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Synopsis 
I n an educat ion syst em t hat  emphasizes st andard s and high-st akes t est s, is it  
realist ic or even possible t o encourage st udent s t o t hink, explore  and develop t heir 
own unders t anding? This handout  is designed t o out line how schools can develop a 
researc h-based const ruc t ivist  model t o encourage st udent s t o searc h f or 
unders t andings - while at  t he same t ime st il l have st udent  excel at  t he t est s. This 
present at ion f ocuses on a f undament al shif t  in t he basic paradigm of  t eaching t hat  
is required t o prepare  digit al st udent s f or t he Communicat ion and I nf ormat ion Age. 
I t  provides a pragmat ic look at  curre nt  t eacher pract ices and explains why t hey 
are  becoming increasingly out  of  synch wit h our rapidly changing worl d. I t  t hen 
asks how we can t each ef f ect ively in an age when new t echnologies cascade ont o 
t he new digit al landscape at  an ast onishing ra t e and ident if ies t he prin ciples and 
processes t hat  t ranscend t hese new t echnologies. 
 
Readers  wil l come away wit h a clear unders t anding of  how t o addre ss learn ing 
st andard s and improve t est  score s t o meet  bot h curric ular goals, as well as 
st ra t egies t hat  wil l prepare  st udent s t o meet  t he new realit ies of  t he 21st  
Cent ury . I ncluded is an overv iew of  t he 4 DÕs t hinking process (Def ine, Design, 
Develop and Debrie f ) 7-layered curric ulum model (cont ent , process, t ools, school t o 
career,  school t o communit y, school t o home, and cont iguous assessment ), t he 5A' s 
as well as a varie t y of  inexpensive and f r ee resources t hat  can be used t o support  
t he t ransit ion t o t his new model. Readers  should come prepared t o have many of  
t heir present  assumpt ions about  educat ion challenged. Counseling wil l be provided.  
  

There  is not hing more  dif f icult  t o t ake in hand, more  peril ous t o 
conduct , or more  uncert ain in it s success, t han t o t ake t he lead in t he 
int roduct ion of  a new or der of  t hings, because t he innovat or has f or 
enemies all t hose who have done well under t he old condit ions, and 
lukewarm def enders  in t hose who may do well under t he new.  
Machiavelli, The Prin ce 
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What  are  t he mandat es of  public educat ion? 
Put  anot her way, what  makes f or a complet e educat ion? Essent ially, we have t wo 
mandat es. The f irs t  is t he accult urat ion of  t he individual int o societ y. I t Õs t he 
passing on of  t he accumulat ed wisdom of  t he nat ion t o t he next  generat ion t hrough 
lit erat ure, poet ry , hist ory , geography, science, and mat hemat ics. We want  t o 
develop st udent s who have an appreciat ion of  t he aest het ic, t he esot eric , t he 
philosophical, t he et hical and mora l t hrough art  and music. What  t hey learn wil l not  
necessaril y be pract ical, but  it  should help t hem t o become t o become good 
cit izens. 
 
Our second mandat e 
Our second mandat e is equally import ant  t o t he f irs t . I t Õs t o prepare  st udent s t o 
be product ive members  of  societ y. Learn ing t o work,  workin g t o learn, learn ing t o 
be a good cit izen t hrough lit erat ure, poet ry , hist ory , geography, science, 
mat hemat ics. We want  t o help t hem t o become product ive members  of  societ y who 
are  able t o cont ri but e economically t o t he nat ion while also ensuring t heir own 
f inancial success. 
 
So how does t he public t hink weÕre  doing? 
Based on wat ching t he news, reading t he newspaper and list ening t o polit icians 
(Some whose most  dif f icult  t hree years  of  school were  apparent ly grade 1 and 
whose senior year was grade 6) it Õs my observat ion t hat  despit e NCLB t hat  
educat ion cont inues t o be under at t ack 
 
From who? 
Back t o basic zealot s 
Short sight ed polit icians 
People wit h personal agendas 
Driv e-by crit ics 
The media 
All f eeding of f  our seeming para lysis 
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What Õs re ally happening? 
Based on my researc h, it Õs my belief , t hat  despit e public perc ept ion, and despit e 
t he incredible diver sit y t hat  Americ an schools f ace, t hat : 
 
I Q scores are  up 
Graduat ion ra t es are  up 
SAT scores are  up 
Part icipat ion in specialized courses like AP is up 
 
But  if  t his is t he case,  what Õs t he problem? 
Again based on my researc h, despit e t he issues of  cult ure, race, and povert y t his 
generat ion of  st udent Õs is t he best  educat ed st udent s in t he hist ory  of  Americ an 
schools. Yet  t here  is st il l increasing pressure  t o change. 
 
Why is t his happening? 
At  t he same t ime t hat  t hey are  t he best  educat ed, his group of  st udent s is also 
t he least  prepared f or t he worl d out side school Ð but  how could t his be? The 
answer is t hat  based on what  Frie dman and Pink are  t elling us it Õs t hat  schools are  
operat ing on t he wrong premise. We have t he wrong mindset ! Schools are  based on 
I ndust ria l Age t hinking and t he idea of  scient if ic management  developed by 
Frederic k Winslow Taylor and populariz ed by Henry  Ford .  
 
Scient if ic Management  
The prin ciples of  Scient if ic Management  are based on t he assumpt ion t hat  only t he 
15-20% academically blessed needed t he broad concept ual skil ls and t hat  t he rest  
needed t o be t ra ined t o be blue-collar f ollowers . This is an assembly line mindset  
t hat  broke t asks int o sub-t asks, which were  perf ormed by Specialist s who didnÕt 
need t o know t he big pict ure. They only needed t o know t heir part  - essent ially 
t hey were  expect ed t o become machine-like 
 
This wasnÕt j ust  t he mindset  of  t he assembly line. How many have asked f or help 
somewher e and got t en t he response ÒI t Õs not  my depart ment .Ó 
 
This assembly line mindset  is every where  in I ndust ria l Age lif e - banks - 
depart ment  st ores - insurance companies - even Schools 
 
So what  were / are  t he skil ls t hat  are  valued in t he assembly line mindset ? 
Punct ualit y 
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Obedience - t he abil it y t o f ollow ord er s 
Memoriz ing procedures 
Essent ially donÕt t hink - j ust  do 
 
These are  skil ls t hat  were  learned once but  last ed a lif et ime. I ndust ria l Age 
schools mirro red t he businesses of  t he t ime. 
 
From Agric ult ura l t o I ndust ria l Thinking 
As we moved t o urb an I ndust ria l lif e t here  was a need f or a properl y t ra ined 
workf orc e. Schools modeled t he assembly line in t heir approach t o learn ing. They 
t aught  punct ualit y and rot e memoriz at ion - t he implicit  message was ÒDonÕt t hink - 
j ust  do it .Ó  
 
What  was t he curri culum? 
Cont ent  based 
I nf ormat ional and organizat ional  
Compart ment alizat ion 
 
The st udent sÕ main j ob was t o memoriz e cont ent  and f ollow ord er s. The t eachersÕ 
j ob t o pass t his mindset  on t o next  generat ion. 
 
I  was 25 when I  became a t eacher.  So you might  wonder how did I  t each? I  
f ollowed my ro le models - my own t eachers  as a st udent , my sponsor t eachers  as 
st udent  t eacher,  my vet eran colleagues on st af f . 
 
How did I  do t his? How did we t each? Bot h of  us f ollowed our r ole models. List en 
closely and consider what  skil ls are  being valued.  
 
I n part icular - list en care f ully t o what  I  say and t ry  t o det ermine what  skil ls I ' m 
emphasizing? 
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The f ull f ront al lect ure  Ð a one act  play 
Okay guys, let Õs go. Let Õs get  moving along here . Wher e wer e you yest erd ay Tom?  
We have a lot  t o get  t hrough. I  only have 5 perio ds t o get  t hrough all t his st uf f  on 
J apan. Come on guys - 7 minut es have already gone by. Hand in your homework 
please. WhereÕs your homework Pat t y? Did you f orget  it  again? 
 
Tony, please get  your hands out  of  your pocket s and t ake your f eet  of f  t he desk. 
Mary , please get  your st uf f  out . YouÕll need t o t ake not es WhereÕs your not ebook? 
No you canÕt borro w my pencil . 
 
Beverl y, t ell me what  we were  t alking about  last  class. What  do you mean you donÕt 
remember? Look Ð come on f olks - let Õs go. I  need you t o t ake not es on t he maj or 
t owns, populat ion, t ransport , indust rie s, lif est yle and hist ory  of  t he Konsai region 
of  J apan. You bet t er writ e t his down because youÕll need t o remember it  f or t he 
t est .  
 
The Konsai regions of  J apan has t hree maj or cit ies, Osaka, Kyot o and Kobe 
Osaka is t he hub cit y. I t  has a populat ion of  2,146,000. I t Õs a port  and f inancial 
cent er and also heavy manuf act uring.  
 
Kobe has a populat ion of  1,875,000 people. I t  has copper smelt ers  and is a maj or 
t ext ile producer.  Bil l, did you writ e t hat  down? We need t o get  t hrough all t his 
mat eria l f or t he t est  next  Tuesday. Kobe is also port  cit y - it Õs t he cent er f or ship 
building in J apan. 
 
Kyot o has a populat ion of  1,352,000. I t Õs a cent er of  heavy indust ry . I t Õs known f or 
it s cult ural herit age. I n f act , during WW I I , it  was considere d t o be so ric h in 
cult ural herit age t hat  t he Allies made a conscious decision not  t o bomb it . A high-
speed ra ilway connect s t he 3 cit ies t oget her  
P 
Pard on me J ames? No you donÕt have t o wri t e t his all down if  you donÕt want , it Õs 
ent ire ly up t o you. Yes, of  course it  count s. Yes you wil l have t o know some of  t his 
f or t he t est . Yes some of  t he inf ormat ion is in t he book but  not  all t he st uf f  I Õm 
t elling you. J ason, please set t le down - t his isnÕt going t o t ake t hat  long. What  do 
you mean Gail? Yes, of  course t his is r elevant . Now donÕt argue wit h me. What  do 
you mean why? Because I  said so - t hat Õs why. Yes, t hereÕs a writ t en assignment  -  
read Chapt er 3 and do quest ions 1 - 7 f rom t he end of  t he chapt er.  Yes, I  wil l be 
markin g it ... yes of  course it Õs graded and it  could be on t he f inal.  
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Do you re cognize t his approach?  
I  af f ect ionat ely call t his t he f ull f ront al lect ure model. Do you r ecognize t his 
approach? What Õs being valued here? What  skil ls are  being emphasized? I s it  on 
problem solving?  
 
No Ð t he prim ary  f ocus is delivery  of  cont ent  t oget her wit h classroom management . 
The goal is t o cover t he mat eria l so kids can successf ully writ e t est . 
 
Who is being act ive here? Who owns t he pr oblem? The t eacher of  course! 
What  level of  t hinking is being valued Ð higher level or lower level? Lower level 
nat urally. 
 
Does t his approach occur in your school? Do you know anyone who is t eaching t his 
way? I s it s use mor e common t han is acknowledged? Are  t here  dif f erences 
bet ween t he f requency wit h which it Õs t aught  at  lower and higher grades? 
 
This is TTWWA DI  (That Õs t he Way WeÕve Always Done I t ) 
I  donÕt know about  you, but  t his is t he way I  was t aught . Unconsciously it  is my 
nat ive language. Unconsciously it  is my comf ort  zone. For many t eachers , t hey have 
invest ed t heir lives in t eaching t his way because f or t he longest  t ime, t his is t he 
way we were  expect ed t o t each. 
 
And speaking f or myself , when push comes t o shove, it Õs very  easy f or me t o 
unconsciously revert  t o t his approach. I t Õs t he rub ber band and TTWWA DI .  
 
What  else driv es t his?  
Parent al expect at ions - t he curric ulum guide. The sense t hat  we j ust  have t o cover 
it . I t Õs all about  get t ing kids t o t he next  class, t he next  grade, and t he next  level 
of  educat ion. I t Õs part icularl y built  int o t he evaluat ive t ools of  syst em and t he 
mult iple levels of  t est ing t hat  st udent s f ace - t he t est  on Monday; t he end of  unit , 
end of  t erm, end of  year t est s; t he st at e and nat ional exams.  
 
What Õs re ally t aught ? 
The maj or f ocus is on cont ent , on t he explicit  f ollowing of  curr iculum guides. I f  we 
look at  it  honest ly, much of  it  is inst ruc t ion in vacuum wit h lit t le re levance t o t he 
real worl d. How do st udent s respond? By asking quest ions such as ÒWhy do we need 
t o learn t his?Ó or ÒWil l t his be on t he t est ?Ó or ÒDoes t his count ?Ó They donÕt have 
t o say anyt hing. You can t ell what  t heyÕre t hinking f rom t heir body language.  
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Why do st udent s t olera t e t his? 
Prim aril y because t hey have t o! WeÕre in cont ro l. What  is t aught  and how it Õs 
t aught  def ine t he learn ing enviro nment . This t ends t o creat e a sense of  absolut es. 
I t  also reward s ro t e memoriz at ion and t he regurgit at ion of  t he Ôright Õ answers  
needed t o pass t he t est . However,  much more  t han cont ent  is learned. St udent s 
learn a f undament al approach t o lif e wit h t he t eacher as t heir ro le model who 
sends power f ul explicit  and implicit  messages about  how and what  st udent s wil l 
learn. 
 
So what Õs t he message? 
Read t he book, t ake t he not es, answer t he quest ions, t ake t he t est  - t hen f orget  it  
(t each, t est , t urf .) The t eacher speaks and t he st udent  list ens. The t eacher 
init iat es, t he st udent  react s. The t eacher is proact ive and t he st udent  passive. 
Basically, t he message is t o f ollow ord ers , donÕt t hink, j ust  do it  - and your opinions 
donÕt mat t er.   
 
Where  did t his model come f rom? 
This cult ure of  dependency is a perf ect  f it  wit h t he I ndust ria l Age workp lace and 
mindset . Accept  t he way t hings are , depend on a manager f or decision making, solve 
problems by f ollowing inst ruc t ions, and donÕt  t hink, j ust  do t he j ob. 
  
So what Õs wrong wit h t hat ? 
DonÕt  get  me wrong Ð t his model worke d well f or almost  a 100 years . I t  was part  of  
an educat ional syst em t hat  was specif ically designed t o ensure t hat  st udent s would 
drop out . Why? Only t he t op 20% needed t o move on, and t her e were  lot s of  good 
paying, union prot ect ed j obs available f or t he rest . School was simply part  of  a 
bigger societ al process. 
 
Not  anymore  
Today, we live in a f undament ally dif f erent  worl d. Ther e has been a t echnologically 
driv en t ransf ormat ion of  t he workp lace, along wit h a pro lif erat ion of  aut omat ion, 
robot ics and inf ormat ion t echnologies. Yet  many schools st il l havenÕt changed. Many 
are  st il l t ry ing t o uphold t he f undament al t enet s of  t he I ndust ria l Age workp lace 
t hat  largely no longer exist s.  
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So what  happens? 
What  happens t o st udent s when t hey are  t aught  t his way f or 12 mont hs? What  
happens when t his becomes t he norm and st udent s are  t aught  t his way f or 13 
years? Does it  af f ect  t he way t hey t hink and t he way t hey view t he worl d? And if  
t his is t he only way t hey are  t aught , what Õs in a st udent Õs ment al skil l t oolbox at  
graduat ion? What  happens when he or she t rie s t o use t he t oolbox? 
 
