Lesson 9: How space exploration contributes to everyday life.
PLO 
List the contributions that space exploration has made to everyday life.
(From Grade 6 – Earth and Space Science IRP)
Rationale:

SWBAT identify ordinary products that are used in everyday life that were originally developed for space exploration.  Students will have the opportunity to hypothesize about products uses in space exploration in small groups and then as a class.
Materials:


Everyday Products, Photos, Diagrams, Worksheets.

The Lesson:

· Divide students into 5 groups and distribute worksheets.  Each groups is to work at 1 station for 5 minutes and then is moved on to the next station.

· At end of stations, go through each of the products and ask students how the product was developed for space exploration. After suggestions, explain how product was used.

· Students are to write down actual uses of products in worksheets.
· Students are to conclude by writing down their impressions of everyday products that were developed.
Stations
	Station
	Items

	1
	Freeze dried food,  enriched baby food,  Virtual reality video game

	2
	Running shoes,  ribbed swim suit,  golf ball

	3
	Cordless power tool,  photo of an electric or hybrid car, photo of a Gulfstream Jet aircraft

	4
	Eyeglasses, photo of solar panel, studless winter tires

	5
	Picture of a MRI scan machine, heart pacemaker, Cooling suit


Assessment: Worksheet

Station Key

	Station
	Items

	1
	ENRICHED BABY FOOD - A microalgae-based, vegetable-like oil called Formulaid developed from NASA-sponsored research on long duration space travel, contains two essential fatty acids found in human milk but not in most baby formulas, believed to be important for infants' mental and visual development.

Freeze Dried Food: Humans need food, and astronauts in space are no exception. To keep food fresh that would feed the astronauts, NASA adopted the practice of freeze-drying food. This process proved effective on food and allowed for extended manned space flights such as the Apollo flights.  In the process, the food is frozen and then most of the moisture is removed from the frozen object. The moisture is removed by sublimation; it turns into a vapor before a liquid. The process work best on liquids, thin slices of meat, and small objects like peas.
VIRTUAL REALITY - NASA-developed research allows a user, with assistance from advanced technology devices, to figuratively project oneself into a computer-generated environment, matching the user's head motion, and, when coupled with a stereo viewing device and appropriate software, creates a telepresence experience.

	2
	ATHLETIC SHOES - Moon Boot material encapsulated in running shoe midsoles improve shock absorption and provides superior stability and motion control
RIBBED SWIMSUIT - NASA-developed riblets applied to competition swimsuits resulted in flume testing of 10 to 15 percent faster speeds than any other world class swim-suit due to the small, barely visible grooves that reduce friction and aerodynamic drag by modifying the turbulent airflow next to the skin.
GOLF BALL AERODYNAMICS - A recently designed golf ball, which has 500 dimples arranged in a pattern of 60 spherical triangles, employs NASA aerodynamics technology to create a more symmetrical ball surface, sustaining initial velocity longer and producing a more stable ball flight for better accuracy and distance.

	3
	Cordless power tools: While on the moon and working in deep space, the astronauts would need to perform many tasks to gather scientific data concerning the surface of the moon. Often in these tasks, they needed mechanical help.  Neither traditional tools nor power tools of that era would work. Traditional tools would not provide enough assistance, and power tools could not be used due to their cord restrictions. Thus, NASA developed a way for power tools to be used without cords. Today, cordless power tools are everywhere.  
ENERGY STORAGE SYSTEM - The Flywheel Energy Storage system, derived from two NASA-sponsored energy storage studies, is a chemical-free, mechanical battery that harnesses the energy of a rapidly spinning wheel and stores it as electricity with 50 times the capacity of a lead-acid battery, very useful for electric vehicles.

NEW WING DESIGN FOR CORPORATE JETS - NASA-developed computer programs resulted in an advanced, lighter, more aerodynamically-efficient new wing for Gulfstream business aircraft



	4
	SCRATCH-RESISTANT LENSES - A modified version of a dual ion beam bonding process developed by NASA involves coating the lenses with a film of diamond-like carbon that not only provides scratch resistance, but also decreases surface friction, reducing water spots.

SOLAR ENERGY - NASA-pioneered photovoltaic power system for spacecraft applications was applied to programs to expand terrestrial applications as a viable alternative energy source in areas where no conventional power source exists
STUDLESS WINTER TIRES - Viking Lander parachute shroud material is adapted and used to manufacture radial tires, increasing the tire material's chainlike molecular structure to five times the strength of steel should increase tread life by 10,000 miles.



	5
	MRI & CAT Technology The entire purpose of the early Apollo missions was to choose a suitable landing ground for the first man on the moon. To do this, they needed technology that could photograph the moon's surface. NASA created this technology, and from it scientists developed Computer-Aided Topography (CAT) and Magnetic Resonance Imaging (MRI) technologies. Today, CAT scanners and MRIs are used in hospitals world-wide.

 COOL SUIT - Custom-made suit derived from space suits circulates coolant through tubes to lower patient's body/ temperature, producing dramatic improvement of symptoms of multiple sclerosis, cerebral palsy, spina bifida and other conditions.

PROGRAMMABLE PACEMAKER - Incorporating multiple NASA technologies, the system consists of the implant and a physician's computer console containing the programming and a data printer. Communicates through wireless telemetry signals.




References: http://www.thespaceplace.com/nasa/spinoffs.html

http://members.tripod.com/spaceracehistory/spin.shtml
NAME ____________

Space Contributions to Everyday Life 

Worksheet

	Station #
	How do you think these products were used or related to Space Exploration?
	How were they actually used?

Do NOT fill out until during whole class discussion

	1
	Freeze dried food

Enriched baby food
Virtual reality video game

	

	2
	Running shoes
Ribbed swim suit
Golf ball

	

	3
	Cordless power tool
Electric or hybrid car
Gulfstream Jet aircraft

	

	4
	Scratch resistant eyeglasses
Solar panel
studless winter tires

	

	5
5 (cont.)
	MRI or CAT scan machine
Heart pacemaker
 Cooling suit

	


Part 2

What were your impressions of these products?  Did you know that many of them were results of research developed for space exploration? How do you think life would be without them? 
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