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Power point/notes- Prototyping





1 Day

Lab Activity – Kite Building





4-5 days

Rapid Prototyping activity- Daily Planet- “Sweet and Sonic”













2-3 days
Total









9 Days

The students will watch the PowerPoint on Prototyping and take notes. The Engineer activity will have the student design and create a prototype Kite. There is a grading rubric that will help you with this activity. The Rapid Prototyping Activity is a video from the United Steaming Website called Sweet and Sonic. You will need to log-into the website. There are two segments of the video on prototyping, but the whole movie is very interesting. There is a teacher activity guide and a quiz to go along with the video.
	


Building A Structure: Kite Activity

Teacher Name: Mr. Weber 


Student Name:     ________________________________________
	CATEGORY 
	4 
	3 
	2 
	1 

	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. 

	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. 

	Modification/Testing 
	Clear evidence of troubleshooting, testing, and refinements based on data or scientific principles. 
	Clear evidence of troubleshooting, testing and refinements. 
	Some evidence of troubleshooting, testing and refinements. 
	Little evidence of troubleshooting, testing or refinement. 

	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. 


Daily Planet – Sweet and Sonic – Teacher Guide

Discussion Questions 
• How does sound function, and how is it used in different technologies? 

• What factors contribute to the development of new technologies? 

• In what ways does technology help protect the environment? 

Video Index 
Segment 1: “Ouchless” Needles 
Description 
From kids to teens to adults, we all hate needles. Yet, there might be a solution to that painful dilemma soon. We look at an intriguing new application of ultrasound — and how it may dramatically cut back on tears at the doctor’s office. 

Pre-viewing question 
Q: What does skin do, and why is it important to the human body? 

A: Answers will vary. 

Post-viewing question 
Q: How is this ultrasound device different from a needle? 

A: Instead of going through the skin to inject medicine, this device makes the skin permeable. A doctor then puts the medicine on the skin and it travels through it, into the body. This device is painless, unlike a needle. 

Sweet and Sonic: Teacher’s Guide 2 

Segment 2: Shannon’s Gadgets: Laundry Science 
Description 
Want to make your whites whiter and your brights brighter? It seems that ultrasound technology might also revolutionize the laundry room. And, as Shannon Bentley discovered, it’s not being lost on the folks at Tide. 

Pre-viewing question 
Q: What types of scientific knowledge help people design effective cleaning products? 

A: Answers will vary. 

Post-viewing question 
Q: What does the “Buzz” device use to get stains out of fabrics? 

A: It uses high-frequency sound waves. (The sound waves travel through a special liquid solution and produce bubbles, which destroy stains when they burst. The whole “buzzing” process is called “cavitation.”) 

Segment 3. Trash to Treasure 
Description 
Don’t you just hate it when one of your favorite gadgets breaks—especially when it’s too old to repair or replace? Well, two designers in Montreal are using a revolutionary technology to give old things new life. As Jennifer Scott finds out, it could save a lot of broken objects from ending up in the trash. 

Pre-viewing question 
Q: What can people do to reduce the amount of garbage they produce? 

A: Answers will vary. 

Post-viewing question 
Q: What information does the Rapid Prototyping machine need to create a new object or part? 

A: The machine needs specific measurements for the object it is going to make. With the measurements, the designers create a digital image for the RP machine, which can create an object once it has this image. 

Segment 4: Flight Library 
Description 
During the lifespan of any aircraft, two critical things to watch for are signs of corrosion and fatigue. If they’re missed, planes can disintegrate in mid-air. Meet a man in Ottawa who’s got an awful lot of spare aircraft parts in storage. He hopes they will eventually help keep more planes safe in the skies. 

Pre-viewing question 
Q: Why might old aircraft parts be useful for scientific study? 

A: Answers will vary. 

Post-viewing question 
Q: How can aircraft corrosion threaten human safety? 

A: Corrosion can cause damage to the structure of an aircraft and prevent it from flying safely. 

Segment 5: Fall Back in Time 
Description 
We turn back the clock on Niagara Falls—way back—to a time when you’d be hard pressed to recognize the natural wonder. Travel back in time to discover a natural wonder that looked vastly different than it does today. 

Pre-viewing question 
Q: How might a waterfall change over time, and why? 

A: Answers will vary. 

Post-viewing question 
Q: What evidence helped prove the past location of Niagara Falls? 

A: In the gorge, there were potholes, which were formed by the water long ago. There were also shells from freshwater animals. 