This is t he I ndust ria l Age mindset  
Teachers  as specialist s. St udent s are  product s. The purpose not  t o act ualize t he 
f ull personal pot ent ial of  each st udent . The purpose is t o sort  by int elligence wit h 
t he t op 15-20% - t he academically blessed who wil l move on t o college & ult imat ely 
management  posit ions. Schools were  very  successf ul using t his model f or a long 
perio d of  t ime. 
 
And when t hat  happens, when t hat Õs t he case, it  leads t o resist ance t o change. 
Teachers  have invest ed t heir lives acquirin g t he skil ls and resources needed t o 
support  t his premise and have been successf ul f or many years  Ð now t heyÕre being 
asked t o change? 
 
Why? 
This is because t he worl d has shif t ed t o t he I nf ormat ion Age. The only way I  can 
put  a change of  t his magnit ude int o perspect ive is t o look at  t he last  t ime a shif t  
like t his happened. This was t he shif t  f rom Agric ult ural t o I ndust ria l Age. At  t he 
t ime, beast  of  burden agric ult ure was t he norm. Much t ime, ef f ort , money and 
inf rast ruc t ure was in place t o support  t his way of  doing t hings. 
 
But  t hen a new age emerged 
Along comes mechanized agric ult ure in t he f orm of  t he t ract or.  The t ract or 
represent ed product ivit y gains so subst ant ial t hey simply couldnÕt be ignored. The 
result . I n 1900 it  t ook 85% of  t he Americ an populat ion t o f eed t he count ry  once. 
Today it  t akes only 2% of  t he populat ion t o f eed t he worl d t hree t imes over.  
 
This has a huge impact  on people. Longst anding j obs disappeared. People were  
compelled t o migrat e t o cit ies.  
 
So what  happened t o t he skil ls of  t he Agric ult ural Age? 
Overn ight  a new set  of  skil ls and knowledges were  needed f or t he new age. New 
indust rie s appeared t o support  mechanized agric ult ure. 
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What  happened t o all t hose who had invest ed heavily in beast  of  burden 
agric ult ure? I t  was change or die. Adapt  or become irre levant ! 
Overn ight  new met hods re nder ed old inef f ect ive. This was very  hard  f or many of  
t hat  generat ion t o accept  because what  was valued wasnÕt valued anymore . I t Õs not  
t hat  t hey had bad skil ls. They were  j ust  t he wrong skil ls f or t he new mainst ream 
of  economic act ivit y. 
 
How did t his af f ect  our schools back t hen? 
The prof ound changes in societ y lead t o new demands on schools. Schools were  
asked t o shif t  gears  t o mirro r t he changing realit ies of  t he t ime. This meant  a new 
curric ulum Ð a new f ocus - new courses - new measures of  account abil it y Ð new 
Sciences t hat  were  f ocused on t he prin ciples of  I ndust ria l Age. 
 
And now it Õs happening again! 
Right  out  of  lef t  f ield weÕve had t he unant icipat ed explosion of  microelect ronics 
int o our lives. WeÕve seen unprecedent ed advances in t he exponent ial growt h in 
power & product ivit y and I nf oWhelm. The changes in last  10 years  are  great er 
t han t he last  10,000 and t he changes in next  5 years  wil l absolut ely dwarf  t he 
changes weÕve experie nced t o dat e. 
 
As Yogi Berra  once said, t his is dŽj ˆ  vu all over again. Dramat ic product ivit y gains 
f rom new elect ronic t ools are  renderi ng I ndust ria l Age t ools and skil ls inef f ect ive 
and irre levant  across all sect ors  of  t he economy. This has led t o a new workp lace 
and new global economy. We are  making t he shif t  t o a new age again like we did 
bef ore . When t his happens, like bef ore  t hereÕs t remendous pressure t o change or 
run t he ri sk of  becoming irre levant  as new met hods and new t echnologies render 
old ones obsolet e.  
 
And like bef ore , once again change is hard  t o accept . What  was valued isnÕt valued 
anymore . And t hose who donÕt change t end t o lag behind. This is t he gap bet ween 
t he worl d of  yest erd ay and t he worl d of  t omorro w - t he worl d has already shif t ed 
gears , but  schools have been very  slow t o change. 
 
Now once again t hereÕs a gap bet ween skil ls st udent s need t o operat e in t his worl d 
and what  t heyÕre get t ing f rom schools so schools are  being asked t o shif t  gears  
again and t here  is resist ance again. 
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I n his new book The Worl d is Flat , writ er Thomas Frie dman says t hat  as a result  
of  exponent ially increasing bandwidt h, t hat  weÕre experie ncing t he deat h of  
dist ance. That  t hereÕs never been a t ime where  dist ance has meant  less t han it  
does t oday. 
 
Fif t een years  ago, graduat es f rom my homet own of  Vancouver only had t o 
compet e f or j obs wit h graduat es f rom Vict oria , Nanaimo, and Prin ce George. 
Then about  10 years  ago, t hese graduat es had t o compet e wit h graduat es f rom 
Seat t le, New York,  San Diego and Cleveland. But  now t he compet it ion comes f rom 
people and machines Shanghai, China, Mumbai, I ndia and Tel Aviv, I srael and soon 
anyone anywhere  on t he planet . 
 
As a result , t odayÕs economy is no longer bound by st at e or nat ional bord ers . The 
economy isnÕt driv en j ust  by manuf act ured goods or nat ural resources, and it  
doesnÕt re ly solely on serv ices. This new economy is based on new not  j ust  
reconst it ut ed knowledge, and new knowledge is based on educat ion. This global 
economy is about  a st range new vocabulary  - it Õs about  out sourc ing, insourc ing, 
and supply chaining - sof t ware  designer s in Wheeling, WV are  j ust  as likely t o be 
compet ing wit h sof t ware  designers  in Bangladesh as wit h designers  in Sil icon 
Valley. And it Õs not  j ust  high-t ech work - it Õs t ax re t urn, CT scan analysis, legal 
work,  even recept ionist s. A grocery  st ore  st ocker in Dallas is linked t o a complex 
global supply chain where  inf ormat ion and t ransact ions can be updat ed in less 
t han a second.  
 
Frie dman says if  our st udent s are  going t o survive let  alone t hriv e in a worl d 
t hat Õs f lat , t hey must  leave school wit h a complet ely dif f erent  set  of  skil ls t han 
t he skil l set  t hey t ypically leave school wit h t oday.  
 
The Worl d is f lat  orig inally came out  t wo years  ago - it  has been revised t wice 
since t hen because t he worl d is moving so f ast  - and it Õs being revised again. 
Compare  t hat  t o t he last  t ime we revised our f undament al assumpt ions about  
school? 
 
How many of  you have a parent  t hat  worke d in t he same indust ry  or worke d at  
t he same j ob f or more  t han 20 years? The message in t he workp lace t oday f rom 
bot h t he employersÕ and employeesÕ perspect ive is t hat  if  you want  loyalt y you 
should buy a dog. Today t he 30-year employee receiving a gold wat ch is an 
anachronism. The proof ? The US Bureau of  Labor st at ist ics est imat e t hat  t oday 
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in Americ a 1 of  2 worke rs  have been workin g f or t he company t hey work f or f or 
less t han 1 year,  2 of  3 have worke d f or t he company t hey work f or f or less t han 
5 year s. He f urt her st at ed t hat  t op 10 in demand j obs t hat  wil l be available in t he 
year 2010 do not  exist  t oday and f ull t ime j obs wil l be in minorit y; and t hat  in our 
schools t oday, we are  preparin g our children f or j obs and a worl d t hat  donÕt exist , 
using t echnology t hat  hasnÕt been invent ed t o solve problems we havenÕt even 
begun t o t hink about . 
  
How many of  you have heard  t he est imat e t hat  kids t oday can expect  t o have 4 t o 
7 careers  Ð t hat  est imat e is years  out  of  dat e. Accord ing t o t he BLS, it Õs not  4 t o 
7 careers , it Õs 10 t o 14 dist inct  careers  - not  j obs, but  careers  - t o act ually 
change t heir ent ire  knowledge base severa l t imes t hroughout  lif e - so if  youÕre in 
career # 6 are  you worry ing about  career # 8 - but  if  t odayÕs learners  are  going t o 
experie nce 10 t o 14 or more  careers  in t heir lif et ime, t heyÕre going t o need t o 
have a complet ely dif f erent  set  of  skil ls t han t hey t ypically leave school wit h  
t oday; and weÕre going t o need t o invoke a new model of  educat ion - a shadow 
educat ion of  j ust  in t ime learn ing - gaining an unders t anding of  t hings t hat  you 
need t o know t hat  wil l allow you t o learn t he necessary  skil ls & knowledge j ust  in 
t ime f or t hat  next  j ob opport unit y. As opposed t o t he t radit ional model we use is 
schools t oday, which is j ust  in case - j ust  in case it Õs on t he exam, j ust  in case you 
need it  t o graduat e, j ust  in case you might  become an engineer.   
 
You see kid s learn j ust  in t ime, schools are  organized f or j ust  in case. J ust  in 
t ime skil ls is about  having t he skil ls and habit s of  mind t hat  wil l allow learners  t o 
learn j ust  in t ime when t hat  next  career opport unit y appears , t hat  next  shif t  in 
t he economy t akes place, I t Õs about  learn ing t hat  is any t ime, any place, any t ime, 
any pace. 
 
Frie dman assert s t hat  st abilit y is dead Ð t hat  past  experie nce is not  as valuable 
as it  used t o be Ð and t hat  Òeducat ionÓ must  t here f ore  Òeducat eÓ f or an 
unknowable, ambiguous, changing f ut ure; t hus, learn ing t o learn & change is f ar 
more  import ant  t han j ust  t he mast ery  of  a st at ic body of  Òf act s.Ó 
 
He assert s t hat  t here  remains a prof ound gap bet ween t he knowledge & skil ls 
most  st udent s learn in schools and t he knowledge & skil ls needed t o live & work in 
21st  cent ury  communit ies. These include t he 21st  cent ury  f luencies - inf ormat ion 
& communicat ions skil ls, crit ical t hinking & problem solving skil ls, int erpersonal, 
collaborat ive & self -dire ct ional skil ls, goal set t ing skil ls - j ob creat ion, j ob 
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invent ion - f inancial management  skil ls, pro j ect  management , t ime management , 
self  assessment  & social responsibil it y skil ls, digit al ent repreneurship - t oday in 
t he new economy 85% of  all new j obs are  being creat ed by companies of  under 20 
employees. 
 
I n t he lat est  revision of  t he Worl d is Flat , Frie dman f requent ly re f er s t o Daniel 
PinkÕs book A Whole New Mind. Pink says t hat  we live in a predominant ly linear 
logical lef t  t o rig ht  t op t o bot t om beginning t o end lef t  bra in societ y - t his 
cont inues t o be t he mindset  behind many of  our assumpt ions about  t eaching, 
learn ing and assessment  t oday. 
 
Pink says t hat  t he ro le of  t he rig ht  side of  t he bra in, which handles pat t ern 
analysis, big pict ure t hinking, int uit ion, creat ivit y, empat hy, and t he abil it y t o link 
seemingly unre lat ed obj ect s and event s int o somet hing meaningf ul has long been 
undervalued, underappreciat ed, misunders t ood and even ignor ed in schools and 
our predominant ly lef t -bra ined societ y.  
 
But  Pink writ es t hat  almost  anyt hing t hat  involves lef t -bra ined t hinking can be 
aut omat ed, t urned int o sof t ware  or out sourced and t hat  in t he new economy, 
many skil ls can be out sourced or aut omat ed, but  creat ivit y and imaginat ion cannot  
and t hat  if  our children are  going t o survive let  alone t hriv e in t his new 21st  
cent ury  economy requires skil ls, and knowledge and habit s of  mind t hat , 
hist oric ally, have been largely discount ed or ignored in schools;  and t hat  if  t hey 
are  going t o survive, t heyÕre going t o need t o use bot h hemispheres at  t he same 
t ime - t heyÕre going t o have t o use t he Whole New Mind. 
 
The new workp lace re alit y 
A look at  t he modern workp lace is an opport unit y t o look t hrough a window t hat  
many people havenÕt seen. I n t he communit y where  I an lives is a large 
manuf act uring company called West ern St ar.  West ern St ar builds 16 wheel t rucks 
and all t erra in vehicles. They employ more  t han 5,000 people in 5 product ion 
f acil it ies. Severa l years  ago, in response t o changing t imes, t hey abandoned t he old 
ways and adopt ed t he Toyot a Manuf act uring Syst em model. Using t his model, t he 
product ion line is act ually f ive para llel lines.  
 
On t he product ion line, ord ers  r each and ÒpullÓ mat eria ls t hrough t he plant . I f  your 
cust omer doesnÕt need a product , t he company doesnÕt produce it . Using t he 
prin ciples of  zero-invent ory  and j ust  in t ime delivery , t he ord ers  pull supplies int o 
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t he product ion line. Suppliers  deliver mat eria ls, t ypically wit hin a 2-hour window. 
Truc ks lit era lly back up t o t he product ion line and of f - load t he necessary  met al, 
plast ic, hoses and ot her part s. 
 
I n t he plant , every  worke r has a cust omer.  The welderÕs cust omer is t he f ramer;  
t he f ramerÕs cust omer is t he paint er.  All of  t he worke rs  work t o keep t heir 
cust omers  happy. To do t his, t hey only produce mat eria ls when t hey are  needed. 
That Õs because wide-area net works  and comput er syst ems keep West ern St ar in 
close cont act  wit h bot h t heir suppliers  and cust omers . Based on t he day-by-day 
input  t hey receive, t hey redesign t he product s and t hen reprogram t he robot s 
every  night . I f  you build somet hing and t he design changes, t he part s you have may 
not  f it .  
 
This is an amazingly high t ech enviro nment . Robot s and human labor work t oget her 
side by side. When a problem is encount ere d on t he product ion line, light s t hat  are  
posit ioned on t he product ion line st art  t o f lash and t he product ion line slows or 
st ops. At  t hat  point , all of  t he worke rs  on t he line - paint ers , welders , f ramer s - all 
work t o make decisions t o solve t he problem in real t ime. 
 
Meanwhile a clock t racks t he amount  of  down t ime on t he product ion line Ð t hat Õs 
because bonuses are  paid f or product ion, not  j ust  f or workin g. This is high-
pressure work.  And you may be surpris ed t o learn t hat  t he worke rs  absolut ely love 
t heir work because t hey own t he syst em. But  t o work here , t he worke rs  need a 
complet ely dif f erent  set  of  skil ls t han t hey needed t han in t he past . 
 
GenNext  meet s t he new workp lace 
J unior get s a j ob in such a product ion f acil it y. The days of  st or ehouses of  
invent ory  are  gone f ore ver.  They j ust  cost  t oo much. Timing is every t hing. I f  
supplies donÕt make it  in t ime, t he whole product ion line may have t o shut  down. 
J unior work s bot h independent ly and as par t  of  t eam. His j ob is t o deal wit h 
complex st at ist ical numeric al cont ro l syst ems in ord er t o quickly load t rucks in t he 
corre ct  sequence f or delivery  in a very  narr ow t ime f rame. This is ext remely high-
pressure work.   
 
One day, J uniorÕs depart ment  has a problem. Suddenly t here  are  an increasing 
number of  complaint s over missed and incor rect  deliverie s. Ther e is t rouble loading 
t rucks on t ime and in t he rig ht  sequence. Management  asks f or creat ive solut ions 
t o t he problem. The depart ment  manager t urns t o J unior f or help and request s a 
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def init ive solut ion in t he next  24 hours. 
 
