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I t is amazing to me how in all the hooplaand debatethesedays aboutthe decline of

educationin the US we ignore the mostfundanental of its causes. Our studentshave
changedradically. TodayOstudentsare no longer the peopleour educationalsystem
was designed to teach

TodayOstudentshavenot just changedncrementally from thoseof the past,nor simply
changedtheir slang, clothes, body adornnens, or styles, as has happenedbetween
generationpreviously. A really big discontinuityhastakenplace. Onemight evencall
it a Osingularity®® an event which changesthings so fundamentdly that there is
absolutely no going back. This so-called OsingularityGs the arrival and rapid
dissemination of digital technology in thelastdecade®f the 20" century.

TodayOstudentsD K throughcollege b representhe first generationgo grow up with

this new technology. They have spent their entire lives surroundedby and using
computers,videoganes, digital music playess, video cans, cell phores,andall the other
toys and tools of the digital age. TodayOsaverage college grads have spent less than

5,000 hoursof their lives reading,but over 10,000 hours playing video ganes (not to

mention 20,000 hours watching TV). Computer games, email, the Internet,cell phones
and instant messaging are integral partsof their lives.

It is now clear that as a result of this ubiquitousenvironnent and the sheervolume of
their interaction with it, today@ students think and processinformation fundamentally
differentlyfrom their predecessorg.hesedifferencesgo far further and deeper than most
educators suspect or realize. ifferent kinds of experiencedead to different brain
structuresOsaysDr. BruceD. Berry of Baylor College of Medicine. Aswe shall seein
the next installment, it is very likely that our students®rains havephysicallychangedd
and are different from ours Das a result of how they grewup. But whetheror not thisis
literally true, we can say with certainty that their thinking patterns have changed. | will
get to howtheyhavechangedn aminute.

What shouldwe call theseOnew@tudentsof today?Sone refer to them as the N-[for
Net]-gen or D-[for digital]-gen. But the most useful designation | have found for them is
Digital Natives. Our studentsoday are all Qhative speakersOof the digital languageof
computers, video games and the Internet.

So what doesthat make the restof us? Those of us who were not born into the digital
world but have,at sone later pointin our lives, become fascinated by andadoptedmany
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or mostaspectf the newtechnoloy are,andalwayswill be comparedto them Digital
I mmigrants.

The importance of the distinction is this: As Digital Immigrants learn D like all
immigrants, some better than others B to adapt to their environment, they always retain,
to some degree, their "accent," that is, their foot in the past. The Qligital immigrant
accentOcan be seen in such things as turning to the Internet for information second rather
than first, or in reading the manual for a program rather than assuming that the program
itself will teach us to use it. Today@ older folk were "socialized" differently from their
kids,andarenow in the processf learninga newlanguageAnd alanguagdearnedater
inlife, scientiststell us, goesinto adifferent part of thebrain.

There are hundreds of examples of the digital immigrantaccent. They include printing
out your email (or having your secretaryprint it out for you Dan evenOthicker@ccent);
needingto print out a docunent written on the computer in order to edit it (rather than
just editing on the screen); and bringing people physically into your office to seean
interestingweb site (ratherthan just sendingthemthe URL). 1Omsureyou canthink of
one or two examples of your own without much effort. My own favorite exanple is the
id you get my email?Ophone call. Those of us who are Digital Immigrantscan,and
should, laub at ourselves and our Oaccent.O

But this is not just a joke. It(3 very serious, becausehe single biggest problem facing
educationtoday is that our Digital Immigrant instructors, who speak an outdated
language(that of the pre-digital age),are struggling to teacha populationthat speaks
an entirely newlanguage.

This is obvious to the Digital Natives B school often feels pretty much as if we@e
broughtin a population of heavily accentedunintelligible foreigners to lecture them.
They often canOtinderstandvhatthe Immigrarts aresaying. WhatdoesOdial@ number
mean, anyway?

Lest this perspective appear radical, rather than just descriptive, let me highlight some of
the issues. Digital Natives are used to receiving information really fast. They like to
parallel processand multi-task. They prefer their graphics before their text rather than
the opposite. They prefer random access (like hypertext). They function best when
networked. They thrive on instantgratificationandfrequentrewards. They prefer games
to Oserious®ork. (Doesany of this soundfamiliar?)

But Digital Immigrants typically have very little appreciation for these new skills that the

Natives have acquiredand perfectedthrough yearsof interactionand practice. These

skills are aimost totally foreign to the Immigrants, who thenselveslearnedb and so

chooseto teachb slowly, step-by-steppnething at a time, individually, and aboveall,

seriously. OMystudentgust donOt like they used to,ODigital Immigranteducators

grouse. | canOget themto or to . They haveno appreciationfor or
. (Fill in the blanks,thereare a wide variety of choices.)
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Digital ImmigrantsdonObeliee their studentanlearnsuccessfullywhile watchingTV

or listening to music, because they (the Immigrants) canOt Of course not D they didnOt
practice this skill constantly for al of their formative years. Digital Immigrants think

learningcanOtor shouldnO®e fun. Why shouldtheyDbthey didnOspencdtheir formative
years learning with Sesame Street.

