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a or opic Areas

Communica on  

I

Preparing students 
for technologically 
mediated 
communica on has 
become a task of 
our mes
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1

Physical sciences: 

Logic: 

Cra s: 

2

Prac cal Skills

Research skills:

Typing: 

Students should lea e 
elementary school with 
a solid understanding 
of technology  including 
the languages used 
to communicate  
through technology  
the importance of 
precision  and the long 
life of informa on 
posted online.
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Compu ng at ome and at School

3

A Suggested Lesson Plan

readiness.4 e er a a d r s as a
i s r n a a s in en e en

s e ese n e s are in r d ed r
e a e s s a end in ei rade a

nd e se es in r d in er ain i s
ear ier s a eir s den s are re ared r

e e e a ns e i s s e i
a end. e r ard r er re nin and
e andin is rri .

T  RA
is a e s den s are n e read r an

ad an ed e ra n e n i a e es
e are er ain en n erin ers in

ari s r s and a e er eas seein ad s
se e . s i is i r an e in e
r ess de s in e r d n .

e ideas e an a e addressed in ne
ree ess ns. n ne an e addressed e
d s es e ni a n i s.

Logic: e n n an a ri an
e re ie ed a in s den s ri e a

se en e ra a ins r ns e. . in
re i es.

Cra : e s a rade and r
r e ni n a s dire nne s
eas re en i rea i in a er n re e
a . s den s eas re e e ers n
r e s is in ended ni a s a and
en se is a a e e n er s es

er r re ired e e erien e e ra a
se i a reas nin and e re a n e een

s e i a n and s e i a n err rs and
es a i a e reside a e re

nders andin e n .
Communica on: is a e s den s en

a in se re an a es. n is n e e
n er s s e s e. . a nia and

ina an e in r d ed as e se re n er
s s e s ese res i e inar n ers
an e in r d ed as e se re an a e

ers. is enin a a a ine is ne a
a e is e erien e n re e.

erna n e een ese di eren a s
re resen n n ers e s s den s nders and

e a en es a ed an ni a n
e een res in din e a en es

en n ered a ers n ins r n a er
a . is a s raises e en a r

is nders andin err r en en din and
de din . n re e e a e en din is e
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a e s s n ers n s are
a a ed and sed re en err rs.

e e i e se s ar nes di i a
readers and er in erne ena ed de i es
s den s is a e n is a s e e e in
raisin a areness a n aren s and s den s
a s e e ris s and seri s en a

r e s a s den s a a e en in
online. 

S T  RA
i  raders are read  or a i er le el 

o  a s ra on and are e er a le o enerali e 
rela ons i s. on e s rela n  o en ineerin  
and lo i  an re e  is readiness and re are 

e ro nd or  or o a onal on e s in 
la er ears.

s i   rade  ea  o  e o i s elo  
s in o one o ree lessons and is ideall  

resen ed in onne on i  e e is n  
rri l . on  e o i s elo  lo i  and 

o ni a on s o ld e  riori .  
Physical sciences: e s ien e and 

e nolo  o  an ien  l res are si le eno  
a  si  raders an readil  nders and e . 

e  e a les  eron s ri i e s ea  en ine  
r i edes  os  o  in ri in  a ines or 

de ensi e ar are and e ien  s iral a er 
 and o an en ral ea n  road 

ons r on  and a er rans or  e nolo  
ra i ed i in  a ed s . 

e si al s ien e rri l  o  is rade 
ro ides an essen al asis or or  in la er 
rades i  ele ri al ir i s and o n . n 
e eolo  lo  s den s s o ld e erien e 
a ne  ro s a ne e  and e lore asi  
eno ena o  a ne s . den s an 

e erien e o  o ind e s a  ele ri i  sin  
a er  as dis o ered  ales is ree  
or a er  and o er a erials. e s d  o  
ar  an in l de a de ons ra on o  i e alli  

s ri s rlin  in res onse o e era re 
aria on and eir se in er os a s.5

Communica on: e eno enolo  o  
er e on  a en ral e e o  e ear  in l des 

e a  e s n esi e s essi e i a es in o a 
s oo  o  or a ro e  see ra  elo .  
is a s all lea  ro  er e on o re resen a on. 