How does J unior re spond? 
I f  J unior is a product  of  I ndust ria l Age t hinking and syst ems, we have a seri ous 
problem. I f  heÕs a product  of  t he t radit ional school syst em, heÕs been ra ised in a 
cult ure of  dependency and probably has lit t le if  anyt hing in his int ellect ual t oolbox 
t o help him solve t he problem. That Õs because t he I ndust ria l Age model never 
expect ed J unior t o make import ant  decisions. He was j ust  expect ed t o f ollow 
ord ers  and t ake mult iple-choice t est s. So what  does he do? He suf f ers  immediat e 
physical and ment al para lysis f ollowed by a st rong desire  t o run away. 
 
J unior is a product  of  t he syst em. I n all likelihood he is a dependent , t heore t ical 
learner wit h f ew applied higher level t hinking skil ls. Consequent ly, heÕs genera lly 
para lyzed wit hout  specif ic dire ct ion because most  of  his learn ing has occurre d in 
isolat ion. He doesnÕt easily make connect ions bet ween subj ect  areas or disciplines. 
He has a f ragment ed, ready-f ire -aim approach t o problem solving. Wit h lit t le 
experie nce or self -conf idence, he wait s f or  inst ruc t ions.  
 
I nevit ably t his leads t o complaint s f rom employers . While reading and writ ing is 
import ant  t o t hem, t heir number one complaint  is t hat  st udent s wait  t o be t old 
what  t o do. I n business t oday, employers  want  worke rs  t hat  can hit  t he ground 
running because t hey do not  have t he t ime t o t each t hem t hese skil ls.  
 
Thus, when J unior f ails t o respond t o t he sit uat ion, t his inevit ably leads t o 
quest ions and complaint s about  what  we t each. 
 
I n t odayÕs worl d,  what  do t hey want  -  what  do t hey need? 
Business t oday want s independent  problem solvers  wit h good int erpersonal skil ls 
who can f unct ion well in a t eam. They want  people who view issues holist ically and 
who can apply t heory  t o real t ime, real lif e sit uat ions, and who demand excellence 
f rom t hemselves and t heir t eam. 
 
I t  is obvious t eachers  must  t each a f undament ally dif f erent  set  of  skil ls in a 
f undament ally dif f ere nt  way. We need t o syst emat ically t each problem solving 
skil ls. We much t each bot h t he t heory  and t he applicat ion of  t heory  t o real worl d, 
real t ime sit uat ions. Wil lard  Dagget t  t ells us t hat  applying is a higher ord er 
t hinking skil l because you canÕt apply somet hing unt il  you f irs t  unders t and t he 
t heory  behind t he applicat ion of  t he skil l. Today, t he t erm ÔappliedÕ is as used as a 
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euphemism f or Õeasier, Õ Ôdumbed down,Õ or f or skil ls f or slow st udent s.  
 
How can we do t his? 
How do we get  beyond TTWWA DI ? What  would t he curric ulum look like? Here  is 
anot her one-act  play Ð anot her approach Ð a 21st  Cent ury  approach. Read care f ully 
and consider what Õs dif f er ent . What  skil ls are  being valued here  and how are  t hey 
dif f erent  f rom t he skil ls t hat  were  valued in t he last  example? 
 
A 21st  Cent ury  Approach 
Good morn ing class. Please hurry  up and let Õs get  going. I Ôve got  an int erest ing 
problem f or you t o solve t his week, so t he quicker I  get  out  of  your hair,  t he 
quicker you can get  on wit h it . Usual groups please.  
 
Okay f olks, let Õs go. Each group has been given an out line of  t he problem, t he 
resource guides, t he self  and group evaluat ion f orms and t he problem solving 
f orms. TheyÕre in t he blue envelopes on your t able. Your j ob f or t he next  5 perio ds 
is t o become t ravel agent s. Remember t hat  in business t oday, it Õs really compet it ive 
- it Õs all about  adding value t o your serv ices. The value you need t o add is t he 
inf ormat ional serv ice you provide in addit ion t o t he normal serv ices of  a t ravel 
agent . There  are  lot s of  t ravel agent s out  t here  - how do you gain a compet it ive 
edge ot her t ravel agent s? 
 
Try  t o keep t his in mind as you work t hrough t his problem You are  about  t o get  a 
phone call f rom Svenn Mikke lsen, t he president  of  I T Pacif ic Shipping, t heyÕre one 
of  our biggest  client sÉ  
 
Good morn ing Ð t his is Svenn Mikke lsen at  I T Pacif ic calling. WeÕre going t o be 
sending 3 of  our execs t o t he Kansai region of  J apan 2 weeks f rom t omorro w. They 
wil l spending 2 night s each in t he cit ies of  Osaka, Kyot o, and Kobe where  t hey wil l 
be looking f or new business Ð weÕll provide you wit h t he dat es t heyÔll need t o be in 
each cit y. Now t o prepare  f or t he t rip  weÕll need t ravel cost s and accommodat ions 
built  int o an it inerary  
 
WeÕll also need t o know t he best  way t o get  around while weÕre over t her e The 
purpose of  t he t rip  is t o explore  t he possibil it y of  building a branch of f ice in t he 
are . 
 
Now remember we ship via cont ainers  on ocean f re ight ers  so we need your 
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recommendat ions f or t he best  cit y t o locat e t he of f ice based on port  & f inancial 
serv ices 
 
Also, t hese f olks have been workin g har d so we want  you t o build in 3 days of  
holidays f or t hem during t he t rip  - so any suggest ions f or popular t ouris t  t ype 
act ivit ies would be most  helpf ul - t hey happen t o be hist ory  buf f s - be sure t o 
arra nge some good holiday & rest  & re laxat ion experie nces. TheyÔll def init ely want  
t o slip in some sight seeing if  possib le.  
 
TheyÕd like t o visit  some r eligious & hist oric al sit es, see t he government  buildings, 
do a bit  of  shopping, t ry  some dif f er ent  f oods, and maybe see a cult ural event  or 
t wo. TheyÕve ment ioned t hat  t heyÕd especially like t o visit  some places t hat  
West ern t ouris t s wouldnÕt normally go 
 
No - t hanks f or t he suggest ion Ð I T Pacif ic wil l not  pay f or t he t ri p t o t he Geisha 
house! (And no, it  wonÕt help you or your group t o get  a bet t er grade) 
 
Remember t hat  we are  very  pric e sensit ive so donÕt even t hink about  sending t hem 
f irs t  class!  
 
Yes, a J apanese hot el inst ead of  a West ern  hot el would be j ust  f ine. Economy class 
is good! TheyÕll need a complet e it inerary  including inf ormat ion on t he hot els, 
airf are , ra ilways, t ravel cost s, hist oric al background, t ouris t  dest inat ions - t he 
works . 
 
Now we wil l need a group of  t hree of  you t o come and make a present at ion t o t heir 
board  of  dire ct ors  next  Tuesday. The present at ion should f ocus on what  you have 
f ound so t hey can make a quick decision f or  t he t rip , WeÕd also like you t o leave 
some prin t ed mat eria ls t hat  t hey can examine af t er your present at ion is over . 
Please keep t rack of  your t ime and creat e a bil l f or your serv ices as you normally 
do. WeÕre looking f or ward  t o seeing you next  Tuesday 
 
What Õs dif f ere nt  here ? 
How is it  dif f er ent ? Who owns t he learn ing? Wil l t he st udent s discover t he 
cont ent  covered in t he previous lesson using t he t radit ional t eaching we wat ched 
previously? Wil l t hey discover t he maj or economic act ivit y in t he cit ies? Wil l t hey 
learn t hat  Kyot o was not  bombed? Wil l t hey learn about  t he high-speed t ra in 
syst em? Maybe.  
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The dif f erence here  is t hat  t he cont ent  is learned wit hin t he cont ext  of  a specif ic 
problem t o be solved, which allows f or a great er probabil it y of  long t erm recall. 
Cont ext  is t he key here  because t hings are  learned and t aught . The learn ing is 
driv en by t he cont ext  of  t he problem. St udent s become t he owner s of  t heir own 
learn ing as t hey deal wit h real worl d problems. 
 
At  t he same t ime, t he t eacher t akes on t he ro le of  a cust omer or client . The 
t eacher gives t he problem while playing a relevant  ro le and t hen sit s down. I nit ially 
most  st udent s wil l sit  t here , wait ing t o be t old what  t o do. The t eacher,  st il l ro le-
playing, may now st and up and say Òit Õs wort h 400 marks  and it Õs due on Monday Ð do 
you have any quest ions?Ó 
 
Handing over t he t ask t o t he st udent s f ost ers  t he personal ownership of  t he 
learn ing. I t  becomes t he learnerÕs issue, not  t he t eacherÕs, and it  provides ro le-
playing opport unit ies f or people wit h lit t le or no previous experie nce. 
 
The t eacherÕs t ask is t o add value t o t he cont ent  and t o add value t o t he 
experie nce by craf t ing problems t hat  provide a f ramework on which t o hang t he 
inf ormat ion t hat  must  be lear ned, t hus allowing t he cont ent  t o be learned in a f ar 
broader cont ext . The t eacher is t he one who shapes t he learn ing so t he st udent s 
int eract  wit h t he st ruct ured process skil ls required t o t ackle such t asks. 
 
The key here  is developing an engaging met hodology Ð somet hing t hat  hooks t he 
st udent s. This is combined wit h pre -det ermined crit eria  in t he f orm of  a checkl ist  
of  specs negot iat ed by bot h t he t eacher and t he st udent  t hat  out lines precisely 
what  st udent s need t o do and what  mark t hey wil l get  if  t hey accomplish all of  t he 
crit eria . 
 
And now hereÕs t he crit ical quest ion. When if  kids are  t aught  t his way (even on a 
part -t ime basis?) I f  t hey f orget  t he cont ent , wil l anyt hing else of  subst ance 
remain behind af t er t he f act ? And t he answer is it  wil l be t he process skil ls t hat  
have been learned wit hin t he cont ext  of  a real t ime, real worl d problem or 
simulat ion of  t his problem.  
 
What Õs being valued here ? 
I t Õs t he t hings needed f or success - t he 21st  Cent ury  f luencies. I t Õs not  st and-
alone cont ent . I t Õs cont ent  t aught  wit hin t he cont ext  of  a def ined process t hat Õs 
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used t o solve real worl d problems. The cont ext  of  t he problem makes t he cont ent  
re levant  so t here  is a f ar great er chance of  long t erm recall of  cont ent  when t his 
approach is used 
 
As an aside, using t his model what  is t he ro le of  t echnology in solving t his problem. 
I s t echnology t he f ocus? No! Wil l learners  have t o use t echnology t o solve aspect s 
of  t he problem? Yes! Wil l t he st udent s develop t echnology skil ls? Yes, but  t he 
dif f erence her e is t hat  solving t he problem provides t he cont ext  f or t he learn ing 
so t echnology is not hing but  an incident al but  essent ial byproduct  of  t he learn ing. 
The f ocus is on headware  not  hard ware  
 
Giving t hem a real lif e problem f ost ers  pers onal ownership of  learn ing. The problem 
becomes t heir issue not  ours plus it  provides ro le-playing opport unit ies and gives 
t he chance t o play dif f erent  ro les t o people wit h lit t le or no previous  
experie nce in solving real worl d problems. 
 
The t eacherÕs t ask is t o add value t o t he cont ent  and t he experie nce. The t eacherÕs 
t ask is t o craf t  problems t hat  provide a f ramework on which t o hang t he 
inf ormat ion -he cont ent  - t he st andard s - t hat  must  be learned but  it  allows t hat  
cont ent  t o be learned f rom a f ar broader cont ext . 
 
Learn ing is based on t he 4 Ds of  problem solving 
The process Ted has developed f or his st udent s is called t he 4Ds. I t  is based 
on t he st ruc t ured t hought  process f ound in syst ems analysis and design, and it  
has proven t o be ef f ect ive in virt ually ever y area of  human endeavor.  This 
process involves 4 dist inct  st eps t hat  lead t o ef f ect ive solut ions t o problems. 
The process begins wit h a care f ully craf t ed problem. Well-designed problems 
generat e quest ions. Quest ions lead t o shif t ing ownership f rom t he t eacher t o 
t he st udent s. Ownership leads t o independent  learn ing. I ndependent  learn ing 
leads t o a cult ure of  aut onomy. This process has 4 dist inct  st eps 
 
i) Def ine 
St udent s must  be t aught  t o def ine a t ask so t he problem is f ully unders t ood 
bef ore  t he work begins. How many t imes have you seen someone wast e t ime 
workin g on t he wrong t ask? I t  is imperat ive t hat  st udent s learn t o clearl y def ine 
t he t ask and t hen conf irm  t heir unders t anding bef ore  proceeding. This is a 
valuable lif e skil l. I n addit ion, by t urning t he responsibil it y f or def ining a t ask over 
t o t he st udent s, we f orc e t hem t o use a var iet y of  higher -level t hinking skil ls as 
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t hey det ermine what  is t o be done. 
 
I n t he t radit ional approach t o inst ruct ion, t eachers  do t he def ining and designing 
work f or t heir st udent s. Assignment s are  of t en present ed as somet hing already 
half -f inished, wit h t he quest ions and t he direct ions f or f inding t he solut ion already 
in place. This f ost ers  and maint ains a cult ure of  st udent  dependency on t he 
t eacher t o provide t he appropria t e mat eria ls and inf ormat ion.  
 
There  are  t hree crit ical component s in t he def ine st age. Firs t , st udent s must  
properl y def ine t he t ask in specif ic perf or mance t erms bef ore  proceeding. 
Second, st udent s must  know how perf ormance wil l evaluat ed - how t hey wil l be 
reward ed bef ore  t hey begin a t ask. My observat ion is t hat  most  kids have no 
idea how evaluat ion wil l be done when t hey st art  a t ask. Finally, t he t ask and t he 
evaluat ion t erms must  be conf irm ed bef or e going any f urt her.  
 
Who has power in t his model? I f  t he st udent  want  t o have power over t he 
t eacher,  all t hey have t o do is get  t he t eacher t o sign of  t he st udent Õs def ine.  
 
This is a real-worl d skil l. YouÕd never agree t o t ake a j ob bef ore  you signed a 
cont ract  and discussed t he t erms of  re f ere nce Ð how much you would make, 
what  your responsibil it ies would be, how your perf ormance would be evaluat ed. 
The real worl d simply doesnÕt work t his way.  
 
ii)  Design  
Have you ever st art ed a pro j ect  wit hout  care f ully t hinking t hrough t he 
process? Creat ing a plan provides you wit h a guide as you work.  Planning in 
advance prevent s wast ed ef f ort  and ensures a logical st rat egy f or developing a 
realist ic solut ion t o a problem while at  t he same t ime allowing you t o det ermine 
best  way t o do a t ask given t he const ra int s of  t ime & money. 
 
At  t he design st age every t hing is creat ed t wice. Firs t  you develop a ment al 
pict ure of  what  it  wil l look like t hen you act ually do it . There  are  2 t ypes of  
learn ing t hat  t ake place at  t his st age. Firs t  you need t o det ermine what  needs 
t o be done and t hen you have t o det ermine what  skil ls wil l be needed t o do it . 
 
Once a problem has been def ined, st udent s must  t hen design a solut ion. Firs t  t he 
act ual pro j ect  is out lined and all t he cri t ical st eps are  est ablished bef ore  t he work 
begins, which helps det ermine t he workf low while at  t he same t ime providing 
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measurable out comes/ benchmarks  f or each point  of  t he pro j ect .  
 
