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AU tile open.tlnc 'YI'~ h ...... runctlonal .. w~ll ... 1)'1-

to!mic communality. Nolably, all of them ..,rve, In one way Or 
artOtbI:1' ... deYio:eo: .. hich t~[. I""enilled poaltIH tnnlfer or 
ob~ity. ~ art of '",,", inl orithoul .""clne eommltment to the 
alb;ecl mitt ... , beinllc,,",ed. 

In Cblpur 2. for Hample ..... p~1.ed nidence from In"",· 
vIeM and trOll" di$o;:uaion , toeether with tOme quantltled evI· 
dence, of .. "",en11$eoc1 poRtiTe tnUlster or tnlninC due to eJ:po!ri. 

I'fIOI'I II .. participant in CASTE Dr INTUITION, Ewen theM tutor· 
ial oyIl.eml .. lUI .. rlXed convenational domain .ppear 10 rOlur 
llC ..... tiWy (both operation 1eaminl and compll'hen.ion ltarnlnl. 
and In combinatlollll able to cope with VuiOU I clute. of le&mlnll 
and 1<"..:lIln8 It.tltagy). Such experience mayor may not inn uen<>e 
an under]yins globlol/locol hi .. ; that i.& moot point. 8ut one thin, 
'it certain . Though ve ..... l,l,ty it. " ",requisite ror an ability to learn 
In an unltnadur1!d e nvironment and thou&h It it wldenced by.w­
dmb wllo n .. " "learned to leam," ven"UBty ilnot II IUttlCu.nt 
condRion. If the pnenJ art of Io:amin, imptiH putting topther 
bib of uoutrucl.ured u perience • ...einR IhfI wood tor the uea, and 
... on, th .......... d""t who h .. leamed 1.0 Jearn mUll be abltt to 
_ble coune mlt.erial on his own account. AI1.houlh W1I em 
namlM thll IptltUI.e in th~ tutorial (or fixed domain) operati", 
systeml, !hey do not, jun becIl1Ie IhfI conVen8lUonel domain II 
r",ed, provide too" tor IDJdylng how, If It aU, people learn 1.0 .... 
limilal.e 1"1 ... dlte In their own WIY Uld, IUbiequently, 1.0 learn 
within Lhe perlOl1a1Jy .. imilll.8d Anlct ure. 

I'or this pUrpoM, ... e mUil. \.urn to tile coune uoemb!y .y.tern., 
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Io:XTEND (p . evio ... mon~ph) and THOUGlITST ICK~:R. AI a 
prnlbnlnary, Lh.,. 'Y.l.ems will be ",,",p.rod with. foeua on 
T IlO UG IITSTICKlnt, 11na' it h .. ml.>Ch great.e. capabiliUCI. s.e. 
lion 1 II devoted 10. gencnJ overview. and Sectioo 2 IfX'II I oul 
th e comp""""n In terml of the mllCwlhcorotic variables of uncer_ 
tainLy and doubt (previoul m onographl. Section ~ ;1 lin .ttempl to 
brid~ the .ap bel.wO<!n deCLnlttveLy innovative .ituation •• nd mOf'l' 
""",monly observed " Ieuning" lituationa ;n which . howC\'er, ... e· 
.",..rul.wden15 are required 1.0 structure the environm .. nt on their 
own. Se<;tiom 4 and r. cont.aln In """Co .. ",t of lOme ""perlmenta in 
wh lch principle!!, winkled mil frum ""perlence with the OPI!n>tinll 
oysteml, a,.. uoed 10 inculcate the an of I,.,.",in. in g<l1M':n>1 . 

1. PROCEI)UKAL OOMrAR!SON Rm"WEEN T!IOUG ItTSTICI\r.R ANI) 
<:7rIIKK OfERATING ~V~MS 

Whe" 1.......rung the topics In the darti .. lilt 0 1 d isjoint ... b­
struclunos. the u"",. has the role of • .wdent In a rlriet COnVerAI· 
lion, which is CASTF. or INTUITION "'I/Ultted. Later. under the 
oontrnl of THOUCI1TSTICK),;R proper, he hu t he rule of IUbjeet 
matte. expert 0. I"novalo •. We noted, In Chapter 9 of the L"'ovloUi 
monograph, that a IimU .... UanJition takes pl_ when EXTEND iI 
aLled InI.O play. But 1'HOUC HTS'I' ICKF.R ""tenori_ inno ... Uon, 
whereu EXTEND m .. ",ly permit. It and rocordl 1M product.. 