ra n  a rades s ool lle n oard ro ides 
an o or ni  o e lore o ni a on in 

ra e and o e in re e n  on a  s o ld 
and an e s ared li l  and o  o se 
di eren  edia o do so. 

in e online a i  is li el  o e in reasin  
a on  e s den s a  is a e  is is e e o 

e in al in  a o  iss es s  as e s read and 
er anen  o  online on en  and e ease i  

i  online o ni a ons a  o end. see 
endno e 1  )

Cra :  an e al a le i  e ra  
rri l  a es  e en ral s d  o  
is ear s si s lo  in es a ons 

in o er e on. is an a en ei er in 
ra  lessons or in e or  o  a s ien e air. 
ni a ons an e rea ed sin  i oo s   
a in  a s ro os o i  dis oe ro e  or s o
o on o o ra  sin  o a le res o  

o  la  or e os in ron  o  dra n or ain ed 
a ro nds. den s are deli ed o dis o er 
a  e sa e rin i les e lo ed in ese 

a i es are sed in l  and ideo. 
e rea on and asse l  o  a si al 

o e  also allo s s den s o learn a o  
desi n  e i or an e o  re ision  or in  
in ea s  rea in  so e in   in o s e s  
and e i or an e o  e in  and re e in  

eas re en s.6 
Logic: i  raders  li e e o ans  

are er  in eres ed in e ien  e er inin  
o  o a roa  as s e ien l  an e o  
n and ra al. a les in l de e os  

e ien  a  o nd an en r  in an al a e ed 
re eren e or  i  an lead o e idea o  
a inar  sear ) or o sor  a ro  o  i e s or 
e a le eo le  ei  or rs  na e).7 n a  
ins r on  or las an e resen ed as a s o  

a in  e ien  al la ons.
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S T  RA
e en  raders oda  are e innin  o 

a e an a areness o  e so ial in en es 
o  o a on  s  as eir so ial li es are 

an in  dra a all . n addi on  i  is li el  a  
e  a e alread  or ill soon e in o a e 

re lar se o  online o ni a on. inall  
se en  raders are read  or as ased  s e
s e  lo i al and a sal in in .

e se en  rade rri l  is ore 
e ansi e in i s s o e an e lessons o  e 
earlier rades. o  so e o  e e es 
an e rea ed as add ons o e is n  o i s  a 

se es er lon  lass on e nolo  is ideal a  is 
s a e. e s es  riori  e i en o or in  

i  ir i s e nderl in  asis o  o ers)  
ei er ra  ro ra in  or a e old er  

a ine o  o  i  o er e e erien e o  
ransla n  an al ori  or ro ess in o a reali ed 
ro e )  and rea n  e so ial onse en es o  

online o ni a on.
Physical sciences: n e e ani s 

ain lesson  s den s s o ld no  onl  learn 
o  si le a ines re ol oni ed edie al 
e nolo   also o  e a er eel 

and ind ill o ered as l  rea er o er o 
dri e ese e nolo ies. n er ele en ar  
s ool s ien e air i es s a e or a ono o s 
e lora on i in a s r red rri l  

ro idin  a eal  a no led en  o  
s den s  in reasin  a a i es or o l 
e eri en a on. e ele ri i  and a ne s  

rri l  s o ld lead o si le  arallel  and 
serial ir i s sin  s i es and l s or s. 

is an e e anded  i  e is a aila le  o 
in l de e ani al a a on  e. .  o  o ors. e 
on e s o  in  ro  e orld sensin ) and 

o  o e orld a a on) ollo  na rall .
Logic: er dra in  ons r ons e. .

sin  e olden e on and i ona i 
se en es)  s den s an a e  o re isel  
des ri e e ro ess e  e lo ed. is i es 
an e erien al asis o a  ill la er e o e 
al ori s sin  re e on loo s) and de ision

a in  ondi onals).8 

ere are a s o  ro ra in  o ers 
a  do no  re ire e ni al e er se and are 

s a essi le o is a e ro .  is ossi le 
o in rod e a  is a e a lo ased ra i al 

lan a e s  as ra  see e ei  rade 
rri l  elo  or a ller e lana on o  is 

s s e ). 
ne a  o e lore e di l es and 

o en al o  desi nin  a si le ser in er a e is 
o as  s den s o desi n an in era e ele roni  

