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THE NEXT N

About This Issue

he harnessed electricity using a simple kite

and a key in the 1700s, Americans have
embraced the power of imagination, ingenuity,
and creativity. Each year the United States issues
morethan180,000 patentstoscientists,students,
corporations,andeverydaypeoplesothattheycan
protectand buildontheirideaandintroduceitto
the world.

There is no typical American innovator.
Innovatorscomeinallshapesandsizes;theymight
workinlargeofficebuildings,laboratories,oreven
thesmallestgaragesattachedtotheirhomes.What
unitestheseinnovatorsistheknowledgethatthe
road to innovation might be long and checkered
with failure, but success will come to those who
believe in an idea and have the passion to follow
through.

The pages that follow are merely a sampling
of the many innovative ideas and people thatare
makingthisworldabetter,easier,moreinteresting
place to live. What is most fascinating is that
innovationscanaffectsomethingassimpleasthe
way you play or as life altering as curing diseases
that each year harm millions of people. What is
mostencouragingisthateveryone,fromstudents
to scientists to you, the reader, has the ability to
innovate. Ask yourself: What don't | like about
the world? What could work better? Why hasn’t
anyone thought of this? What can | do? Then go
out and dream, build, and innovate.

Since the time of Benjamin Franklin, when
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How to Innovate, Right Now
Scott Berkun

he biggest secret of innovation is that anyone can do it. The reason is simple:

It's just not that hard. Look up the word “innovate” in any dictionary and

see what it actually means, instead of what you think it means. You'll find
something like this: To innovate is “to introduce something new."That’s it. It doesn’t
sayyouneedtobeacreativegenius,aworkaholic,orevenhaveoncleanunderwear.lt’s
justthreelittle words:introduce something new. And | promise that by the end of this
essay, you'll have all the secrets needed to do it yourself.

The key word in the definition is “new." The common trap about newness is the
assumptionthatnewmeanssomethingtheuniversehasneverseenbefore.Thisturns
outto be the third most ridiculous assumption in the history of mankind (you'll have
tofigure outthe othertwoforyourself).Here's proof:Name any greatinnovator,and |
guaranteetheyborrowedandreusedideasfromthepasttomakewhateveritistheyare
famous for.

The Wright brothers, the inventors of powered flight in the United States, spent
hours watching birds. As boring as it seems, we have bird-watching to thank for the
supersonicjetplaneswehavetoday.Picasso’sdevelopmentofcubism,oneofthegreat
artisticmovementsofthelasttwocenturies,washeavilyinfluencedbyhisexposureto
African painting styles, as well as the work of an older French painter, Cezanne. And
Thomas Edison did not create the concept of powered light: You'd have to talk to the
thousandsofpeoplewhodiedbeforeEdisonwasbornwhoturnedwood,wax,oil,and  Scott Berkun
otherfuelsintocontrollableand portablelight sources (notto mention Joseph Swan,
who patented the electric light before Edison).

Evenintoday’s high-technology world you can find easy connections between what we call“new”andideas from
the past. TheWorld WideWeb and the Internet get theirnames from things thousands of years old. The first webs were
made by spiders, and thefirst nets were used to catch fish by indigenous people around the world, thousands of years
beforethefirstcomputer.Google, thewonderful searchtool,isoften calledasearchengine,inreferencetoconceptsof
physical mechanics, not digital bits.

Alltheseexamplesprovethatthetricktoinnovationistowidenyourperspectiveonwhatqualifiesasnew.Aslongas
youridea, oryour use of an existing idea, is new to the person you are creating it for, orapplies an existing conceptina
new way, you qualify as an innovator from their point of view, and that’s all that matters.

Even with these improved definitions, it takes more to make innovation happen. The tool kit of every innovator
typically includes three things: questions, experiments, and self-reliance.

.The easiest place to startis with things you do every day. Simply ask: Who else does this, and how
dotheydoitdifferently? Ifyouonlyknowonewaytodosomething,you'remakingabigassumption.You're betting that
of the infinite ways there are to do it, the single one you know is the best. 'm a gambling man myself, but | wouldn't
makethatbet,asthoseodds,oneagainstinfinity,areembarrassinglybad.Evensimplethingslikewashingdishesortying
shoelaceshavedozensorhundredsofalternativeapproachesinusebydifferentpeoplearoundtheworld. Thosemethods
areall potential innovations foryou and everyone you know.The problem is that people have to go out of their way to
find those alternatives and bring them back.

Not sure how to start? It's with more questions. Useful questions for innovators include:

+  Why s it done this way?

«  Who started it and why?

+  What alternatives did they consider, and what idea did their new idea replace?

«  Whataremy,ormyfriend’s,biggestcomplaints withhowwe dothis thing,and whatchanges might make it better?
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«  How is this done in other towns, countries, cultures, or eras of time?

«  What different assumptions did they make or constraints did they have?

«  How can | apply any of the above to what | do?

Manygreatinnovatorsaskedbetterquestionsthaneveryoneelse,andthat’spartofwhytheyweresuccessful.ltwasn’t
genius,whateverthatmeans,specialtop-secretbrainexercisestheydideverymorning,orevenhowmuchmoneythey
had.ltwasthroughthededicated pursuitofanswerstosimple questionsthattheyfoundideasalreadyintheworld that
might be of use.

Isaac Newton asked how could the force of gravity affectapples as wellasthe moon? And by framing the question
thatway,hemadeobservationsand developed mathematicsrelated togravity,somethingnooneelsehaddonetohis
levelofsatisfaction.ManyofLeonardodaVinci'sinventionsstarted withhimaskingthequestion:Howdoeswaterflow?
Itwashismanystudiesofrivers,streams,and thewaywatermovedthatledtohisinventionsforwater-poweredwheels,
waystomovewaterinaqueductsandcanals,andpumpsforwells.Withoutaskingquestionsandlookingaround,evenat
obviouseverydaythingslikewaterandgravity,Newton'sanddaVinci'screativetalentswouldneverhavehadachanceto
surface.

wmhﬂﬁﬂgSY@ﬂﬂ Asking questions is one thing, but trying to answer them is another. There is no substitute
forfirsthand experience when creating things.The unique aspects of whoyouare, including qualities you may notlike
aboutyourself,are an asset when it comes to creative thinking. No one can see the world exactly the way that you do.

This means that if you can experience, watch, or make something yourself, you may discover lessons and make
observationsthatotherpeoplefailedtonotice.Thoseobservationsaretheseedsofinnovation:Youmightseeanoldideaor
tool in a way no one else in your family, business, or city has before, and if you follow it, an innovation might be yours.

Rememberthatthe knowledge we have today aboutthe universe did not comefrom magic books thathave been
sitting around waiting for us since the dawn of time. It came from curious people who not only asked questions, but
followed them to places others weren't willing to go.

Francis Crick and James Watson, the discoverers of DNA, followed hunches and made guesses to answer their
questions, spending hoursin labs doing things their professors thought were not only unscientific, but a giant waste
oftime. Even Socrates, the greatest philosopher of the Western world, was against the idea of writing things down in
books.Had his pupil Platonot picked upontheinnovationknownaswriting,and writtendown Socrates’s story himself,
we wouldn'tknow either of their names, much less the Socratic method for learning that many universities base their
teachings on today.

Progressdependsonpeoplethinkingindependentlyandfollowingtheircuriosityasfarastheycan,includingdoing
things others around them refuse to try.

A Leam), and A[Pﬁ’ ﬂ[m. The last step is not to expect success the first time. If you're doing
somethingnewforyourselforyourfriends,it'shardto predictwhatthe outcomewillbe. Andthebiggertheinnovation,
the more risk — and work — there is: Making innovative cookies is one thing, but changing the way people think or
work is another.

Sincelonghoursofworkmightberequiredtosatisfy yourcuriosity, what'simportantishowyourespondtofailure.
Can you find the courage to respond not with embarrassment or regret, but with more questions: Why did this fail?
Whatcanllearnnow?WhatwillI[dodifferently nexttime? Ifyou can, like mostgreatinventors and creators throughout
history did, you'll be well on your way. =

ScottBerkunistheauthorofthebestsellerTheMythsoflnnovation(O’ReillyMedia,Inc.,2007).Hewritesaboutcreativethinkingandinnovationathttp://www.
scottberkun.com.

The opinions expressed in this article do not necessarily reflect the views or policies of the U.S. government.
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HEALTH

Innovations for a Healthier You
Robin L. Yeager

cientistsandhealthresearchersaremakingdiscoveriesandadvancingknowledgeatanever-increasingrate,with

each advancement inspiring still more exploration. New knowledge about health, advances in data analysis,

integratedtechnology,andnewmaterials,plusanamazingsynergycreatedbytheabilitytocollaboratewithawide
varietyofcolleaguesaroundtheglobe,haveallcontributedtotheflurryofdiscovery.Herearesomeinspiringexamplesof
current research.

“”CooL” NEw TREATMENT FOR SPINAL INJURY

InSeptemberof2007, millions oftelevision viewers were horrified towatch Americanfootball playerKevin Everett
sufferaterribleinjury.Hisneckwas broken, with vertebrae crushed and the spinal cord intact but compromised by the
injury,andfurtherthreatenedbypost-traumaticswelling.The prognosiswouldalmostcertainlyhave beenpermanent
paralysis.

Butanew,aggressivecombinationofimmediate coolingofthebodyto preventswelling,injection of steroids,and
emergency surgery todecompress the nerve may have given Everetta much more promising future. Followinga new
protocol, his doctors used a saline solution to quickly reduce his body temperature by 8 degrees Fahrenheit (-13.33
degrees Celsius). Within aweek, he'd gained some sensation and was making voluntary movementsin hishands and
legs.Amonthlater,therewerereportsthathewasstanding brieflywhileusingawalker, moving himselfinawheelchair,
andabletoopenand closeboth hands.It'snotyet clear what Everett’s ultimate recovery will be, but he's already made
amazing progress.

Thetreatment Everettreceivedisstill experimental and notyet widely available —there are still too few hospitals
withthelevel oftraumacare neededtotreattheseinjuries,andthe coolingtherapyhasnotbeen 100 percent effective.
But progress such as Everett’s offers hope and encouragement for researchers and their patients.

wrice!

© AP Images/David Duprey
© AP Images/David Duprey

The photo at left shows U.S. football player Kevin Everett being taken off the field by medical personnel after he suffered a serious spinal injury during
a game. At right, only three months later; innovative spinal cord injury treatment enables Everett to walk into his team’s locker room.
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JusT LIKE IN THE MOVIES

Candace Lombardi, writing for c/net News, recently reported a
breakthroughinthe design of artificialarms and other limbs.The Johns
Hopkins University Applied Physics Laboratoryin Maryland, workingas
partofateam thatincludes universities, private firms,and government
agencies,isdevelopingamechanicalarmthatmorecloselyduplicatesthe
movementandsensoryperceptionofabiologicalarm.Inrecentlabtests,
awearerwasabletodirectamechanicalarmtodointricatetasks,suchas
maneuverasmallobjectwithprecisionorhandlefragileobjectswithout
breaking them.Thearmwas attached to the healthy nerves of the chest
andwasabletogivethewearerasenseofcontactandenough controlto
allow for the minute adjustments necessary to carry out the tasks.

Lombardi likened the new prosthetic to the one worn by Luke
Skywalker in the film The Empire Strikes Back. But instead of helping
futureheroessavethegalaxy,today’s prosthetics,withfundingfromthe
U.S.DepartmentofDefense,arebeingdesignedforinjuredwarveterans.

TAKING THE STING OuT OF A MosQuiTo BITE

':esigecrgnﬁzfﬁr:da Sr';trgztzra:’r:”'c agz\‘/e; e Ifmosquitoes could notgetortransmitthe plasmodium pathogen,
researchers at thepRehab”hation Institute OfPChicaygo peoplewould notgetmalaria,saving millions of liveseachyear.Buthow
and the Johns Hopkins Applied Physics Laboratory. to build a better mosquito?

Inthepast,geneticresearcherstreated mosquitoeggsbychanging
the genes so the resulting insects were blocked from getting the infection. However, the mosquitoes failed to pass
along the genereliably enough to offer hope that this
approach would result in a practical solution.

AgroupofresearchersatJohnsHopkinsUniversity
recently conducted a second test during which
mosquitoeswerefedinfected bloodinstead ofhealthy
blood, and therefore passed along the gene more
reliably. Still, the rate at which the new trait spread in
themosquito populationwasnotenoughtomakethis
approach seem really useful.

