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Ihel€ has bser a lot of lalk
about what is broken In
the u,s, education syst€m
and why Ametican students
lag behind Europeans and
Asians, But in this back-to-
school special ssction we
highlight solutions: eleganl
research srggesting
si|nple-and surprisirul-
wry6 to nuitule academic

Ihs thsmo ofuese
thr€o arliclee: Actions
shape thorghb. lt tums
out that touch, movsment
and gestures are critical
to lea.ning. And why not?
FYom our bsginnings a6
tos.nibbling infants, we
sxoerlence the world
lhrou€lh our bodiss as w€ll
as our braiE, and the more
intedlation between the

Children who construct
soDhisticated block towors
in preschool go on to sco]e
hl€lh€r on high sctool math
test3 lsee "Thewo dal
our Fingertips," at rightl.
And conlrary to reigning
stsreotypes, physically
lit yourElsteE are mors
likely than lh€ir rcrdly
countsrparb to get good
grades lsee "smarl Jocks,"
Page 421, Meanwhil€
gesticulating, too, aids
intellectual and problem-
solvirg abllities lses
"Hads in thc 4i1,"
pago 481,

Enough ssid. For youl
own take on hou doin€l
plomotes loaming, slarl
tuning lhese ptges.
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tua1, besindng in iniancy aM coitinums, in ery'lng.fi
our liles. Expc.ituents havc foutrd thar rorch is 6.ril
i(tr le!rnnB.!d retainins irfornation. Srudl€s also
iivirie\ n,cli.s lLaying lvith blocks help
fronr thci. ndthxbilitics t. theirthinklns skllls.
chirects, bnildins lnr€lLcctunl edilicer througli

Yei mdnr school cuffjcula re barcd on the p'td

The
WORIED,i,l=Finsertiros

t-t- l*
The sense of touch helps children to ground
abstract rdeas rn concrete eYpenences

By Derek Cabrera and Laura Colosi

{)ne evenilg whilc one ol us (Colosi) was making rlinner,
her six year-old datghter, Gianna, appeared with 10 little
pieces ofpaper in hcr lTand. She had been doing her home
rrurk, .  re ,r id. ;  nd ea.lr nt the .r rrrfq cnnr.r ined onc ol the
rvords she rvas supposed to learn. Whenher mothet askecl
why Gi:uura lT ad torn apart her spelling list, she shrugged:
_ ro |  . r  n d, ,  . r | | ' I  r  r r l r  i t .  lor  Ci . rnna, ab.t |acL concel
became easier to understand after she had:ii
then, into physical objects-inthis case, precqs<
could hold, fccl and manipulate. , , f-'I he connectnD betwecD tolch and undcrsrandin'iia
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knowledge flows fron an expert instrdcior to a pas_
sire studert. Thls mode of teachi!8 is especially ev-
ident ifter children leave kindergarten for the long
tek throush elenentary, middle and high school,
where instruction relies Iess on hands-oD explora
tion and more on rote memorization desigled to im_
prove test iesults. In contrast, haptics-the studl
of how the sense of touch affects the way people in-
leract vith the {orld-suggests that if educatols
engaged all oftheir studerts' senses, the children
vould trotonry lelrn bettei, they vouid think bet'

The mind-expanding potential oI haptic learn'
ing is not just for kids. LEGO, the Danish tol man
ufacturer, is marketins a tranring progran called
Se.ious PlaI to corporate clients. Teams of enpLoy
ees buildLEGO models and use $em to enacr busi'
ness sc€narios a corporate takeover, say-to spark
new ideas and foster esprit de corps. The nNplrarion

Ior LEGO'sprogram, according to the companlh
\{eb site? Plato, who lamously vrote: "You car dis
cover more about a penon in an hour of play than
in a year of conversation." You nar be abte to learn
more about the world, too.

The Play Instinct
For children, plar is second narure Do life

coach rcquired. It is, indeed, the child's wal of be
ing. Even the youngest jnfunts expeliment with
rouch and mo'emert to figure out what belongs to
them and shat to their etrvironment. Every parent
has watched their wriggiing baby test the body\
linits, kicking legs, flapping arns and twistlng ap-
pendages witb gusto.