I t Õs import ant  t o emphasize t hat  t his is not  j ust  about  asking t he st udent s t o do 
t heir own t hing. Somet imes it  involves f ull f ront al lect uring. The dif f er ence her e is 
t hat  t he st udent s are  in cont ro l of  t heir learn ing, 
 
Of t en t his wil l require  st udent s t o learn new skil ls or acquire  new inf ormat ion t o be 
able t o successf ully accomplish t he t ask t o be done. The goal in t his st ep is t o have 
t he st udent s t hemselves det ermine what  t hey need t o learn t o accomplish t he t ask 
t hey have been given. This is a key in f ost erin g independent  t hinking in st udent s. 
They wil l not  be able t o depend on t eachers  when t hey ent er t he workp lace so we 
need t o begin giving t he responsibil it y f or learn ing over t o t hem bef ore  t hey leave 
us. This means new ro les f or t eachers . I f  t he st udent s are  given t he j ob of  
det ermining what  needs t o be learned t o accomplish t he t ask t hey have been given, 
it  becomes t he j ob of  t he t eacher t o craf t  t he problems t hat  lead st udent s int o 
t he mat eria l in t he curric ulum t hat  needs t o be covere d. I t  also means t hat  
t eachers  become guides who point  st udent s in t he rig ht  dire ct ion af t er t hey have 
det ermined what  t hey need t o learn. 
 
While t he t ools & resources might  be same as in lect ure-based class, t he maj or 
dif f erence is t hat  t he t eacher wait s f or t he st udent s t o ask t hem t he 
quest ions. 
 
This is t eaching lazy - t his is progressive wit hdrawal - t he responsibil it y is 
shif t ed ont o t he shoulders  of  t he st udent s where  it  belongs which ensures t hat  
t he st udent s wil l have t o pay close at t ent ion and begins t o build a brid ge f rom 
t radit ional t eaching t o pro j ect  based 21st  Cent ury  learn ing. 
 
St udent s learn because t heyÕve asked f or it . TheyÕve asked because t hey need 
inf ormat ion t o complet e t he pro j ect . 
 
This approach present s very  dif f erent  challenges because t here  are  a very  
dif f erent  set  of  skil ls needed t o complet e a pro j ect  t han t he skil ls t hat  are  
needed t o t ake a t est . 
 
My yearl ong goal is t o t each not hing t o my st udent s t hat  t hey donÕt ask me t o 
t each t hem. To only t each t hem what  I Õm asked t o t each t hem. To t each lazy - 
t o t each t o subgroups - it  doesnÕt mat t er how t hey learn it  - whet her t hey learn 
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f rom me, whet her t hey learn f rom a worl d experie nce, f rom t he I nt ernet , or 
t heir parent s - as long as t hey learn - and learn how t o learn. 
 
iii)  Do (Develop) 
Once a problem has been def ined and a plan f or it s solut ion has been designed, 
st udent s must  t hen put  t he plan int o act ion. At  t he Do st age, t he st udent s apply 
what Õs been learned t o creat e an it inerary , dig a dit ch, build a house, const ruc t  
a brid ge, writ e an essay, perf orm an experim ent , make a present at ion, creat e a 
sculpt ure, part icipat e in a debat e, writ e a st ory , build a desk, bake a cake, or 
creat ing a mult imedia present at ion.  
 
What ever t he t ask, t he st udent  must  apply t he learn ing t hat  t ook place in t he 
design st ep t o do some real work - t o creat e a product  t hat  communicat es t he 
result s of  t heir t hought  processes. I t Õs import ant  t o st ress t hat  t his t ype of  
learn ing is not  a linear process. There  are  always roadblocks. I t Õs very  likely t he 
learner wil l have t o go back severa l t imes t o t he design st ep - t hat  t hey wil l 
have t o revise, get  f eedback, use observat ion, and re f lect ion. 
 
This is exact ly like t he writ ing process, which is not hing more  t han a st ruc t ured 
t hought  process, t he same as 4DÕs. St udent s (and t eachers ) must  realize t hat  
product  is st il l import ant  - but  t o improve product  you must  also f ocus on 
process t hat  creat es it  
 
iv) Debrie f  
This is a st ep t hat  is of t en overl ooked in educat ion. However,  det ermining whet her 
or not  you have act ually accomplished what  you set  out  t o do is an essent ial part  of  
learn ing. I t  provides usef ul f eedback t hat  helps st udent s t o do bet t er next  t ime. 
Cont inual f eedback and perf ormance reviews are  j ust  2 examples of  how t he 
Debrie f  st ep is built  int o t he procedures of  many businesses t hat  are  st riv ing f or 
excellence f rom t heir employees. I t  is crit ical t hat  st udent s get  f eedback on bot h 
t he product  t hey have developed as well as t he process t hey f ollowed in creat ing it  
if  we want  t hem t o get  used t o t he enviro nment  of  cont inual improvement  t hey wil l 
surely f ace upon graduat ion. 
 
I n t he real worl d, t he key t o success is a f ocus on cont inual improvement  - what  
we call CANI  - const ant  and never ending improvement . I n my opinion a cont inual 
evaluat ion of  our work is somet hing t hat  is sadly missing in educat ion t oday. 
St udent s shouldnÕt be able t o j ust  hand it  in and shif t  responsibil it y ent ire ly t o 
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t he t eacher.  Learn ing is a cyclical not  lineal process - if  t he pro j ect  doesnÕt 
meet  t he st at ed goals at  t he Design st ep t hen back t o Def ine & Design cycles 
again unt il t he pro j ect  is sat isf act oril y complet ed. 
 
The maj or problem wit h our t radit ional model is t hat  t he t eachers  do all t he 
evaluat ion. Plus t he prim ary  f ocus is on t he end product s of  learn ing, not  on t he 
process of  learn ing. St udent s get  t he idea t hat  problem solving is a linear 
process t hat  ends when t hey give a complet ed product  t o t he t eacher,  
whereupon t he re sponsibil it y t hen shif t s t o t eacher.  
 
I n real lif e, t he responsibil it y f or work cont inues long af t er t he product ion of  
t he init ial product  is complet ed. I t Õs crit ical t hat  we get  st udent s involved in 
t he evaluat ion of  t heir work as t his f ost ers  ownership and helps develop an 
essent ial real-worl d skil l t hat  is an every  day part  of  t he age of  t he 
ent repreneur . 
 
The debrie f  st age provides an opport unit y t o ident if y problems t hat  have 
cropped up - t o evaluat e t he ent ire  pro j ect  - t o assess t he end product  in t er ms 
of  orig inal goals set  out  at  t he Design st age. 
 
What  was learned, how was it  learned, what  were  t he challenges and obst acles 
t hat  were  encount ered, how could product  be improved next  t ime? The 
t eacherÕs ro le is t o simply validat e what  t he st udent s have done. And I  have t o 
emphasize, t hat  t his is more  t han j ust  t he end product .  
 
We must  also get  st udent s t o evaluat e t he process t hat  was f ollowed. Here  are  
t wo examples: 
 
Two assignment s are  handed in. Bot h earn a grade of  89%. One st udent  
ef f ect ively spaced all of  t he work over t he ent ire  t ime f rame while anot her 
st udent  did all t he work on t he last  t wo days.  
 
Alt hough it Õs a good product , t he second one was creat ed at  great  disrupt ion t o 
t he st udent Õs lif e. Alt hough t he product  may be good, one st udent  has a serio us 
t ime management  problem t hat  would never  be uncovere d if  t he assessment  was 
based only on t he end product  and not  t he process. 
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A second example sees 2 assignment s complet ed. Bot h receive a grade of  92%. 
However,  one st udent  spent  5 hours on t he t ask, which is average while t he 
ot her spent  27 hours t o complet e t he same amount  of  work.  One of  t hese 
st udent s has an ef f iciency problem. I f  t he f ocus wer e j ust  on t he end product  
and not  also t he process, t he real areas of  weakness in one of  t he st udent s 
would not  be det ect ed. 
 
This new model requires a new ro le f or t he t eacher.  To move f r om being t he 
sage on t he st age t o being t he f acil it at or of  learn ing. And it  also requires a 
shif t  in t he concept  of  evaluat ion. From t he t eacher having all t he responsibil it y 
f or assessment  and evaluat ion t o conf irm ing t hat  st udent ' s assessment  is valid.  
 
My j ob as a t eacher is no longer j ust  t o st and up in f ront  of  my st udent s and 
show t hem how smart  I  am. My j ob is t o help t hem unders t and how smart  t hey 
can. My j ob is t o t each lazy. My j ob is t o shif t  t he burden of  re sponsibil it y f or 
learn ing f rom me t o t hem, where  it  belongs. 
 
The goal here  is independence - t he st udent s should no longer need us when 
t hey leave t he school syst em. 
 
And beyond t his, t here  are  new f act ors  t o consider - I  give marks  f or I nit iat ive, 
I ndependence, Problem Solving & Posit ive At t it ude. As Tom Pet ers  writ es, 
Òwhat  get s measured, get s done - and conversely what  doesnÕt get  measured 
doesnÕt get  done.Ó 
 
The missing link is t he f undament al policy of  progressive wit hdrawal. But  
progressive wit hdrawal canÕt  be invoked all at  once. I t Õs like child learn ing t o 
walk Ð we have t o t ake baby st eps at  f irs t . But  if  we want  t hem t o become 
independent  t hinkers  and learner s - if  we want  t hem t o develop 21st  Cent ury  
f luency skil ls - we must  st op solving problems f or t hem. We must  help t hem 
become problem solvers  - t his involves crit ical t hinking, decision making, 
leadership, communicat ion, organizat ional, negot iat ing, st ress management , t ime 
management  skil ls and all t he rest . These skil ls are  hard er t o t each but  must  
pers ist  because we are  living in complex, exponent ial t imes. 
 
This means t hat  our st udent s must  learn t o deal wit h incomplet e inf ormat ion. 
This means t hat  t hey must  move f rom problems wit h predet er mined predict able 
solut ions t o problems wit h unpredict able solut ions. 
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And it  is crit ical t hat  t he learn ing in every  st age of  t he 4Ds approach involve 
real worl d re levance. St udent s quickly see t he wort h in applying t heir problem 
solving skil ls t o real worl d t asks. This f ost ers  owner ship of  t he problem solving 
process and leads t o a cult ure of  aut onomy. Repeat ed and syst emat ic applicat ion 
of  t he 4Ds empowers  independent  t hinkers . When st udent s are  consist ent ly 
t aught  t o learn t hrough t his problem solving approach, t hey ent er t he real worl d 
knowing what  t o do when t hey encount er t he problems t hey are  cert ain t o f ace. 
 
While we cannot  expect  st udent s in Kindergart en t o have t his set  of  skil ls, it Õs 
reasonable t o expect  t hem f rom all st udent s by t he t ime t hey reach Grade 12. 
Developing t his set  of  process skil ls should be a curric ulum goal applied t hrough a 
combinat ion of  repeat ed pract ice t oget her wit h a policy of  progressive wit hdrawal. 
Using t his approach, t eachers  f irs t  walk younger st udent s t hrough t he process 
st ep by st ep. But  as st udent s get  more  experie nced in applying t he 4Ds t o problem 
solving, t eachers  progressively wit hdraw f r om support ing st udent s, expect ing t hem 
t o do more  and more  of  t he work independent ly. By t he t ime t hese st udent s reach 
Grade 12, t hey should have t he necessary  skil ls t o allow t hem t o work t hrough real 
lif e problems independent  of  t heir t eachers . 
 
As we ment ioned, graduat es of  t he t radit ional school syst em f ind t hemselves 
st eeped in a cult ure of  dependency. From Kindergart en t o Grade 12, t hey have 
been in a syst em t hat  has re inf orc ed t he idea t hat  cont ent  and memoriz at ion 
t aught  by ro t e learn ing is more  import ant  t han t hinking it self . When we t ake t his 
syst em away f rom our st udent s at  graduat ion, we shouldnÕt be surpris ed t o see 
t hey are  not  able t o st and on t heir own. As we begin t o make t he t ransit ion f rom 
t radit ional t eaching met hods t o a problem solving approach f or all st udent s, we 
must  learn t o gradually let  go. I t Õs like wat ching small children learn ing t o walk. 
They f all of t en, but  event ually t hey are  able t o move around on t heir own. When it  
comes t o t hese problem solving process skil ls, we must  equip st udent s wit h an 
unders t anding of  t he 4D approach and t hen let  go of  t hem so t hey can f all and 
make mist akes. I n t hat  way, we can provide guidance and f eedback t o help st udent s 
become bet t er problem solvers  while t hey are  st il l wit h us.  
 
Role- playing is a cri t ical element  of  t his model 
I t Õs a process t hat  can be applied across all human endeavors . How did you get  
bet t er at  anyt hing? By pract icing it ! And if  we want  st udent s t o be ready f or 
modern workp lace, curric ulum, we must  have real worl d links. 
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Plus t hey need t he chance t o f ail . I n t he book ÒI n Searc h of  ExcellenceÓ by Pet ers  
and Wat erman t hey wrot e t hat  t he essence of  innovat ion is t he pursuit  of  f ailure. 
That  t here  is no success wit hout  f ailure, t here  is no big success wit hout  big f ailure 
Ð t hat  f ailing is good. 
 
We have f all t o learn. I n school we hold t ight . St udent s need t he chance t o f all 
while t heyÕre st il l wit h us - it Õs like a skinned knee - f ailure is not  a crim e - only 
f ailure t o learn f rom f ailure is a crim e. 
 
A f rie ndly warn ing 
Because of  our personal experie nces, if  it  hasnÕt happened already, t his model wil l 
be highly disorie nt ing f or you at  f irs t . YouÕll f eel like youÕve lost  cont ro l. DonÕt 
worry  - t he idea t hat  we have cont ro l is only an il lusion anyway. You canÕt have 
st udent s become independent  wit hout  let t ing go and losing some cont ro l. Anyone 
who has t eenagers  knows exact ly what  I  mean. As parent  it Õs hard  t o let  go, but  
you know you have t o.  
YouÕll need t ime t o t hink about  t he concept s, t o t inker wit h ideas, and t o properl y 
re f lect  and prepare  f or a move t o t his model. I f  you j ump int o t his overn ight  
wit hout  adequat ely preparin g your st udent s, t his approach is guarant eed t o f ail . 
Your st udent s & your colleagues wil l be equally f rust rat ed. This especially applies 
at  t he high school level where  st udent s have f inally f igured out  how school work s 
based on years  of  experie nce. High school st udent s wil l be incredibly t hrown of f  
balance if  t he rul es are  suddenly changed. 
 
But  hereÕs t he big quest ion: 
 
What  would happen if . . .  
What  would happen if  st udent s wer e t aught  like t his f or 12 mont hs? What  would 
happen if  t hey were  t aught  like t his f or 13 years? What  if  t his was t he norm? And 
what  dif f erent  skil ls would be in t heir skil ls t oolbox at  graduat ion if  t hey were  
t aught  t his way? And how can we get  beyond TTWWA DI ? (That Õs t he Way WeÕve 
Always Done I t ) 
 
Tra nscendent al t eachers  at  work  
Tra nscendent al t eachers  use a st ruc t ured approach; t hey t each t he 4Ds of  
problem solving (Def ine, Design, Develop, Debrie f ) and t he 5As of  inf ormat ion 
f luency: (Asking t he rig ht  quest ions, Accessing t he dat a, Analyzing and 
aut hent icat ing t he inf ormat ion, Applying what  has been learned, and Assessing 
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bot h t he process and t he product .) For mor e det ails on t he 5As see t he I t Õs Not  
t he I nt ernet , I t Õs t he I nf ormat ion and Born t o Be Wire d handout s at  
ht t p:/ / www.ianj ukes.com as well f or sect ions f rom t he Net Savvy: Building 
I nf ormat ion Lit eracy in t he Classroom book. These prin cipals are  used as t he 
f oundat ion f or all learn ing. 
 
