tips for test day: 
· Have students move the desks to the side of the room facing inward.  Designate a launch area and measure out a 5-meter line and a half a meter wide span.  This designates the acceptable landing area.
· Safety: Everyone should wear safety goggles!  There will be flying marshmallows and rubber bands might come loose or snap--state these dangers to your students. 
· Have the rubrics laid out with a pen ready to record the grades.  Remember: you'll be judging the quality of the construction before launching.  This will allow you to discard the catapults after the launch occurs.
· Don't forget to purchase marshmallows.  If you do forget, a piece of paper rolled into a ball will work.
· Rubric is on the following page.
Other Resources to include in lesson:

Orthographic projection websites

http://www.wisc-online.com/objects/ViewObject.aspx?ID=ENG19204
http://www.youtube.com/watch?v=PXgkBadGHEE
	Building A Structure : Marshmallow Catapult

	Student Name:     ________________________________________
	

	
	
	
	
	

	CATEGORY
	10
	7
	4
	0

	Blue Print (Plans)
	Blue print is neat, all views (front, side, and top) are labeled with measurements.
	Blue print is mostly neat, most/all views are labeled and measurements are given.
	Blue prints are mostly sloppy, views may be labeled, and measurements may be given.
	No blue prints.

	System Drawing
	System drawing is neat, colorful, and correct. All parts: goal, inputs, process, outputs, and feedback are identified and clearly explained.
	System drawing is mostly neat, colorful, and correct.
	System drawing is mostly incorrect and/or sloppy.
	No System drawing.

	Construction/materials
	Appropriate materials were used and creatively modified in ways that made them even better.
	Appropriate materials were used and there was an attempt at creative modification to make them even better.
	Appropriate materials were used but not modified to make them more effective.
	Materials that are not allowed in the challenge were used.

	Construction - Care Taken
	Great care taken in construction process so that the structure is neat, attractive and follows plans accurately.
	Construction was careful and accurate for the most part, but 1-2 details could have been refined for a more attractive product.
	Construction accurately followed the plans, but 3-4 details could have been refined for a more attractive product.
	Construction appears careless or haphazard. Many details need refinement for a strong or attractive product.

	Journal/Log - Content
	Journal provides at least 5 examples of alterations in planning, construction, testing, modifications, reasons for modifications, and some reflection about the strategies used and the results.
	Journal provides at least 4 examples of alterations in planning, construction, testing, modifications, reasons for modifications, and some reflection about the strategies used and the results.
	Journal provides at least 3 examples of alterations in planning, construction, testing, modifications, reasons for modifications, and some reflection about the strategies used and the results.
	No Journal is turned in or the journal insufficiently depicts the challenges faced by the team.

	Catapult performance
	Launches marshmallow at least 5 meters and comes within .25 meters, left or right, of the target.
	Launches marshmallow at least 5 meters and comes within .5 meters, left or right, of the target.
	Launches marshmallow less than 5 meters.
	Major flaws in the structural integrity of the catapult, redesign/reconstruction needed. Launch failed.


                                                                                                                                   Grade: ______/60












                  ______%
      

Grade 6 (Challenge 3)
Eggceptional Packaging
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Objective

YWBAT: Design, build and test a box that prevents a raw egg from breaking when it is dropped from a significant height.

Lesson Plan

Students will design, build and test the effectiveness of a box that is intended to prevent a raw egg from breaking. 

 List of materials for each student: (I have students bring in their own materials. If they are different from what is on the list below they just need to get permission to bring it in and use it.) 

· 1 shoebox with lid (Have students bring this in early) 

· 10 Rubber bands 

· 2 Plastic cups 

· 1 meter of tape 

· 8 Cotton balls 

· 1 Plastic shopping bag 

· 3 paperclips 

· Anything else that students have at home and are approved 

 Day 1: Present challenge and begin designing The first day you should present the challenge, review rubric, rules and answer questions (15 minutes) You should then give students the opportunity to brainstorm ideas and sketch possible solutions to the challenge. HW: Bring in materials for constructing the packaging. 

 Day 2: Students will finalize brainstorms and begin creating their blueprints HW: Finish blueprints 

 Day 3-4: Students should construct their boxes. 

 Day 5: Test day! However, if students need more time they can construct on day 5 and test the following class period.

 

Tips for implementing:

· Encourage students to bring in extra boxes, if they have them.

· Find a site on your campus that has a drop of at least 6 feet.  If you don't have an area like this, just go outside and throw the box into the air.

· Follow this procedure on test day: Student carries box to the drop zone where teacher is waiting, give the egg to the student and give them 30 seconds to secure egg in box, student hands box to teacher to drop.  Have the next student who is going bring their box and the one that was just dropped back to the top.  Hand egg to next student.  Open box to see if egg broke, record grade and repeat until you're done.  This will save a lot of time.