The Dotion that play has deepervalue than di-
venion is not new lsee "The Serious Need for Play,"
by Melinda\gennerj ScrlNrtrIc AMTRICAN MIND,
February/March 20091. As eady as 1693,philoso
pherJohn Locke proposed helping children learn
language throush "dice andplar things, with lhe
letters on then to teach chiidren rhe alphabet by
plaling." In the 19th cenrurl Gernan educaror
Friedrich lroebel atgued that itrtegrating play into
edlcational settings would ensase children and fos
ter a long+erm interest in learning, conradicting
rhe belief, widely held at the time, that children
younger than seven could not be tausht because ol
their short atrenrion sp.ns. Froebel ctated blocks
known as "Froebel sifrs" to help sttrdents learn
through hands-on play. He is considefed the father

ln the 1960sSwiss developmental psychologist
Jean Piaset posited tbat play is how children nake
sense of the world and acqlrire the skills they will
need to negotiate adult life. Piaget found that in-

1
FAST FACTS
To Touch ls to Think

\\ Leahing through touch is instinctual. Even newboms can
''l rccognize objects by touch alone.

/) 
\\ At nlst. tactile lea ming involves manipu lating objeqts. But

Z,t/ as chlldren mature, they begin to apply these physlcal
concepts to abstlact ideas.

\\ Hands-on exploratlon helps children leam more and re-
/r' memoer what tney nave discovered. lt also enhances

math, ve6al and thinking skills.
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f CnitAren who had played the most with blocks in
ffi preschool had higher math scores in seventh grade.

|iH;l*lllifiJj*j5,:i:::fflli:Hl. ilif i..;,,,,, r,,,,. ,,,.ii Todd,e6quck,y,earn
-ro,:r l "er i r rde'eloprher*h\*r , l l ,Jrd-. \c -  ; r : t i : , : i : , :  to disr insuisr"  bals

."u,J,  . r . r1d. \p.rn. , r \ ' l ' .par d.br r+.  d ,  ' - i+: i i  f 'omcubAanddhei
rrorrrcr 'he'r*rrrre'rro{^ro.r^,Fo,e.pl ob ff i  ,  : : i i i ' i i i j ; i  : ! : .r: i l :1"--} l l : 'p . ' . . , .  h- . . , '  . r r .n ' r , ler .uroe,.h 'd n d" . t f i f r f f i  :  : : ; , , : : l  l i l i ' i " " i i l i f l i " l
'e,oolosicd, 'o lJ.onrr j .  r l 'o.rr ,  iou: i r ' r ' , l  t , ] t ! f f i I  t . i '  - - .  +.  +."  wirh.ee,rerr ,and
e.- ard.or.ngr le rufunrr, .  ur.r . -r .  . { : ." : i :1;  .  : . , . . . . , i ' : i r i i . t l  rotmt rhe baqis ro'
sa)'-masrcrirs such concepts as scale, <tuantity and dTlFt-ii;\q' I 'ii ..i;irIlBg na,kinsabstract
lensrh. As one Piaser acoryrc, Masachuscrts LNri ffi.j# .a- exampre! among

high schoolsrad€'point averagc. Heth€n corr€lated
GraspinElthe Curriculum the sophisiicarion ofeach studeni! earry block play

- A myriad of so-cal led mln ipulatives (standard- s'ith their test scores in middle and b igh school math
€ ized wsions of cianm's rittLe piecc of rapq) 6ll cnatics. rhe ch,rdren-P 

ld j!r* jIT:"'ll6
3 preschoolclasroons rvooden blocks, rnath beads, blocks in preschool had signif,cantly highu stan-
f coins, letiers made of sandpaper-and for good rea- dardized mat! scores in selenth srade and hish
J .on.Hror\ ' .edl . r . l .  rn r lp.h lorr  e.r  r  r r ro . .hoo rha.r . l - -  rpea.drJ.
i  nar i"r  " r 'd l"r  \e,rJ.J.ptrr  . l , l l ' .  Bredor le e.ar\ le l -" . .on.u. ' -Jd' ,  rs
E In 2006 science education profe$or lvl. cail rhepasr 15 Fars, one of us (Cabr€ra) has cc'ncluded
I Jores of No.th Ca.olnu State Un n eisity and her that hands on elploration also contributes to four
i colleagues ha d I5 middle snd high school scierce criticxl th inking skills essential to learnnig: naknig: eorcagucs u u r o x!!u'E !!u ua! rrlour scLcrcE unlul u |, r(xrts 5(u\ csscrudr ru lcdl rxrs: lra(xlg