But Smithsonian magazinerecently reported that
the California Institute of Technology has identified
a“driver” gene in fruit flies that seemed to make a
trait dominant and help it spread more quickly in
subsequent generations. Now the researchers are
looking foraway to add a driver gene to the mosquito
treatment.Theyhopeperhapswithinfiveyearstohave

Courtesy of Marcelo Jacobs-Lorena Laboratory

This green-eyed mosquito is one of many genetically modified mosquitoes

. A ' . ; that American researchers hope will hold the key to stopping the spread of
animprovedandgeneticallyinfluentialmosquitoready  malaria.

to go.
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CHANGING HEeALTH CARE ROLES

Adult children increasingly are facing a new dilemma — how
to care for aging parents who want to remain independent, but who

may have physical and/or mental conditions that make continued Iy - 5"
independenceachallenge.Medicaladvanceshavehelpedagingparents ':5;
live longer and, in many cases, more active lives, but these advances - 4 5
havealsoaddedtotheworriesofadultchildrenwhoneedtosomehow = W N g
monitor their parents’safety and medical condition while respecting o~ S
their dignity and desire to remain in their own home. This home health system is one of many new

technologies to help caretakers electronically monitor

Severalcompaniesandresearchersatanumberofuniversities,both the health and safety of others, even while away

in the United States and in other countries, are working on packaging
newtechnologiestoaddressthisveryissue.Thesetechnologiesincludemotiondetectors;camerasconnectedtothelnternet;
“smart phones”that canrelayinformation to monitors, whetheratahealth careagency ordirectly to the caregivers; panic
buttons;andmonitorsthatrecordbloodpressureandothervitalsignsintointegratedsystemsthathelpdetectproblemsor
dangerassoonaspossible,sendtheappropriatehelp,andallowbothseniorsandtheircaregiverstorelaxfromtheworry of
medical concerns such as debilitating falls. m

RobinL.YeagerisaStateDepartmentforeignserviceofficercurrentlyassignedtotheBureauofinternationallnformationPrograms.Herwritingassignmentshavecovereda
broad range of topics, as have her overseas assignments, which have taken her from Transylvania to Timbuktu.
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Young Innovator Profile:
John Wherry

s a child, John Wherry enjoyed taking apart machines, including his father’s treasured toy train.

Now, asanimmunologist, he'sdismantling perhaps the mostintricate machine ofall—the human

immunesystem—todevelopavaccinethatprovideslifelongimmunityagainstinfluenza.There’sno
timetowaste, giventhe threat ofaglobal pandemictriggered by mutationsin the deadly bird flu virus that
have emerged in Asia, Africa, and Europe. Wherry and co-workers are racing to create a prototype for the
vaccine by 2011.

Wherry, 36, knew by high schoolthathewantedtobeabiologist. During college, he becamefascinated
with immunology, and went on to study memory T cells as a graduate student. During a postdoctoral
fellowship,hehelpeddiscoverwhysomememoryTcells,afterbeingactivatedbyaninfectionorvaccination,
grow weaker: they sprout a receptor that blocks a signal telling them to fight.

The drawback of current flu vaccines is evident every fall and winter when people have to line up fora
flu shot. Current vaccines typically use killed or inactivated flu viruses to stimulate the immune system to
generateantibodiesagainstproteinsonthesurfaceofthoseviruses;theantibodiesrecognizethevirusasan
invaderandclearitfromthebloodstream.Butbecausetwoorthreedifferentinfluenzavirusstrainsareusually
circulating around the world at any time, and because their external proteins evolve rapidly, public health
specialists have to formulate new flu vaccines every year.

Wherry, basedattheWistarInstitutein Philadelphia, Pennsylvania, hopestoovercomethose problems
withavaccinemadein partfromalive virus—adisabled common cold virus with pieces of cloned flu virus
inserted into it. In theory, it will stimulate a deep, long-lasting defense
calledcellularimmunity,whichinvolvessomethingcalledamemory
T cell, a kind of white blood cell partially formed in the thymus
glandinresponseto aforeign virus or bacterium. Unlike current
vaccines,aT cellreacts to the stable proteinsinside aninfluenza
virus, as well as to its ever-changing surface proteins. And once
aT cell has formed, it perpetuates itself for generations. Unlike
antibodies, T cells are capable of destroying cells that have been
invaded and colonized by viruses.

“If we can train theT cells to effectively recognize the internal
proteins for influenza virus and be maintained long term,”"Wherry
says, “it might be possible to create a vaccine that protects against
all strains of flu. We're enthusiastic,” he says. “We're starting to see
promising hints in mice. But translating these things to humans
takes a tremendous amount of time and effort”

“Eighty percent of these approaches fall flat,
says Wistar’s immunology chief, Hildegund Ertl.

“Some people get discouraged by failure. What has
impressed me about John is not only that he is a
goodscientist,healsoclearlyhasthetemperament
to deal with setbacks.”m

This article is excerpted from “Flu Fighter” by Arthur Allen, which
originally appeared in SMITHSONIAN, October 2007. Arthur Allen,
ofWashington,D.C.,istheauthorofVaccine:TheControversial Story
of Medicine’s Greatest Lifesaver.

Courtesy of James Hayden/The Wistar Institute




NANOTECHNOLOGY

It Really Is A Small, smai World

Domenick DiPasquale

he amazing potential of nanotechnology, the scientific process of creating materials and products that are

molecular or even atomic in size, promises to revolutionize life in the future. Working at this infinitesimally

smallscale—wherethebasicunitof measurement,thenanometer,isone-billionthofameterinsize—requires
innovative techniques to create, manipulate, and manufacture substances visible only through instruments such as
the electron microscope. The thickness of a human hair or a sheet of paper according to the nanoscale, for example,
is 100,000 nanometers. Nanotechnology already has practical applications in everything from clothing to sports
equipment, and U.S. scientists and researchers are working to harness the technology for additional breakthroughs.

SPACE FLIGHT

Since the dawn of the Space Age a half-century ago, the weight of rocket fuel needed to lift a payload into or
beyond Earth orbit has been a major limitation on space flight. Research in two revolutionary techniques employing
nanotechnologyoffersthepromiseofovercomingthisbarrier,althoughtheirpracticalapplicationisstillfarinthefuture.

Atfirstglance,a“space elevator’—adevice thatliterally couldlifta payload some 35,000 kilometersinto spacevia
atetherextending fromthe Earth’s surface to a satellite in geostationary orbit — sounds more like the stuff of science
fictionthanscience.Thetechnical hurdlesin constructing such aspace elevatorwould beimmense, notleast ofall the
need to manufacture a super-strong cable of such great length and strength.

Nanotechnologymayholdthekeyforturningthisconceptintoreality.Researchersareinvestigatingthepossibility
ofusingcarbonnanotubes—structuresonlyafewnanometersindiameterbutseveralthousandnanometersinlength
—tobuild this cable. Because the carbon atoms that form the nanotube exert extremely strong bonds on each other,
a nanotube is 100 times stronger than steel. Naturally, immense
engineering and scientific challenges remain in constructing any
suchcableoutofnanotubes,butprogresscontinues.Aresearchteam
at Rice University in Houston, Texas, for example, has found that
combiningcarbonnanotubeswithsulfuricacidalignsthenanotubes
in the same direction, thus giving additional strength. While a
functioningspaceelevatorbasedonnanotechnologyisdecadesinthe
future,itholdsthepromiseofdramaticallyreducingtoday’sextremely
high costofputtingapayloadintoorbit—estimated by the National
Aeronautics and Space Administration to be $22,000 per kilo — to
perhaps just a few dollars per kilo.

The payload-to-fuel ratio likewise comes into play during
interplanetary flights, given the immense distances a spacecraft
traveling within the solar system must cover. Brian Gilchrist, an
electrical engineer at the University of Michigan, has suggested : S

. Nanotechnology could provide the very high-strength,
using nanotechnologyto create aspacecraft powered by anarray of |, ciont fibers needed to build the cable of a space
nanoscaleengines,eachfiringasteadystreamofelectricallycharged elevator, a concept seen here in an artist's drawing,
nanoparticlesthroughmicroscopicthrusterstopropelthespacecraft

NASA Artwork by Pat Rawlings/SAIC

eJourNAL USA 8



forward. Millions of these engines would be clustered togetheronasilicon waferjustafew square centimetersin size;
several suchwaferswouldbe combinedtocreatethe spacecraft’s propulsion system. Although this system would not
haveenoughthrusttopowerthespacecraft'sliftofffromEarth,onceinthevacuumofspacethenanoscaleenginescould
gradually and efficiently accelerate the spacecraft across the solar system to its final destination.

MEDICINE

Biomedical applications of nanotechnology currently under development may herald aradical newapproach to
diagnosingandfighting disease.The key liesin theincredibly small size of nanoparticles—small enough toinfiltrate
bacteria or even viruses and attack these organisms from within.

At the Lawrence Livermore National Laboratory near San Francisco, scientists are studying how to construct
nanoscale-sizedmoleculescalled“shals”(synthetichigh-affinityligands)thatarecustomdesignedtoadheretoaspecific
siteonthesurfaceofahumancell.Althoughshalswerefirstenvisionedasabioterrorismdefensetoolthatwoulddetect
and neutralize such pathogensas anthrax, biochemists at Lawrence Livermore and the University of California-Davis
Cancer Center soon conceived a much broader medical use for them. By constructing shals specifically designed to
adheretotheuniquereceptorsitesonthesurfaceofacancercell’sproteins,scientistshopetoemployanewweaponin
thefightagainstcancer.When combined with aradioactive isotope oranticancerdrug, shals would not only seek out
butalsodestroythetargetcancercellsbyreleasing thesediseasefightersdirectlyintothetumor.Experimental workis
already under way to investigate shals as a treatment for prostate cancer and non-Hodgkins lymphoma.

While such a nanotechnology-based approach against cancer is still in the development stage, some medical
applications of nanotechnology are already here. A U.S. drug firm, Nucryst Pharmaceuticals, is producing medical
coatingsinfusedwithnano-sizedcrystalsofsilver,anelementthatpossessesantimicrobial properties.Medicaldressings
coatedwiththesesilvernanocrystals,whichrangeinsizefrom 1to 100nanometers, deliverafast-actingandsustained
release of silver ions into wounds to speed healing. The technology is already in use in burn centers throughout the
United States. Nucryst believes that this nanocrystal-based technology also will be useful in treating other types of
infection and inflammation.

ENVIRONMENTAL SCIENCE

The utility of nanotechnology often lies in the fact that, at the nanoscale level, material can exhibit markedly
differentphysicaland/orchemicalpropertiescomparedtothecharacteristicsthesamematerialpossessesinlargersize.
Nanotechnology’satom-sizeddimensioninandofitselfalsooffersuniquepossibilities.Scientistsarestudyingwhether
these nanoscale advantages can be employed to create a healthier environment.

Drinkingwaterinmany partsoftheworldis contaminated withtoxicsubstances,including metalssuchasarsenic.
Removingthesecontaminantsrequiresnotonlysophisticatedequipmentbutalsoasteadysourceofenergytopowerthis
equipment — both of which may be in short supply in much of the developing world. Researchers at Rice University
areinvestigatingalow-techapproachtothisproblemusingnanocrystalsof magnetite,acompoundofironandoxygen
thatcanabsorbarsenic.Whenthesemagnetitenanocrystalsareaddedtoasolutionofarsenic-contaminatedwater,they
combinewiththearsenic. Asimple magnetthen pulls the arsenic-coated nanocrystals to the bottom of the solution,
where they subsequently can be removed. The particular benefit of this technique is that it works with common,
everydaymagnets,whereasusinglargerparticlesofmagnetitewouldrequiremuchmorepowerfulmagnets.Thisresearch
offers a simple new approach to providing clean drinking water to populations living in remote areas.

eJourNAL USA 9



Nanotechnology’s very size by itself opens up possibilities. At Lehigh University in Pennsylvania, environmental
scientistWei-xianZhanghasbeenstudyingtheuseofnanoscaleironparticlestocleanupsoilandgroundwaterpolluted
by heavy metals, pesticides,and organic solvents.Whenthese iron nanoparticles are injected viaa slurry mix directly
intoacontaminated site, theirsize allows themto slipin between soil particles. As theiron nanoparticles oxidize, they
break down chemical contaminants such as dioxins or PCBs into less toxic carbon compounds. Heavy metals such as
leadandmercuryarelikewiserenderedlessharmfulastheoxidationprocessreducesthemtoaninsolubleformlesslikely
toleachintogroundwater.Testshaveshownthatcontaminationlevelsbegintodropdramaticallyaroundtheinjection
site within 48 hours, and that the toxic pollution is all but eliminated within several weeks.

ENERGY

Theconvergenceofseveralfactors—thepressurethatcontinuousgrowthintheworld’'spopulationandeconomyis
exertingontraditionalfossilfuels supplies,concernoverglobalwarming,andthesharpincreaseinthe price of oil —is
makingthedevelopmentofalternateenergysourcesevermorecritical. CurrentU.S.researchinnanotechnologyoffers
intriguing leads that may revolutionize the extraction of energy from clean, renewable sources, in particular solar.

Scientists at Harvard University, for example, have developed solar cells from “nanowires” that are just 300
nanometersindiameter.Asdescribedbytheperiodical MITTechnologyReview,suchasolarcellhasacoreofcrystalline
silicon and several concentric layers of silicon with different electronic properties.
Eachlayerperformsthesamefunctionthatthesemiconductorlayersintraditional
solarcellsdoofabsorbinglightandcapturingelectronstogenerateelectricity.While
thesemicroscopicsolarcellsmayfirstbeusedtopowerothernanodevices,eventually
itmaybepossibletobundlethemtogetherinlargenumberstoreplaceconventional
solar panels in use today. Obstacles to commercializing this technology remain,
however;researcherswillneedtodevelopwaystoproducethesesolarnanowiresin
adenserarray than at presentand to improve their present low level of efficiency
(less than one-fifth that of conventional solar panels) at converting sunlight into
electricity.