1.1. One ,"""~ent fe_tuno of the CAST F. oTRlUlilation is that. stu· 
d""t "dropa into" I convenatlonal domain representing knowabL~ 

topic:l from ''top to botl.Om" . • L~ arrives It the leaminl""";on 
with Cl'fbIin con~1.I in IliI mlMltal repenoire. H~ mUll hive con­
Cf'1'1.I for th~ primitive topirs, but he may h""" conoopt. for wpla 
at ..... r)('f{}rdinatc level. \Vhntever topics he docs ha~~ conoopt. to 
rnp'"""'t are init.ialty markL-d ... undruaood, and theso. the Itudent 
may Iqard as pm p"rtiea.. 

The top 10 bottom orientation (in conuut. to the IUSUmpt io n 
that kn .... ledgll is ltu ilt up from elftTleTItar)' fngmenl.l) II dramat· 
ically mani f""t by the order In which an uMderolamling II rnlChed; 
the derivation II fint ... noed (at which point the 5tud~nt know. 
!tow he"" ""plain the topic, if he can ""phun it). A co...,.,! ell· 

planltion (the o lher evidence required for In und-...<li .. ) 
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comes Bfl~' tOO w.rivaliQll. Or, phnosed dirrerenl..ly. the oI. .. d.",1 
know. the kind o f model he can build .. a non urbaJ exp ..... lian 
of the topic befo re either he o r the TCi\llatory heuristic knows 
whet.h<>r IH! c ... . 1n '''''t, build . conect model . 

1.2. To rea/lie a .rlcl conversaU"" aad \.0 ""~ .. ~d" ... IGnd· 
in, ... a Il1o impoted a polwity ... a"roucd In the "xperim""tal 
{tutorial! con tract, to the erreet that. the studen t lcam, toward •• 
heroo.] I.opic . Cundd'lrable lit""""'"'" placed (notably, In Chapter 7 
of the P'~"';"u, n1ullolP1ll'h) up"n t.he in _ ntial nature of th is 
ron,t"'''L, Under mMy dL'llCriptions o f th~ 14m" convc raaUonn.l 
domain, • • tudent " an l"lim hi . ... IlY through \.he topic. In GIIY 
diT1!dlon ; the rettri<:t ion iI introduce<! t" facilitate regulation and 
nt-rvation and to rep.....,,,1 the dio.l""",~ .. . ..,riM of dilCnlte 
"""astoM lotH! far .. ach undentanding) at ... hick cognitlv~ pm-
.-begin IlI>d end . 

1,3. To demareate OCt;Uionl (which .. .,...,.,HaI in • lto"iu conver· 
aOOnl. We P'Y the pne.. o f enfon::ing the One and only one-alm·at­
once condition; and .... noted, in conled, thll SlUdenu are in· 
dined lO nebo,1 .inll. this restriction . 

1.4. Mu~h the wne polarit~ and ~"onltnlnu apply lO Y.XTF.NO 
control wh.,., the Il.ud~nl. Opll into the role of. wbjed matt.!r eI<. 

pert. I:!:XTtNO penniU the lntroductlon of fresh wpa, and the 
conw:national domain ""olv .... But there iJ rtlll one-.im.ak>nc~; 
th .... "'" l ti ll d~nlw "ceasions; tlleN il still • d\re<:t!onaJiW at· 
taclled 1.0 th~ m~thod "r cuu"'" dIeII1bly pcnnlt1.cd by tile oper· 
atlng Iyltem. Th_ "" IIO!. 10 much .... tricUonl upon ~ition ... 
ffIItrlctlolll upon mOl<! aape<:t.I of ~ognltlon which can be uteri­
DriIoed .. behaviours. It .... ~ and ImIphubed thlt the re­
striclionl hampered the a1b;"':1. ma"", expert, though on balance 
he latnI m~ hom u$in& t.bc system than he 1_ by IICCepUng itA 
.. thomy .. ubit« or Ietlilima.cy. 

I .S. Mo~, m c:<>Urot! uoembly under the EXTP.ND Provan>, 
u.- COMtnoinll 8dd up lO prod""" a (fairly aluwyl dict.ltt. The 
.. bject miller 61X'rt produce< the lynt.8ct ic eompon""l, o f II;' 
th..sil (il"ll (tile derlvatlonl and tnt nplanation 'l. and the II!m.., · 
tic deli!riptionl ia]u. 
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1.6 . T IIOUCHTSTICKER permits and """,,,tim... nleoursgel 
many aim o peratlolll; the limultanuow; production and compari_ 
JOn of modell; !.he fonnation o f II"neraiisM (nOl. only hom orphic) 
analogy relallom. 

1.1. Thill , an the conlt.n.inta not.ed in Section 1,1 to l.~ 1m! re­
l~ed. By dint of • much mora co mp]"" o'lanilation In the oper_ 
atinK oynem, it II p<IIIible &110 to ""teriori. N1 Ipp"",lably 
p.ter body of COI'Ii tn.. prote and, at the pric. of 10m .. ob­
"",ntional amb..".,. to eo:t.eriorisot moat. faceta o f lnno.,.t ion. 