3 studerts conduct raroscale exferiments on a simu' disdnctions. recosnizins relarionships, orsa np tns
i t*"a "'*', -*'*'"g, 

pushLng, currng and pok- systems and taldng nultiple penpecriles. Ar lirst,
; ing the orsdnism. Ooe sroup of students could this learning involves objects hence th€ iftpor
: "feel" the virus rhrough a hilti. ganing joystick tance oftouch. But as children maturc, thel bcgin

i  " , , :n""  " ' r "  " ' . . , . 'p. , .  ' i . -* '  s  " . ' "  ,o l iD.  t -* : .q. : : , .  Lhct  , ,c)hd\co, i . .  L
e uscd a nouse instead oia joystjckto nore the or cralrysrasped-to ideas.
I  garru r 'da l . rno""1. ' . . , , ,  e ' i " .  r ( .J I
;  t , .1," ,1 ' .  \ r rn, ,e .so, . ( , (n,d(f l , r t* . r r r  i  ThisorThat?
3 luestionnarc ro measu rc rhen knowlcdge. The stu- | oneoithecrincal r\.un'!h l.LLen slcan |rom
j demswhoraetuedhapt icfeedbrckreel ledagreat- lhrnd\mplJjLhNi, ! t r ' insui \ l rorobiect f rotu
9 er number of viral characterisrics and found rhe les I anodrer. Humn beings are constantly calLcd on to
!- son nore interesting. laiscrl-;nateanongworas,locatiors,corcep*,ob-
i Touchins and mnipulatins obiecrs also pro iec rs rnd lde ro, ms $ uh r ari ing dcgrccs of spccific-
i motes the synbolic thinking esentlal to le! rnins it,v. lndced, this skill is diticrl: if children colLd nor,
; lansuage and nathemati.s- In r 16 )€ar longitudinal for *anple, tell the differen e bet\reen the many va-:  -_"--_. '_.-_.-  __'  _. ._- . '  _
S study plblishcd in 2001 , educational thcorist Charlcs
; H. 'ifolfgans of Florid a State UniversiF/ folloved 37-
! preschool chiLdren rs thel played wlth blocks. \Yhen
! the study began, wolfgans and hs tean lft rhe chil-

! i then ro use as nany blocks as posible. ovei the
E C vcars wolfgang followed the students'p.ogfess, tab
: : uhirstheir scores on the califoniia Achievenent
: i Test inthird, fifth and sevcmh grades, their enrolf

tuteof rechnology profcssor Scrnour Papcrt, lut "llirtrf:gol!, 
t variousshadesot

it, "Better learnins will lot come fromlindingber- t- !sSEF. |Ft' uneth icar behavior
ter says fo( the tea.her to instrucr, but from giving
drc learner better oppottnnlties to .onsffuct." ment in marh clases and advanced cou6es, and their

DEREK CABRERA holdsa Ph,D, in education from Comell University a.d
is a iounder ofThinkworks in lthaca, N,Y, an organization that provldes
educatiohal research, training and tools, LAURA COLOSI, his Thinkworks
co-founder, holds a Ph.D. in policyanalysisand managementfrom Cornell,
whereshe isa laculty researcher at the FamilyLife Development Center,
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If children could not distinguish between
berries, theywould not knowfood from poison.

rieties of berries and nushrooms, they would nol
know which are food and which are poison ln z
1997 studl psychologist Laura Nam)., then at Nortb
we'rern t  r , i , r r r l ,  and hcrcol leaBUe'ob.(rved rhd
\e,  y )oJns. l - i ldren. la. . i i  dad .or obie.  r ' . I r  r5e
e\penn.nr. .oabi . .he1tre.r  rhe,Be'of  l6Torr t '
ard 2 |  ronr , .  p l r ) .d wir \  bal  (  . '  b. '  and r  bo\
with a hole thar would admit on[ the balls Tbe ba
bie\  q. ,h krr  lerrrrd ro d, ' rerenr 'ar  be-ueen rhe two
oble,r  Lpe..  pu\hins r \e hr l r '  rhruJCh rh.  roLrd
opening and leaving the cubes aside.