Segment 6: A Sweet Find 
Description 
Sugar in the center of the Milky Way galaxy, not the candy bar? As Jay learns from astronomer Chandra Wickramasinghe of Cardiff University in the U.K., locating sugar in the far reaches of space has everything to do with you and me. 

Pre-viewing question 
Q: What could scientists look for if they wanted to determine if there is life in space? 

A: Answers will vary. 

Post-viewing question 
Q: Where did life on Earth come from, according to Dr. Wickramasinghe? 

A: He says that life on Earth evolved from microbial life that was brought here from space. 

	Daily Planet: Sweet and Sonic Quiz

Name ________________

	Invention/Innovation
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1
How does the SonoPrep deliver medication without using painful needles? (Choose only one answer) 

 

[image: image2.wmf]The SonoPrep uses light waves to directly deliver an anesthetic below the skin. 

 

[image: image3.wmf]The SonoPrep uses ultrasound waves to make the skin temporarily permeable to an anesthetic. 

 

[image: image4.wmf]The SonoPrep uses ultrasound waves to make the skin permanently permeable to an anesthetic. 

 

[image: image5.wmf]The SonoPrep uses light waves to directly deliver an anesthetic into the lipid layer of a cell. 

2
The buzz machine uses ultrasound waves and a special solution to remove stains from fabric. On a microscopic level, what is happening to the stains? (Choose only one answer) 

 

[image: image6.wmf]The ultrasound waves heat up the fabric so that the stain melts away. 

 

[image: image7.wmf]The ultrasound waves heat up the special solution that dissolves the stain. 

 

[image: image8.wmf]The ultrasound waves create microscopic bubbles that "scrub" the stain out. 

 

[image: image9.wmf]The ultrasound waves vibrate the stain out of the fabric on a microscopic level. 

3
When a small part breaks on a common household item, people often throw away the item because they cannot find a replacement part for it. How does rapid prototyping solve this problem? (Choose only one answer) 

 

[image: image10.wmf]by making a replica of the broken part 

 

[image: image11.wmf]by gluing the original broken part back together 

 

[image: image12.wmf]by making a 2-D image of the broken part so that someone can remake it 

 

[image: image13.wmf]by making a 3-D model of the broken part so that the consumer can make a replacement 

4
Which of these is a concern associated with the process of rapid prototyping? (Choose only one answer) 

 

[image: image14.wmf]The process needs to be made more complex. 

 

[image: image15.wmf]The process needs to be developed using stronger plastics. 

 

[image: image16.wmf]The process needs to be made readily available to the public. 

 

[image: image17.wmf]The process needs to be expanded to include other materials. 

5
How does corrosion develop on an aircraft frame? (Choose only one answer) 

 

[image: image18.wmf]Corrosion develops if the aircraft frame is too old. 

 

[image: image19.wmf]Corrosion develops if the aircraft frame is too large. 

 

[image: image20.wmf]Moisture from passengers reaches the metal frame and corrosion starts. 

 

[image: image21.wmf]The dry oxygen in air causes corrosion when it touches the aircraft frame. 

6
Which of the following is the most reliable method for detecting corrosion on aircraft? (Choose only one answer) 

 

[image: image22.wmf]visual inspection 

 

[image: image23.wmf]touching inspection system 

 

[image: image24.wmf]water-based inspection systems 

 

[image: image25.wmf]D-Sight aircraft inspection system 

7
Niagara Falls is migrating. According to the video, what causes the falls to migrate? (Choose only one answer) 

 

[image: image26.wmf]The rocks are being taken away by developers who need them for building materials 

 

[image: image27.wmf]The North American tectonic plate is moving slowly westward. 

 

[image: image28.wmf]The force of shockwaves formed by bursting water bubbles weakens the rocks surrounding the falls. 

 

[image: image29.wmf]Boat traffic on the edge of the falls causes erosion. 

8
How can you follow the path that Niagara Falls has taken over time? (Choose only one answer) 

 

[image: image30.wmf]by looking for the path of current running water 

 

[image: image31.wmf]by analyzing the color of the various rocks in Canada 

 

[image: image32.wmf]by analyzing and carbon dating various rocks in Canada 

 

[image: image33.wmf]by looking for the path of shells and carved rock created by the moving falls 

9
What is the significance of finding glucose in outer space? (Choose only one answer) 

 

[image: image34.wmf]It proves that there is life in outer space. 