What  are  t he charact eris t ics of  t eachers who t each t his way? 
Tra nscendent al t eachers  t each st udent s t o work wit h incomplet e inf ormat ion 
increment ally; t hey progressively int roduce inf ormat ional disord er and uncert aint y 
as t he norm. They model int erp re t at ion and ext rapolat ion of  inf ormat ion f rom a 
varie t y of  sources; t hey walk what  t hey t alk, re j ect ing st ra t egies t hat  inhib it s 
creat ivit y and individualit y or promot es a cult ure  of  dependence. Tra nscendent al 
t eachers  consist ent ly use t he st ra t egy of  progressive wit hdrawal t o creat e a 
cult ure of  aut onomy. They dist inguish bet ween coverin g and learn ing curric ulum - 
t hey pract ice t he poorl y rul e which st at es t hat  Òif  it Õs wort h doing, it Õs wort h doing 
poorl y in t he beginningÓ - t hey encourage product ive or usef ul f ailure and model t he 
independent  t hinking, problem solving and inf ormat ion f luency skil ls t hat  t hey want  
t heir st udent s t o develop. Tra nscendent al t eachers  unders t and t hat  kids do what  
you do, not  what  you say; and in part icular,  t hey unders t and t hat  what Õs modeled by 
t he t eacher carrie s powerf ul implicit  messages. Such t eachers  work t o shif t  
ownership/ responsibil it y of  learn ing t o t heir st udent s by explaining t he re levancy 
of  what  is being t aught  by providing mat eri als in t he classroom t hat  re f lect  t he 
real worl d. How do t hey make all t his happen in t heir classrooms? 
 
The Seven Layers  of  Learn ing 
Tra nscendent al t eachers  make connect ions t o t he 7 layers  of  learn ing. The 7 layers  
are : 
¥ t o cont ent  
¥ t o process skil ls  
¥ t o t ool (t echnological) compet encies 
¥ t o real lif e/ worl d/ career/ workp lace sit uat ions  
¥ t o communit ies and communit y resources 
¥ t o parent s  
¥ t o qualit at ive and quant it at ive assessment  

 
An Element ary Example 
Scenario : I  have owned a pet  shop f or many years  and made a small f ort une selling 
cat s and rat e, dogs and f rogs, guppies and puppies Éyou get  t he pict ure. But  I Õm an 
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over t he horiz on t hinker and I Õm beginning t o realize t hat  t he real money is in 
exot ic pet s. I Õm put t ing a proposal out  f or t ender t o severa l groups in my class. I  
have now hire d you as consult ant s, and I  need you t o come back in 7 days wit h 
recommendat ions at  t o how I  should expand my pet  shop and t urn it  int o an exot ic 
pet  shop. You wil l need t o creat e an expansion budget  as well operat ional budget . 
You need t o advise me as t o what  t ypes of  creat ures I  should be adding t o my 
st ore  Ð and if  you r ecommend spit t ing cobras, or Komodo dragons, or gira f f es, or 
elephant s or what ever,  you need t o in each case be able t o t ell me how much t hey 
wil l cost , what  wil l be needed t o house t hem, what  wil l be needed t o t ake care  of  
t hem, t o f eed t hem Ð and are  t here  any special considerat ions t hat  need t o be 
t aken int o account ? Applying t he 4Ds and t he 7 layers , let Õs ask some quest ions? 
 
(Please not e: We only have room f or a quick overv iew here  Ð f or complet e det ails, 
check out  t he recommended re sources provided below) 
 
Are  t here  cont ent  connect ions? 
1. Science Ð charact eris t ics of  dif f er ent  animal Ð behavior Ð handlingÉ 
2. Mat h - calculat ing living area, f eed requirement s, est imat ing expansion and 

operat ing budget É 
3. English - writ ing report s, communicat ion skills, writ ing proposalsÉ 
4. Could you and your st udent s make connect ions t o ot her areas SS, Music, Ar t , 

Home Economics, PEÉ?  
 
Do t hey learn processes? 
Could crit ical inf ormat ion processing, crit ical t hinking, decision making and problem 
solving opport unit ies be int roduced in a st r uct ured manner? 
1. crit ical t hinking  
2. problem solving 
3. decision making 
4. inf ormat ion lit eracy 
5. t echnical reading 
6. t echnical wri t ing 
7. workin g in t eams 
8. learn ing in t eams 
9. ot her process skil ls? 
 
Do t hey learn how t o use t ools (not ice we didnÕt say t echnology)? 
I s t he use of  t he t ools cont ext ualized, wit h a f ocus on t he t ask ra t her t han j ust  
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t he t ool, so t hat  learn ing about  t he t echnology is j ust  an incident al but  essent ial 
by-product  of  t he learn ing? 
1. could t hey learn how t o use a t ape record er,  not  t o learn t he t ool, but  t o use f or 

int erv iews? 
2. could t hey use a video camera t o collect  inf ormat ion? 
3. could t hey use a net wor k, CD, Explore , e-mail  or ot her sof t ware  f or r esearc h? 
4. could t hey use Word  f or report  writ ing? 
5. could t hey use PowerPoint  or Keynot e f or present at ions? 
6. could t hey use Excel t o creat e budget s? 
7. any ot her sof t ware  t hat  might  work?  
 
Are  t here  workp lace connect ions? 
Who in your communit y could you call on t o provide addit ional expert ise above and 
beyond t hat  held by t he t eacher? Could you cont act  and work wit h: 
1. pet  st ore  owner s 
2. vet erin aria ns 
3. account ant s 
4. cont ract ors  
5. builders  
6. how about  t he virt ual expert s available on-line?  
7. how about  one or more  of  t he more  t han 1400 virt ual zoos or 300 vir t ual 

aquariums? 
8. how about  on-line societ ies such as t he Worl d Wil dlif e Foundat ion or 

Greenpeace? 
 
Are  t here  communit y connect ions? 
Who in your communit y has a vest ed int ere st  in t he f act  t hat  you are  considerin g 
brin ging spit t ing cobras int o t own? Could you cont act  and work wit h: 
1. cit y government  Ð bylaw enf orc ement  
2. ot her t hat  are  compet it ion or par t ners  t o your businesses 
3. t he media 
4. senior cit izens 
5. communit y act ivist s 
6. humane societ ies 
7. animal ri ght s organizat ions 
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Are  t here  connect ions bet ween home and school? 
How can we go beyond j ust  inf orming and communicat ing wit h our parent s about  
what  is being st udied in school? 
1. could we gain access t o personal expert ise f rom parent s and specialist  cont act s 

t hey might  have 
2. could parent s provide st ruc t ured guidance wit h pract ice in int erv iewing, doing 

researc h and making ora l present at ions 
3. are  t here  ways t o ext end t he learn ing beyond t he t radit ional 9 t o 3 
 
How about  assessment ? 
1. is it  pro j ect -based? 
2. does it  allow f or cont ext ualized learn ing? 
3. is t here  a means of  aut hent ically assessing learn ing? 
4. is t here  a means f or summat ive, f ormat ive, qualit at ive, and/ or quant it at ive, 

measurement s of  learn ing t hat  would align wit h st at e st andard s? 
 
A crit ical quest ion 
I f  t hey f orget  cont ent , wil l anyt hing else of  subst ance be learned? And t he answer 
is t he process and problem solving skil ls t hat  have been learned by applying cont ent  
wit hin cont ext  of  real t ime, real worl d t asks 
 
A Secondary  Example 
Scenario : I  live in a t own t hat  has been growing dramat ically f or t he past  severa l 
years . I n f act , it  has grown so quickly t hat  t he exist ing wat er syst em has been 
complet ely overwhelmed. A bond has j ust  been passed t o upgrade t he curre nt  
wat er syst em but  it  wil l be 3 t o 5 years  bef ore  t his wil l t ake place. I  have hire d 
groups of  st udent s in my class as consult ant s. Their t ask is t o creat e a 
present at ion f or Cit y Council  out lining an int erim  plan t o manage t he exist ing wat er 
supply while ef f ect ively inf orming t he communit y of  t he curre nt  sit uat ion and t he 
st eps t hey need t o t ake in t he meant ime t o conserv e t he exist ing wat er supply unt il 
t he new syst em is in place. 
 
(Please not e: We only have room f or a quick overv iew here  Ð f or complet e det ails, 
check out  t he recommended re sources provided below) 
 
Are  t here  cont ent  connect ions? 
1. Physics - creat ing wat er pressure 
2. Biology - cont ro lling wat er qualit y, prot ect ing t he exist ing wat er t able 
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3. Mat h - calculat ing wat er volume and f low 
4. English - creat ing ef f ect ive inf ormat ion pamphlet s, writ ing report s and 

proposals, making present at ions 
5. Social St udies, Music, Art , PE... 
6. Could connect ions be made t o ot her areas SS, Music, Art , Home Economics, PEÉ?  
 
Do t hey learn processes? 
Could crit ical inf ormat ion processing, crit ical t hinking, decision making and problem 
solving opport unit ies be int roduced in a st r uct ured manner? 
1. crit ical t hinking, problem solving, decision making skil ls 
2. researc h skil ls 
3. inf ormat ion analysis 
4. speaking and list ening  
5. t echnical reading and writ ing 
6. workin g and learn ing in t eams 
7. ot her process skil ls? 
 
Do t hey learn how t o use t ools (not ice we didnÕt say t echnology) 
I s t he use of  t he t ools cont ext ualized, wit h a f ocus on t he t ask ra t her t han j ust  
t he t ool, so t hat  learn ing about  t he t echnology is j ust  an incident al but  essent ial 
by-product  of  t he learn ing? 
1. would t hey use Explore r and e-mail  f or researc h? 
2. WP f or report  writ ing? 
3. Science probes? 
4. graphing t ools? 
5. Power Point  f or present at ions? 
6. publishing t ools f or creat ing ef f ect ive newslet t ers? 
8. any ot her sof t ware  t hat  might  work ? 
 
Are  t here  workp lace connect ions? 
Who in your communit y could you call on t o provide addit ional expert ise above and 
beyond t hat  held by t he t eacher? Could you cont act  and work wit h: 
1. cit y planners  
2. wat er engineers  
3. well dril lers  
4. geologist s 
5. t est ing agencies 
6. hospit als 
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7. bot t ling companies 
8. wast e recycling agencies 
9. virt ual expert s? 
 
Are  t here  communit y connect ions? 
Who in your communit y has a vest ed int ere st  in t he wat er supply in your 
communit y? J ust  about  every one!! Could you cont act  and work wit h: 
1. recreat ion organizat ions 
2. enviro nment al agencies 
3. enviro nment al act ivist s 
4. Sierra  Club 
5. businesses 
6. realt ors  
7. senior cit izens 
 
Are  t here  connect ions bet ween home and school? 
How can we go beyond j ust  inf orming and communicat ing wit h our parent s about  
what  is being st udied in school? Could we gain access t o personal expert ise f rom 
parent s and specialist  cont act s t hey might  have? Could parent s provide st ruc t ured 
guidance wit h pract ice in int erv iewing, doing researc h and making oral 
present at ions 
are  t here  ways t o ext end t he learn ing beyond t he t radit ional 9 t o 3 
How about  assessment ? 
1. is it  pro j ect -based? 
2. does it  allow f or cont ext ualized learn ing? 
3. is t here  a means of  aut hent ically assessing learn ing? 
4. is t here  a means f or summat ive, f ormat ive, qualit at ive, and/ or quant it at ive, 

measurement s of  learn ing t hat  would align wit h st at e st andard s? 
 
And now,  once again,  t he cri t ical quest ion 
I f  t hey f orget  cont ent , wil l anyt hing else of  subst ance be learned? And t he answer 
isÉ t he process and problem solving skil ls t hat  have been learned by applying 
cont ent  wit hin cont ext  of  real t ime, real worl d t asks. 
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 SOME RESOURCES TO SUPPORT THI S MODEL  
 
CURRICULUM and LEARNI NG 
Teaching f or Tomorro w:  Teaching Cont ent  and Problem- Solving Skil ls  
by Ted McCain 
Alt hough I  may seem a bit  biased in t hat  he co-aut hored Windows on t he Fut ure 
wit h me, I  t rul y believe t hat  Ted McCain unders t ands t he big pict ure in educat ion 
bet t er t han j ust  about  anyone out  t here . And if  you' ve ever got  t he opport unit y t o 
hear him speak, you' ll know exact ly what  I ' m t alking about .  
 
This said, if  you' r e f rust ra t ed wit h t he dir ect ion educat ion appears  t o be heading - 
if  you f eel an overwhelming need t o reconsider t he re levancy of  what  you t each - 
or if  you want  t o discover how t o get  st udent s t o develop "r eal-worl d" problem-
solving skil ls, you' ll def init ely want  t o read Ted' s new book Teaching For 
Tomorro w: Teaching Cont ent  and Problem-Solving Skil ls (2005, Corwin Press) 
 
Through f irs t -hand experie nce, Ted concisely lays out  t he argument  f or preparin g 
st udent s f or t heir worl d, guiding t hem t o become independent  and successf ul 
crit ical t hinkers . Teaching f or Tomorro w brin gs every day lif e encount ers  and 
sit uat ions as t ext  t o t he classroom, challenging st udent s t o engage more  deeply in 
t heir learn ing and t eachers  in t heir t eaching. By eliminat ing t he t ypical st and and 
deliver approach, Ted hopes educat ors  wil l now f ocus on using inst ruc t ion 
t hat  allows st udent s t o creat e knowledge f or t hemselves.  
 
Maj or component s of  t he book include:  

1. Role-playing scenario s 
2. Mapping out  6 changes t o t eaching t hat  enable t eachers  t o use problem-

solving, pro j ect - based inst ruc t ion ef f ect ively 
3. The out line of  t he 4 D' s (Def ine, Design, Do, and Debrie f ), a st ep-by-st ep 

process f or st udent  work and f or problem solving applicable t o virt ually any 
f ield 

 
By gaining real-worl d skil ls ra t her t han j ust  "school" skil ls, st udent s are  engaged in 
t hought f ul work,  learn ing t o collaborat e, t aking responsibil it y f or t heir own t ime 
and t asks, and becoming creat ive problem solvers  in t he classroom and f or lif e 
beyond. This book is HI GHLY recommended. 
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The Worl d I s Flat :  A Brie f  Hist ory  of  t he Twent y- f irs t  Cent ury  
by Thomas L. Frie dman 
Thomas Frie dman is not  so much a f ut uris t , which he is somet imes called, as a 
present ist . His aim, in his new book, The Worl d I s Flat , as in his earl ier,  inf luent ial 
Lexus and t he Olive Tre e, is not  t o give you a speculat ive preview of  t he wonders  
t hat  are  sure t o come in your lif et ime, but  ra t her t o get  you caught  up on t he 
wonder s t hat  are  already here . The worl d isn' t  going t o be f lat , it  is f lat , which 
gives Frie dman' s breat hless narra t ive much of  it s urgency, and which also saves it  
f rom t he Epcot -st yle polyest er sheen t hat  f ut uris t s--t he opt imist ic ones at  least --
are  inevit ably prone t o. 
 