A,dl !nr  ro,  drs. f l  n i lJ t i "nb) rou.h i . ,pparen
e,en In reqborn. .  In a 200s -F\  rw ot  \e,  F\per ' -
nerruluork "  i r \  r  r rant ' ,  p)cholosi{  qr lene (r 'e-
' io l tan Dp\J. , - ' I r^err t )  tpoi iedrha iL r l6

hours after birth, babies couldrecognize arobiect
usingtouch alone, etenwhenencountering it agaln

Researchers had the newborns handle several
geonerric shapes and nedsured how much time rhey
spent exploring each one. The b$ies spent less time
with objecrs ther had touched before, suggesrins
that they already knew them and could recognize
then from their contours. In other words, the in-
fants could irterpret an obj€ct's shaPe f(on nuhiple
p€rspectires-a precursor ofthe adultabllity to un_
delstadd rhe world from the pespectives of differ'
ent people. Even at an e\tremell young age and be'
fore the development of lansuage, children can
spontaDeously discriminate anong obiects.

Touch helps older children sharpen these abilities
when the time cones to draw more abstraci distin.
tions-not otl). between, san nannals and reptiles
bur ber$e.a r  hoFe rnd J /eb,  r  l1r  2000 ' rudyof

preklndersarteners through third sraders, psychof
ogists Klryn Vellhousen and Rebecca Giles of lhe
Collegeof EducatioDattheUniversityof SouthAla_
bana observed that children who frequentlr played
with bloct<s were nore likely to particip.te in tasks
involvins the use of symbols such as letters and trutn
bers. The block players also bujlt larger vocabular
ieq.  wbrcf  hJ.  ( \ idenr w\en.he) d"-  ,b.d he
srructures to theiplaymates and t*chers.

Connecting the Dots
l"ucl-  .  r r  r l 'o h. lp .h ldre,  d 'cern rr l '  :o.-

.hrp. .  r  . r i r ( r '  + l l  rD nJn) , tFr '  or  I  'e I ra ' i r r
p n. i . id l  Jnd ed'  crro MdriJ Vonre*or i .qhoob
'*ved r  nar rhrr  l rng r .  -erprc.rd h) r l 'e \and. he
r^re r .an bepur rrr^uord. .  u\edF.1) marer i r l \
in l 's .chool .  ro den. N(rre reLtror.h p '  of .cale.
On( {r '  rhe pi ld .oqe,.  |  1 shih '  h i ld, .n {rc l .
sraduated pink wooden cubes inro a tape.ing srruc
furc. As theyhandle and place rhe cubes, the chil
o ren come ro urdenrand h"w r  he.rze oteach p ece
'eldrc.  Lo i r .  porr  on $ rrh r  rhP qhoh Morre. .o- i
schools also highlight the relationship between paii
and whole by giving students pie pieces io hclP them
so r .  s rh i .Jcr i " r5.  |  1e\ . r )  cJ.e.5 | i1gr l 'e pre.e.
together ir the right way solves lhe problem.

Paren ' .a r  npro' i* . : .h lP*on'r '  h^nP 
'Jb-era \  \on,  (  arrer,sd brf  led by l 'h ear l \  e1.  our-

tere vitlr naihena cs. so the two sathered a pile of
Cheerios and sat down to play.Ir was asreat heb
to Carter to count out thlee os lnd hold then in his
hand, rhen place then wirhin a larser oble.t (a
small bovl) that represented the unit of three Thus
he dis.overed rhe relationship betlveen unity (a
bou lconr rrruns three t  \e. ,  ron dnd aLarr  r )  / rhrr(
rrdi ' ,d '  r l  i  heer io ' , ,  rhey l "a 'e equr l  ,a lu.  bt
rhel  r r .  ror  rhe.ame. I  hrr  sa.  no .T ' l l  r .hre\e
ment-thissiftpleunderstandingserves asthe basis
of all alsebra and the concept of variables