1.8 . Fot ....",pl", &IthOlJeh lh" " "'" (in hil COII_ ueembly role) 
moy work fram " lOp to botl.om," "" may alto do !.he ~ 
(makinl • model flnl, uplldtly. and inllOlting' topic lAter). H .. 
mult , till hve I h e~ orlent.ed polarity undOT one thl!'fa. but he 
rn-.y alto (and ulually doe,) entenain ..,.."..,1 theees to be mMll"'" 
liter , Although ho may outpu t t he . ynUu;tlc fotm of 11111 them (or 
lhHelj tir.r. ."d thei r lC\11antlc d-:ription lite., he may also 
ehoo. to "rmsl.n>Cl • framework of dl!SCtlpton and build. th"," 
within this _lure. I'lnally. nC>!. o nly may boo TfWene t.he o rder 

Derivation - El<planlt lon (model) 
.~ 

F"'pianation (model) - Derivation 

with respect to mOOtl. buUt .. non·verbal txpl-.n.UonJ ln the one 
or many MF(z), he mil' alto, In'''far .. Lhft data bank b deAcrlboed 
(channel. o r I 1>" w!th topICl ). Impute meaningful belu.vIour to 
whaU!V~. lie< bf,hind Lhe d.tl bank. ThUI, th e following aequence 
II quite l"llit"" It.e. 

El<plom d ata bank - Impute ""h ... ior '" Model It In the MF(I)" 
em. dmnlion. 

2. A"Tl':RNATlVt; AND MACROTItEORt:TIC DlSTINCTIDN 1IF:rW&£N 
OPERATING 5Y!:fl"l.:MS 

[t II po .. ibl" to c hatact.criee a o ne-aim·at-once operating Ifltern 
(any o f tbem at all) in t.emu of the attentional ur>Cf.I'tainty d o cBl­
culAted in the COIl,*, of 11m vBlldation and the Unc<!rt.lllnty vari· 



>S. 

able d- (Chapl.e, 6. Sectlon 11), which II computed "'lth respect 
to. finite (though open endM) list of nodes.. 

For . one-aim-at_ $ydem , the eJ:perlmental conine!. de­
manda that do" 0 (or nearly 10) if an l im 1& validated; sln~ 
th_ may only be one aim, this implies thllt d- " 0 (lOme 0'"' lim 
is ~1ec:1ed Ilnd \he participant oontempiats nO other) . Although it 
is imJ • ..cticabie to obtain conrlden« ut;matel OYer the Mtire let 
of nod", (topicll, channell, Of ",hatev~). the mdlllC d · it ..... fu lly 
Ipp.aaimQte<! by l',..,.,nt.inl the .. I of node. wh ich h.ve been at 
leut once ""pIon!(! durinlil the I ... t m """ulonl (m .. 12 if arbi· 
trary, but utllfactory). U there are a1tem.tlvel fot 11m 1M![e<:t.ion, 
u they U1l by edict In I onft .. im.aumce I)'ltem, the alntldy ttalA!d 
eovariaUon of do _nd d* iI ant.iclpated . By " iicitinK conrldence 
.. tim,teo over the uplo t'ftl node let durinB a IIImpLe of ""1']0,," 
lfaJlI8Ctionl, we oblain e mp irical variation curv ... of d" and do (_ 
dile"". value . ..... pled a t alm). 

Fa . TIiO UC IITSTICKER Dr any oth~ many aim syltem, tIli. 
constraint no IoI1p!' applies. ", .. use mllJ' .ppr~i.te. be certain 
about. dl!ll:l'iptlon tor. and validate hill aim wi th......,t to, .... I!f. 
oJ topics at once. Hence, th.o ""nr~ eotima~ upon which the 
calculation o r d- .n! bped do no~ IIUn\ to unity; do and d· an! not 
""'peete!! to eovuy; their empirical ~imal.el do not do 10. One 
.. ay o f Phruln8 the dlNI!ff:nCf: is to point oot that in I many aim 
&y.tem d" i. nOt. probability Of uncertainty me ....... but. Funy 
Sot me ... re and that in a many aim I)I$I.Cm the topiCl ...., neces­
lIarily Fuui Predicates .. proposed in Chapt..r 4, Section 2 [the 
""'Y far ~.chinl conoeq ucn <:el of th;. remark ~ alII(> conlidered 
at that poinU. 

I. AN OPERATIONAL OIlFINmON OF LEARNING TO LEARN: ITS 
REI.ATIONTO INNOVATION 

Il .... argued in Chapter 2 that oertain _udelltl haw. I "",,,,,. 
alised and lppuently transferable ability t.o fnm,' rqardl_ of th" 
Albject muur lhey r..:e, u.e.e ""dentl .... abl" to ...unlla'" It. 
Their ability to do 10 depends upon .,..enl ' ..,ton. They can 
Itructun! an otherwlte UMUUctun:d environment by actin"in this 
"'sped, U perIOnal subject matter expert.; havina: done 10, they 
mUlt exhibit vetuUUty (boo. DB and pn competence, Chapur 5) 
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in executing learning ,trategie$. Neither ,kill on its own i .... ffident 
to qualify the .tudent; on the other hand. the . kill, in qUl'Stion are 
correlated and probably interno.:t positively ruther th"" interrcrinjl. 