What  Frie dman means by "f lat " is "connect ed": t he lowerin g of  t rade and polit ical 
barrie rs  and t he exponent ial t echnical advances of  t he digit al revolut ion have made 
it  possib le t o do business, or almost  anyt hing else, inst ant aneously wit h bil lions of  
ot her people across t he planet . This in it self  should not  be news t o anyone. But  t he 
news t hat  Frie dman has t o deliver is t hat  j ust  when we st opped paying at t ent ion t o 
t hese development s--when t he dot -com bust  t urned int erest  away f rom t he 
business and t echnology pages and when 9/ 11 and t he I raq War t urned all eyes 
t oward  t he Middle East -- is when t hey act ually began t o accelerat e. Globalizat ion 
3.0, as he calls it , is driv en not  by maj or corporat ions or giant  t rade organizat ions 
like t he Worl d Bank, but  by individuals: deskt op f reelancers  and innovat ive 
st art ups all over t he worl d (but  especially in I ndia and China) who can compet e--and 
win--not  j ust  f or low-wage manuf act uring and inf ormat ion labor but , increasingly, 
f or t he highest -end researc h and design work as well. (He doesn' t  f orget  t he 
"mut ant  supply chains" like Al-Qaeda t hat  let  t he small act  big in more  dest ruc t ive 
ways.) Fri edman t ells his eye-opening st ory  wit h t he cat chy slogans and globe-
hopping anecdot es t hat  readers  of  his earl ier books and his New York Times 
columns wil l know well, and also wit h a st ern sort  of  opt imism. He want s t o t ell you 
how excit ing t his new worl d is, but  he also want s you t o know you' r e going t o be 
t rampled if  you don' t  keep up wit h it . His book is an excellent  place t o begin 
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A Whole New Mind:  Moving f rom t he I nf ormat ion Age t o t he Concept ual Age  
by Daniel Pink 
We live in lef t  bra in societ y - a societ y t hat  has long honored linear,  logical, lef t  t o 
rig ht , t op t o bot t om beginning t o end, piecemeal cont ent  recall-based knowledge 
and t hinking. This is t he worl d and t he mindset  of  No Child Lef t  Unt est ed.  
 
The ro le of  t he rig ht  side of  t he bra in, which handles pat t ern analysis, big pict ure 
t hinking, int uit ion and t he like, has long been undervalued and misunders t ood in our 
rig ht -bra ined societ y. I n f act , at  one t ime t he rig ht  brain was considere d t o be t he 
2nd rat e side of  t he bra in. 
 
But  as Pink point s out , j ust  about  anyt hing t hat  requires rig ht  brain t hinking can be 
aut omat ed, t urned int o sof t ware , or out sourc ed t o t he t hird  worl d. Pink t alks about  
our emerg ing worl d where  crit ical t hinking, problem solving, and a deep level of  
inf ormat ion f luency - in ot her word s using t he whole new mind - is increasingly 
more  highly valued t han simple cont ent  recall J ust  as inf ormat ion worke rs  
surpassed physical labore rs  in economic import ance, Pink claims, t he workp lace 
t erra in is changing yet  again, and power wil l inevit ably shif t  t o people who possess 
st rong rig ht  bra in qualit ies.  
 
His advocacy of  "R-dire ct ed t hinking" begins wit h a bit  of  neuroscience t ouris m t o 
a bra in lab t hat  wil l be ext remely f amil iar t o t hose who have read St even 
J ohnson' s Every t hing Bad is Good For You, but  while J ohnson was f ascinat ed by 
t he bra in' s int ernal processes, Pink is mor e concerned wit h how cert ain skil l set s 
can be harnessed ef f ect ively in t he dawning "Concept ual Age." The second half  of  
t he book det ails t he six  "senses" Pink ident if ies as cruc ial t o success in t he new 
economy-design, st ory , symphony, empat hy, play and meaning-while "port f olio" 
sect ions of f er pract ical advice on how t o cult ivat e t hese skil ls wit hin oneself .  
 
Every t hing Bad I s Good f or You:  How Today' s Popular  Cult ure  I s Act ually 
Making Us Smart er  
By St even J ohnson 
I n his new book Every t hing Bad I s Good f or  You: How Today' s Popular Cult ure is 
Act ually Making Us Smart er , social crit ic & t echnologist  St even J ohnson argues 
t he plot s of  t oday' s video games, movies & TV challenge young viewers  t o t hink like 
grown-ups, f ollow int ric at e narra t ives & analyze complex social net works . J ohnson, 
a regular cont rib ut or t o Wire d magazine, point s out  despit e popular belief  t hat  
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elect ronic media is "dumbing down" societ y, I Qs in t he developed worl d have ris en 
t hree point s a decade f or t he past  100 years .  
 
For J ohnson, pop cult ure is like algebra class. Whet her you remember t he 
quadrat ic equat ion as an adult  is less import ant  t han whet her you learned t he 
analyt ic t hought  processes t hat  solving equat ions t eaches. Likewise, f or J ohnson, 
what  mat t ers  about  pop cult ure is not  it s message but  whet her it  f orc es you t o 
engage in complex t hought , analysis & reasoning. 
 
His conclusion: it  does, & shockingly well. Today' s pop cult ure, he writ es, builds on 
rul es est ablished by earl ier pop cult ure (as, say, The Simpsons complicat ed t he 
sit com genre ). And new f ormat s such as DVDs make audiences more  r ecept ive t o 
complex creat ions t hat  reward  repeat  viewing or playing. A t radit ionalist  could say 
t hat  new media are  simply good at  t eaching children t o use new media, but  J ohnson 
argues persuasively t hat  t hey also f orc e children "t o t hink like grownups: analyzing 
complex social net works , managing resources, t racking subt le narra t ive 
int ert wining, recognizing long-t erm pat t erns." 
 
I f  you are  st ruggling t o unders t and Digit al Children, t his is a great  read!  
 
Unders t anding by Design  
by Grant  Wiggins, J ay McTighe 
McTighe and Wil liams successf ully expound on a subj ect  of t en mire d in 
philosophical debat e: how t o assess unders t anding and evaluat e t rue learn ing. I t  is 
an out st anding f ramework f or developing curric ulum int ent  on ext ending beyond 
t radit ional met hods of  t eaching and preaching t o st udent s. The aut hors  cont end 
t hat  t rue unders t anding can be assessed by measuring perf ormance against  six  
f acet s of  under st anding: explanat ion, int erp re t at ion, applicat ion, per spect ive, 
empat hy, and self -knowledge. These f acet s are  vit al t o developing curric ulum and 
t he aut hors  do an out st anding j ob of  present ing t he mat eria l in chart s, and 
exerc ises, making a dif f icult  t opic easier t o unders t and. Comparin g and cont rast ing 
cover ing mat eria l and uncoverin g knowledge serves t o help t eachers  t hink like 
assessors , ra t her t han act ivit y planners . Helpf ul design t ools are  included 
t hroughout  t he book and t eachers  are  inst ruc t ed t o evaluat e t he ef f ect iveness of  
t heir t eaching wit h t hought f ul and probing quest ions. 
 
Unders t anding by Design wil l serve as my guide f or evaluat ing my own 
ef f ect iveness as a t eacher.  I  expect  t o re ly on it  t o gauge my own compet ency in 
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developing and execut ing lessons. Examples t hroughout  t he book il luminat ing t he 
pract ical applicat ions of  each of  t he six  f acet s are  well organized and easy t o 
f ollow. I  f ound t he use of  keywor ds and chart s especially helpf ul in f urt herin g my 
own unders t anding of  how t o uncover knowledge. I  am conf ident  t hat  if  I  remain 
f ait hf ul t o t he t enet s of  t his book, I  wil l be able t o put  int o pract ice what  I  
believe const it ut es ef f ect ive st ra t egies f or learn ing: st udent -cent ered act ivit ies 
which call upon st udent s t o quest ion assumpt ions, draw upon past  knowledge, and 
advance unders t anding t hrough increment al learn ing. A serie s of  f ield books are  
also available. 
 
Result s:  The Key t o Cont inuous School I mprovement   
by Mike Schmoker  
A t errif ic book t hat  t angible, measurable result s are  t he key t o school 
improvement . Under t he rig ht  condit ions, schools can brin g about  increment al, even 
dramat ic result s. Aut hor Mike Schmoker examines t hese condit ions and t he t heory  
behind t hem, using examples f rom schools t o show t hat  virt ually any school can 
begin t o successf ully replicat e t he condit ions. Meaningf ul t eamwork,  when 
combined wit h set t ing clear,  measurable goals and regularl y collect ing and analyzing 
a wide varie t y of  cont ext ualized qualit at ive and/ or quant it at ive perf ormance dat a, 
const it ut es t he f oundat ion f or re sult s. Schmoker emphasizes t he import ance of  
prin cipals and pract ices t hat  are  simple, support ed by researc h, and re lat ively f ew 
in number.  Such prin cipals have enormous but  under -used pot ent ial. As t he many 
schools describ ed in t his book demonst rat e, educat ors  can immediat ely provide a 
bet t er  educat ion f or all st udent s by f ocusing unwaverin gly on bet t er result s and 
t he condit ions t hat  promot e t hem. A f ield book is also available. 
 
As t he Fut ure Cat ches You:  How Genomics and Ot her Forc es Are  Changing 
Your Lif e,  Work,  Healt h and Wealt h  
by J uan Enriquez 
I n As t he Fut ure Cat ches You, J uan Enriquez of  t he Harvard  Business School 
at t empt s t o capt ure t he t ra j ect ory  of  t echnological progress and under st and t he 
f orc es shaping our social and economic f ut ures. Enriquez argues t hat  February  2, 
2001--t he dat e t hat  anyone wit h I nt ernet  access could cont emplat e t he ent ire  
human genome--is akin t o 1492 and Columbus' s discovery  of  Americ a. I nst ead of  a 
new cont inent  however,  Enriqu ez sees t he alphabet  of  DNA (A, adenine; T, 
t hymine; C, cyt osine; and G, guanine) and predict s t hat  it  wil l be t he "dominant  
language and economic driv er of  t his cent ury ." While none of  t he ideas present ed 
here  are  ent ire ly new, As t he Fut ure Cat ches You st ands out  because of  Enriquez' s 
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abil it y t o view and connect  t rends--genomics in part icular -- in a way t hat  j ust  about  
anyone can unders t and. Eye-popping t ypography and graphics coupled wit h a 
compact  and almost  poet ic writ ing st yle make t his t hought -provoking book one t o 
savor.  Highly recommended. 
 
Edut opia:  Success St orie s f or Learn ing in t he Digit al Age  
by George Lucas (Foreword ), George Lucas Educat ional Foundat ion (Corporat e 
Aut hor) , Sara Armst rong (Edit or) , Mil t on Chen (Edit or)  
Here ' s a t ant alizing glimpse int o t he classrooms of  innovat ive educat ors  who are  
using t echnology t o connect  wit h st udent s, colleagues, t he local communit y, and t he 
worl d beyond. Edut opia of f ers  a unique per spect ive on educat ion in which 
t echnology is employed t o make schools more  excit ing and dynamic f or every one 
involved -- st udent s work on real-worl d pro j ect s and consult  wit h t he best  out side 
expert s; t eachers  learn by t apping int o t he best  people and pract ices in t heir f ield; 
and classrooms regularl y connect  wit h t he ric h resources of  t heir communit ies and 
t he worl d beyond. 
 
A lively resource t hat  t eachers  and parent s wil l want  t o re f er t o again and again, 
Edut opia is f il led wit h more  t han f ort y f ull-color phot os, has a usef ul resource 
sect ion, and comes wit h a unique CD-ROM t hat  cont ains more  t han sevent y minut es 
of  video f oot age of  t hese classrooms in act ion. 
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Playing t he Fut ure :  What  We Can Learn f rom Digit al Kids  
by Douglas Rushkof f  
Three years  af t er t he orig inal publicat ion of  Playing t he Fut ure: What  We Can 
Learn f rom Digit al Kids in 1996, t his breat hlessly polemical def ense of  t he t echno-
savvy yout h cult ure of  t he ' 90s already reads like a document  f rom anot her era. 
Back t hen t he I nt ernet  was st il l a st range new f orc e, inst inct ively embraced by 
kids who' d grown up playing video games, inst inct ively dist rust ed by t he grownups 
who ran t he mainst ream media. St anding up f or t he emergent  digit al cult ure--
loosely associat ed wit h suspicious act ivit ies like raves, ro le-playing games, and 
pierc ing--t ook nerve and opt imism. 
 
And Douglas Rushkof f  her e supplies bot h in abundance. His argument : 
cont emporary  "screenagers ," as he calls t hem, aren' t  being warped by new 
t echnologies, t hey' re  adapt ing t o t hem. Their re lat ionship t o play, work,  
spirit ualit y, and polit ics all re f lect  t he cont ours of  a new worl d shaped by t he 
liberat ing logic of  digit al net works  and chaos t heory . I t ' s a bet t er worl d, Rushkof f  
assures us, and if  t he grownups know what ' s good f or t hem, t hey wil l st op looking 
askance at  t he ways of  digit al yout h and st art  t ry ing t o learn f rom t hem inst ead. 
 
Ult imat ely, Rushkof f  seems a lot  more  int erest ed in making his argument  t han in 
making it  st ick. He f lies f r om one loose logical connect ion t o anot her --t he secre t  
link bet ween f ract al mat h and snowboard ing, t he para llel bet ween Web browser 
int erf aces and Federa l Reserv e not es--and he alt ernat es bet ween near -bril liance 
and ut t er implausibil it y as he goes. 
 
But  even nowadays, when t he heat ed rh et or ic t hat  met  t he f irs t  wave of  digit al 
cult ure is genera lly giving way t o more  nuanced analysis, t here ' s somet hing 
cont agious about  Rushkof f ' s passionat e f ait h t hat  t he kids are  all rig ht . He may 
not  convince you, but  af t er t his int ellect ual j oy rid e is over,  t hat  may not  mat t er.  
Like any good child of  t he ' 90s, you' ll want  t o believe. 
 
I nf ormat ion Anxiet y 2  
by Richard  Saul Wurm an, David Sume, Lorin g Leif er  
I nf ormat ion might  want  t o be f ree; but  why should we f r ee it ? We' ve got  enough 
t rouble keeping t rack of  all t he pet abit s t hat  already run around unt et hered, and 
ris k a comput er count erre volut ion if  we let  t he sit uat ion get  much crazier.  
I nf ormat ion arc hit ect  Richard  Saul Wur man swept  t he f ield clear in 1989 wit h his 
groundbreaking book t hat  f oresaw t he problems of  dat a clut t er and proposed a 
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radical new means of  organizing and present ing knowledge humanist ically; f or t he 
new cent ury , he has revised it  subst ant ially as I nf ormat ion Anxiet y 2. This book is 
sparkl ingly clear and readable--it ' d bet t er be, af t er all--and of f ers  insight  not  only 
t o designers , educat ors , and cont ent  developers , but  also t o anyone who needs t o 
communicat e ef f ect ively t hrough dense clouds of  f act s. I f  Wurm an occasionally 
indulges in New Age-y pop psychology, his analysis is never muddy, and t he more  
hard headed reader wil l f org ive him soon enough. The discussion alt ernat es bet ween 
describ ing t he deeply st ressf ul t ask of  absorb ing poorl y organized dat a and 
explorin g solut ions t hat  require  a bit  of  re t hinking, but  t hat  reward  such an 
invest ment  wit h improved unders t anding and, maybe, a st at e change f rom 
inf ormat ion t o wisdom. We could do wors e--if  we don' t  pay at t ent ion t o Wurman 
and his colleagues, we almost  cert ainly wil l. 
 
The Tipping Point :  How Lit t le Things Can Make a Big Dif f ere nce 
By Malcolm Gladwell 
"The best  way t o unders t and t he dramat ic t ransf ormat ion of  unknown books int o 
best sellers , or t he ris e of  t eenage smoking, or t he phenomena of  wor d of  mout h or 
any number of  t he ot her myst erio us changes t hat  mark every day lif e," writ es 
Malcolm Gladwell, "is t o t hink of  t hem as epidemics. I deas and product s and 
messages and behaviors  spr ead j ust  like vir uses do." Alt hough anyone f amil iar wit h 
t he t heory  of  memet ics wil l recognize t his concept , Gladwell' s The Tipping Point  
has quit e a f ew int erest ing t wist s on t he subj ect . 
 