in i a on o e s ool s a  air. den s 
learn o  o rans or  a desi n on e  in o 
so e in  e  an e ress in ra . e  

en es  i  i  eir eers and o ser e e 
ine i a le l  e een eir on e  and a  

e  an e ress in e ro ra  i sel  and e 
e erien e o  so eone sin  e ro ra . er 

is eed a  is in or ora ed in o an i ro ed 
desi n in an i era e ro ess  e in i a on an 

e s ared i  e s ool o ni . i  
s  a ro e  s den s learn  a o  e 
in eren  di l es o  a in  so e in  real 

i  e nolo  and e ne essi  o  ein  a are 
o  e end ser e erien e. 

Cra : e n ir i  ra s ro ide an o or
ni  o e in e eri en n  i  re resen n  

a rin  and dis la in  in or a on  ossi le 
ro e s in l de rea n  a oo ar  a  also 
n ons as a oo  li  a i e lo e a  an 

si nal a rn  or a s ar lin  ra ele .  e 
old er  a ines1  a  in or ora e si le 
a ines or ir i s ro ide an e i n  a  or 

s den s o a l  ese on e s.
Communica on: rin  e is  onder  

and r rise lo  s den s an e as ed  i  
i es s ore ne  in or a on so e in  

s r risin  or so e in  ns r risin  e 
o en al or error and error orre on) d rin  
o ni a on is also rele an  as is e is  or 
ri a  and ere ore en r on. ese ideas 

se  e s a e or re ardin  o ers as rea e 
ools s a ed  eo le  de s in  e nolo  

and ill s ra n  e lar e a  e een an 
e ods o  o ni a on and a  o ers 

an nders and.
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 is a e  en e eer ro  e ins o 
a e ara o n  i or an e in a ild s li e  i  is 

e o dis ss o  o o ni a e in a so iall  
a ro ria e anner  in l din  a des ri on 
o  e ll i s ander riad  and o  
o ni a on ia so ial edia an a ni  
an  so ial ro le s. is ender 

s e  needs o e addressed 
a  o le els  rs  o raise 
a areness o  ea  indi id al s 
role in so ial in era ons  se ond  
o raise a areness o  o   

ore serio s  ore er anen  
and ore idel  disse ina ed 

r l o en s an e en 
ade o er so ial edia. s 

s den s s end in reasin  e 
online  e o i  o  alan in  
s reen e and non s reen e 

e o es rele an . 
e on en  o  e lassroo  lle n oard 

i  e e anded in se en  rade o in l de 
essa s and oe r  re e n  e in ernal orld 
o  e ildren or ne s re or s a o  e s ool 
and i s o ni . den s are also read  
o nders and a  lan a e  n er  i a e  

and e en si al no a on are all a s ra  
re resen a ons o  in or a on  and e  are also 
o en o e lorin  o  di l  i  is o ens re a  
in er ersonal o ni a ons a ra el  re e  

eir ersonal e erien es. 
Related biographies: Inspiring biographies 

a  his age in l de hose o  eonardo da in i  
ho de eloped a e hani al lion ha  al ed 

a ross a s age  and laise as al  ho de eloped 
one o  he rs  al la ors o help his aging a her  
a a  olle or  i h his a o n ng. he s or  o  

ar n her and his se o  edia pro ides a 
rele an  ill s ra on o  he a  in or a on as 
disse ina ed in he earl  odern age.11 This is 
also a e o onsider ho  di eren  inds o  
o ni a on e hnologies an help address 

per ep all  gro nded disabili es. ase s dies  
s h as he er  posi e i pa  o  pagers on he 
dea  o ni  a  be appropria e here.

T  RA
igh h graders are in eres ed in odern 

de elop en s  an  o  hi h pos da e he 
or a on o  he aldor  rri l . The 

s d  o  e ol ons sho ld e end be ond he 
Ind s rial e ol on o in l de ore re en  

e hni al inno a ons po er 
so r es  o p ers  robo s  
he in erne  obile de i es

and heir i pa s on so ie  
an a ring  and he 

en iron en . 
e en ision a odern 

e hnolog  rri l  ha  
pro ides a his ori al and 
e perien al ie  o  hese 
on ep s. hie  areas in l de  
ore e ien  ools s eel 

plo  readle spinning heel  
ing sh le loo )  ne  

po er so r es a er  ind  s ea  ele ri i  
and ba eries)  and a o a ed on rol s s e s 

o p ers  robo s  o p er on rolled 
an a ring e hnologies s h as 3  

prin ers  and laser ers)  ne  o ni a on 
e hnologies elegraph  elephone  radio  

o ies  he in erne  obile de i es  and so ial 
media).