AU this wnounU to " oJoppy ca~goricaJ SpeCification . If Icarn­
ing to learn (by experience} or teaching people to learn (under 
duress or perr;ulI5ion) d ..... rve the elevated station in the educ,,' 
tional ' )'Ioom acribed to the.., activities in Chapt.cr 2. it it euential 
to llive an opernl.ional dclinition "r the comfl"l.cncc or ability 
thereby inculcated . Such" der",ition i ...... allah! .. and i. tanta­
mount to the bilk! statement that an ability to learn (the Ikill) ;. 
an ability to employ TIiOUGH TST1CKEIl.. produ"ing • sen.'ea! 
output when the urutructured subject matter/envlronm""t is t he 
active data bank and when the output .t.ructum is fo rm..! on the 
i!id' above the starting substructu re. By hypoth",,;. , this much, 
but no more than this, need be oaid; for T HOUGHTS'[' [CKEH. 
det.crmi""s R we ll-specified process , albeit open ended, which 
either can or cannot be handled. 

In common with th~ other opemting Iy,tem., CASTE and 
INTUITION, there .. .till an irreducible but, practically speaking, 
hannl" .. ambiguity. Doe. our definition "'fer to a ttl.t for "ability 
to learn," or doe. it IICt as B tJ"aininK device. Clearly, It may do 
both and the functions am inseparable. For the sy.t.cm is (amonsst 
other thing_\ an "epistemological laboratory" containing prin. 
cipl ... which may be instilled. Some of the ... prindple. are well 
entu:nched pieces of conventional or a~rnic wisdom (though 
they are not often recogniSl'd explicitly by Itudenl.l) . Othel'!, like 
"cpiltern ;c symmetry " and "inversion " ...., debalable ; aU Ille r;ame, 
Illey are upheld by common >Cnle as wen all by theoretical doc· 
trine. 

The .,.idenc~ lUgg<!$llI, moreover, that the uSC! of THOUGHT· 
STICKER hM a powerful [rainin!! function. Just .. o a .tudent with 
a defective repertoire acquires versatility in CASTE or INTU· 
mON If only by virtue of _ing hil own "Olohetrntting" of 
"Improvidence," so the u..,r of THOUG H'J'STTCKF.R "learn" to 
learn" even if he cannot do so at the Olll.4et. 

The data available...., .parse for two ",MOn,: (a) The expen­
mcn[.o am lengthy, ardUOUI, and fonn put of a phased and on· 
goinS study of innovation, (b) To oe<:ure the kind of result which 
is called for requirel . ",th ..... pco:ial opcrating condition. 

Under (a), the current resulll only att.c.t to tl1e exiat.ence of a 

I 
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tnlmm.g function; 11.1 magnitude ."d ..,liability cannot yet be 
""!<'d. Th~ example. of Chap«!' 7 an! bow~ycr qu ite typical. 
Wh"""", tho! ''n!lnv"nl.ion'' of Brillouin i work wu duo 1.0 an II<Iult, 
younpten; "rci/1Vf:lltcd" Ule ~ mininl pump and vanou. In· 
",niou. compOfile mgin8 (ofu!n with r.elN of Ipplbtion quite 
bium! to the odult mind l. Tha' analogical OItt'UctUrei r1!Iatins thete 
"rlCld." (or, In our jargon, ·'Unlv"..,. of int.el'J1Tctatlon"j an! far 
moM oomplOlX for younger people II OIl"ett.o.-d by the ..,I.tively 
Udy and lObe. mlr.ded the.1I of FI3. 7.1. M fint light, more Ii., 
nlficanl inlormulon ;abou t learnl", to ;""oute ... W come from 
eomparinr tlanIaClJorll and rellt lo""lll.rucbl _ than (rom lIfO .. 
nllmmcal """, ,>&rion ; at any ",I.e!, our o.'OlIvic:tion that the 1YR<!m 
hu value """"" chien, f rom tIIeh evide""", 

Undl'" (b) "Iearnln" to learn" !'lither than " 'eami"" \(l innovat.n" 
calls for a .i!.l.-lion dominated by the data hank ... 1IOlll'Cf! of In· 
formation on I p..- with odd u...\.1 in a library o r odd e.:periences 
in st.rre1.O and airports or I3bQqLoria. The required condiUonl &f'! 