 For example, Paul Revere  was able t o galvanize t he f orc es of  re sist ance so 
ef f ect ively in part  because he was what  Gladwell calls a "Connect or" : he knew j ust  
about  every body, part icularl y t he revolut ionary  leaders  in each of  t he t owns t hat  
he rode t hrough. But  Rever e "wasn' t  j ust  t he man wit h t he biggest  Rolodex in 
colonial Bost on," he was also a "Maven" who gat hered ext ensive inf ormat ion about  
t he Brit ish. He knew what  was going on and he knew exact ly whom t o t ell. The 
phenomenon cont inues t o t his day--t hink of  how of t en you' ve r eceived inf ormat ion 
in an e-mail  message t hat  had been f orward ed at  least  half  a dozen t imes bef or e 
reaching you. 
 
 Gladwell develops t hese and ot her concept s (such as t he "st ickiness" of  ideas or 
t he ef f ect  of  populat ion size on inf ormat ion dispersal) t hrough simple, clear 
explanat ions and ent ert ainingly il lust rat ive anecdot es, such as comparin g t he 
pedagogical met hods of  Sesame St reet  and Blue' s Clues, or explaining why it  would 
be even easier t o play Six  Degrees of  Kevin Bacon wit h t he act or Rod St eiger.  
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Alt hough some reader s may f ind t he t ransit ional passages bet ween chapt ers  hold 
t heir hands a lit t le t oo t ight ly, and Gladwell' s closing invocat ion of  t he possibil it ies 
of  social engineerin g sket chy, even chil ling, The Tipping Point  is one of  t he most  
ef f ect ive books on science f or a genera l audience in ages. I t  seems inevit able t hat  
"t ipping point ," like "f ut ure shock" or "chaos t heory ," wil l soon become one of  t hose 
ideas t hat  every body knows--or at  least  knows by name.  
 
 Secre t s of  t he Teenage Brain:  Researc h- Based St ra t egies f or Reaching & 
Teaching Today' s Adolescent s  
by Shery l Feinst ein 
Let Õs f ace it Ñ t he weat her is more  predict able t han t he average t een. Suddenly, 
even t he brig ht est  and most  cooperat ive st udent s become argument at ive and 
dist ract ed. The good news is t here  are  ways you can navigat e t hese abrupt  shif t s 
and st il l be an ef f ect ive t eacher.  Recent  neuroscience f indings have re vealed t hat  
t he t eenage bra in is act ually undergoing development al changes t hat  can cause 
ext remely erra t ic behavior.  Alt hough you canÕt change t hese behaviors , t his book 
demonst rat es ways you can adapt  your t eaching st yle t o ef f ect ively reach and 
t each t eens. 
 
The f irs t  chapt er of  t his light heart ed but  inf ormat ive book, explores t he biology 
of  t he t eenagerÕs bra in. Then, chapt ers  t wo t hrough six  answer quest ions about  
specif ic charact eris t ics of  t he t eenage bra in t hat  seem most  puzzling t o t eachers  
and parent sÑ changes in cognit ion, t he need t o socialize, dif f icult y communicat ing 
ideas and f eelings, building a self - ident it y and why some t eens engage in ris ky 
behavior.  YouÕll be ent ert ained by t he account s of  real- lif e experie nces (you might  
recognize t hese t eens f rom your classroom!) and t hen enlight ened by t he researc h-
based t eaching st rat egies f or managing t heir every day dif f icult ies, conf lict s and 
cris es. Wit h t he proper t ools, t eaching t eens has never been more  r eward ing! 
 
What  Video Games Have t o Teach Us About  Learn ing and Lit era cy 
By J ames Paul Gee 
J ames Paul Gee begins his new book wit h "I  want  t o t alk about  vide games--yes, 
even violent  video games--and say some posit ive t hings about  t hem." Wit h t his 
simple but  explosive beginning, one of  Americ a' s most  well respect ed prof essor s of  
educat ion looks seri ously at  t he good t hat  can come f rom playing video games. Gee 
is int erest ed in t he cognit ive development  t hat  can occur when someone is t ry ing t o 
escape a maze, f ind a hidden t reasure and, even, blast ing away an enemy wit h a 
high-powered rif le. Talking about  his own video-gaming experie nce learn ing and 
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using games as diverse as Lara Crof t  and Arc anum, Gee looks at  maj or specif ic 
cognit ive act ivit ies: 
*  How individuals develop a sense of  ident it y 
*  How one gr asps meaning 
*  How one evaluat es and f ollows a command 
*  How one picks a ro le model 
*  How one perc eives t he worl d 
 
This is a groundbreaking book t hat  t akes up a new elect ronic met hod of  educat ion 
and shows t he posit ive upside it  has f or learn ing. 
 
Mind Wid e Open:  Your Brain and t he Neuroscience of  Every day Lif e  
By St even J ohnson  
Using a mix  of  experie nt ial report age, personal st ory t elling, and f resh scient if ic 
discovery , St even J ohnson describ es how t he bra in works  -- it s chemicals, 
st ruc t ures, and subrout ines -- and how t hese syst ems connect  t o t he day-t o-day 
realit ies of  individual lives. For a hundred years , he says, many of  us have assumed 
t hat  t he most  powerf ul rout e t o self -knowledge t ook t he f orm of  lying on a couch, 
t alking about  our childhoods. The possibil it y ent ert ained in t his book is t hat  you 
can f ollow anot her pat h, in which learn ing about  t he brain' s mechanics can widen 
one' s self -awareness as powerf ully as any t herapy or medit at ion or drug. 
 
I n Mind Wid e Open, J ohnson embarks  on t his pat h as his own t est  subj ect , 
part icipat ing in a bat t ery  of  at t ent ion t est s, learn ing t o cont ro l video games by 
alt erin g his brain waves, scanning his own bra in wit h a $ 2 million f MRI  machine, all 
in searc h of  a modern answer t o t he oldest  of  quest ions: who am I ? 
 
Along t he way, J ohnson explores how we "r ead" ot her people, how t he bra in 
processes f rig ht ening event s (and how we might  r id ourselves of  t he scars  t hose 
memorie s leave), what  t he neurochemist ry  is behind love and sex, what  it  means 
t hat  our bra ins are  t eeming wit h powerf ul chemicals closely re lat ed t o recreat ional 
drugs, why music moves us t o t ears , and where  our breakt hrough ideas come f rom. 
 
J ohnson' s clear,  engaging explanat ion of  t he physical f unct ions of  t he bra in reveals 
not  only t he broad st rokes of  our apt it udes and f ears , our skil ls and weaknesses 
and desir es, but  also t he moment ary  brain phenomena t hat  a whole human lif e 
compris es. Why, when hearin g a t ale of  woe, do we somet imes smile inappropria t ely, 
even if  we don' t  want  t o? Why are  some of  us so bad at  rememberin g phone 
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numbers  but  bril liant  at  recognizing f aces? Why does depression make us f eel 
st upid? 
 
To read Mind Wid e Open is t o re t hink f amily hist orie s, individual f at es, and t he 
very  nat ure of  t he self , and t o see t hat  brain science is now personally 
t ransf ormat ive -- a valuable t ool f or bet t er  re lat ionships and bet t er living. 
 
 
How People Learn:  Bra in,  Mind,  Experie nce,  & School  
By Nat ional Researc h Council  (Corporat e Aut hor) , J ohn Bransf ord  (Edit or) , Ann L. 
Brown (Edit or) , Rodney R. Cocking (Edit or)  
Learn ing is such a nat ural t hing f or humans. I n a mat t er of  mont hs, t he t ypical 
human baby goes f rom being unable t o make a sound t o being able t o unders t and & 
use language. Af t er a f ew years , t he neurological connect ions in t heir bra ins are  
largely complet ed & all of  t heir senses become act ive. Many if  not  most  of  t he 
basic sensat ions have been experie nced & r ecord ed. However,  beyond t he universal 
aspect s of  human learn ing, it  becomes a very  individual experie nce. The kind of  
learn ing t hat  is done in school appears  t o be beyond what  humans are  genet ically & 
physiologically designed t o do, which means t hat  it  cannot  be applied en mass. 
Unf ort unat ely, t hat  is what  t he public educat ion st ra t egy has been since it  was 
implement ed. The development  of  t he f act ory , where  work ers  had t o be punct ual, 
re liable & able t o f ollow det ailed inst ruc t ions, meant  t hat  worke rs  had t o be 
int erc hangeable. There f or e, a public educat ion was designed t o be one t hat  t rie d 
t o mold every one int o t he same f inal product  using a st andard  approach t o learn ing.  
 
That  st rat egy was act ually very  successf ul f or almost  a cent ury , where  t he Unit ed 
St at es & ot her developed count rie s went  f r om limit ed t o almost  universal lit eracy. 
However,  in t he last  severa l decades, wit h t he rapid development  of  new knowledge 
& specialt ies, t hat  approach has proven inadequat e. I t  is t ime t o consider new ways 
of  learn ing, & t hat  begins wit h learn ing t he dif f erent  ways t hat  humans learn.  
 
The f irs t  st ep, describ ed in det ail  in t he book, is t o unders t and t hat  a newborn 
baby possesses mor e abil it y t o learn t hat  was ever realized bef ore . Once 
experim ent s were  developed t hat  made it  possib le t o measure f eedback f rom 
inf ant s, it  was learned t hat  t hey were  f ar more  aware  of  t heir worl d t han 
previously t hought . This is import ant , in t hat  it  demonst rat es an import ant  aspect  
of  f undament al pat t erns of  learn ing.  
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From much of  t he researc h cit ed in t he book, it  is clear t hat  in our modern societ y, 
t he st andard ized curric ulum is count erp roduct ive & st andard ized t est s t o measure 
t he value of  t hat  curri culum are  invalid. When t he goal is t o pass a st andard ized 
t est , especially when t here  are  penalt ies f or f ailure, st udent s & t eachers  alike 
nat urally f all int o a basic mindset  t o prepare f or t he t est . This t ends t o creat e an 
emphasis on ro t e memoriz at ion, st if les lear ning, & prevent s t he development  of  an 
agile mindset . There  is an enormous amount  of  researc h, much of  which is cit ed in 
t his book t hat  st rongly suggest s t hat  t he best  educat ion is one where  people are  
f orc ed t o re solve sit uat ions & problems t hat  present  a bit  of  uniqueness. 
Enviro nment s t hat  are  varie d & present  new sit uat ions on a regular basis lead t o a 
great er amount  of  int ellect ual st imulat ion & smart er creat ures. This holds f or all 
animals, f rom rat s t o humans.  
 
While t echnology can be a t remendous aid, it  is not  a cure-all. Like all st rong 
medicine it  must  be administ ered in int elligent  doses. That  point  is also covered 
very  well in t he book. One ot her very  int er est ing point  dealt  wit h cult ural 
dif f erences. A speech-language pat hologist  was workin g in an I nuit  school & one-
t hird  of  t he class was considere d t o be in need of  assist ance by a non-I nt uit  
prin cipal, "because t hey did not  t alk in class." However,  t he "problem" was resolved 
when t he pat hologist  consult ed an I nuit  t eacher,  who cleared it  up by saying, 
"Well-ra ised I nuit  children should not  t alk in class. They should be learn ing by 
looking & list ening."  
 
This is a very  import ant  book f or all people involved in educat ion. The educat ional 
t act ics t hat  served us well in t he past  are  no longer appropria t e. By reading & 
st udying t he researc h f indings summariz ed in t his book, all st akeholders  in 
educat ion can learn how t o more  ef f icient ly t ransf er knowledge int o t hose who 
want  it  & need it .  
 
How St udent s Learn:  Hist ory ,  Mat hemat ics,  & Science in t he Classroom  
By Suzanne Donovan & J ohn Bransf ord  
This book has it s root s in t he report  of  t he Commit t ee on Development s in t he 
Science of  Learn ing, How People Learn: Bra in, Mind, Experie nce & School (Nat ional 
Researc h Council , 1999, Nat ional Academy Press). That  report  present ed an 
il luminat ing review of  r esearc h in a varie t y of  f ields t hat  has advanced 
unders t anding of  human learn ing. The repor t  also made an import ant  at t empt  t o 
draw f rom t hat  body of  knowledge implicat ions f or t eaching. A f ollow-on st udy by a 
second commit t ee explored what  researc h & development  would need t o be done, & 
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how it  would need t o be communicat ed, t o be especially usef ul t o t eachers , 
prin cipals, superin t endent s, & policy makers: How People Learn: Brid ging Researc h 
& Pract ice (Nat ional Researc h Council , 1999). These t wo individual report s were  
combined t o produce an expanded edit ion of  How People Learn (Nat ional Researc h 
Council , 2000). I  re f er t o t his volume as HPL.  
 
I n t he present  book, t he goal is t o t ake t he HPL work t o t he next  st ep: t o provide 
examples of  how t he prin ciples & f indings on learn ing can be used t o guide t he 
t eaching of  a set  of  t opics t hat  commonly appear in t he K-12 curric ulum. As was 
t he case in t he orig inal work (1999), t he book f ocuses on t hree subj ect  areas: 
hist ory , mat hemat ics, & science. Each area is t reat ed at  t hree levels: element ary , 
middle, & high school. Dist inguished researc hers  who have ext ensive experie nce in 
t eaching or in part nerin g wit h t eachers  were  invit ed t o cont rib ut e t he chapt ers . 
The commit t ee shaped t he goals f or t he volume, & comment ed-somet imes 
ext ensively on t he draf t  chapt ers  as t hey were  writ t en & revised. The prin ciples of  
HPL are  embedded in each chapt er,  t hough t here  are  dif f erences f rom one 
chapt er t o t he next  in how explicit ly t hey are  discussed.  
Taking t his next  st ep t o elaborat e t he HPL prin ciples in cont ext  poses a pot ent ial 
problem t hat  we wish t o address at  t he out set . The meaning & re levance of  t he 
prin ciples f or classroom t eaching can be made cleare r wit h specif ic examples. At  
t he same t ime, however,  many of  t he specif ics of  a part icular example could be 
replaced wit h ot hers  t hat  are  also consist ent  wit h t he HPL prin ciples. I n looking at  
a single example, it  can be dif f icult  t o dist inguish what  is necessary  t o ef f ect ive 
t eaching f rom what  is ef f ect ive but  easily replaced. Wit h t his in mind, it  is crit ical 
t hat  t he t eaching & learn ing examples in each chapt er be seen as il lust ra t ive, not  
as blueprin t s f or t he "rig ht " way t o t each.  
 
We can imagine, by analogy, t hat  engineerin g st udent s wil l bet t er grasp t he 
re lat ionship bet ween t he laws of  physics & t he const ruc t ion of  ef f ect ive support s 
f or a brid ge if  t hey see some examples of  well-designed brid ges, accompanied by 
explanat ions f or t he choices of  t he crit ical design f eat ures. The challenging 
engineerin g t ask of  crossing t he ent rance of  t he San Francisco Bay, f or example, 
may brin g t he re lat ionship bet ween physical laws, physical const ra int s, & 
engineerin g solut ions int o clear & meaningf ul f ocus. But  t here  are  some design 
element s of  t he Golden Gat e Brid ge t hat  could be replaced wit h ot hers  t hat  serve 
t he same end, & people may well dif f er on which among a set  of  good designs 
creat es t he most  appealing brid ge.  
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To say t hat  t he Golden Gat e Brid ge is a good example of  a suspension brid ge does 
not  mean it  is t he only, or t he best  possible, design f or a suspension brid ge. I f  one 
has many successf ul suspension brid ges t o compare , t he design f eat ures t hat  are  
required f or success, & t hose t hat  are  replaceable become more  apparent  & t he 
requirement s t hat  are  unif orm across cont ext s, & t he requirement s t hat  change 
wit h cont ext , are  more  easily revealed.  
 