The eigh h grade rri l m sho ld bring 
s den s p o da e on e hnologi al and so ial 
de elopmen s. Ideall  an en re main lesson 
o rse is de o ed o e hnolog . riori es in l de 

binar  n mbers  pra al s ills  programming  
omm ni a on  and he e hni al and so ial 
onse en es o  he In orma on e ol on.

Compu ng: den s a  his age are 
in eres ed in he in ernal or ings o  omp ers. 

asi  on ep s o o er in l de
Binary Numbers: omp ers or  in binar  

and he rela onship o  binar  n mbers o 
en oding in orma on pro ides an nders anding 
o  he in ernal opera on o  omp ers. 

Physical Components: omp ers ha e 
hard are or memor  omp ng  and so on. 

den s an begin o e plore ha  is happening 

[W]hen the peer 
group begins to take 
paramount importance 
in a child s life  it is 

me to discuss how 
to communicate in a 
socially appropriate 
manner…and how 
communica on ia 
social media can 
magnify many social 
problems.
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in a omp er b  assembling a al la or   or 
o her omp a onal de i e rom omponen s. 
There are man  i s a ailable.)

Algorithms: an  programs are based 
on sol ons o lassi  algori hmi  problems. 

lgori hms s h as sear h  sor  pa h nding  or 
dis rib ed ne or ing an be nders ood b  
a ng hem o  in he lassroom.12

nput  utput  and eedback: osi e 
and nega e eedba  are ndamen al o 
a oma on and are also er  pre alen  in na re 
and e olog ). osi e eedba  loops  hi h 
end o be dangero s  are e empli ed b  ha  

happens o he noise le el a  a big par  hen 
ea h person spea s lo der  or ing o hers o also 
spea  lo der. The in errela onship o  arbon 
dio ide and global arming is a on emporar  
e ample. ega e eedba  loops  in on ras  
end o be help l  The  eep o r bodies and 

ho ses a  a s able empera re. ames a s  
s eam engine go ernor  hi h ep  he speed 
o  he engine ons an  as an 
ingenio s se o  nega e eedba  
in he earl  Ind s rial e ol on  

hile ele rome hani al 
hermos a s he li le ro nd ones 
ha  sed o be bi i o s) se 

mer r  s i hes and bime alli  
s rips o eep he empera re o  a 
ho se in a ons an  range. 

Programming: den s an learn o ri e 
heir o n omp er programs. There are hree 

main approa hes o in rod ing programming
 l g and pla  graphi al programming 

lang ages s h as ra h 13 hi h in i e he 
s den  o i l  rea e an in era e res l . 
I  his as alread  in rod ed in se en h 
grade  in eigh h grade s den s o ld b ild 
on his e perien e b  in orpora ng inp  
rom a amera or e board and h s e plore 
eedba  loops. den s ma  also design 

more omple  algori hms.
  simple  easil learned oding lang age 

s h as hon  o ering he possibili  o  a 
programming rri l m ha  on n es in o 

high s hool. This is he mos  general p rpose 
approa h  b  also re ires pa en e  
a ra  in orm la ng and ping ) 
e pressions  and ea her e perien e. 

 i ropro essors  s h as he aspberr  i  
ha  o er a dire  e perien e o  omp er 

hard are b ons and ligh s  see he ra  
pro e  des ribed belo ) on a manageable 
s ale. This gi es he s den s he mos  dire  
e perien e o  he s eps b  hi h a omp er 
a all  opera es and o  eedba  loops 
emplo ing a ide arie  o  sensors  i  also 
re ires a ea her ho has some e perien e 

i h he ni  opera ng s s em and i h 
ele ri al ir i  design. rea  ea her 
reso r es14 are readil  a ailable. 
Combining cra  with logic:  ombining 

programming i h b ilding  s den s an gi e 
a omp er an abili  o sense inp ) and a  
o p ). Inp s an be e panded o in l de 

a e board  mo se  mi rophone  or amera  
and o p  an be e panded o 
in l de ligh s  mo ors  e . ossible 
pro e s in l de  ransla ng e  
o orse ode sing so nd or 

blin ing ligh s and rea ng an 
adap e ir i  s h as a ligh  
ha  brigh ens as he s rro ndings 

dar en  as a boo  ligh  migh .  
an po ered ar migh  ombine a 

3 prin ed an model  engineering  and ir i r  
and o ld also re ire eedba  loops  i  he 

s den s ished o program i  o go a er ain 
dis an e hen signaled i h a b on press).