aho,,", ocl>ern.alica.lly in Fic. 9 .1. The ....,. pldu up infann.llon 
!rom an ,nll bllly Ul\II.tuclured dati lwllr.. On the bull of lhilin. 
tonnatlon, he make. modell!n the "' F(.) and Iftb to delinelto 
a thlll'" by bu!ldln~ a c<>tlI1'tlve model. m,""" or netwo rk on Lbe 
C'OIIStnlctl(N1 1(Iid&. l laving d(N1 c 10, 1M! is in I pooition to describe 
hll thesia,..,d (linc:<ll channell are plac:ed on • par wltll Iopics...,d 
turtbennore, dnce tile channel o utput, rather til.., invention 
alone, ClIj1endel'l!d thoe modr.1J) any dMCription of the til ..... will be 
relevant to and dt'IC. lp tive or th~ channell (tl.I"al ly One channel \.0 a 
cl ~Jtcr of topic node. in the 'M.h}. '!'he th""i. and data bank de­
ICriplion (~ther with the mcth ur the lJIeIiJ Whi ch romu tile 
sluo u..t Slicb one clcscriptor to anutller) iI one of the perlOnal­
IIcd stnIctliJl:II; we an anxiou. to exterion.... 

The d istinction bel .. "",,, tllil mode of uperatlon and thoe cumml 
mode it to IOrnO extent D ml tt.o. ot degree: tor example, ""KUy 
LIlli cycle or KtlvlUea can , and oc.''Ca.ionally doet, t.ake pir.c.. On 
Ih~ "ther hllld, it II hardly encolln\;lcd by. oubject matter llke 
"conl<' .... ati(N1 and conwnion of enefJO'''. The "....,illaton~ en­
vironment, mentioned in Chapten 1 and 8, iI a mo~ fertile nekl 
ot en-quiry infOf .... !.be data bank i ...... teric (indued by ... thor 
n.arnn and contain,n, ext.raclll mom Apt.r, BeII , ]e, Galn"", Ot­
fUoIjet, I'ri.~"i,~"e, and many otllcn) , But, thill e nvironment hili 10 
tar been littJ~ ulled. 
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Fla. '.1 . Outli". of u.. Tl IOllGtITSTICKt:JI; ~nJU .. ll_ .... ~ ..... I .. t n _ 

~ ...... ''''''''''' Lo ...... " 00<1 •• ..... ni .. Lo ..... <tu", d~y u_ 
pon-r.." (\Iw dol-t .... d ... I ....... "",.,. .... ; r_ hlldHy 10 ..... bllohed b7 
......... 10_ .... _""''''' .. bonkl. 

A further dlnirKtion betweon the ell"",n! and the dcdrod mode 
II III followl: People who are leamln8 ~uently ad under dUfeQ 

Indue..:! by • time eonnnlnt; r .... aunple, an .,: .. min.lIon date 
looms: up in the I\IIUf'1!. Uncia u.e.e circum5&anClll, in....,.,Ql1on (in 
particular, in....,.,.Uon based on "episU!mic symmelry"l oecun in 
order to IJU"A' .t parts of lIle .. bject mlUer which hwe not been 
oovere<!. [t is not innovation for <:enven;.....,." Dr for Itl Own oake, 
or with much Pnltfttce to lUoce ... lt II innoYlltion of neceuity and 
jl very common, It rOUD ... that In ideo! I!Xperiment.al litu~tlon 
would Impale. time conrtralnt llkely to be incompaUble wlr.h the 
implementation of the present I)'It.em {though not wIth the nex t 
cenention THOUOHTSTICKER under const.ructloni. GeneJally, 
we teel th.t inftltiptio!ll .... benet carried out by other m~ 
for this reaIOf\. 
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A final d iff""",ce betwe<en 10M ~urrent.oo the dctired mode of 

..-Uon \I th"t lramen, qua atud.,.,lI, are Inclined t.o ~,t the 
rft:lilude of data -.rees (wisdy or not), AI • ~It. cano ... o f 
..orbb.lil)' depmd Upotl whether the data bank (or any partkulAr 
""an .. eI ) "UYI it worlu", M IIIl "" .. n1l Ull~ lI _h.1 the uaminOl 
' ... .."t to know" , U II qu ite .... y to incorpO .. te Il>e necf!UaI'Y h iD 
Into THOUGHTSTICKJo:R, but It II incomp.Ublfl with the conduct 
of gcnenl uperimenu on the syrtcm. 