Some 35 kilometers away from Harvard in the old textile town of Lowell,
Massachusetts, a private high-tech company named Konarka is taking a different
approach to using nanotechnology for solar power. The company has invented a
A light-conducting silica nanowire wraps - processtoapplynanoscale-sizedparticlesofthesemiconductingchemicaltitanium
a beam around a strand of hair dioxidetoaplasticfilmthatisthen coated withalight-sensitive dye.Whensunlight

orevenartificialindoorlightstrikesthe dye, the titanium dioxide particles produce
electricity. Although this technology is still in the developmental stage, Konarka envisions a multitude of practical
applications for this flexible plastic solar cell strip where traditional, rigid photovoltaic panels are impractical. These
power-generating strips could, forexample, be wrapped around devices such as cell phones or laptop computers to
rechargethem,placedonstructuresofanykind(eventents)asstand-alonepowergenerators,orevenwovendirectlyinto
clothing to provide the ultimate power on the go for personal consumer electronics. m

© Limin Tong and Eric Mazer/Harvard University

DomenickDiPasqualeisafreelancewriter.Hepreviouslyworkedfor27yearsasaforeignserviceofficerwiththeU.S.InformationAgencyandtheU.S.Department
of State in Ghana, Kenya, Brazil, Bosnia, Singapore, and Slovenia.

The opinions expressed in this article do not necessarily reflect the views or policies of the U.S. government.
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novator Proﬁle
hael Wong .

escribing hisidea to use gold to clean up toxic waste, Michael Wong says,“l admit it does sound crazy."Wong plans to

combinegoldwithpalladium—anevenmore preciousmetal—totreatpollutedgroundwaterbeneathwastedumps

and contaminated factories and military sites.”It not only works faster [than current methods], but a hundred times
faster,” Wong says, “and | bet it will be cheaper too.”

A golden detergent? HereisWong's trick: He creates nanoparticles of gold. In his realm, the work productis measured not
in carats butin atoms. A thimbleful of coffee-colored solution contains 100 trillion gold spheres — each only 15 atoms wide,
orabout the width of a virus. Upon every golden nanosphere, Wong and his team dust a dash of palladium atoms.Think of an
infinitely small ice cream scoop flecked with sprinkles.

The35-year-oldgraduateoftheCalifornialnstituteofTechnologyandtheMassachusettsInstituteofTechnologysaysWong
hadnotgiventoxicwastemuchthoughtuntilthreeyearsago,whenoneofhiscolleaguesatRiceUniversity(whereheisarecently
tenuredprofessorofchemicalengineering)cametohimandsaid,“lhaveaproblem,’meaningsomethinginterestingtoworkon.

The problem concerned the suspected carcinogen trichloroethene, or TCE, “one of the most ubiquitous pollutants out
there,"’saysWong, and“areally nasty molecule. The clear, sweet-smelling solvent has been used for decades to degrease metal
parts in factories and government facilities.

TCE lingers like a bad houseguest, especially if handled carelessly. It accumulates in soil and can persist for years in
groundwater.Inareportlastyear, the National Research Council found that TCE was a potential cause of kidney cancer;it's also
associated with liver problems, autoimmune disease, and impaired neurological function.

Currently, the most common method of removing TCE from groundwater is to “pump and treat,"Wong says — to pump
the water out of the ground and run it through a filter made of activated carbon. The carbon grains soak up TCE like a sponge,
butthe process leaves behind TCE-laden filters that have to be stored or burned.“So you haven't really gotten rid of anything,’
Wong says. “You've just moved it from one place to another.”

Thisis where Wong comesin. He began thinking about using nanoparticles as a catalyst to react with the TCE and break it
down into what he calls “happy by-products.”

From the scientific literature, Wong knew that palladium had shown some promise at deconstructing TCE. So he and his
teambegantryingvariousrecipes,andaftersixmonthsreachedaeurekamomentwhentheysculptedapalladium-coveredcoreof
gold atoms.

Wong'snanodetergentbreaksdownTCEintorelativelyharmlessethaneandchloridesalts.Heandhisteamarenowworking
with engineers to build a real-sized reactor to field-test the nanoparticles at a polluted site. They hope to be scrubbing TCE in
about a year, and then they’ll see whether they have the cost-efficient cleaner they seek.

Wong was born in Quebec City, Quebec, and grew up in Sacramento, California. His father owned a strip mall where
atenant’s dry-cleaning business became contaminated with a chemical cousin of TCE. Wong said his father was held legally
responsible and fined tens of thousands of dollars.“So my dad has a real interest in my work,”said Wong.“He keeps telling me,
‘Hurry up, son!”n

Thisarticleisexcerptedfrom“MidasTouch”byWilliamBooth,whichoriginallyappearedin SMITHSONIAN, October2007.BoothisareporterfortheWashingtonPostwho
is based in Los Angeles.
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SOCIAL NETWORKING

Social Networking 2.0

Jessica Hilberman

he term“social networking”brings to mind Web sites such as Bebo and MySpace, but the practice of making

personalconnectionsviathelnternetisdrivingawaveoftechnologicalinnovationthrough Americancompanies

and organizations. The new social networks don’t rely on advertising revenue and rediscovering childhood
friends.They are being designed with specific purposesin mind, from fighting poverty to bringing political campaign
supporterstogether.Bythinkingbroadlyabouttheapplicationsofsocialnetworks,entrepreneurs,philanthropists,and
evenpoliticalcandidatesarebuildingconnectionsinnewandfascinatingways.Throughthesitestheyarebuilding, they
are changing the nature of human interaction on the Internet.

FIGHTING POVERTY

AsaMicrosoftemployeerunningalabinBangalore, American Sean Blagsvedtbecameacutelyaware of howlucky
he was to have been born in a wealthy country. He decided to use his technological expertise to help India’s poor.
Whilereadingaboutthe causesof poverty, Blagsvedtfound a study thatshowed that people gotout of poverty by
findingjobs.Morethan70percentofthetime, theyfoundthesejobsthroughsocialconnections.Withthisinformation,
Blagsvedtdevelopedtheideaofconnectingemployeesandemployersthroughacomputerized system,buthehadto
, overcome thefact that most of the poorin India did
""" babajob.com  not have access to technology.
@ @ ; SoBlagsvedtdevelopedBabajob,anindianWeb
S sitethatconnectspotentialemployeestoemployers.
@ Blagsvedt and his team pay people who have

; computeraccesstosignupthosewhodonot, which
Bengafuru : i solvesthe problemofhowtogetjobseekersinto his
@ database. Italso creates a new kind of intermediary
tha job based around social networks, where someone

@ _ @ who is computer literate can make a living
entering others into the database. Babajob is also
working with Internet cafés and nongovernmental

; organizationstohelp buildits pool of employment-
seekers. Potential workers are then profiled on
? line, where employers can find them. The one
Mz data ©2007 AND, Europa’ Téchnologies!- Terms of Use requirementisthateveryonewhosignsupmusthave
Map centéred on: 560001 (near M.G. Road) «®e e
o ey ctalib o SB0 MAPUNETY accesstoatelephone, evenifit belongs‘toaremote
family member.
Office H E‘LD er 681 17 d cross cml'f“man? ind1ranall\lgaﬁr What .
- Heighborhood: Indiranagar, 560038 makes Babaiob
Jab Category: Office Helper Pustec: 4:75 PM Dec 21 J
Pay/Month: Rs 2000 o unigue among
seeking assistance in household work and help in pet [dogs] business networking
cell: 9945566966 companies,
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Blagsvedtsays,isthatituses“financialandsocialincentivestoencourageabehaviorthatisgood, namelygetting poor
peoplehired ThoughBabajobhasbeenaroundforonlyafewmonths,theideahasgoneglobal.Blagsvedthasreceived
e-mailsfrom peoplewhowanttouse histechnologytoimplementtheideainthe United States, Mexico, Peru,and the
United Kingdom as a way to get workers from Eastern Europe integrated into the economy.

THE ReEcYCLING CONNECTION

When companies move, close, or downsize, they often have a lot of extra stuff. For Ken Kurtzig, that leftover stuff
hasbecomeaboominggreenbusinessbasedaroundtheWebsiteiReuse.com.TheiReusesiteconnectspeoplewithextra
materials withthose whoneedthem, linkinglarge companiesincluding Adobe and Birkenstock with small, nonprofit
organizations seeking donations of desks, fax machines, and the occasional fish pond.

TherearethreecomponentstoiReuse’soperation:thesupplyside,thedemandside,andthetechnologythatlinks
themtogether.Essentially,both sidesmakelists. Supplierslistwhat they have to giveaway —everythingfromkoifish,
cubicles,andofficeplants—andthoseseekingitemscreatelistsofwhattheyneed.ThetechnologybehindtheWebsite
linksthemtogether.Kurtzighasdevelopedalotofproprietytechnologyforthesite, buthe planstoreleaseitforuse by
other nonprofit organizations.

The benefits are manifold. There’s a social benefit because organizations that cannot afford new materials are
connectedtothosethathavethingstheyneedtogiveaway.Kurtzigsaysthatwhenanadministratorataschoolcreatesa
wishlistofitemstheschoolneeds,iReuse’stechnologycanmatchthoseneedswithcompaniesthathavesurplusitems.
“Prior to iReuse,” Kurtzig says, nonprofits “would get things dumped on them, and 50 percent of it they didn’t want.
With our wish lists, people only get or take what they want.”

There'salsoahugeenvironmentalbenefitbecausetheexcessdoesnotgointolandfills.Ratherthancreatingwaste,
materials are recycled.

Finally,forthelargedonorcompaniesinvolved, there’safinancial benefitbecausetheydon’thaveto payforwaste
disposal.CorporateiReuse clients, says Kurtzig, arelooking to save money, time, and the environment. By connecting
themdirectlytotheorganizationsthatcanreusetheirwaste,iReusesupportsbothfor-profitandnonprofitcompanies.

TARGETING DISASTER RECOVERY

Inspired by the difficult response to the Hurricane Katrina disaster in America’s Gulf Coast in 2005, Anand
Kulkarni and Ephrat Bitton, two PhD students at the University of California-Berkeley, came up with the idea of
creating a person-to-person marketplace for charitable giving. The two were working on ideas for using information
technologysystemstoresolvesocial problems,andtheyfeltthatoneofthesaddestaspectsofKatrinawasthatsomany
members of the public seemed willing to help, but there was little they could do. The result is iCare, which allows
survivorsofdisasterstoreporttheirneedssothatmembersofthepubliccandonatethegoodsandservicesmostrequired
by those affected.

TheiCaresite[http://icare.ieor.berkeley.edu/lisaWebapplicationthatsynthesizesinformationfromseveralexisting
databasesonthelnternet,includingtransportationproviders,survivorneedsdatabases,stockpilesofreliefsupplies,and
commercialproviders.Thepartiallyautomated,decentralizedresponseisdesignedtoeliminateinefficienciesindisaster
aidbyroutingaidalongseveraldifferentchannelsatonce, whichlimits potential disruptionssuchasroad outagesand
theft.Givinggoodsratherthanmoneyalsoeliminatesthecostsassociatedwithrunninglargeorganizations,somoreofa
donation reaches its intended recipient.
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_._'“_5 P2P Giving for Disaster Relief

iCare directly pairs donors & victims
in the aftermath of a disaster.

: \4 g

Disaster victims report their specific

needs on iCare via Internet terminals at
relief centers or on cell phones via SMS.
Surplusanddonatedcapacityonexistingtransportation
routesisidentifiedand mobilized byiCaretoshipitems
in exchange for tax deductions and other incentives.

Individuals and companies identify

whichvictimneedstheyarebestsuited
to address and offer in-kind donations i Tl
of goods and services.

“Therewasatruly massive willingness on the partof the publicto personally contribute torelief effortsinany way
they could, but few mechanisms for doing so,” says Kulkarni about Katrina. Watching the people who drove to New
OrleanstovolunteerandcontributeandthemultitudeofpeoplewhobegantocoordinatethroughWebsitesforshelter
and employment, Kulkarniand Bitton saw that people wanted to helpin ways that went beyond writing a check.This
situation led the pair to create iCare — a network designed for people to help each other and to eliminate fraud and
corruption in the process.

CAMPAIGNING: INFORMATION Go-To

Websitesarethego-tolocationforinformationonthe 2008 U.S. presidential candidates, justastheywerein 2004.
Buttoday, most candidates are also connecting to the public via well-known social networking sites: Hillary Clinton,
Mike Huckabee, John Edwards, and Rudy Giulianiare all using the professional networking site LinkedIn.com tomake
their policies and views known.

Only one leading candidate, Barack Obama, has developed a social networking component for his or her own
Website.Athttp://my.barackobama.com,userscanenterprofileinformation,writeblogentries,seepersonalizedevent
information, networkwithfriends,andearn pointstomeasuretheimpacttheyarehavingonthecampaign.According
tocampaignliterature, more than 280,000 people have created accountsonbarackobama.com,andtheseusershave
created more than 6,500 volunteer groups and have organized more than 13,000 events by using the Web site.

Itisalsopossibleforuserstopresentpolicyideasthroughtextorvideouploads.Whileothercandidates,including
Fred Thompson and Hillary Clinton, have blogs and event-finders on their Web pages, the Obama site’s “dashboard”
system echoes successful social networking sites such as MySpace, allowing supportersto send each other messages
through the site’s network. As part of Obama’s technology policy, he advocates deploying a high-tech, modern
communications infrastructure. He started with his own campaign Web site. m

JessicaHilbermanisawriterandeditorwhohaspublishedwidelyonthesubjectsoftechnology,health,popularculture,andurbanissues.ShelivesinNorthern
California.