Unfortunately for our Digital Immigrant teachers, the people sitting in their classes grew
up on the Otwitchspeed®f video garres andMTV. Theyareusedto the instantareity of
hypertext,downloadednusic,phonesn their pockets,alibrary on their laptops,beaned
messages and instant messaging. TheyOe been networked most or al of their lives. They
have little patience for legtes, step-by-step logicnaOtell-test@struction.

Digital Immigrant teachers assume that learners are the same as they have always been,
and that the same methodsthat worked for the teacherswvhen they were studentswill
work for their students now. But that assumption is no longer valid. TodayOkarnersare
different. OWww.hungry.cofsaida kindergarterstudentrecentlyat lunchtime. OEvery
time | go to school | have to power down,Ocomplainsa high-schoolstudent. Is it that
Digital Natives can® pay attention, or that they choosenotto? Often from the NativesO
point of view their Digital Immigrart instructorsmake their educationnot worth paying
attention to compared to everything else they experience b and then they blame them for
not paying attention!

And, more andmore, theywonOtakeit. Olwentto a highly rankedcollegewhereall the
professors came from MIT,Osays a former student. OButall theydid wasreadfrom their
textbooks. | quit.O In the giddy internetbubbleof a only a shortwhile agoPwhenjobs
were plentiful, especiallyin the areaswhere school offered little help B this was a real
possibility. But the dot-com dropouts are now returning to school. They will have to
confrontonceagainthe Immigrant/Nativedivide,andhaveevenmoretroublegiventheir
recen experiences And thatwill makeit evenharder to teach them Bandall the Digital
Nativesalreadyin the systembin the traditional fashion.

Sowhatshouldhappen?Shouldthe Digital Native students learn the old ways, or should
their Digital Immigranteducates learnthe new? Unfortunately,no matter how much the
Immigrants may wish it, it is highly unlikely the Digital Natives will go backwards. In
thefirst place,it may be impossiblebtheir brainsmay alreadybe different. It alsoflies
in the face of everything we know about cultural migration. Kids born into any new
culture learnthe new languageeasily, and forcefully resist using the old. Smart adult
immigrants accept that they don® know about their new world and take advantage of
their kids to help them learn andintegrate. Not-so-snart (or not-so-flexible) immigrants
spend most of their time grousing about how goodthingswerein the Ooldcountry.O

So unlesswe wantto just forget abouteduating Digital Natives until they grow up and
do it thenselves,we had better confront this issue. And in so doing we needto
reconsider both our ethodology and our content.
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First, our methodology. Today®teachersaveto learnto communicatein the language
and style of their students. ThisesnQtean changing the meaning of what is important,
or of good thinking skills. But it doesmean going faster, less step-by step, more in
parallel, with more random access, among other things. Educators might ask (But how
do we teach logic in this fashion?O While it@ not immediately clear, we do need to figure
it out.

Second, our content. It seems to me that after the digital OsigularityCtherearenow two
kinds of content: OLegcyOcortent (to borrow the computer term for old systems) and
JrutureOcontent.

Q_egacyOcontent includes reading, writing, arithmetic, logical thinking, understanding
the writings andideasof the past,etcPall of our Qraditional Ocurriculum. It is of course
still important, but it is from a different era. Some of it (such as logical thinking) will
continue to be important, but some (perhaps like Euclidean geometry) will become less
S0, as did Latin and Greek.

CrutureOQ content is to a large extent, not surprisingly, digital and technobgical. But
while it includessoftware, hardware,robotics, nanotechnagy, genonics, etc. it also
includesthe ethics, politics, sociology,languagesand other things that go with them.
This GrutureOcontent is extremely interesting to today® students. But how many Digital
Immigrants are prepared to teach it? Someone once suggested to me that kids should
only be allowed to use conmputersin school that they have built therrselves. [tOsa
brilliant ideathatis very doablefrom the point of view of the studensOcapabilities. But
who could teach it?

As educators, we need to be thinking about how to teach both LegacyandFuturecontent
in the languageof the Digital Natives. Thefirst involves a mgjor trandation and change
of methodology;the secondinvolvesall that PLUS new content and thinking. [tOsnot
actually clear to me which is harder B Qearning new stuffOor Okarningnew waysto do
old stuff.O | suspeit(3 the latter.

So we have to invent, but not necessarily from scratch. Adapting materials to the
languageof Digital Nativeshasalreadybeendonesuccessfily. My own preferencdor
teaching Digital Natives is to invent computer games to do the job, even for the most
seriouscontent. After all, itOsanidiom with which most of them are totally familiar.