Undt. til.,., circulmlan""'. the dotP1ll, ho""ltly and un ..... 
....... edly cnunci.1.ed in the Introduction, comO. to our reacu ... Al­
though . I.heo ry of educational leamillil and knowledKe mUll rest 
upon. well .. pec:lrlf!d upoerim""t.al """erne (and In pBCtice if only 
due to the magnitude of the eonv"",,Uonlll domaln. thll implie. an 
o~Un, IY'WIn Ilke TllOUCHTSTICKER), !he main uM! of the 
_It. in an educdional or institutional eontHt dON noi involve 
the opentin8 IYsk'nl dln!c:Uy. PrinciplM of in&tnIctlon m.y be u­
trJo:Ud rrom !.he ret\lU .. produced by CASTE tnnuetlonl; by the 
urn., token, prinelp1e5 of "lellrllinl to learn" are reldll), ulBl:ted 
born !hI> I'flIUlu obWned in 1ll0UGHTSTICKER. U • tul.orial 
(,.lMr than experimental .... cotnpantive) object b dominAnt, 
m ..... of !.h_ prlncil'leo can be I'fftt'I'\i.od, d emonJtnoi.od and re­
commended for lIdopUon by any Cony""iMl mode of "yocacy, 
for exlllPple, In • ct......,m 1.0. group of !nUl el' ed Itudent.l, 

Thil a:ped!enl h. been iIdoptod In uperiment.l chi",ny due 1.0 
U,C.E. Scott and Eliubeth. l'ask, ",inS the follo .... inl dn.ijn , 

~. CLASSROOM eXPERIEtlCE 

A group of betWe<:Tl 10 and 25 atud..nt.l (lIIIe 20 to 35 yun) lin! 

.. ked 10 attend _klnl In .. hk:h !.hey ... W "Ievn to Ie .... " , On 
uri¥a1, they are told tha foUowinR innocuoul "lI.Ory" to fo ....... 
work _ltine. 

y ......... _ .1 ...... ; ... .u. aoIIetI O:C-I< I't_ •. It iIId.d. 
__ Ioriol, Ihot "'~d, at 1( ... 1. En .... IIo_D. ~. m~ft, 
__ .... ', BI~ .... I(.~ ... 1(<011, ... d <M.hen. bullhot cour. ""M ... , it ... 
_", .. -u..a: ..,d opoft 10 ............ ir>"'IPm.tton. r Of _ .. _ ... 
onoUr .. (poll .... " on do _ .... wh .. ftUO .. l, 10" ..... r._ 10 .u".d ..... 
........ __ . 110_, rou'" _"",",,II.n, ",<Jr"'" 01 "'" ..... "'.1 at "'" 
........ "'.1 .. 1 ....... 10I>l00 ~ \omon"o"Or r_ I ... "" •• _ .... tI"" Oft "'" 



I 

, ... 
""" ... w~.,b yO<J !n,"nd ", _ A. "",hi boo ""_hid .• II<! ....... 1 ... ''''" .. 
",IOd •• p ekien,. of _y q~ ... ioM .....,klnl ",pi ... '" "bow" .... 11 ~.bJ''' 

q--........,II ' h .... Io, ..... 'k .... iii .. in foYOltt 01' ... _ .... 'hat Ii ... _ Idea 
ofh_ ,. .... ...-.I",... ~~.;.", : CO_nUy._o' ...... ___ 
..., 01>"" ... d«!. 1"""_. 1M ~ .. mln"~ ..... 'ado" .. hh • fev< '_uoJ q"o. 
. "' ... wh;dt OR "",no Ih .... "'. h .... i~h .... 

8om.,hlnl OM 1M don. '0 .. ,rio ... I"' .... lf r""" 1M dU"",m. ", on"";l\11 
.ho ..... m .. ;.", mono .. m ..... ' ""'PO' .. utly. W~ h •• , '-'" ~""""' ol.u u.. 
us ........ lit __ ..... _ .""" t..'to _0 edl ..... _0 to o><Lnda which 
(tho ..... _.op.y).,.n .... fftod .. ,......"."".,otI,. 2 h ........ v_ h ... 2 h .... "'( ... 
''1(1)11,. ......... ho floC' "P '" 31_ .. ) '" ".lIy ,_ .... t<tWs.. 

I\~ thil point the ""JM!riment.o!. P"'"""U the Stlul,m A ""XLI 
(TabLe 9.1) and I"ves the IlUdenU \.0 mull oyer them. Students 
lHve the ""perimMtal room ... h"" they h ..... 11 lOt .. m\ICh .. (they 
tlllntj they ean &om the maU:!rial. 

Althou!lh reading rate ;1 noL, In Lhe IlOl'ulatiQn """,p llld , a lim­
ittn, fielD •• the ape"''''''' ia III1' .. ing and for lO me studenl.l pos;. 
t ively mumatic . A re .. breD down .. motionally, or lIlt!ni ly C$­

ClIpe. Those who ..,main .... .,bmitt"" to an examinauon, liberally 
IWlClIlentft\ by P;"gel like inte,.,i<:w •. 

s.:A/{'" B. wh en the grou p nelC l ll"a1.he ... ill d .... ot.cd to. tnining 
.... d dCOlorutration eure;"'. Thil lllllion l ... tI for..,.,.,ni hou .. and 
""hlbitl the ,,";o r I'athologils of \camlnjj: (Chapter ~). theIr expJi-
""Uon In I.e<rnlO o f 1)8 and PB Op"l1Itlonl, and the .... ;.,nl principles 
o f T IIOUGHTSl'ICK£R. Within the 1i00iu uf • c .... room _Ion, 
the lIludentl an! required to do and ...., for lhem""lv .... not merely 
to ilium to B lecture . 