The opinions expressed in this article do not necessarily reflect the views or policies of the U.S. government.
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Young Innovator Interview:
RS Matt Flannery

Team

Supporters

Field Partners att Flannery, 30, co-founded the nonprofit Kiva.org, a micro-lending
e T Website,in2004.Kivaoperatesonapeople-to-peoplemodel,allowing
Field Pariner private individuals to make loans to borrowers seeking to establish

Press Center small businesses in developing countries.

i Question: How does Kiva work?

Kiva Fellows g
Get Involved Flannery: Kiva connects individual lenders from the developed world to ﬁg
About individual borrowers in the developing world. We work with local microfinance %3
Microfinance institutions that post the loan applications they get on the Internet. Kiva raises S
Help Centar debt capital via the Internet from thousands of lenders in the United States and

Europe. The partner institutions sort and administer loans, but our lenders actually fund them.
Q: How did you get this idea?

Flannery: My wife [Jessica, co-founder of Kiva] was consulting in microfinance in East Africa, and | went along
on atrip with her.We had the idea together. | thought it would be interesting to give people the chance to participate
as partners, not just donors, with [small] businesses in Africa. I've always been interested in ideas about poverty. I've
been sponsoring children through my church my whole life. It was part of my upbringing. What we're doing now is an
extension of that personal history.

Q. Why loans rather than donations?

Flannery: Lending to somebody sends the message that you're treating them as an equal, someone who can
participate with you in a business relationship. It’s a really dignified way to interact with people.

Q. So far, Kiva has an excellent repayment record. How do you manage that?

Flannery:Repaymentratesinthemicrofinanceindustryare much higherthanforU.S.domesticloanlending.That’s
because microfinanceinstitutionsare lending to people forwhom gettingaloanis their only shotatanything. Ifyou're
given a $60 loan, your chance of getting another loan is contingent on you paying that back.

Q. You're also a lender on Kiva. Who are some of the people you've lent to personally?

Flannery: | usually lend to Eastern Europeans — a food market in Azerbaijan, a clothing store in Ukraine. Most of
my portfoliois peoplefrom Azerbaijan, Moldova, Tajikistan, Bulgaria, placeslike that,because theyaretheleast popular
borrowers on the site and they often get overlooked by our lenders. m

Thisexcerptedinterview originallyappearedin SMITHSONIAN, October2007.Theinterviewer, Amy Crawford, isastudentat Columbia University’s Graduate
School of Journalism and a former editorial assistant at Smithsonian magazine.
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0 2004-2007 Knma. All rights reserved. Kiva is a 501(c)(3) nonprofit
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SPORTS

Playing Into the Future

Mike Vogel

articipating in sports and physical activity has been an important part of the American lifestyle for more

than a century. During that period, sports equipment and the games themselves have evolved and improved

immeasurably.But Americansaren’trestingontheirlaurels.They continue tofind waysto make equipmentand
games better, safer, more environmentally friendly, and more engaging to their devotees.

X MARKS THE SPOT

The XGames—-Xforextreme sports—continueto push the boundaries of traditional sporting competitionseach

year by introducing new and exciting events while working to minimize the impact of the games on the
environment. In January 2008, the Winter X Games 12 brings fans into the action, as scoring in certain
eventswillcomefromlivefan text voting.

X Games is the largest skateboarding competition in
the world, but the games have grown tremendously to
include BMX (short for bicycle Motocross, a sport that

Competzfiors race to the includes special bicycles that have larger or smaller
fimish fine of the ulracress wheels than traditional bicycles on which riders do

fiimels cluriing the Winfar X tricks), water sports, snowboarding, rally car racing,
Games fin Aspeny, Colloracie, bungee jumping, sky surfing, ice climbing, and

many other “extreme” sports competitions and
disciplines. Attendance has increased every year,
andtheXGamesarenow coveredaroundtheclock
via television networks ESPN, ABC, and ESPN’s
online and wireless entities.
The Winter X Games 12 in Colorado will introduce
Snowmobile Speed and Style, which combines the air
of freestyle and the speed of SnoCross into one discipline.
Competitorswillgoheadtoheadaroundthecoursehittingmultiple
jumps and obstacles. Final scores will be based on difficulty of tricks
pulled and amount of time racers take to ride around the full track.
Big Air contests — in which athletes compete to fly the highest
in their discipline — have also been added to the existing skiing and
snowboard competitions. Featuring only four competitors in each contest,
thescoringofeveryrunwillbefaninteractive:Fifty percentofeach competitor’s
scorewillcomefromlivefantextvoting,and 50 percentfromtheanalystscallingthe
competitions live on TV.
Originally known as the Extreme Games, the X Games quickly expanded intoaglobal
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event and marketing phenomenon larger than any of its creators likely g

imagined.

The Extreme Games were born in 1993 when executives at the ESPN
televisionnetworkdecidedtoconveneinternationalathletesforavarietyof
summeractionsportseveryotheryear.TheinauguralExtremeGameswere
heldinNewEnglandin 1995, featuring 27 eventsinninesportscategories.

Theresponsefromspectators,sponsors,andathleteswassofavorable
that ESPN opted to make the games an annual event. The event was
renamed the X Games in 1996 and became a biannual occurrence to
include winter sports in 1997. The first Winter X Games were telecast to
nearly200countriesandterritoriesin21differentlanguages,andtheywere
also telecast on ESPN'’s parent network, ABC.

The X Games went green in 2004, introducing X Games
Environmentality (XGE), a comprehensive program that drives
environmentalstewardshipthroughallfacetsofeventplanning.XGEseeks
to minimize the impact of the games on the environment through waste
minimization, use of renewable resources, purchase of environmentally
conscious products, and pollution prevention.

Less than two decades after their inception, the X Games are a
worldwidehitamongathletes,sponsors,andspectators,aswellasamajor
branch of the ESPN brand.

© AP Images/Chris Polk

|

A competitor in the Summer X Games in Long
Beach, California, takes to the air during the finals of
the women's wakeboarding competition.

© AP Images/Nathan Bilow

Snowmobilers compete in a SnoCross competition at the Winter X Games near Aspen, Colorado.

eJourNAL USA 17



© AP Images/Reed Saxon

o £

Winter Olympic medalist Shaun “The Flying Tomato” White practices for the
Summer X Games Skateboard Men'’s Vert competition in Los Angeles, California. In
2007, White won an X Games gold metal in that sport.

AESTHETIC SPORTS

Ingenuity in sports extends beyond technology
and equipment to the games themselves. According
to Annie Lok writing for the Columbia News Service,

a handful of new hybrid, or “aesthetic,” sports
are beginning to make inroads into the sporting
landscape.

Rutgers University graduate student Tom
Russotti developed “Wiffle Hurling” as a softer
variation on hurling, Ireland’s fast-paced and violent
national sport. Using soccer goals, hollow plastic
bats, and white plastic balls with holes in them —
the equipment used to play Wiffleball — Russotti
invented Wiffle Hurling when he was told that the
original game was too violent for the uninitiated.
Russotti heats the bats over a flame to flatten them,
approximating the shape of the original hurling
equipment. His adjustment to hurling’s original
equipment enables Whiffle Hurling to retain the
intensity of hurling while making the game safer for
new players.

Texan Eric Heiberg invented Mojo Kickball as an
outlet for exercise. The game only vaguely resembles
kickball, a combination of baseball and soccer played
in many U.S. school gym classes, and also contains
elements of dodgeball, another staple of gym classes.
Mojo Kickball employs six balls, pitchers throw balls at
their own team, and players score on third base.

Street bicycle polo has made a footprint in
several American cities recently, and it differs from the
other aesthetics in that a greater degree of physical
dexterity is required. In this sport, players must be
able to maintain their balance on their bikes while
opponents come at them wielding polo mallets and
vying for a field hockey ball.

One of the key advantages of aesthetic sports
is that participants with varying degrees of athletic
ability can play and play together. Heiberg was not
a fan of ultracompetitive sports, and both he and
Russotti wanted sporting avenues that provided more
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in the way of casual fun than competitiveness. All these endeavors provide people with an outlet for physical
activity beyond the well-established sports to which
we've grown accustomed.

HeAD TecH

Within the last 20 years, the term “concussion”
has crept its way into the sports vernacular at all
levels. Retired players in contact sports such as
football and hockey speak of playing through
“headaches” during their playing days, not realizing
the severity of what might have actually been
undiagnosed concussions.

Advancements in protective gear could help
alleviate such concerns for the athletes of today.
Riddell Sports Group, an lllinois-based manufacturer
of sports equipment, has designed a line of football
helmets rigged with sensors that can measure
the severity of impacts and help detect possible
concussions.

Eqmpped with Head Impact Telemetry Riddell Sports developed the first individual “American football” sports
System (HITS) technology, each helmet has six helmet that monitors and records every significant head impact sustained
accelerometers in its lining. Developed by Simbex, LLC, a by 2 player during a game or practice.

New Hamphsire-based company, these sensors measure

the location, magnitude, duration, and direction of the impact. The data are transmitted continuously and
wirelessly to a waterproof sideline computer monitored by team medical staff. Staff can monitor the data on an
ongoing basis, but a pager alert is sent whenever one of the helmets registers a collision whose severity exceeds
a certain predetermined limit.

At that point, the profile of the affected player can be called up on the computer screen, and team staff can see
instantly the impact history of that player from previous practices and games.

Priortothestartoftheseason,each playerisgivena25-minute computer-based test thatdetermines hisbaseline
brainbehavior.Ifthesensorysystemalertsthemedicalstafftoapossibleheadinjury,thestaffwillgivethetestagainand
compare the results to the player’s baseline.

Repeat concussions are one of the heretofore hidden dangers of contact sports at all levels. Each successive
concussion takes more ofatoll on players,and the HITS technology will help ensure that players have proper recovery
time after sustaining impacts that may produce concussions.

Courtesy of Riddell Sports

GEAR GOES GREEN

Nearly40yearsafter Earth Day wasfirst celebratedin 1970, consumers have more environmentally sound choices
availabletotheminalmosteveryareaofthemarketplace.Oneofthemorerecentadditionstothegreeningofconsumer
products is the sporting goods and fitness segment.

Because many surfboards have been coated with polyester resins that are harmful to the environment
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and the workers who handle them, some
manufacturers have recently developed
epoxy resins and natural composites. Not
only are they more environmentally friendly,
they resist bumps and scrapes better than
the polyester-coated versions.

Footballs, soccer balls, and other high-
end sports balls are traditionally made with
a rubber inner air bladder and covered
with polyurethane or synthetic leather.

But continued and repeated harvesting of
rubber can diminish forests. Seattle-based
Fair Trade Sports manufactures balls that
have inner bladders and outer coatings
that meet Forest Steward Council (FSC)
standards. The FSC certification ensures

Courtesy of Craig Calfee/Photo by Paul Schraub

This bamboo bicycle is one example of the eco-friendly sports equipment that that the rubber comes from a responsibly
many customers are embracing. managed forest, as mandated by international
rules.

Millions of kids are skateboarders, and most
serious boarders break at least one board a year. Instead of using wood, skateboard makers such as Comet,
Habitat, Loaded Boards, and Sector 9 have started producing green boards made from bamboo or hemp
fiberglass. Many boarders find the new eco-friendly models to be better performing, stronger, and more flexible.

Calfee Design is also using hemp and bamboo to make eco-friendly bicycles. The company has made
high-end racing bikes from carbon fiber for the last two decades, but began to make the bamboo bikes about a
decade ago. The bamboo models weigh slightly more than the carbon-fiber vehicles, but they can be better at
absorbing road impact and vibrations. Colorado-based Venture Snowboards uses sustainable harvested wood,
bamboo, organic cotton, and hemp to make its boards.

Aslongasperformanceanddurabilityaren‘tsacrificed,consumersseemwillingtoembraceequipmentthatisderived
from ecologically friendly materials. m

Mike Vogel is a writer and editor who has previously published on the subjects of hockey, baseball, food, and music. He lives in Maryland.

The opinions expressed in this article do not necessarily reflect the views or policies of the U.S. government.
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uis von Ahn has a lofty vision and a

short attention span. The 29-year-old

computer scientist at Carnegie Mellon
University in Pittsburgh, Pennsylvania, prefers
shortstoriestonovels, TVshowstoshortstories,
and the Internet to all of the above. If others
share hisliabilities,somuchthebetter:Heplans
toharnesshisgeneration’sfabledimpatienceto
change the world.

“The grandest projects of humanity took
on the order of 100,000 people,” he says.“The
Panama Canal, the pyramids of Egypt. Now, for
the first time in history, we can easily get more
peoplethanthatworkingtogether.Imaginewhat
we could do with 500 million people.”

The trick is getting them all to cooperate.
Like Tom Sawyer, von Ahn has found a simple
and mischievous solution: Turn the task into
a game. Computer solitaire eats up billions of
person-hours a year, he points out, and does
nobody any good. But he says his “games with
a purpose” will accomplish all sorts of useful
tasks.Playerswilltranslatedocumentsfromone
language to another or make it easier for blind
people to navigate the Web — all while having
fun. And unless they pay attention to the fine
print, they may not even know they’re doing
good.

What excites researchers about von Ahn's“human computation”work, as he callsit, is less the prospect of getting
peopletoaccomplishboring,repetitivechoresthanthepromiseoftrainingcomputerstodothechoresthemselves.Many
tasksthatareeasyfor peopleare surprisingly difficultforcomputers, especially those that childrenlearn easily, such as
classifying objects, recognizing faces, learning verbal languages, and reading handwriting.