re ision in meas remen  an age
appropria e goal  is ri al or e hnolog . 
or e ample  3 prin ers  hi h e end he 

prin ng press  apa i  or repli a on o hree
dimensional ob e s  depend pon pre ise 
meas remen . This is s ll a er  e perimen al 
e hnolog  ha  an be di l  o main ain  b  
here are man  e amples o  s den s ma ing se 

o  hem hen in ho se e per se is a ailable. 
ne o  he mos  ompelling appli a ons is he 

rea on o  pros he  hands or hildren i h 

By combining 
programming with 
building  students 
can gi e a computer 
an ability to sense 
(input) and act 
(output).
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limb di eren es. This presen s an oppor ni  o 
ombine ra  me hani s  and ph siolog  as ell 

as so ial engagemen .15

Communica on: The prin ng press 
o ld be onsidered he opening sal o in he 

In orma on e ol on. nder a ing in er ie s 
and p blishing a s hool ne sle er an help 
s den s nders and prin  media  o rnalism  
in par lar. an  re ealing insigh s an be 
o nd b  omparing he e perien es o  ri ng 

in a pri a e o rnal  pos ng on a p bli  b lle n 
board  p blishing an ar le e.g.  in a ne sle er)  
and pos ng on ele roni  media. 

The so ial and h gieni  iss es 
arising rom s den s  e panding 
a i es online sho ld be 
addressed his ear  as ell. In 
addi on  online beha ior sho ld 
be addressed in he s hool s se al 
ed a on rri l m. 

The elegraph  radio  
ele ision  and in erne  in l ding 

email and so ial media) are 
progressi e dis o eries o  ho  
ele ri i  an ransmi  in orma on 
and ho  ea h has ro gh  impor an  and 
rans orma e e en re ol onar ) e e s on 

so ie . The his or  o  he in erne  and email is 
as ina ng  This began hro gh ollabora ons 

be een s ien  and ni ersi  en ers and 
he need o  he  e ense epar men  or a 

dis rib ed omm ni a on s s em o be resilien  
agains  a a s. I  as ne er e pe ed o e pand 
o i s presen  s ale.

Prac cal skills: den s an begin o sear h 
online so r es  perhaps i hin ali  da abases 
s i able or he spe i  s b e  and de ermine 
heir r s or hiness. bli  librarians an be 

an e ellen  reso r e or his ind o  resear h. 
I  s den s are sing email  i  is ri al ha  he  
are in rod ed o on ep s s h as phishing  
s amming  and spam  and ha  he  are a gh  
ho  o re ogni e and a oid hem.16 

Biographies: iographies an ill mina e 
bo h he e hni al de elopmen s o  he omp er 
age and he so ial iss es arising rom hese 
de elopmen s.

Technical e elopments
as al s me hani al al la or and harles 

abbage s me hani al omp er are earl  
e amples o  ho  h man ho gh  pro esses an 
be in arna ed  in o e hnologi al de i es. da 
o ela e  ho ollabora ed i h abbage in 

de eloping he apa i es o  he ne  ins r men  
in rod ed he idea o  a se en e 
o  pro ed ral s eps  or  
o a omplish a as . 