 

[image: image35.wmf]It proves that life did not originate on Earth. 

 

[image: image36.wmf]It shows that there are viruses in outer space. 

 

[image: image37.wmf]It makes scientists think that the first building blocks of life might not have originated on Earth. 
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Prototyping
Unit Seven

What is a Prototype?

Prototyping and the design process.

Prototypes of complex systems

Categories of prototypes

Rapid Prototypes

Dude – What’s a prototype?
· A working model used to test a design concept by making actual observations and necessary adjustments. (Standards for Technological Literacy, 2000)

· Prototyping helps determine the effectiveness of a design by allowing a design to be tested before it is built.
Prototyping and the Design Process

· Kelly Johnson, LuLu Bell and  SkunkWorks
· First American Jet aircraft – 1943

· Built in secret to help in the war effort.

Prototype Examples

· Original Army Jeep


Prototype

· Hummer Prototype

Prototypes and Complex Systems

· Space Shuttle is a complex machine that was built without testing many of the parts. 
· With many subsytems the parts can be tested separately – Individual prototypes are constructed. 

· Space shuttle and the O-ring failure was not discovered until the 25th launch.

Challenger Explosion Video

· http://www.spacetoday.org/SpcShtls/ChallengerExplosion1986.html
· The commission investigating the accident heard about telephone conferences just hours before launch in which NASA contractor Morton Thiokol's engineers recommended not to launch because their data showed cold temperatures restricted O-ring elasticity. The temperature at launch was 36°F. Thiokol managers felt pressure from NASA managers to launch so they reversed the engineers' recommendation. 


Mechanical Prototypes
· Begins with a need or problem.

· Solution and Criteria

· Sketch or Model

Graphic Design Prototypes

· Posters, booklets and displays.

· 1- Sketched with pencil or colored pencils.

· 2-Finished layout is produced in color as accurately as possible using computers, digital cameras, scanners and color laserprinters.

· http://www.vfs.com/gallery.php?id=13&category_id=50&project_id=825
Architectural Prototypes

· Fraction of the size of the real object. 

· Scale of 50 to one or 110 to one.

Electronic Prototypes

· Prototypes of Electronic devices.

· Solderless bread board where you can experiment with the device.

Rapid Prototyping

· Called 3-D printing

· You can produce a three-dimensional part from a computer file.

· The parts can be the same size as the real object.

How its done! 
· The Printer reads in data from a CAD drawing, and lays down successive layers of liquid or powdered material, and in this way builds up the model from a long series of cross sections. 

· Just think of your inkjet printer adding layers of material onto your paper.

· The word "rapid" is relative: The printing machines typically takes 3 to 72 hours, depending on machine type and model size. 

· Driving Technology Education Standards
This unit aligns with the Standards for Technological Literacy listed below (ITEA, 2000). The standard is followed by the specific grade-level appropriate benchmark.
• Standard 2: Students will develop an understanding of the core concepts of technology.
o [2.P] New products and systems can be developed to solve problems or to help do things that could not be done without the help of technology.
o [2.Q] The development of technology is a human activity and is the result of individual or collective needs and the ability to be creative.
• Standard 8: Students will develop an understanding of the attributes of design.
o [8.E] Design is a creative planning process that leads to useful products and systems.
o [8.F] There is no perfect design.
o [8.G] Requirements for a design are made up of criteria and constraints.
• Standard 9: Students will develop an understanding of engineering design.
o [9.F] Design involves a set of steps, which can be performed in different sequences and repeated as needed.
o [9.H] Modeling, testing, evaluating, and modifying are used to transform ideas into practical solutions.
• Standard 10: Students will develop an understanding of the role of troubleshooting, research and development, invention and innovation, and experimentation in problem solving.
o [10.F] Troubleshooting is a problem-solving method used to identify the cause of a malfunction in a technological system.
o [10.H] Some technological problems are best solved through experimentation.

The Standards and Benchmarks below will be addressed through the background reading and/or the laboratory activity associated with this unit.

• Standard 11: Students will develop abilities to apply the design process.
o [11.K] Test and evaluate the design in relation to pre-established requirements, such as criteria and constraints, and refine as needed.
o [11.L] Make a product or system and document the solution. 
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This material is based upon work supported by the national science foundation under Grant No. 0402616. Any opinions, findings and conclusions or recommendations expressed in this material  

are those of the author(s) and do not necessarily reflect the views of the National Science Foundation (NSF).
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