A'  l 'er .  knos rJBe olrela. ior 'h ip.  grow.. . l - r l
dren come to see that the world consists not just of
oojecr< b:r  or  1 ' .en.  r rdP uD ol  DJ r ' .  l -Jr l )  ur .
.h i  dren errn rhd, rnei  bod e.  .ors i r  " r  a bca. l
rono. leg,  rnd arn,  ard rna, rheir  l 'etd ' .  rn.r  r .
hav€ eyes, ea6, nose, mouth and brain. OYer time
they master inceasingly complex systems, from the
three atoms of a water molecule ro an ecosystem
composed of dirt, air, warer, trees and animals

Touch can help .hildren o.ganize systems as

a

i
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well as mdest.nd them the goal being to fosrer
ninds thrt can synthesize infornatior as wcll as
breaL it iito its component parts. In a 2005 exper-
imert led br elenentarr educarior prof e$or Jancs
Minogue of Nort! Catolina State Universitx nid-
dle school science students who received haptic
feedback through a stylus as they desisned a virtu-
al animal cell letting ih€n feel shape, size, tex-
ture, liscosity, elasticiry and resistance to motion
as they arransed the cell's organelles did a slighc
1y b€tter job dt orsanizins rheir cell than did stu-
dentswho rcceivednohapticfeedba&. Butthepos
irire effect was espe.ially sffong among srudents
who did notknowmuchabodt.ell structure before

Other People!Shoes
Once children understand hos'objects relate to

one another, their inasiftrions are primed ro con-
sider rhe world fron different perspecrives-wheth-
er rhat neans inrerprerlng rhe Civil \/ar from both
the Northern andSouthern sundpoints orsettling a
playground quatel. Learnins to see thirss from
various loints ofricw n an important skill. k en
hances the intellect by pushing us ro chall€nge ouf
assunptions and builds socialskills by encouraging
emotional intelligen e, emparhy.trd conpa$ion.

Ahhou8h perspective is a visual metaphor, it
can be a.hieved throush touch alone. In a 2010
study led by neuroscientist Ryo Kirada ofJapan's
Narional Institute of Physiological Sciences, re
searchenplaced a plastic hand on atableh troDt of
an adult volunteer-a right or a left hand, paln up
or down, pointing in any direction- The volunteer
rhen hadto indiclte as quicklyas possible the side
of the bodytowhichthe hand belonsed bydepress-
ins aledalwith his or her lefr or right foot.ln sone
cases, the subjectsNefe asked to inaginethehand
was their own, in othcrs that it was the hand of
someoneseated opposite. Sometimesthe volunteers
could see the hand but not touch it, and inother tri-
alstheytotrched it blind. The response times rere
just as quick and accurare when lhe !articipants
used touch alone to identify the hand as when they
used only sight, even when they ivere meant to
imasine the hand on another person! body.

For childrer, touch provides a viscetal under
standing of multiple perspectives. As the infant stud
ies showed, sortins objects by size, color or shape is
an early touch-based introductioD to point of vicw.
So is nake-believe: when children use puppets, dolls
ordrels up to.reate imaginedscenarios, they learn
ro see di€ world from another vantsge point. In re-
search conducted in Austin i! 199J, educationspe

. Fl  {  \ rdr , .  R- i le l  o l  rhe t  r reni t lofT.ra.and
June Yejndi .  d ' r  'pry. . l '^o red.\p-.  r .o-ded
our rnoFrcrcrr  " ld ' ra k ngwrtho,errorhe-a'

therphyed wirhvarious obj€cts, toys dnd art slp
plies. After analyzhg thccorversations, Reifel con
cluded that .lildfen routinely take or diffcrent per
,onr, .  . {  i r , \  nB I  eqr.  t r  y f -on onp.\Jrr . ,er  ru
the next. Th; soit offaniasy role-playDs, he be
lieves, le$ children tfy out new penonalities, adopt
ing the perspective ol each in turn.

B1 h" pr rg. \  ldrer bu d len r l  .  or . r  u,  .  o l
the conplex web of relationships among objects,
ioea.andpeop'e.rh. ,en.coi .ou, \  preo: r . t \en
to approach ary problem-even rhe mostchalleng
r rs rr  d .ool i . . . .ated "  te .  |  , . ren ro Nob"l  l '  i / .
winnerJanesD.Watson des.ribehowhe andFratr
. i .  (  , .kd, ,o\eFo.h, \  u.ruro D\ \ .  _ l r  p|re
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