The de elopmen  o  
omp a on and r p ograph  

during World War II is a 
as ina ng sub e . lan Turing 

en isioned a general purpose 
ompu ng ma hine  proposed 
he Turing Tes  and or ed a  he 
odebrea ing en er a  le hle  
ar  in he .17 dmiral ra e 
urra  opper  a leader in he 

de elopmen  o  earl  programming languages 
and rela ed ools  signi an l  ad an ed 
e hni ues o  programming during ha  same 

era.18 

Related Social Issues 
There are numerous impor an  so ial issues 

onne ed o he rise o  ompu ers. irs  o  all  
ompu ers are inna el  amoral  ha  is  he  are 

in apable o  ma ing moral udgmen s  hi h 
means ha  he responsibili  or heir use alls 
dire l  upon us  heir rea ors and users. This is 
rue o  all s ien e and e hnolog . or e ample  

man  obs  espe iall  hose based on repe e 
manual as s  are disappearing. Wha  is he 
responsibili  o  a so ie  and i s e hnologi al 
inno a ors o predi  and o alle ia e he 
onse uen es o  su h hanges  Te hnolog  an 

ha e posi e resul s  as ell. ephen a ing is 
a mo ing e ample o  he a  ne  e hnologies 

any re ealing 
insights can be 
found by comparing 
the experiences of 
wri ng in a pri ate 
ournal  pos ng on 

a public bulle n 
board  publishing 
an ar cle … 
and pos ng on 
electronic media.
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an enable a person o o er ome a ph si al 
disabili . 

e  e hnologies raise ne  e hi al 
on erns. amples an be gi en o  unau hori ed 

persons ho gained a ess o in orma on 
ha  as in ended o be se re . ubli a on o  

su h in orma on an ha e signi an  so ial 
onse uen es. uden s learn a grea  deal 
rom res ling i h he onse uen al moral 
ues ons surrounding he a i es o  indi iduals 

su h as ulian ssange and helsea anning  
organi a ons su h as Wi i ea s and he  
and laws (e.g.  he a rio  ) 
ena ed or he enhan emen  
o  homeland se uri .

i ersi  is ano her 
pressing so ial issue whi h 
an be s udied wi h respe  
o he use and rea on o  
e hnolog . The impor an e o  

women s earl  on ribu ons o 
ompu ng an be highligh ed 
hrough he s ories o  da 
o ela e  who is elebra ed 

as he rs  programmer  dmiral ra e urra  
opper  and he earl   engineers whose 

s or  is old in he lm (Dir. 
Theodore el  2 16). 

is s su h as i hard Tapia and ni a org 
ha e wor ed o impro e he rela el  low le el 
o  so ial di ersi  wi hin he eld o  ompu ng. 

her on ribu ors in lude renda aurel and 
her pioneering wor  in ma ing games girls wan  
o pla  and eah ue hle  and her inno a ons 

in ele roni  e les  whi h she showed are 
a essible and appealing o women and girls. 

Pu ng Technology duca on  
into Prac ce

The urri ulum laid ou  abo e is organi ed 
around our s uden s  needs and oppor uni es. 

ome par s o  his urri ulum re uire 
e hnologi al ools (and someone who an 

main ain and unders and hem) as well as 
guidan e and raining or ea hers.1

an  ools and sample urri ula are readil  
a ailable. The ompu er ien e nplugged 
urri ulum2  o ers a er  a essible se  o  lesson 

plans or in rodu ing ompu a onal hin ing o 
upper elemen ar  s hool hildren wi hou  an  
s reen me.21 The ompu er ien e Tea hers 

sso ia on has published a series o  essa s on 
8 learning oppor uni es22 and an e ellen  

reading lis  o  rele an  resear h23 (espe iall  or 
girls24). pe i  pro e s an be ound in boo s 
su h as   (whi h has pro e s su h as 
an D boo mar  boo  ligh  a spar ling bra ele  

and an in era e s u ed 
mons er) and he   

     
   ( ro e s 

in lude ma ing us om 
angrams  a an  powered ar  a 
wo gear lo  and onne ors 
or he rea on o  hree

dimensional polyhedra.)  
opular ompu a onal 

en ironmen s in lude li e25 
(a ir ual world programming 

en ironmen  wi h low barriers o en ry  whi h an 
be used o do pro e based s ien e and ma h 26 
narra e design27 or e en so ial s ien e28), 

ra h2  (a graphi al programming en ironmen  
wi h ery low barriers o en ry and a large 
ommuni y o  learners who share programs), 

and ego inds orms3  (a robo  ons ru on 
 programming i ). asy en ironmen s whi h 

pro ide embedded urri ula in lude idge s,31 
a game whi h ea hes programming and 
debugging. The nable ommuni y ounda on32 
has rea ed a urri ulum around he rea on o  
pros he  hands.33 The online y hon Tu or34 le s 
you e perimen  wi h and isuali e ode.