Finally, &airm C i .... virtual repJi.c:ation of &uion A u.onK di(_ 
""Y"" m.1ftiaIs (Table 9.1) and ia again follnw"" by an ", .. anin .. 
tion and "ir«Hian interview •. 

Tile UlUal conUOIl ....., 'PloIie<!. The materialJ employed in s.... 
rion A are found to btl of ""rnplUlb le dlUk'Ulty to tho .... OMI'l'loycd 
in Seooion C; fo r IIOme IP"OUPI. SeNion A m~terial.o "'" ulO!d rim. 
and for lOme JrOOP'. Sesslon C m.cderiail are used rll'Sl. Po";ble 
pniOli!:e dfectl an! ""ntrolled by ;nterpolal!na: \nactmly in place 
o f the (train",,) Selllon B (and found to be negl igible; if anytl\ing, 
performance BCI.I wu .... unl_ 1000llthing \I done to climln.Le!.he 
conl'lllion produc"ll by .... imil.tinll a large a,><I indiptiblu m .... of 
data). For all that. and pn!SUmahly ... ; n!IIUll. of inductr\nlling 
awd""tI with THOUGHTSl'ICKt; R pr1lM:iplel in &.ion 8 . there 

I 



TAHLI\ 9.1 

.. ............ '" LHno" K:.pnu.-.,.I M ........ 

~. 
T ..... : 
It. W.lk .. , .i s, ... ~ "fOUdtdji.,ro T.a<M"6 (CI>opt.. 1). 
r . Eneolo , TIl. ~I"'''' N.,~fC (CltaplL t nd un 
J. Lillo<)': n.. c,tI<uI ... C ... ,'" ((:10, ...... I I, I ~. l ~ . l~. Il>, 11). 

'" 

J. Cla'Yc: WA Mop "I In_ Space:' in ~ ", __ ."lJo. h_. K . .. d · 
_1 \ .... ). 

e.O. ~u ... : Exl ....... ''''''' hI< I n\.rOd~L"'" '" KIc/1ud WillI,I"," ,,,,n"'tkNr. of 
,<;n .... o( 1M Go/d, n n~_ •. 

-, 
TUI1: 
1.. WiU_t!'In , ~,~, .. w.iro.J'llRorop~~ ... (n.roetI). 
A. lIcIo o'" ColI,,'.d ".~ ... I, ~ Phobl .... ofSo<ldl R •• II,y ( .... rulo). 
W. 1I.lMobo,. : PIo,.iu • ...t tl6t<>N1 (Chopu. 9 .M to). 
L Sdorodi_: "'100, .. Lif" CCIo.pl. f l. 
e. C-_: A s.,.....u R .. lily (In"""ucllooo """ CiulpW. ~ ...... 11). 
C. C-.. _ : Jo ...... y ... II,Io" (ClulpLa. U • ...t toJ. 

;, • ¥ery marlted and JUlllt.iclllly slgn ltlcant improvement due t.o 
s.e.!on B praclke. Th ... result.t are lIlown in Table 9.2, and the 
acqu isition of I" "ability to learn " il mort marked In Lenni or 1.111 
"ho .... and ''wily'' qu .. tionl for which the an_e .. we derivations 
_ ""planat.ionl mooUy innovatM by u... stud,."q. Oraphioc .. 
Ip<mM!I (fo r ""unpie, no ... and conMCtion charta) au encounaed. 
In lllil arnnllemcnt the mat.eri all uoed In Session A and SllSfoion C 
co"""pond to the THOUGIITST ICKE R d at a ban k, and In Se .. lo n 
B, to. rtripped down "I"'ration or the TIIOUG:ITSTICKER IY. -. Vanoul compromisel and cLasnoom m minioll'llbl<! technique. 
h ..... been Iried. Detai1l o r the curren Uy uoed technique, .. hid! 
workl weU ror 5t h and 6th rorm lI.udcn t., are giv~n in Appendix 
C. II is • pncti(:able , rairly inex penaive method tested oyer lOme 
l ZO JlUdlMlt.; It can be uJed a110 fo r adu lt populatiON, and. mod_ 
ified version io beIn& pllo~ for use in primary .,hoolo. 
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"" 
5.0ISCUSIHON 

The average improvement fostered by a TflOUGH'TST1CKJ.:R 
t.echnlque "' unequivocal . For rubject matter which '" 00 heteroge­
neous am] sometim es recondite , It is hardly necessary to que.tion 
the trarufembUlty oC any ,kill which is acquired. 