· Students are going to be really excited on test day; embrace that positive energy in your class.

· Don't forget to buy eggs!  2-4 cartons to be safe.  You can ask for class donations of money so that you don't have kids bringing eggs on the bus!

· Testing may take longer than 1 day, but if you hustle it can happen in one.

· The main learning opportunity in this activity is the reflection portion.  Assign a homework activity for students to state what they would change next time.  This should be a required activity for all boxes that failed to preserve the egg.  You can then improve that portion of their grade on the rubric.

· Have a garbage bag ready to throw boxes, especially with broken eggs, into.

	Building A Structure : Eggceptional Packaging

	Student Name:     ________________________________________
	

	
	
	
	
	

	CATEGORY
	10
	5
	3
	0

	Blue Print
	Plan is neat with clear measurements and labeling for all components.
	Plan is neat with clear measurements and labeling for most components.
	Plan provides clear measurements and labeling for most components.
	Plan does not show measurements clearly or is otherwise inadequately labeled.

	Construction -Materials
	Appropriate materials were selected and creatively modified in ways that made them even better.
	Appropriate materials were selected and there was an attempt at creative modification to make them even better.
	Appropriate materials were selected.
	Inappropriate materials were selected and contributed to a product that performed poorly.

	Journal/Log - Content
	Journal provides a complete record of planning, construction, testing, modifications, reasons for modifications, and some reflection about the strategies used and the results.
	Journal provides a complete record of planning, construction, testing, modifications, and reasons for modifications.
	Journal provides quite a bit of detail about planning, construction, testing, modifications, and reasons for modifications.
	Journal provides very little detail about several aspects of the planning, construction, and testing process.

	Function
	Structure functions extraordinarily well, holding up under atypical stresses. Egg doesn't break
	Structure functions well, holding up under typical stresses. Egg doesn't break.
	Structure functions pretty well, but deteriorates under typical stresses. Egg doesn't breaks.
	Fatal flaws in function with complete failure under typical stresses. Egg breaks.










         Grade: __________/40









          __________%

Grade 6 (Challenge 4)

Thermal Protection Systems Design Challenge 
(Heat and Conduction)
When spacecraft travel at high speeds through the Earth's atmosphere they generate high temperatures on their surfaces due to frictional heating. Space vehicles must have thermal protection systems (TPS) to protect them from this heat. In this challenge, students learn about the process of how NASA engineers design lightweight but effective reusable thermal protection systems. Working in two-person teams they design, build, and test a thermal protection system of their own. They use simple materials such as wood dowels, hot-melt glue, aluminum foil and copper screening to build a model that can withstand the heat of a propane torch. The models are tested under a tight protocol in order to maintain classroom safety. As a culminating activity, each team prepares a poster session documenting and summarizing their design and testing activity.

For more information:

http://eto.nasa.gov/docs/EDC_TPS.pdf
http://eto.nasa.gov/challenge.html#tps

Grade 7 (Challenge 1)
Balloon Bridges
Objective YWBAT: Design and build a bridge that can hold at least 5 textbooks using 2 classroom chairs and 15 balloons.
Lesson Plan

Goal: Students will build a balloon bridge that can hold at least 5 textbooks.

Materials:
· Latex free balloons (the ones used by clowns to make balloon animals)

· 2 classroom chairs

· Safety glasses

· Ruler

Lesson breakdown:

1. Do Now: Describe a bridge that you have seen and then draw a picture of it.  This will get students thinking about bridges before the class discussion begins.  Share.

2. Explain the goal of the class and how it will run.  Students will be placed in groups of 3-5 students.  They begin by making a sketch of their bridge.  After they decide how their bridge will look they will be given 15 balloons.  Groups will need to construct their bridge in 8 minutes.  After the 8 minutes the teacher will test each bridge for its ability to hold at least 5 textbooks.  The teacher will keep placing books on the bridge until the bridge breaks or the books fall off.

3. Reflect on the qualities of the bridges that were successful and unsuccessful and ask how they can improve their bridge in the future.  This can be a HW assignment.
Teacher tips:
· The chairs will move from the tension created by the balloons.  Have students place heavy items, such as books or they can sit on the chairs, to prevent them from sliding inward.

· The chairs should remain 2.5 feet apart at all times.  Students are not allowed to move the chairs closer together.

· Have Books ready for stacking (I use the thin Prentice Hall books)

· Have the rubrics ready to go to expedite testing and grading (see uploaded documents, Balloon Bridge Rubric)

· Remember to enforce safety--students must keep goggles on at all times!

· Have a great time; students love this activity.