Michael Kearns,acomputer scientistat the University of Pennsylvania, says:“There are lots of people studying the
hardproblemofteachingcomputerstolearn,andlotsofotherpeopleseeingtheentertainmentvalueoftheWeb.Butit's
rare to find somebody like von Ahn, who has thought deeply about how to combine the two."

His “big goal,” von Ahn says, is to make computers able to do anything that people can do.”l think it'll happen,
definitely. If not in 50 years, then 100

In the meantime, von Ahnis teaming up with the Internet Archive, a digital library, to get computer users to help
digitize old library books by, for example, typing out difficult-to-read words from scanned books when they apply for
e-mail accounts. He's also working for the U.S. Department of Homeland Security on agame to help airport baggage
screeners with their jobs by drawing their attention to important details in X-ray scans. And with graduate student
SeverinHackerand programmerMichael Crawford,von Ahnisdevelopingagametorankpicturesinasortofaesthetic
order:Heplanstousethedatatoteachcomputersaboutbeauty.Sofar, puppiesandbabiesarenearthetop. Aesthetes
might object. But von Ahn is unlikely to be deterred.

“Luis is fearless,”says Carnegie Mellon computer scientist Manuel Blum, von Ahn’s former adviser.”He’s willing to
strike out in directions that few would dare to go.’m

Courtesy of Luis von Ahn

Thisarticleisexcerptedfrom“ThePlayer”byPollyShulman,whichoriginallyappearedin SMITHSONIAN, October2007.Polly Shulmanisawriterandeditorfor
Science magazine and the author of the novel Enthusiasm, an Austenesque romantic comedy about two teenage girls in New York.
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ARCHITECTURE

Architects Look to Nature and Each Other

Bruce Odessey

he basiclookand shape of American houses and business places haven’t changed much foralong time.Now,
however, energy and environmental challenges are encouraging new building materials, new ways todesign

buildings, and new respect for nature.

MULTITASKING MATERIALS

Constructionmaterialscandomorethanjustholdbuildings
up and look pretty. Like their human employers, construction
materials are multitasking.

Still years away from marketing, SmartWrap is designed as
a building material that can provide not only shelter, but also
climate control, lighting, and power. The very thin material
is made from the same plastic used to make soda bottles and
is processed into rolls, according to the architectural firm that
created it, KieranTimberlake Associates LLP.

The polyester film substrate layer is strong enough for
protection from wind and rain — it can reportedly withstand
a Category 3 hurricane. To control climate, a layer of film is
embeddedwithmicrocapsulesofchange-phasematerials,which
absorb heat in higher temperatures and release heat in lower
temperatures.

For lighting, SmartWrap uses organic light-emitting diode
(LED) technology — organic molecules deposited onto the
plastic film that emit light when an electric current is applied.
Power comes from sunlight, absorbed by organic photovoltaic
cells embedded in the film and converted into energy.

Some day, lightbulbs could be history.Incandescent bulbs,
the kind Thomas Edison invented, convert only 5 percent of

© 2007 Barry Halkin

SmartWrap is a building material that can provide a
structure with several functions, including climate control,
lighting, and power:

energytolightandreleasetherestasheat.Fluorescentbulbsaremaybefourtimesmoreefficient,butevenbetterchoices

are coming.

Chip-likelight-emittingdiodesarealreadyinuseinflashlightsandautotaillights,usingafractionoftheenergythat
lightbulbsuse.The Rensselaer PolytechnicInstitute’s Lighting Research Centerin New York has fitted some testrooms
withagrid of low-voltagewiringacrossthewallsand ceiling.LED panelsembeddedintilescan snapintoconnectwith
the powergridanywhere onthe surface. Acomputer-controlled system canturneach LED panel onand offand adjust

its brightness and color.

The Boston firm Kennedy and Violich Architecture is going even further. Designers there are working on yarn
embedded with LEDs that can be woven into wall coverings or furniture.
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BIOMIMETICS

How would Mother Nature design a building?

Through 4 billion years of evolution, organisms
have come up with some neat designs. Architects
are beginning to look to nature for clues to building
sustainability.

Perhaps most famous among biologically
informed buildings is the Eastgate shopping center
and office building in Harare, Zimbabwe. The design
was inspired by African termite mounds, where
e y termites maintain a constant temperature of 87

J . degrees(topreserveafungusthattheycultivatetoeat)
-’a : i‘ 3 \ by opening and closing flues that vent hot air.
’f" ;.';:.#i‘."_i_ i Fl‘[ U YK The concrete Eastgate building has no air-
This building in Zimbabwe was designed to mimic a temperature efficient conditioning system. During the night, big fans
African termite mound, and reportedly uses 90 percent less energy than a draw cool outside air up thrOUgh spaces between the
conventional building. building’s floors. During the day, smaller fans drive the
warmeroutsideairthroughthesamespaces,wherethe
cool concrete moderates the temperature. As the air warms, it rises through 48 round brick funnels and out the roof.
Freshaircirculates through the building twice an hour during the day. The building reportedly uses only 10 percent of
the energy that a conventional building of the same size would use.

Howaboutbuildingmaterialsinspiredbynature? Architectsandengineersarelookingatthealmostindestructible
conch shell.

A conch growsitself by assembling bits of calcium carbonate into sheets and layers. It adds each new bitataright
angletothefinishedbit.Inthisconstruction,acrackhasatoughtimegettinganywhere, theforceofanyblowdissipated
sheet to sheet and layer to layer.

Foradaptation to changing temperatures, consider the flexible pinecone. Shut tightin the cold, pinecones open
theirscalestoreleasetheirseedswhentemperatureswarmup.Researchersarelookingformaterialsthatchangeshape
depending on the level of moisture in the air, opening to shunt warm moist air outside and closing to prevent warm
moist air from getting inside.

earce Partn-ership/Aga Khan Trust for Culture

OPEN ARCHITECTURE PROJECT

These days not all good building design ideas have to come from a single architect or architectural firm. Since
February 2007, the charitable organization Architecture for Humanity has been letting anyone share design ideas
onlineattheOpen Architecture Network, withtheaimofrelievinghumanitariancrisesafterdisastersand helping poor
communities in all countries, developing and developed.

Here'showitworks:Designers,communityleaders,governmentofficials,andanyoneelsewithideasforsustainable
constructionsharethoseideasonline.Orthey canreviewideas posted by others.With hundreds orthousands ofideas
onlineatthisopen-sourcesite,communityleadersfacingspecificchallengescanpickandchoosepossibledesignsolutions
and possibly even work out a way to collaborate with experts.

ArchitectureforHumanity had already done some good works before launching the Open Architecture Network,
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helping design earthquake-resistant buildings forTurkey and refugee housing in Afghanistan.The group also helped
rebuildingin places wracked by catastrophe — parts of India and Sri Lanka after the tsunamiin 2004, and siteson the
U.S. Gulf Coast smacked by Hurricane Katrina in 2005.

Frustrated during some of these earlier projects by the inability to share knowledge and experience, Architect for
Humanity’s founders came up with the idea for the open-source online site.

AndthispastSeptembertheywentevenfurther.The Open Architecture Networklaunchedthe Open Architecture
Challenge, with the broad aim of getting Internet access to half the world’s people by 2015.

Theimmediateaimofthechallengeinvitessubmissionofplansfocusedonthelnternetneedsofthreecommunities.
Oneis a cooperative of indigenous chocolate producers in Ecuador; another is a group of young people in a Kenyan
slum;andthethird are familiesin aremoterural area of Nepal lacking health care.
The winning design will be built for one of the three communities.

"By implementing the winning design, or designs,” Cameron Sinclair,
executivedirectorof ArchitectureforHumanity, saidina pressrelease,"wearenot
onlyassigningawinner,butwearehelpingpeopleinunderservedcommunitiesto
live and grow through access to technology.’

GREEN ROOFs

Actually, green roofs are not new. Plantings on top of buildings are atleast as
old as the Hanging Gardens of Babylon.

In recent decades, green roofs, which are vegetated roof covers for which
plantstaketheplaceof materialssuchasshinglesortiles,have becomesomewhat
common in parts of Europe, but for most of the world they are a new part of the
landscape.

P Moreuseofgreenroofscould mitigatesomeproblemsformoderncities. They
Green roofs, like this one in Atlanta, reduce storm-water runoff. They filter pollutants out of rainwater. Green roofs
Georgia, are made of grasses and o gs . . S .
shrubbery and are designed to reduce reduceenergyuse.Buildingswithgreenroofsrequirelessheatinginthewinterand
energy use, filter pollutants from rainwate,  lesscoolinginthesummerthanbuildingswithconventionalroofs.Inmassnumbers
and cool down cities during warm months.  they have the potential to reduce the urban-heat-island effect of entire cities.
Some U.S. cities are promoting the use of green roofs as a matter of policy.
Chicago’s City Hall has one. The American Society of Landscape Architects (ASLA) retrofitted its headquarters in
Washington, D.C., with agreenroof; the group says that from July 2006 to May 2007, “the green roof prevented 27,500
gallons of storm water — nearly 75 percent of all precipitation on the roof — from flowing into Washington, D.Cs
overburdenedsewerandstorm-watersystem....ASLA'sgreenroofloweredairtemperaturebyasmuchas32degreesin
the summer when compared to a neighboring tarred roof!”

Green roofs require strong structural support to carry aheavyload from a storm.They use wedding-cake layers of
waterproofing membranes and root barriers to prevent leaks.

Theycomeindifferentdepths.Extensivegreenroofsusejustafewinchesofgrowingmedium,typicallyexpandable
slate or clay mixed with alittle compost; they are planted with alpine plants such as sedums. Intensive green roofs use
deep soil and irrigation systems to grow grasses, shrubs, even trees. m

© AP Images

Bruce Odessey is a staff writer with the U.S. Department of State, Office of International Information Programs. He lives in Maryland and has a green roof.
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Young) Innoveitor Profiles
Chrfstine Gallftsly

early three years ago, Christina Galitsky joined a team of scientists who had been asked an urgent question:
Was it possible for researchers at California’s Lawrence Berkeley National Laboratory (LBNL), where sheisan
engineer, to devise an expedient method for the displaced of war-torn Darfur to cook their meals?

For the more than 2 million people uprooted by Sudan’s genocidal civil war since 2003, it is a life-and-death
question.“Therefugeewomen,’says Galitsky,”hadlongagoexhausted suppliesof wood nearthe [refugee] camps.Asa
result, they were forced to move farther and farther into the surrounding country in a search for cooking fuel”’

In 2005, Galitsky and physicist Ashok Gadgil, an LBNL senior scientist, proposed a solution: a highly energy-
efficientandportablecookstove,onethat, Galitskysays,would“sharplyreducetheneedforrefugeestoleavethecamps.”

ButGadgilandGalitskythenhadtopersuadetherefugeestousethe stove—asheet-metalcylindrical contraption
61 centimeters high and 36 centimeters in diameter. Galitsky and Gadgil went to Darfurin November 2005. Galitsky’s
job was demonstrating the stove to the wary women, who were used to balancing pots on stones over awood fire, as
theirancestorshaddoneforcenturies.Shewasabletoshowthatinthenewstove, makingapotofassida, thedough-like
Sudanese staple of flour, oil, and water, used only half as much wood.

In1999,afterearningamasterofsciencedegreeinchemicalengineeringfromtheUniversityofCalifornia-Berkeley,
Galitsky opted out of a PhD program to put her training to immediate, more practical use.“l wanted to work on
problems that had a direct, profound impact on people’s lives,”she says, “things like clean water or clean air, things we
need just to live”

TheimpactwasevenmoredirectinDarfur,whererefugeesappeartolikethestoves.”We'rehopingnewsofthestove
spreads even more by word of mouth in the camps,’ Galitsky says,“which is the way most things like this have to work.”
Latelastyear,when50Sudanesefamiliesweregivenanopportunitytobuythestoves—at$2.50apiece—everyoneof
them took it. m

This article is excerpted from “Hot Idea” by Neil Henry, a professor of journalism at the University of California at Berkely, and originally appeared in
SMITHSONIAN, October 2007.
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EDUCATION

Relearning Education
David Pitts

uturist AlvinToffler said:“The illiterate of the 21st century will not be those who cannot read or write, but those

who cannot learn, unlearn, and relearn.” His admonition is instructive in a world that is changing so fast that

formaleducationalinstitutionscanbarelykeepup.Theroleofinnovatorsinsuchadynamiclearningenvironment
isthereforeespeciallysignificantnotonlyforwhattheycontribute,butalsothroughtheexampletheysetforeducators
and trainers.

SUPPORTING YOUNG INVENTORS

Inthe21stcentury,theclichéthatmoderneducational
systems must teach children to think for themselves is
imperative. Asmany experts have said, it will be necessary
tolearn,unlearn,andrelearnmanytimesoverthe course of
onelifetimeintheyearsahead.Itisnotjustscoresonatest
that count, but the ability to translate lessons learned into
tangible benefits.

Some young Americans exemplify this in a profound
way. Take Grayson Rosenberger, for example. He was
15 years old when he invented a $15 skin covering for
prosthetic limbs. His invention is important to amputees
incountrieswhereuncoveredlimbsareatabooandwhere
many people cannot afford the $1,000-plus for regular
prostheticcoverings.Rosenberger’sartificialskinisprimitive
—wrappedinBubbleWrap and packing tapeand molded
with a heatgun — butit works.The younginventorwona
$10,000 prize from the company that produces Bubble Wrap.