 

[C]omputers are innately 
amoral: that is  they are 
incapable of making 
moral udgments  
which means that the 
responsibility for their 
use falls directly upon us  
their creators and users. 
This is true of all science 
and technology.
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1  The   (www. yber i i s. om), 

designed or si h o eigh h graders, addresses so ial 
issues arising rom he use o  digi al media.

2  a ai, ., ields, D.  earle, . a ing onne ons 
a ross dis iplines in high s hool e e le wor shops,  
in . ue hley, . eppler, . isenberg  . a ai 
(eds.),        

   ( e er ang 2 13), hap er 6, 
p. 85.

3 The lm  (Dir. Delaney us on 2 16) is 
sui able or his purpose.

4 Dun an, ., ell, T.,  Tanimo o, . hould your 
8 year old learn oding  In     

      
 (2 14), pp. 6 6 , dl.a m.org. 

5 ee i hael ei er s online physi s urri ulum a  
www.waldor ea herresour es. om. 

6 ne o  he au hors had s uden s build a 3D prin er 
rom a i  and hen use i  o prin  par s or a 

me hanism (see he e able urri ulum  h p
enabling he u ure.org e nabling edu a on

2 8 2 urri ulum and resour es ). Through 
his, hey learned o see how an ob e  an be 
isuali ed in layers and genera ed hrough mo on in 

or hogonal ( y ) oordina es.
7 The  nplugged urri ulum (www. sunplugged.org) 

o ers age appropria e e er ises in rodu ing opi s 
su h as binary numbers, sear hing and sor ng, pa h

nding, and dis ribu ed ne wor ing.
8 In a er s hool lubs, one o  he au hors has helped 

s uden s o  his age o rea e simple programs ha  
on rol a ir ui  or produ e a 3D model.

 ewn ir ui  pro e s an be ound in he boo  and 
websi e  , eah ue hley, an un iu, and 

on a de oer ( T ress, 2 13), www.sewele ri .
org, and in many online sour es.

1  www.rubegoldberg. om 
11 ee his T ar le omparing u her s s ill o ha  o  

oday s Twi er users  www.ny mes. om 2 16 1 3
ar s design long be ore wi er mar n lu her was a
media pioneer.h ml

12 ee The  nplugged urri ulum  www. sunplugged.
org.

13 ra h.mi .edu
14 www.raspberrypi.org learning ea hers guide
15 The e nable ommuni y has de eloped an e ensi e, 

eld es ed urri ulum around his oppor uni y 
(h p enabling he u ure.org e nabling edu a on

2 8 2 urri ulum and resour es ), and 
pro ides mu h suppor  as well.

16 n hishing hil is a game ha  o ers some o  hese 
on ep s  www.u l.a .u er an phishing  

17    (Dir. or en Tyldum, 2 14), 
a mo ie abou  lan Turing adap ed rom ndrew 

odges  biography    , is 
appropria e or eigh h graders. 

18 se ul biographies an be ound in e en e y s 
      (Garden 

i y,  Doubleday, 1 84), whi h also pro ides 
a help ul in rodu on o he his ory o  personal 
ompu ng, and oward heingold s    

(www.rheingold. om e s ).
1  p. i .,  Dun an, ell and Tanimo o. 
2  h p sunplugged.org
21 n e ample an be seen a  h ps www.you ube.

om wa h W or m5
22 h ps s a.a m.org urri ulum sub urr iles

8 uilding a ounda on.pd  
23 h ps s a.a m.org urri ulum sub urr iles

8 eading is esear h.pd  
24 h p www. s or.org s able 4137437
25 h p www.ali e.org  
26 h p www. s.du e.edu sed rodger papers se12.

pd  
27 h p dl.a m.org i a on. m id 1227418 dl

oll D ID 13415 345 T 38 55381 
28 h p www. s.du e.edu sed rodger papers

se ali e.pd  
2  h ps s ra h.mi .edu  
3   h p www.lego. om en us minds orms 
31 h p www.helpgidge .org  
32 h p www.enable ommuni y ounda on.org  
33 h p enabling he u ure.org e nabling edu a on

2 8 2 urri ulum and resour es
34 h p py hon u or. om isuali e.h ml 
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