· Do the activity again the following day and see if the students' reflections resulted in them building better bridges.  Reflection, redesign and rebuilding are an integral part of engineering, so you should reinforce that concept in class.

RUBRIC: BALLOON BRIDGE CHALLENGE
	Student Name:     ________________________________________
	

	
	
	
	
	

	CATEGORY
	10
	6
	4
	0

	Function
	Structure functions extraordinarily well, holding up under atypical stresses.
	Structure functions well, holding up under typical stresses.
	Structure functions pretty well, but deteriorates under typical stresses.
	Fatal flaws in function with complete failure under typical stresses.

	Plan
	Plan is neat with clear measurements and labeling for all components.
	Plan is neat with clear measurements and labeling for most components.
	Plan provides clear measurements and labeling for most components.
	Plan does not show measurements clearly or is otherwise inadequately labeled.

	Construction -Materials
	Appropriate materials were selected and creatively modified in ways that made them even better.
	Appropriate materials were selected and there was an attempt at creative modification to make them even better.
	Appropriate materials were selected.
	Inappropriate materials were selected and contributed to a product that performed poorly.

	Construction - Care Taken
	Great care taken in construction process so that the structure is neat, attractive and follows plans accurately.
	Construction was careful and accurate for the most part, but 1-2 details could have been refined for a more attractive product.
	Construction accurately followed the plans, but 3-4 details could have been refined for a more attractive product.
	Construction appears careless or haphazard. Many details need refinement for a strong or attractive product.

	Journal/Log - Content
	Journal provides a complete record of planning, construction, testing, modifications, reasons for modifications, and some reflection about the strategies used and the results.
	Journal provides a complete record of planning, construction, testing, modifications, and reasons for modifications.
	Journal provides quite a bit of detail about planning, construction, testing, modifications, and reasons for modifications.
	Journal provides very little detail about several aspects of the planning, construction, and testing process.




                                                                                         Grade: ______/50
        ______%
Grade 7 (Challenge 2)

Spaghetti Bridges
Objective

Using uncooked spaghetti and Elmer's glue, YWBAT build a bridge that spans 40cm and can support the weight of (to be determined by teacher). 

Lesson Plan

This lesson sets out to test students’ ability to construct a bridge that can support a predetermined weight.  Students will need:

-Half of the contents of a spaghetti box (per group of 2-3 students)

-Elmer's glue dispenser (1 per group)

 Day 1:  Students should be given ample time to design a bridge and draw blueprints.

 Days 2-3 or 4: Students should construct their bridge

 Final day: Test the bridges

 Tips for implementing lesson:
· Designate an area for students to dry their bridges.  Two large folding tables in the back of the room should be good. 

· Groups of 2-3 students is recommended

· On test day have several desks separated at 40cm ready to go.  Then have several groups set up their bridges to test them.  This will speed the testing process up.

· Have a garbage can ready to place the broken bridges in

· Have rubrics ready to go

· Do not allow students to trade or borrow glue; these are the constraints on the challenge.  Constraints are meant to add a degree of difficulty to promote their trouble-shooting skill development.  Struggling to solve the challenge is part of the learning process in engineering and design activities!
· Cleaning up glue can take some time, so allocate enough time at the end of class to wipe down desks and sweep up spaghetti pieces

Rubric: Spaghetti Bridge

	Student Name:     ________________________________________
	

	
	
	
	
	

	CATEGORY
	10
	6
	4
	0

	Function
	Structure functions extraordinarily well, holding up under atypical stresses.
	Structure functions well, holding up under typical stresses.
	Structure functions pretty well, but deteriorates under typical stresses.
	Fatal flaws in function with complete failure under typical stresses.

	Plan
	Plan is neat with clear measurements and labeling for all components.
	Plan is neat with clear measurements and labeling for most components.
	Plan provides clear measurements and labeling for most components.
	Plan does not show measurements clearly or is otherwise inadequately labeled.

	Construction -Materials
	Appropriate materials were selected and creatively modified in ways that made them even better.
	Appropriate materials were selected and there was an attempt at creative modification to make them even better.
	Appropriate materials were selected.
	Inappropriate materials were selected and contributed to a product that performed poorly.

	Construction - Care Taken
	Great care taken in construction process so that the structure is neat, attractive and follows plans accurately.
	Construction was careful and accurate for the most part, but 1-2 details could have been refined for a more attractive product.
	Construction accurately followed the plans, but 3-4 details could have been refined for a more attractive product.
	Construction appears careless or haphazard. Many details need refinement for a strong or attractive product.