Not long agoa group of professorshowedup at my company with new computer-aided
design(CAD) softwarethey had developedor mechanicakngineers. Their creationwas
so much better than what people were currently using that they had assumed the entire
engineeringworld would quicky adoptit. But insteadthey encounteed a lot of
resistancegluein largepartto the productOextrenely steepearningcurvebthe software
containechundredsf newbuttons,options and approaches to master.
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Their marketers, however, had a brilliant idea. Observingthatthe usersof CAD sdtware

were almost exclusively male engineers between20 and30, they saidOWhynot make the

learning into a video game!OSo we invented and created for them a computer game in the

Ofirstpersonshooter@tyle of the consuner ganesDoom and Quake called The Monkey

Wrench Conspiracy. Its player becomes an intergalactic secret agent who has to save a

space station from an attack by the evil Dr. MonkeyWrench. Theonly way to defeathim

is to usethe CAD software,which the learne must employ to build tools, fix weapons,
anddefeatboobytraps.Thereis onehour of game time, plus 30 Otasks,@hich cantake
from 15 minutes to several hours depending on oneOs experience level.

Monkey Wrench has been phenomenally successful in gettingyoungpeopleinterestedn
learningthe software. It is widely usedby engineeringstucentsaroundthe world, with
over 1 million copies of the game in print in several languages. But while the game was
easyfor my Digital Native stdf to invent, creating the content turned out to be more
difficult for the professorswho wereusedto teachingcourseshatstartedwith OLesson
Pthe Interface.O We asked them instead to create a series of graded tasks into which the
skills to be learnedwere embedded.The professorshad made5-10 minute movies to
illustrate key concepts; we asked them to cut them to under 30 seconds. The professors
insisted that the learners to do all the tasks in order; we asked them to alow random
accessThey wanteda slow acadernt pace,we wantedspeedand urgency(we hired a
Hollywood script writer to providethis.) They wantedwritten instructions;we wanted
computer movies. They wanted the traditional pedagogicallanguage of Olearning
objectives, O OnasteryQ etc. (e.g. Ointhis exerciseyou will learnEO); our goal was to
completely eliminate any language that even smacked of education.

In the end the professors and their staff came throughbrilliantly, but becausef the large
mind-shift requiredit took them twice aslong as we had expected. As they saw the
approach working, though, the new Digital NativeOmethodology became their model
for more and more teaching B both in and out of games B and their development speed
increased dramatically.

Similar rethinking needs to be applied to all subjects at al levels. Although most attempts
a xdutainmentO to date have essentially failed from both the education and
entertainment perspective, we can Band will, | predict Bdo much better.

In math, for example, the debate must no longer be about whetherto use calculators and
computers Dthey are a part of the Digital NativesOworld D but rather how to use them to
ingtill the things that are useful to have internalized,from key skills and conceptdo the
multiplication tables. We should be focusing on OfuturenathObapproximationstatistics,
binarythinking.

In geographybwhich is all butignoredthes daysbthereis no reasorthata generation
that can memorize over 100 PokZmon characters with all their characteristics, history and
evolution canOtearn the names, populations,capitals and relationships of al the 181
nationsin theworld. It justdepend®nhowit is presented.
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We needto invent Digital Native methodologiesfor all subjectsat all levels,usingour
studentsto guide us.  The processhas alreadybegund | know college professors
inventing garmes for teachingsubjectsrangingfrom math to engineering to the Spanish
Inquisition. We needto find waysof pullicizing and spreading their successes.

A frequentobjection| hearfrom Digital Immigrant educators is Qhis approach is great

for facts, but it wouldnOtvork for Omysubject.ORonsense. This is just rationalization

and lack of imagination. In my talks | now include Qhought experimentsOwhere | invite

professorsand teacherso suggesta subjector topic, and | attemptb on the spot b to

invent a gane or other Digital Native method for learningit. Classical philosophy?
Createa gane in which the philosophersddebateand the learnershaveto pick out what
eachwould say. The Holocaust? Createa simulation where studerts role-pgay the
meeting at Wannsee, or one where they can experience the true horror of the camps, as

opposed to the films like SchindlerO4.ist. 1tOgust dumb (and lazy) of educator®notto

mention ineffective Bto presume that (despite their traditions) the Digital Immigrant way

is the only way to teach andthatthe Digital NativesGDlanguage®not ascapableastheir
own of encompassingnyandeveryidea.

So if Digital Immigrant educators really want to reach Digital Natives Di.e. al their
studentdtheywill haveto change. 1t@ high time for them to stop their grousing,andas
the Nike motto of the Digital Native generation says, Qust do it!O They will succeedn
the long run B and their successeswill come that much sooner if their administrators
support them.

See also: Digital Natives, Digital Immigrants Part 2: The scientific evidence behind the Digital Native®
thinking changes, and the evidence that Digital Native-style learning works!
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