AnotherteenagerwithagreatideaisLisaMarieWright.Shewas 16 whensheinventedacandlethatburnsitselfout
to prevent fires. One day, Wright returned home to find that her mother had accidentally left a candle burning all day.
Althoughtherewas nofire, itinspired Wrighttoinvent the auto/off candle — now called the Wright Candle. It took off,
meetinganeedthatbigcorporationshadfailedtofillthemselves.Wrightstressestheimportance ofteamwork:Shehad
help creating herinvention, she says. For her efforts, Wright wasinducted into the National Gallery of America’s Young
Inventors.

Otherteenageinnovatorshaverecentlycreatedsuchusefulgadgetsasapedal-poweredlawnmower,afive-daycat
feeder,andevenabendablebroom—proofthatyoung peoplecan makea positive contributiontosocietylongbefore
theygraduatefromhigh school orcollege.The key, say experts, is providingahomeandeducationalenvironmentthat
nurtures and rewards imagination and creativity.

Grayson Rosenberger, shown here in Ghana, invented an inexpensive skin
covering for prosthetic limbs.
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STATE-OF-THE-ART PLAYGROUNDS .

Is the big blue ring in the center of the playground a sculpture or a
merry-go-roundorboth? Thedesignersofthe$1millionStapletonCentral
Park playground in Denver, Colorado, which opened in September 2007,
hope that children and parents think it is both.

A similar sentiment has inspired the designers of a playground near
the South Street Seaport in New York City — a result of a public/private
partnership.The city is employing trained “play workers”to help children
notonlyto playin, butalso to understand, the specially designed objects,
includingzonesofsandandwater,ramps, blocks,and gaskets, thatareafar
cryfromtheswingsandslidesofthetraditional playground.The purposeis
to spurimagination and creativity — even a sense of mystery and wonder
— in addition to exercise.

Denver and New York City are at the forefront of a nationwide - ,
playground revolution, say experts. In order to lure children away from A student plays on a new P‘ayngU”d designed

and equipped so that children with disabilities and
sedentary activities such as watching television or chatting online, modern, _ """\~ olay together
playgroundshavetobemultifaceted,offeringdifferentlearningexperiences
moreintunewithtoday’syounglifestyles.Playgroundsalsomustbevisuallymoreattractivetoagenerationaccustomed
to displays of spectacular color and imagery on their television and computer screens.

Modernplaygrounddesignersalsoaremoreconsciousofpopulationdiversity—andnotonlyintermsofethnicity
and gender.InLogan, Utah, Angels’Landing playground was designed specifically for accessibility by architects with
Utah State University's Centerfor Persons With Disabilities. The playground’s toys are designed so that the disability or
ability of the user doesn't separate who can play with them.

The Americans With Disabilities Act, signed by President George H.W. Bush in 1990, makesitillegal in the United
Statestodiscriminateagainstthephysicallychallenged.Asaresult,allnewandaltered playgroundsintheUnitedStates
mustbeaccessibletothedisabled.However,Angels'Landinggoesbeyondthestandardsoftheact,withanemphasison
safety as well as access.

© AP Images/Tony Ding

THE WORLD SIMULATION

Imagine a classroom transformed into a microcosm of the world. That's what is happening at Kansas State
University in a cultural anthropology class. It is called the World Simulation, a radical experiment in learning that
harnesses the traditional concept of the map to digital technology.

It works like this: A map is created that mimics the geographical, biological, and environmental diversity of the
real world. It is then overlaid onto a map of the actual classroom, and students are asked to imagine living in the
environmentindicated by the part of the world map that corresponds with the part of the classroom where they are
located.

Theclassis dividedinto groupsofabout 12 to 20 students. Each group is asked to createits own culture to survive
initsownuniqueenvironment,asthepartofthemaptargetedtothemindicates.Theexperimenttakesabout75to 100
minutes and covers 650 years — from 1450to 2100. It takes placein alarge room where all the groups — or“cultures”
—areencouragedtointeractwithoneanother.Thesimulationisrecordedontofiveroamingdigitalvideocamerasand
edited onto one “world history” video.
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Theideaisthebrainchildof MichaelWesch,assistantprofessorofculturalanthropologyatKansasState University.
He says the experiment grew out of his experience in dealing with disinterested and bored students who knew little
about cultures other than their own. His idea is to marry digital technology to the traditional classroom.

EpucATiONAL VIDEO GAMES

Video games are not just for entertainment anymore.
Educators have always known that learning is most effective
when students of any age enjoy the experience — even more
so when it is interactive. So it was inevitable that educational
innovatorswould harnesstheimmense popularity of the video
game to learning.

Anumber of companies are leading the way. Among them
areVirtualHeroes,Inc.,whichhasproducedvideogamestohelp
train army recruits and to teach children about math, science,
andengineering.BreakawayGameshasanevenbroadermandate
— to create games to teach trainees in the hotel, banking, and
even medical fields. It also has partnered with entertainment
companiesincluding Disney and ABCto produce games based
on simulations of great historic events, such as the Battle of
Waterloo.Morphonixsellsvideogamesthatteachkidsaboutthe
complicated world of the human brain. For example, “Journey

Ney I.F"t to

Bi din® -y

Courtesy of Morphonix LLC/www.morphonix.com

Educational video games, such as this one about the human Into the Brain” (for 7 to 11 year olds) asks the question: “What
brain, are designed to teach children important lessons while would you doifthere was something odd goingoninside your
having fun. best friend’s brain?”

Unfortunately, not all school systems and industry-based
trainingprogramseasilyembracevideogamesasaneducational
tool—someadheringtotheantiquatednotionthatenjoymentandeducationaremutuallyexclusive.SoWebWiseKids
gives games away to schools for free. That way, it says, it can reach more kids with its message of Internet safety.The
nonprofit company, which is funded by donations from the U.S. Congress and a large number of private companies,
createsgamesbased onrealistic scenariosinvolving cyber-stalking, Internet predators, pirating software, and cyber-
bullying. Kids help video detectives solve real-life mysteries.
Educationalinstitutions,likemanypillarsofsociety,tendtobeconservativeandresistanttochange.Innovatorslike
WebWiseKidshavelearnedthatitisnotonlythequality ofthegamesthatisimportant—andensuring theirappealto
abroadspectrumofusersacrossethnicandgenderlines—butalsothewaytheyarepromotedand marketed.Decisions
on whether a company should be profit or nonprofit and sources of funding, for example, are key decisions that can
impact success.m

DavidPittsisanauthorandjournalistwhosearticlesabouteducationandothertopicshaveappearedinEducationWeek,theWashingtonPost, thePhiladelphia
Inquirer, the Christian Science Monitor, and other major U.S. newspapers and magazines.

The opinions expressed in this article do not necessarily reflect the views or policies of the U.S. government.
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eneva Wiki is fighting the flu.“You're seeing me at only
about 75 percent of my normal energy,’ says the director
of the Klamath River Early College of the Redwoods,
in Klamath, California. It's a formidable 75 percent. Two of her
teachers are absent, so Wiki, a 30-year-old Yurok Indian, darts
between the school’s three classrooms, her bobbed hair swinging.

More than half of the 30 teens attending this public charter
school are Yurok, and more than two-thirds are American Indians.
As young as 13, they have all taken college placement exams and
are co-enrolled in high school and the local community college,
working simultaneously toward secondary school diplomas and
college credits. The idea behind this innovative project, part of
the Early College High School Initiative largely funded by the Bill
and Melinda Gates Foundation, is that low-income, minority, and
otherwise disadvantaged young people atrisk of dropping outare
encouraged to stay in school and get a free, nonintimidating taste
of college. There are now 147 such schools in the United States in
23 states and Washington, D.C., 11 of which are specifically for
American Indians.

“This is the front line of our civil rights movement,” says
Wiki.“Past generations struggled first over rights to fish and hunt,
and thento govern ourselves. Now we need to work on reclaiming
ourselvesthrough education."Wikihelpedestablish schoolsforthe

AP Images/). Scott Applewhite

This bear mask reflects the culture of the Mad River Band ) .
B e & s in Oregon. Students at Klamath Early Colleges for Native Youth program before she was tapped, in

Early College of the Redwoods in California study Yurok 2003, to be deputy executive director of the Yurok tribal council.
Gl in addition to school staples such as (Settled along the Klamath River, just south of the Oregon border,

h and science. oo il
e the 5,000-member tribe is California’s largest and poorest.) As

deputy executive director, Wiki began talking to parents and community leaders about starting an early college high
schoolonthereservation.Theideawaspopular—andwaseligibleforaGatesFoundationgrant.Soonaftergettingone,
triballeaders and parents asked Wiki to be the school’s first director. It openedin September2005inroomsinbackofa
convenience store, just off redwood-lined Highway 101.

Inaddition to math, science, English, and social sciences, Wiki’s students study the Yurok language and such tribal
skills as carving redwood canoes, catching eels,and making acorn soup. Some educators — including Wiki — believe
that such knowledge can make the difference in combating an American Indian dropout rate of more than 4 in 10
nationwide.

Wiki's family are“regalia holders”— keepers of ceremonial treasures used in Yurokrituals. Her great-grandmother
was famed for her basketry; her aunt was president of the National Congress of American Indians. “l always knew
strongly who | was and what | was supposed to do,” Wiki says.

Theschoolhasmadeconsiderable progressinthetwoyearssinceitopened.Lastyear’sdailyattendancewasup —
to 92 percentfrom 70 percent the previous year—and 48 percent of students passed a placement exam making them
eligible to take college-level English, up from 4 percent.”It's something you always hear about the schools on Indian
lands, that we could do it better if we were in charge,” says Wiki."And as a matter of fact, we can."m

Thisarticleisexcerptedfrom“Makingthe Grade"byKatherineEllison,whichoriginallyappearedin SMITHSONIAN, October2007.KatherineEllisonisaPulitzer
Prize-winning journalist and author. Her most recent book is The Mommy Brain: How Motherhood Makes Us Smarter, published by Basic Books.
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MUSIC

Musical Innovations
Carol Walker

country’smusicreflectsvariousfacetsofitsculture.Soit’snotsurprisingthattechnologicaladvancesare

having a bigimpact on musicin the United States. Traditional rock, pop, classical, and jazz have been

joined on today’s American musical spectrum by some 21st-century innovations. Among them: role-
playing games that allow teenstobecome part of avirtual rock band viathe Internet; electronic devices thatenable
personswith severelylimited mobility tohold and play musicalinstruments;andlaptop computerorchestrasinwhich
electronic musicians perform using computers as instruments.

VIRTUAL ROCK

Monica Cho, who is rehearsing Mozart’s “Piano Concerto No. 15 in B flat Major” for a piano competition and
Mendelssohn’s “Concerto in E Minor for Violin” for a recital, has little time on school nights to relax.

Butontheweekends,whenthe Marylandteenagerhastimetounwind,she playselectricguitarinarockbandwith
herfriends.Excepttheydon’tplayanyactualinstruments,andtheymeetinfrontofthefamilytelevisionsetinstead ofin
the family garage.

Cho is among millions of teens — and, increasingly, adults — around the world who play music on interactive
computer game platforms in virtual rock bands.

The game controlleris shaped like a guitar and is fitted with five fret buttons and one strum bar.“You just hold the
fret button and strum the strum bar at the same time to produce a note,’Cho explains. The game comes with a drum
kit, including drumming pads as well as a pedal, a microphone for a vocalist, and a controller for bass guitar.

Dependingonthequalityofthe players’televisionspeakers,evenwithoutinstrumentsthevirtualrockershavethe
potential to wake up the neighbors. HI

Rock Band, one of the newest virtual
music games — also known as role-playing
games (RPGs) — is a collaboration between
MTV and Electronic Arts. The guitar-shaped
game controller is based on the Fender
Stratocaster electric guitar of the 1950s and
is made by Contel Corporation, designer
and manufacturer of digital media products
in China. The game was developed by
HarmonixMusicSystemsforthe Playstation 2,
Playstation 3, and Xbox 360 game platforms.

When the original Guitar Hero was
releasedin 2005, the RPG appealed to“a mass
of people,’said Robert Kotick, chair and chief
executiveofActivision,thegame’spublisher,in "o participant in the World Series of Video Games plays Guitar Hero II, a virtual game.
newspaperreports.Inthefirstweekofitsrelease
in late November, Guitar Hero Ill, which, like
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RockBand, puts playersintherole ofrockers, had sales of
$115 million. The latest Guitar Hero game is also owned
by Harmonix, which was purchased by MTV in 2006,
and, like Rock Band, players can form bands connecting
gmusicians using a high-speed Internet connection.
Thegamesallowplayerstoassignsuchcharacteristics
as hair color and clothing accessories to themselves in
2orderto createavirtual display of the band.They choose
= a name for the band and create a logo, and when the
© bandis performinginfront of acrowd of screamingfans,
another player can act as the concert director by using
lighting effects and interesting camera shots.
Cho says that playing music will always be an important part of her life as she looks forward to a career in politics
or economics. What kind of music, though, is“TBD" (to be determined), she says — and “how” she’ll play it might be
virtually impossible to guess.

es/Ben Mal

New music technologies like this electronic music stand is redefining how
musicians interact with their music.

THE SOUND OF HEALING

Even when you've got the beat, it's hard to play music if you can’t move.

For several years, companies have been equipping musical instruments with devices that make it possible for
individuals with disabilities to hold and play instruments. But for people with little or no ability to move theirarms or
legsortomovetheminacoordinated way,ithasbeenimpossibletoplayaninstrumentorto consider playingmusicat
all.