	Journal/Log - Content
	Journal provides a complete record of planning, construction, testing, modifications, reasons for modifications, and some reflection about the strategies used and the results.
	Journal provides a complete record of planning, construction, testing, modifications, and reasons for modifications.
	Journal provides quite a bit of detail about planning, construction, testing, modifications, and reasons for modifications.
	Journal provides very little detail about several aspects of the planning, construction, and testing process.





Grade: _________/50 points









            _________% 

Grade 7 (Challenge 3)
Personal Satellite Assistant 
(Forces and Motion) 

This challenge is based on a new NASA technology called the Personal Satellite Assistant, or PSA. This technology is currently being developed at NASA Ames Research Center and when complete, will be a robotic assistant for astronauts while on the International Space Station. It will be able to propel itself around the microgravity environment by using small fans for propulsion and will assume many tasks, such as monitor and record air quality, temperature, atmospheric pressure, and humidity, among a list of others.

In this design challenge, students will take on a challenge similar to the one NASA engineers had to solve: they will use the forces produced by small fans to control the rotation of a horizontal, near frictionless wheel. The response of the wheel to these tiny forces is similar to objects in the microgravity environment of space. Students will be given a set of pre-determined missions to accomplish with the wheel. This challenge supports the National Education Standards: Motions and Forces, Science as Inquiry, as well as Principals and Standards for School Mathematics. 

Go to:

http://eto.nasa.gov/docs/PSA_fm.pdf

Grade 7 (Challenge 4)

Centennial of Flight:
Propeller Design Challenge
(Forces and Motion)
More than one hundred years ago the Wright Brothers used a design process that is still integral to engineering design today. The Centennial of Flight Challenge focuses on the Wright Brothers' design process and their development of the "Flyer". Students are challenged, like the Wright Brothers were, to design a propeller that generates the maximum possible thrust using small motor and other inexpensive materials. In taking on this challenge students work in teams to design, build, and test small propellers (less than 8 inch diameter) using simple, easily manipulated materials such as heavy paper and small craft sticks. They bend and fold these materials, attach them to a simple test stand, and collect data on their ability to generate thrust. Relationships in forces and motion are explored and tied to history and mathematics. 

Go to:

http://eto.nasa.gov/docs/PROPELLER.pdf

Grade 8 (Challenge 1)
Lunar Plant Grown Chamber 
(Life Science, Technology)
Plant growth will be an important part of space exploration in the future as NASA plans for long duration missions to the moon. In this challenge, elementary middle and high school students design, build and evaluate lunar plant growth chambers--While engaging in research—and standards based learning experiences. Students participate in the engineering design process and learn how to conduct a scientific experiment.

For more information and to request cinnamon basis seeds that have flown in space on the STS-188 space shuttle mission. 
Go to:

http://www.nasa.gov/audience/foreducators/plantgrowth/home/index.html

The Engineering Design Challenges Program connects students in their classrooms with the challenges faced by NASA engineers as they design the next generation of space vehicles, habitats and technology. Middle and High School students work on design challenges with their teachers. These design challenges help students achieve national goals in science, mathematics, and thinking skills.
Working under the supervision of their teachers, students design, build, test, re-design, and re-build models that meet specified design criteria. Students employ the same analytical skills as engineers as they improve their designs. The design challenge culminates in the classroom with each student team preparing a poster that describes the process and results of their work. 

All the design challenges have been field tested to insure that they are educationally appropriate and valuable. 

The educator guide also includes a reproducible handout for parents to inform them of their child’s work along with suggested activities to conduct at home.

How to participate? 

The Engineering Design Challenge program has been designed as an integral part of classroom work. Teachers who wish to participate in the program with their students should download the Educator Resource Guide for the challenge they wish to conduct and use it as a guide for carrying out the challenge with their students. 

Grade 8: Challenge 2

Living Off The Land:
Water Filtration Challenge
(Properties and changes of properties in matter)
The purpose of an Environmental Control and Life Support System (ECLSS) is to provide these needs when outside the Earth’s biosphere. The functions of an ECLSS include: atmosphere revitalization; atmosphere control and supply; temperature and humidity control; water recovery and management; waste management; and fire detection and suppression. In this challenge, students will design, build, test, and measure the performance of a water filtration device, analyze the data collected and use this information to work towards an improved filtration design.

For more information:
http://edc.nasa.gov/docs/Designchal.pdf
http://edc.nasa.gov/challenge.html#lotl
Technological System Drawing
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Steps of the Engineering Design Process
[image: image8.png]Stp 1
Identify the Nesd
of Problem

Step 2
Research the Need
of Problem

Step T
Communicate
the Solutionis)

Step 3
Develop Possible
Solutlonis)

Step &
Test and Evaluate
the Sclutionis)

Step 4
Select the Best
Possible Solution(s}

Step 5
Construct
a Prototype




PAGE  
1