The chapt ers  in t his volume highlight  dif f erent  approaches t o addressing t he same 
f undament al prin ciples of  learn ing. I t  would be ideal t o be able t o provide t wo or 
more  "HPL compat ib le" approaches t o t eaching t he same t opic (f or example, t he 
st udy of  light  in element ary  school). However,  we cannot  provide t hat  level of  
specif ic varia bil it y in t his already lengt hy volume. Nevert heless, we hope t hat  
common f eat ures across chapt ers , & t he varia t ion in approach among t he chapt ers , 
are  suf f icient  t o provide inst ruc t ive insight s int o t he prin ciples laid out  in How 
People Learn. Subst ant ial par t s of  t he books can be downloaded f rom  
ht t p:/ / lab.nap.edu/ nap-
cgi/ discover.cgi?t erm=how+st udent s+learn&GO.x=18&GO.y=5&rest ric =NAP 
 
How t he Bra in Learns,  2nd Edit ion (Text  & Manual) 
by David A. Sousa 
David SousaÕs pract ical and powerf ul best seller on bra in researc h and educat ion 
ent ers  t he 21st  cent ury  wit h a valuable updat ed edit ion, incorporat ing t he 
previously published main t ext , t he companion manual, and t he lat est  discoverie s in 
neuroscience and learn ing. How t he Bra in Learns has always f ocused on t he 
inf ormat ion t hat  can help t eachers  t urn researc h on bra in f unct ion int o pract ical 
classroom act ivit ies and lessons. The second edit ion st il l includes basic bra in f act s 
t hat  can help st udent s learn, insight s on how t he bra in processes inf ormat ion, and 
t ips on maximizing re t ent ion using "down t ime." And now Sousa t akes it  f urt her,  
building on t he lat est  inf ormat ion available t o provide:  
 
An updat ed I nf ormat ion Processing Model t hat  re f lect s new t erminology regard ing 
t he memory  syst em Excit ing new researc h on how t he bra in learns mot or skil ls A 
whole new chapt er on t he implicat ions of  t he art s in learn ing An expanded list  of  
prim ary  sources f or t hose who wish t o review t he core  researc h  
 
All t he newest  inf ormat ion and insight s are  included. I t Õs a vit al t ool f or school 
leaders , st af f  developer s, t eacher educat ors , and administ ra t ion educat ion 
f acult yÑ as well as any educat or who want s t o help st udent s learn. 
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How t he Bra in Learns t o Read 
by David A. Sousa 
How t he Bra in Learns t o Read present s what  scient ist s have uncovere d about  how 
children develop spoken language and use spoken language abil it ies when learn ing t o 
read. Best -selling aut hor David Sousa explores source mat eria l on bra in researc h 
and provides scores of  pract ical reading st rat egies f or t he K-12 classroom. 
Complet e wit h re levant  bra in diagrams and inf ormat ive t ables, t his excit ing new 
book examines crit ical concept s including: 
¥  Unders t anding language acquisit ion and it s re lat ionship t o reading 
¥   I ncorporat ing modern researc h f indings in your classroom 
¥   Overc oming reading problems, including earl y int ervent ion programs 
¥   Cont ent  area reading wit h st rat egies t o improve vocabulary  and comprehension 
¥   Developing successf ul reading programs t hat  encourages t eachers  t o be 

researc hers  
 
Reading is essent ial f or success in our societ y. Wit h t his guide t o cut t ing-edge 
reading researc h, youÕll f ind t he keys t o unlocking reading success in your st udent s! 
 
How t he Special Needs Bra in Learns 
by David A. Sousa 
Now f rom t he aut hor of  t he best -selling How t he Bra in Learns comes a new book 
dealing wit h special needs st udent s. How t he Special Needs Bra in Learns helps you 
t urn researc h on t he bra in f unct ion of  st udent s wit h vario us learn ing challenges 
int o pract ical classroom act ivit ies and st ra t egies. 
 
David Sousa shows how t he bra in processes inf ormat ion and examines bot h simple 
and complex learn ing st rat egies t hat  can be adapt ed and t aught  t o your st udent s. 
The f irs t  st ep f or st udent s wit h learn ing disabil it ies is helping t hem t o build self -
est eem by t eaching t hem how t o work in groups and giving t hem st ra t egies f or 
engagement  and re t ent ion. This book f ocuses on t he most  common challenges t o 
learn ing f or many st udent s, especially f or t hose who are  of t en t he f irs t  candidat es 
f or special educat ion re f erra l, and emphasizes lif elong independent  learn ing, 
increased re t ent ion, and cognit ive f lexib il it y f or all. Sousa builds on t he lat est  
bra in researc h t o discuss t eaching st rat egies f or st udent s challenged by: 
¥  ADHD/ ADD 
¥   Speech disabil it ies 
¥   Reading disabil it ies 
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¥   Writ ing disabil it ies 
¥   Mat h disabil it ies 
¥   Sleep disord ers  
¥   Emot ional and behaviora l disord ers  
¥   Aut ism 
¥   AspergerÕs Syndrome 
TodayÕs classrooms embr ace st udent s of  all abil it ies, and SousaÕs lat est  work 
provides t he most  up-t o-dat e inf ormat ion and insight  on how t o work ef f ect ively 
wit h each one of  t hem. Of f erin g real st ra t egies f or real classrooms, How t he 
Special Needs Bra in Learns is an indispensable t ool f or all educat ors , school 
administ ra t ors  and t eachers , st af f  developers , pre -ser vice educat ors , and even 
parent s who want  t o bet t er unders t and t he way t heir children process and re t ain 
inf ormat ion. 
 
Becoming a "Wiz " at  Bra in- Based Teaching 
by Maril ee Sprenger  
Through t he clever analogy of  The Wiz ard  of  Oz, Maril ee Sprenger provides 
invaluable inf ormat ion about  cognit ive researc h and shares simple t act ics f or 
implement ing t hese ideas in t he classroom. Learn proven t ools f or coping wit h "t he 
LionÕs st ress, t he Tin WoodsmanÕs need f or emot ional int elligence, and t he 
ScarecrowÕs desire  f or higher level t hinking." 

This user -f ri endly guide ef f ect ively discusses expert  f indings about  bra in growt h, 
st ruc t ure, and f unct ions t o help t eachers  and administ ra t ors  f ost er a love of  
learn ing in all st udent s. By creat ing an enric hed, bra in-compat ib le enviro nment  as 
out lined in t his book, educat ors  can ef f ect ively count er such exist ing negat ive 
inf luences as st re ss, sleep depriv at ion, poor  nut rit ion, and a genet ic predisposit ion 
t o disord ers  in or der t o cult ivat e successf ul lif elong learn ing. 

Key f eat ures include: 

1. St ra ight f orward  discussion about  memory  pat hways, learn ing st yles, and 
mult iple int elligences 

2. Ext ensive examples f rom real school sit uat ions wher e bra in researc h has 
been applied 

3. Tact ics f or immediat ely put t ing bra in-based inf ormat ion t o work in t he 
classroom 

4. Concre t e t echniques f or using music, t eams, rapport  building, and bra in-st at e 
changes t o st imulat e st udent  learn ing 
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For f urt her re ading (in no part icular ord er) : 

1. Learn ing and Memory : The Bra in in Act ion by Maril ee Sprenger  

2. Complet ing t he Puzzle: The Brain-Compat ib le Approach t o Learn ing by Eric  
J ensen 

3. Bowling Alone: The Collapse and Revival of  Americ an Communit y, Robert  
Put nam, Touchst one Books, 2001, I SBN: 0743203046  

4. Dif f usion of  I nnovat ions, 4t h Edit ion, Evere t t  Rogers , Free Pre ss, 1995, I SBN: 
0029266718 

5. I nf ormat ion Anxiet y 2, Richard  Saul Wurman, Que Publishing, 2000, I SBN: 
0789724103  

6. Minds, Bra ins, and Learn ing, Unders t anding t he Psychological and Educat ional 
Relevance of  Neuroscient if ic Researc h by J ames P. Byrnes, Guildf or d Pre ss, 
2001, I SBN: 1572306521 

7. Taming t he Beast : Choice and Cont ro l in t he Elect ronic J ungle by J ason Ohler,  
Technos Press, 2000, I SBN: 0784298735 

8. Growing Up Digit al: The Rise of  t he Net  Generat ion by Don Tapscot t , McGraw-
Hil l, 1997, I SBN: 0070633614  

9. Who Moved My Cheese? An Amazing Way t o Deal Wit h Change in Your Work 
and in Your Lif e by Spencer J ohnson & Kennet h Blanchard , Penguin USA; 1999 
I SBN: 0399144463 

10. How t he Bra in Learns, by David Sousa, Corwin Press, 2001, I SBN: 0761977651 

11. How t he Special Needs Bra in Learns, by David Sousa, Corwin Pre ss, 2001, 
I SBN: 0761978518  

12. How People Learn: Bra in, Mind, Experie nce, and School, by J ohn D. Bransf ord  
(Edit or) , Ann L. Brown (Edit or) , Rodney R. Cocking, J ohn B. Bransf ord  (Edit or ) 
Nat ional Academy Press, 1999, I SBN: 0309065577 

13. Schools That  Learn: A Fif t h Discipline Fieldbook, Pet er Senge edit or,  
Doubleday, 2000, I SBN: 0385493231  

14. A Schema-Theore t ic View of  Basic Processes in Reading Comprehension 
Handbook of  Reading Researc h, by Anderson, R.C., & Pearson, P.D. (1984). 
(Pearson, Ed.) Longman, New York,  NY: 

15. Nat ureÕs Mind, by Gazzaniga, M., Basic Books, 1992, New York,  NY:. 

16. The OwnerÕs Manual For t he Bra in, Howard , P.J ., Bard  Pr ess, 2000, Aust in, TX:  

17. I nt roduct ion t o Bra in-compat ible Learn ing, J ensen, E., The Bra in St ore , 1998, 
Del Mar,  Calif orn ia:. 
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18. Complet ing t he Puzzle: The Brain-compat ible Approach t o Learn ing, J ensen, E. 
The Bra in St ore , 1997, Del Mar,  Calif orn ia. 

19. I nside t he Bra in, Kot ulak, R., Andrews McMeel, 1996, Kansas Cit y, MO. 

20. Classroom I nst ruc t ion That  Works , Marz ano, R.J ., Pickerin g, D.J . and Pollock, 
J .E, ASCD, 2003, Alexandria , VA.:  

21. A Theory -based Met a-analysis of  Researc h on I nst ruc t ion, Marz ano, R. 1998, 
Mid-cont inent  Regional Educat ional Laborat ory  Aurora, CO. 

22. Dimensions of  Learn ing, Marz ano, R.J . et  al, 1992, ASCD, Alexandria , VA 

23. A Dif f erent  Kind Of  Classr oom: Teaching Wit h Dimensions Of  Learn ing, 
Marz ano, R.J ., 1992, ASCD, Alexandria , VA 

24. A Framework For Under st anding Povert y, Payne, R.K. 2001. Aha! Process I nc., 
Highlands, Texas:  

25. How The Bra in Learns: New I nsight s I nt o The Teaching/ Learn ing Process, 
Sousa, D. 1997, Audiot ape. Nat ional Associat ion of  Secondary  School 
Prin cipals,.Rest on, VA:  

26. How The Bra in Learns, Sousa, D., 1995, Nat ional Associat ion of  Secondary  
School Prin cipals, Rest on, VA. 

27. Learn ing And Memory : The Bra in I n Act ion, Sprenger,  M., 1999, ASCD, 
Alexandria , VA:  

28. Becoming A Wiz  At  Bra in-Based Teaching, Sprenger,  M., 2002, Corwin Press, 
Thousand Oaks, CA. 

29. What  Every  Teacher Should Know About  Learn ing, Memory  And The Bra in, 
Til est on, D.W., 2004, Corwin Press, Thousand Oaks, CA 

30. Ten Best  Teaching Pract ices: How Bra in Researc h, Learn ing St yles, And 
St andard s Def ine Teaching, Til est on, D.W., 2000, Corwin Pr ess, Thousand 
Oaks, Calif orn ia. 

 
J ournal Art icles 

1. Digit al Nat ives, Digit al I mmigrant s Part  1 by Mark Prensky, On t he Horiz on, 
Sept ember/ Oct ober 2001, Volume 9, Number 5 

2. Digit al Nat ives, Digit al I mmigrant s Part  2 by Mark Prensky, On t he Horiz on, 
November/ December 2001, Volume 9, Number 6 

 
Online Art icles 
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1. Wnt  2 t xt ? Or r u j / c? The Evolving Lexicon of  Wire d Teens, The Chris t ian 
Science Monit or,  Societ y and Cult ure, December 12, 2002 online edit ion  
ht t p:/ / www.rd r.sbml.cc/ Click?q=e5-9Z-0QayD 

2.  TeenSit es. com:  A Field Guide t o t he New Digit al Landscape,  The Cent er  
f or Media Educat ion,  2001,  ht t p: / / www. cme. org  

3.  Teenage Bra in:  A work in progre ss,  by Nat ional I nst it ut e of  Ment al 
Healt h,  2001, ht t p: / / www. nimh. nih. gov/ publicat / t eenbra in. cf m 

4. ht t p:/ / www.pbs.org / wgbh/ pages/ f ront line/ shows/ t eenbra in/ work/ How People 
Learn, Execut ive Summary , J ohn D. Bransf ord , Ann L. Brown, and Rodney R. 
Cocking, edit ors , Nat ional Researc h Council , 1999, 
ht t p:/ / www.nap.edu/ ht ml/ howpeople1/ es.ht ml 

5. I n Searc h of  Bra in-Based Educat ion, by J ohn T. Bruer,  1999, Kappan, 
ht t p:/ / www.pdkint l.org / kappan/ kbru9 905.ht m 

6. Unders t anding t he Bra in Ð Toward s a New Learn ing Science, Organizat ion f or 
Economic Cooperat ion and Development , 2001 
 ht t p:/ / www.oecd.org / home/ 0,2605,en_2649_201185_1_1_1_1_1,00.ht ml 

7. Memory : How Do We Remember What  We Know, by Analysis by Richard s J . 
Heuer,  J r ., Psychology of  I nt elligence, 1999 (updat ed 2004), 
ht t p:/ / www.odci.gov/ csi/ books/ 19104/ index.ht ml  
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FOR MORE DETAI LS CONTACT:  
I an J ukes Ð The I nf oSavvy Group 
Cell:  250-462-0767 
Fax:  250-490-4969 
E-mail :  ij ukes@mindsprin g.com (I an J ukes) 
 
Check out  t he Commit t ed Sar dine Blog at : 
ht t p:/ / homepage.mac.com/ iaj ukes/ blogwavest udio/ index.ht ml 
 
Web sit es 
ht t p:/ / www.inf osavvygroup.com 
ht t p:/ / www.ianj ukes.com 
ht t p:/ / www.t hecommit t edsard ine.net  
 
Of f ice Manager  
Lori Anderson 
Of f ice:  250-717-0998 
Fax:  250-717-0999 
E- mail :   ij ukes@shaw. ca (Lori Anderson) 
 
Ted McCain,  Associat e Dire ct or  
Thornburg Cent er For Prof essional Development  
Phone: 604 462-8586 
Email : t mccain@shaw.ca 
Web sit e: ht t p:/ / www.t cpd.org  
 
Copyrig ht  Policy:  
This handout , and mat eria ls published on The Commit t ed Sard ine web sit e may be 
duplicat ed in hard  copy f ormat  f or educat ional, non-prof it  school dist ric t  use only 
and must  include t his copyrig ht  policy. All ot her uses, t ransmissions and 
duplicat ions are  prohibit ed unless permission has been expressly grant ed. 
 
© The I nf oSavvy Group and Cyst ar,  2007 