Yet innovations in music technology are making it possible — and enjoyable — for people with severe physical
disabilities to play and compose music. Research shows that music therapy is effective in promoting wellnessamong
healthy people, butitalso has been showntoalleviate painandimprove the quality of life for persons with disabilities.

Severalrehabilitationcentersandotherorganizationsareworkingtofindwaysforpeoplewhoareotherwiseunable
even to hold standard musical instruments to play music. At the REHAB school in Poughkeepsie, New York, for
example, patientsusingtinymovementsoftheirheadareabletomakemusicaspartofaprojectdevelopedbymusicians
and computer software designers at the Deep Listening Institute in Kingston, New York.

Instead of using instruments, physically disabled children and teenagers at REHAB have been able to play music
using a computer program. A digital video camera connected to a computer displays an image of the musicianona
screen.Acursorplacedonsomepartofthescreenimageoftheheadtracksevensubtlehead movementselectronically
thattranslateinto musical notes heard through the computer’s speakers.The program can be played in two modes:In
pianomode,amovementfromsidetosideplaysapianoscale;in percussionmode, thesamemovementcreatesadrum
roll.

The computer program Hyperscore allows people to compose music by scoring it using line graphs comprising a
broadrangeofinstrumentsounds.Hyperscore was developed byTod Machover,aprofessorof musicand mediaat the
Massachusetts Institute of Technology (MIT) and director of the Opera of the Future project at MIT.

Accordingtothe American MusicTherapy Association, goals of music therapy are often nonmusical, since playing
an instrument can improve motor skills and coordination. In addition, clinical studies conducted by Oliver Sacks, a
British neurologistonthefacultyatColumbiaUniversityinNewYorkandthe authorof Musicophilia:Tales of Musicand
theBrain,and ConcettaTomaino, aleading music therapist,have shown thatsingingword phrases such as“Hello, how
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areyou?”affectsspeechrecoveryby“rehearsing”speech.Byputtingregularspeechandcommonphrasesintoamusical
context, patientswhohavetroublespeakingbutareconsciousandcognizantofwhatisbeingsaidtothemarelearningto
say “hello”and more.

Innovationsindigitalmusic projectsexpandthegoalsof musictherapyby providingamodeof creative expression
forpeoplewithseverephysicaldisabilities, said Pauline Oliveros,founderof the DeepLListening Institute,inapublished
news report. “Making something empowers,” Oliveros said.“That can be very healing and exciting.”’

TurNING ELECTRONIC NoOISE INTO Music

One way people often use laptop computers is to download and play music files. Recently, some musicians have
goneastepfurther,harnessingthe ability of laptops to generate all kinds of sounds electronically to use the machines
themselves as musical instruments.

Using laptops this way is not that different from the way hip-hop artists of the 1970s used turntables to“scratch”
old, worn records to talk over music, creating an entirely new musical genre, according to composer and sound artist
Scott Smallwood.

Smallwood is a co-director of PLOrk, the Princeton Laptop Orchestra, at Princeton University in New Jersey.
The orchestra was founded in 2005 by faculty members Dan Trueman and Perry Cook with graduate students
Smallwoodand GeWang,andisacollectionof musicianswho performtogetherusingcomputersastheirinstruments.
The computer-generated musicis based on new kinds of sounds — made up of noise and texture — rather than the
traditional sounds of instruments in an orchestra.

PerformancesbythePrincetonLaptopOrchestradifferfromthosebymostlaptopmusiciansbecausetheorchestra
members are working together from a musical score, or instructions to the whole group that govern what sounds are
made by which musicians at what time, rather than individual musicians performing works with “their own voice.”

Whenpeopleheartheterm”laptoporchestra”theythinkofasymphonyorchestraandassumeitisagroupofpeople
sitting around with computers mimicking such instruments as the violin or clarinet, according to Smallwood.

“It is not about this,” he said. Instead, the laptop symphony makes new and unique sounds work in the same
acoustical context as a traditional symphony.

Computers have had theability toreplicate individualinstrumentsinaband ororchestraforyears —infact, many
pitorchestrasinlive-performancetheatershavebeenreplacedbyasinglecomputerthatisprogrammedtoplayanentire
musical score. What distinguishes the laptop orchestra from electronic music is the role each musician plays in the
groupandtheuniquespeakersdesignedby
Trueman and connected to each laptop to
enableelectronicsoundtobecomeacoustic.
]

Carol Walker is a staff write with the U.S. Department of
State, BureauofInternational Information Programs.Asa
writeron U.S. culture and values, Walker has interviewed
musiciansincludingDolly Parton, Native Deen,andFab5
Freddy.

Courtesy of Princeton University

Members of PLOrk (Princeton Laptop Orchestra) rehearse with computers and
traditional instruments.
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Y@Mm@ Hmw@@w Profile; Maya clel Valle

t155centimetersand 50kilograms,MayadelVallemaybe petite, butshehasthestage presence ofaGargantua.

At a recent music, dance, and spoken-word event called “Race, Rap, and Redemption,” the 28-year-old poet

commands the University of Southern California’s Bovard Auditorium with her thunderous voice and agile
moves.

Del Valle is one of the nine original hip-hop poets who form the cast of HBO’s Def Poetry, now in its sixth season.
The show went to Broadway in 2002 and promptly won a Tony Award in 2003 for Special Theatrical Event. In 2004,
delValle was among a small group of spoken-word artists invited to tour the United States with an original copy of the
Declaration of Independence as part of a nonpartisan voter drive called “Declare Yourself."

“Spoken word is our democracy,” says Norman Lear, the TV producer (All in the Family) and civic activist who
createdthe programandwhocallsdelValleone of hisfavorite people.“All of those voices fromacross all ethnicitiesand
religions and races and ages — it's our democracy writ large in poetry.”’

Del Valle, who lives in a one-bedroom apartmentin Los Angeles’s Koreatown, likens herself to a traditional West
African griot, or storyteller.”If you go back historically and you look at the griots, they didn’t just record the history of
people or tell people what was going on,” she says. “They set the vision for where society should be”

After college, del Valle headed for the Nuyorican Poets Café, a nonprofit arts organization on Manhattan’s Lower
East Side that holds weekly“slams”— contests between spoken-word poets judged by the audience. DelValle quickly
becameafavorite, honinghercraftandultimatelygainingthe IndividualNational Poetry Slamtitlein 2001.This caught
the notice of the HBO producers putting the Def Poetry jam together.

“Onstage is my favorite place to be,"del Valle says, long after the lights have dimmed.“It's when I'm more of who |
really am than who | am in everyday life. It’s like I'm doing something that’s bigger than me."s

Thisarticleisexcerptedfrom“MightyMouth”bySerenaKim,whichoriginallyappearedinSMITHSONIAN, October2007.FreelancewriterSerenaKimreportson
hip-hop and urban culture for the Washington Post and the Los Angeles Times.
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TRAVEL

The Future of Travel

Martin Manning

oday, the world is entering a new golden age for travel and tourism. Along with the rise in the number of

travelers,newtechnologysuchasthelnternetandmobilecommunicationdevicesallowsforenhancedaccessto

information,greatermobility,andsharedculturalexperiencesonascaleneverseenbefore.Theseinnovationsare
theclosingsideofthearcthatstartedcenturiesagowhenexplorersencountereddangerousseastofindnewworldsand
left only diaries behind, often discovered years later. It has been quite a journey!

No SuitcAse, No PROBLEM

Intoday’slinkedinworld, sometravelershave noneedformoney,airplanetickets, suitcases, orevenknowledge of
anotherlanguage. Allit takesis choosing a virtual persona, downloading a free program, and making a few clicks of a
computermousetoaccesstheSanFrancisco-basedSecondLife—athree-dimensionalworldtravelprogramavailableon
the Internet.

Virtual tourismin Second Life can take two forms: using a virtual world as a way of enhancing real-world tourism,
or touring inside the virtual world to see locations that only exist virtually and are someone’s invention. In the virtual
world, people can move around without ever leaving their PCs.

Second Life — which is the brainchild of Linden Lab — provides an opportunity for those who can't travel to
experience whatother places mightbelike. According to Catherine Smith, Linden Lab’s director of marketing, Second
Lifeaveragesbetween40,000and 50,000 visitorsatany given pointinadayfromallovertheworld,soit'sagood way to
explore new places and to learn about a lot of different cultures.

The placesyou canvisitinclude history museums, fantasy castles, Mayan ruins, and jungles.The only restrictionis
thelimitofyourimagination.Andforvirtualtravel,nopassportisrequiredandthereisafreetranslation programcalled
Babbler that does real-time translation .. — e
inseverallanguages,includingJapanese,

Chinese, Dutch, Portuguese, Italian,
French, German, and Spanish.

AIRLINE INNOVATIONS

Airline carriers worldwide have in
recent years faced increased fuel costs,
regulatory and security issues, major
changes in the competitive landscape,
and shifts in consumer travel behavior.
Security technology is now part of the
flying experience, while low-cost carriers
have altered the economics of flying in
Europe. Now the biggest challenge for
airlines worldwide will be whether they

© AP Images

. . . A Second Life avatar of a New York woman travels to virtual Dublin, Ireland. With virtual
can continue to Change with the times. tourism, a user can experience a faraway place without ever leaving the computer.
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Oneinnovativeprogramdevelopedbyairlinecarrierswouldreplace paperticketswithinformationsenttoyourcell
phone.Thelnternational AirTransportAssociationrecentlyannouncedthatanewglobalstandardwillallowapassenger
to checkin for flights using a bar code sent directly to his or her cell phone. When you book your flight, you'll register
your cell phone number and then receive a text message containing a bar code that will serve as your boarding pass.
During check-in, a scanner will read the bar code directly off your cell phone screen — all part of a plan to phase out
those old-time paper tickets.

VOLUNTEER VACATIONS

Inthe past, the typicalhumanitariantripfocused on constructing housing or buildingawell, buttoday peopleare
lining up to take advantage of new and innovative ways to give back while traveling.

GenerousAdventuresisavolunteer-basedorganizationthattravelexpertFrommer’scalls“theonlyall-travelbenefit
auctiononthelnternet.'GenerousAdventuresgetshotelownersandtouroperatorsaroundtheworldtodonateatravel
experience—adayinPanama,aweekinTuscany,sixdaysinthe Ecuadorianrainforest—thenauctionsoffthetripson
itsWeb site to bidders who are willing to make helping others a part of their travel experience. Inaddition to snagging
atrip, the winning bidder gets to choose which charity will receive about 45 percent of the price he or she paid for the
trip.The charities mightinclude such organizations as Doctors Without Borders, Rainforest Action Network, National
Parks Conservation Association, Habitat for Humanity, and the International Breast Cancer Research Foundation.

Onanygiven day, Generous Adventures makes available more than 100 trips from which to choose. Forexample,
if you go to the Galapagos Islands, you can do it with a company called Myths and Mountains: See iguanas in the
morning, and teach children English in the afternoon. If you enjoy horseback riding, guides from Relief Riders
Internationalwillleadyouthroughancientvillagesandbreathtakinglandscapesasyoudelivermedicalsuppliesandfood
to remote villages in the Indian state of Rajasthan. If you want to escape to a Caribbeanisland, you can mix it up with
culturalimmersioninaJamaicanvillagethrough Amizade,acommunity-driven programthathasyourelaxingonthe
beach one day and teaching in a classroom the next.

Traveling as a short-term volunteer differs from the conventional, even romantic, adventure travel and cultural
immersionexperienceslongimmortalizedintravelstoriesandfilms.Instead,a“volunteervacation”letsyouserveand
learn firsthand about the host community and its people, while using your skills and interests in an unconventional
setting to benefit others.

ARE YOU A “RESPONSIBLE TOURIST”?

Since 1970, when U.S. President Richard Nixon
proclaimed the first Earth Day, environmentalists have
becomeadrivingforce steering environmentalawareness
around the world. Through Earth Day Network, activists
connect,interact,andimpacttheircommunities,andcreate
positive changeinlocal, national,and global policies. Now
thisactivismhasbeenextendedtowhatiscalledecotourism,
green travel, and “responsible tourism.”

Ecotourism traces sustainability within
environmentalism. It embraces goals as far ranging as Ecotourists can enjoy the natural beauty of sites like the canopy of the
Third World development and tourism and the emergencedoud forest at Monteverde Cloud Forest Reserve in Costa Rica.

© AP Images/Kent Gilbert
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of pro-poor tourism. For travelers, it also includes the search
for eco-lodges and green hotels around the world that feature
accommodationsthatarenotonlyenvironmentallyfriendly,but
work to support local communities and celebrate the growing
availability of green travel experiences. Ecotourism also tries to
addresssomeofthemoredifficultissuesthatethicaltravelersface,
suchasquestionsaboutpoverty,thepoliticsofboycottingcertain
destinations, and the environmental impact of travel.

Ecotourism is now being practiced by some of the most
luxurious resorts and hotels in the world. “Ecotourism affords
‘ , travelerstheopportunitytodirectlybenefitthepeopleandplaces
fﬁ:dsgitfez%?atz:ﬁ”;ﬁ? Ezg‘}?: d‘:oNrivnv ;avmezfa:!l:\;o;[to they visit by supporting conservation and protecting cultural
promote the use of sustainable energy. heritage as well as economic development,”says Brian T. Mullis,
president of the Sustainable Tourism Institute. “Taking an eco-
friendly vacation provides responsible travelers with an opportunity to do their part.”