We do not claim that everyhody "leamoo. to learn". An appre­
ciable number of the Itudcnts opLed out (espeocial\y before the 
latest technique Wat introduced). We conjedum that th is is the 
main I'Ilason, In pmcLice, why people do not "l~am 1.0 learn", A 
["'" who stuck Out till Lhe end oC tile uPI'rime"t gained Llttle 
benefit, but these fo"" • lI'J\aJl pe=ntag~ of the total. Most 5tu· 
dents who did not benefit already had the I:eneralleaming . klll In 
their ",perloirc .t the oUW,ot, .., that they canno t for !.hi> rellSOn 
be snld to hay" lcamro II novel art. The great majority o f studen t. 
who weto initially naive and who did.1ay through the e Xp<!rimcnt 
mowed Il m-Jor d!l'gl'C<! of improvement. F urther, judging by their 
comments durlng the intervieW!, they cnjoyt-d the e~l'eri~"~". 
found it uJCful. and beeame Rware of how they..,t Rboulleaming. 

Amongst. th~ otudcnlo who did show ""iden"" of learning the II1't 
o f lcaminll in the cou,"" of the experimental ses.loru;. the re are 
two l/lOup. of . pecia! interest. 

(al Student. who.., response at the firlIt ezaminatlon Indicated 
thaI one (or Rt the mO lt two) text pusage had oo..n pIcked out for 
OIClUtlny and the ,.,.t nrglected . ApRtt from the ac ... crn time con· 
stmInt impo.,.d by the work""tting. U1, .. e student.. might have 
been adept .. ""ria/1m" Or they might hive been "improvident" 
leameR (with a purely arbitrary, oequentiaJ·looking, learning Jtnlt­
elY). 

(b) Student. whose replJes Rt the first examination showed 
e'I"'Y lign of "Olobetrotting" over lOme or all of the text passages. 
Given longe r. they might have been iUCceut'ul .. holilt.. ... AI It I •• 
they answered question. in tenn. o f loose. diiwrt.ed. or even flU"'" 
Iy nominal pl<!udo-analo~", (Kcnenln y. notlnll aimilaritie. and 
neglecting differences; invariably. unable to explain the topics thUI 
linked together). 

It wa.o sometimes poaible to oblel've grou features of ""pIMa' 
tory behaviour during the learning ..... ion. and these observations. 

, 



"" 
WMon available, aft c:ommensurat.e with the .,.Uero (a) or (b) d .... 
tfcl.fti in the examination phaoe. 
Af~ the ' n inin, .......... D, u... majority o f th_ IWdenta, 

type (I) Or I,,,,, (bl. improwf<i t .... ir performance in tennI of ....... 
lute ICO", on Ihe e>lUT1 inal lon fo llowi ... SeMion C. The t im. con­
rtnlnl upon Learn;n, In $Hoion C ill juot. all .uinl~l AI It It In SeI­
lion A, but jud,in, from \lie AUdcntll do!meanour ",kiln 1eun1nC. 
it II far leN bolh<!flOm •• Nearly .JI of !.he Itudeni.l; lmrx-d • 
,(",cture of their own upon the texl.l. were bolhconllCloUI ofdo;ng 
10 and able 1.0 ...,.,.11 the IIlructuring scheme (otwn JI1aphed o r 
chuted un pal"") ' Studen ... of Iyp!! (a) ~nl arged the teOpe of the ir 
aplanlUon (OCClLlion-.Jly fallin, int<> thu "OlolletroUJni" mate) . 
whenu type (b) Iluden\.l concentrated on .. ti.r""tary oplan. 
lion and derivation, AI though compenul.in. for the!r orillna! tle­
red (at the train;", RIliOl'l lh~ wen! probably nil! IWatt! of their 
pufonnancol and thu. all'" to obtain corTtCtive fMdback from the 
\Iainin8). 

Oboenrltlon of bdl ... lours ""d pn>\.ocoll RIppon the main 
conclulionl '-d upon • _ all.". ..... plc o f w"U..:onuo1led re-
.. Ill and upon the theoretical argum .... L, nam"ly: 

(1) lnnovltion involve. \11" rHOlution of mllrlY aim. to produce 
~ .. 

(2) Th" may oe<:ur In one I"'nDn (bnln) ir It II inhabit.ed by 
more tllan one P.lndlllidual. 

(3) It may, I!'Ql,lally well, occur in JrDupt of ........... 1 people. 
(4 ) CoUrH _mbly .. replete with Inn""ation. 
(5) [nno, atlon . .. COlO .... aaembly" (in the technical IO!J'IH o f this 

book) lIrId "Iearnln~ to learn" are tied together by. common p ..... 
celli, which also M!U thl'D'l apart from 1_ c reltive learnin,. 