The U.S.governmentis also doing its part. In fall 2007, the U.S. Agency for International Development’s (USAID)
BiodiversityConservationandEconomicGrowthProjecthelpedBulgariacapitalizeonitsnaturalresources(mountains,
beaches,extensivewildernessareas)toincreasethenumberoftourists,thespendingpertourist,andthe percentageof
tourism-generated revenue that stayed in Bulgaria.

Inthe United States, college students havealso created theirowninnovative ecotourism projects. In the summer
of2007,ateam of Dartmouth College studentsembarked onan unusual 11-week summerroad trip tovisitmore than
30destinationsaround the United States.They traveled on the Big Green Bus,an old school bus that has been painted
green and modified to run on waste vegetable oil. The purpose of the trip, according to the students'Web site, was to
promote“theuseofsustainableenergythrougheducationandexample”andtofoster‘awarenessaboutcurrentglobal
energyissuesandcreatedialogueabouttangiblesolutionstothose problems.Thiswasthethird tourofthebus,which
was inaugurated in summer 2005.

Foreco-friendlytravelerswhowanttopracticeresponsibletourism, Travelocity.comoffersitscustomersthechance
to offset travel purchased on its Web site through its partnership with the Conservation Fund.

Other useful tips:

« Gotoacity thatis good for the environment. In the United States, this is Portland, Oregon, ranked Number

1 by SustainLane, a green media company. Other“good” U.S. cities are San Francisco, California; Seattle,
Washington; Chicago, lllinois; and Oakland, California.

+ Stay at a green hotel.

«  Go green when you rent a car.

+  Take a vacation with an environmental focus, such as the World Wide Opportunities on Organic Farms or

through Wilderness Volunteers. m

Courtesy of the Big Green Bus

Martin Manning is a librarian with U.S. Department of State’s Bureau of International Information Programs. He loves to travel to New England.
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Young Innovator Profile:
Beth Shapiro

fyou'retrying toisolate dodo DNA, follow these steps:First, find a dodo bone that hasn’t fossilized. This should be

easy. Among the few known in the world are a skull and a left foot that are stored in boxes on the second floor of

the Oxford University Museum of Natural History. They've been in the university’s possession since 1683, around
thetimethelastdododied.It’snotabig museum, butifyou getlost, lookforasmall plaque nextto the entrance to the
storeroom, where a legendary debate over Charles Darwin’s theory of evolution took place in 1860.

The hard part, as biologist Beth Shapiro discovered in 2000, will be convincing collections manager Malgosia
Nowak-Kemp to let you take a drill to the ultimate nonrenewable resource. True, you won't need to destroy much —a
fragment the size of a pinkie fingernail should suffice — butit’s safe to say you won'tgetasecond chance.Try not to let
the pressure get to you.“Here's this very famous specimen, a very finite resource, and a short American comes in and
wants to take a chunk out of it Shapiro says. “[Nowak-Kemp] wasn't nearly as scared as | was”

The next step is a polymerase chain reaction. Used for everything from paternity tests to cloning, a PCR requires
awell-equipped lab. Before you step inside, put on a clean suit, like those found in computer chip factories, to avoid
contaminating your sample with modern DNA.

Ready? OK: Grind the dodo bone to a fine powder. Dissolve it in a water-based solution. Mix in magnesium and
DNA polymerases — enzymes that help genes make copies of themselves. Heat the mixture to about 150 degrees
Fahrenheit (65.5 degrees Celsius) to break DNA chains into two strands. Cool it, letting the polymerase enzymes latch
on to the dodo’s DNA and build copies of it. Repeat at least 30 times. By morning, you should have a test tube with
about a million copies of a dodo gene or gene fragment.

ForShapiro,31,thisdeceptivelysimple-sounding procedurehasprovedtobearecipeforsuccess.Whenshearrived
at Oxford as a Rhodes scholar in 1999, she apprenticed herself to Alan Cooper, a pioneer in the brand-new field of
ancient DNA. In the eight years since, Shapiro has risen to the top of the tiny, high-profile, overwhelmingly young
community of ancient-DNA researchers.

AncientDNAresearchanalyzesthegenesoflong-dead plantsandanimals—letting scientiststracethe evolution,
and extinction, of specieswithaprecision unimaginablejustfive yearsago.By comparingdodo DNAwiththe genes of
fiveotherspecies,forexample,Shapiro'sresearchestablishedthattheflightlessbirdwasadistantrelative ofthepigeon.

Shapiro has traveled the world in search of DNA samples, ancient and otherwise. Last summer, she flew to the
Indian Ocean island of Mauritius to search for unfossilized dodo bones to compare with the Oxford specimen —to no
avail.

DNAtendstocomeinlotsoftinyfragments,andwithoutalivinganimal, there’snowaytoreconstructwhichgenes
come into play at which stages of the dodo’s development. In short: No dodo mama, no dodo baby.

Shapiro hopes her research can help prevent modern species from going the way of the dodo. m

Thisarticleisexcerptedfrom”HowtoMakeADodo"by AndrewCurry,whichoriginallyappearedin SMITHSONIAN,October2007.CurrywroteaboutRomania’s
painted monasteries in the June issue of Smithsonian. He lives in Berlin.
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An Innovation Nation

From small towns to big, bright metropolitan areas, America’s businesses, local governments, scientists, and everyday people are
developing innovations that are making people’s lives healthier, easier, more prosperous, or simply more interesting. Here is a
sampling of the innovation hot spots in the United States.

Boise, Idaho: Job Innovation

Boise, the largest city in Idaho, is the commercial and
financial center of the region in the United States known as

the Northern Rockies.

One of the fastest-growing metropolitan areas in the United
States, Boise led the nation in per capita job growth in
2006. Large employers such as Micron Technology, Hewlett-
Packard, and startup companies continue to create jobs in the

area.

In 2006, Boise was named one of the “Most Inventive

Towns in America.”

San Francisco,
California: High-
Tech Innovation

Silicon Valley, located
in the southern part of
the San Francisco Bay
area, got its name from
the large number of
silicon computer chip
manufacturers operating
there.

The area, which became
famous during the high-
tech boom of the 1990s,
remains the high-tech
hub of the United States.
Innovative companies
such as Google, Apple,
Yahoo, and eBay have
taken root there, as have
scores of small-tech and
digital-media companies,
as well as venture
capitalists.

In 2006, California
residents — private and
corporate — received 15
percent of the all patents
issued in the United
States.

Austin, Texas:
Workforce Innovation

Seventy-five percent of Austin’s
residents are under age 45, and nearly
50,000 students attend the University
of Texas at Austin.

One Austin company, Applied
Materials, is taking advantage of the
young population and hiring only
college graduates to make machines
used in manufacturing semiconductors.
By doing so, as manufacturing jobs
become more complicated, Applied
Materials — and Austin — will have
a growing supply of workers with
knowledge in the field.

Austin also has the most places per
capita in the United States where the
public can access the Internet for free.

New York City: Digital Innovation

In recent years, the areas of New York City known as

Silicon Alley

Upper Manhattan, Brooklyn, Queens,

and Staten Island — have supported the growth of a $9.2
billion high-tech and new media (communicating with
consumers primarily through the Internet) industry.

The program, Digital NYC, assists with the construction
and remodeling of affordable office locations with ready
access to the Internet. As a result, New York City offers
businesses hundreds of thousands of kilometers of installed
fiber optic cable, enabling swift communication with

worldwide clients.

Chicago, Illinois:
Environmental
Innovation

Chicago is well known as a
U.S. leader in transportation,
telecommunications, and
finance. Over the last
few years, Chicago also
has become a leader in
environmental innovations.

Chicago has 233,000 square
meters of heat-reducing
“green roofs” — layers of
vegetative matter that grow
directly on rooftops. This is
more than all other U.S. cities
combined. Millennium Park,
a $475 million state-of-the-
art example of modern urban
green space, opened in 2004.

From microbiologists
to software designers,
the Raleigh-Durham
area is home to highly
educated professionals
and employees working
for the numerous large
companies — such
as IBM — that have
established their major
research facilities there.

With one of the
highest per capita
concentrations of
doctoral degree holders
in the United States,
Raleigh-Durham
is close to three
major universities:
Duke University,
the University of
North Carolina, and
North Carolina State
University.
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Webliography

Web resources for the people and ideas in this edition of eJournal USA.

ARCHITECTURE

American Society of Landscape Architects
http://www.asla.org/

Sustainable Sites Network

A partnership to protect and enhance the ability of
landscapestoprovideservicessuchasclimateregulation,
clean air and water, and improved quality of life.
http://www.sustainablesites.org/

Architecture for Humanity

A charitable organization that promotes architectural
anddesign solutionsto global, social,and humanitarian
crises.

http://www.architectureforhumanity.org/

SmartWrap

A new building material that integrates the segregated
functions of a conventional wall, such as shelter and
insulation,andcompressesthemintoonecompositefilm
that can be erected in a fraction of ordinary building
time.
http://www.icaphila.org/exhibitions/past/smartwrap.php

EDUCATION

Angels’Landing

A playground designed by architects with Utah State
University’s Center for Persons With Disabilities to
ensure accessibility by all people.
http://www.cpd.usu.edu/

Web Wise Kids

An organization that offers kids fun, challenging, and
interactive Web simulations to promote Internet safety.
http://www.webwisekids.org/

The World Simulation

Anexperimentin learning— developed at Kansas State
University — that harnesses the traditional concept of
the world map to digital technology.
http://www.k-state.edu/

HEeALTH

Center for Aging Services Technology

An organization dedicated to the development,
evaluation,andadoptionofemergingtechnologiesthat
can improve the aging experience.
http://www.agingtech.org/index.aspx

Home Guardian

A project of University of Virginia featuring a detector
that uses floor sensors, rather than a device strapped to
the body, to detect when someone falls.
http://www.virginia.edu

Music

Deep Listening Institute

An institute located in Kingston, New York, that is
fosteringaunique approach tomusic, literature, art,and
meditation, and promoting innovation among artists
and audiences in creating, performing, recording, and
educating with a global perspective.
http://www.deeplistening.org/site/

Drake Music Project

AlLondon-based project that provides opportunitiesfor
disabled musicians of all ages and abilities to explore,
compose, and perform music.
http://www.drakemusicproject.org/makepage.asp?page=1

Hyperscore

A project at the Massachusetts Institute of Technology
designed to introduce children to musical composition
and creativity in an intuitive and dynamic way.
http://www.media.mit.edu/hyperins/ToySymphony/
musictoysscore.html

http://www.hyperscore.com/

Institute for Music and Neurological Function

A New York organization that restores, maintains, and
improvespeople’sphysical,emotional,and neurological
functioning through the systematic use of music.
http://www.bethabe.org/Our_Mission212.html
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Princeton Laptop Orchestra

An ensemble of computer-based musical meta-
instruments (laptop, multi-channel hemispherical
speaker, variety of control devices) at Princeton
University in which the students who make up the
ensembleactasperformers,researchers,composers,and
software developers.

http://plork.cs.princeton.edu/

NANOTECHNOLOGY

Lawrence Livermore National Laboratory

A premier U.S. government research and development
institution for science and technology as they apply to
national security.

http://www.lInl.gov/

SociAL NETWORKING

Babajob and Babalife

A social networking and job site in India that matches
those in need of employment with available jobs.
http://www.babajob.com/

iCare

An organization that directs disaster relief assistance to
thosemostinneedwithoutgoingthroughamiddleman
or other organization.

http://icare.ieor.berkeley.edu/

iReuse

A business that facilitates the re-use of unwanted
products and materials of one organization by another
organizationthatisseekingsuchproductsandmaterials.
http://www.ireuse.com/

SPORTS

Forest Steward Council
Anorganizationresponsiblefordevelopingstandardsto
guideforestmanagementtowardsustainable outcomes,
including, forexample, ensuring that the rubberusedin
sports balls comes from responsibly managed forests.
http://www.fscus.org

Mojo Kickball

A team sport that is a form of kickball combined with
tag and dodgeball.

http://www.mojokickball.com/

Wiffle Hurling

A derivation of the Irish game of hurling, but as a
relatively safe contact sport that retains many of the
qualities of the original game.
http://art.rutgers.edu/~russotti/wifflehurling.htm

TRAVEL

Amizade
Anorganizationthatencouragesinterculturalexploration
andunderstandingthroughcommunity-drivenvolunteer
programs and service-learning programs.
http://www.amizade.org

Global Exchange

A membership-based international human rights
organization dedicated to promoting social, economic,
and environmental justice around the world.
http://www.globalexchange.org

Global Volunteers
Aworldwidenetworkthatprovides“volunteervacations
in which traveling individuals live and work with local
people to meet identified needs.
http://www.globalvolunteers.org

"

Wilderness Volunteers

A nonprofit organization that organizes and promotes
volunteerserviceto America'swildlands, national parks,
and forests.

http://www.wildernessvolunteers.org

World-Wide Opportunities on Organic Farms
Aninternational network that helps people share more
sustainable ways of living, and, in return for volunteer
help,offersfood,accommodations,andopportunitiesto
learn about organic lifestyles.

http://www.wwoof.org

TheU.S.DepartmentofStateassumesnoresponsibilityforthecontentand
availabilityoftheresourcesfromotheragenciesandorganizations.Allinternet
links were active as of January 2008.
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