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Chapter 10 

A~ Aflfmptfd Intt!paUorr of Thtorif. of CrNUulty 
Gild fllll"lHJtlo~ 

The presen~ theory o f irmovaUon io intimlto!ly connected wil11 
tMone. tlat ..... tefltatiwly oceepted u uplalnlne certain ty",," of 
creative .ctivity. The comparative ll.udy in tllio cha pu.r illimlted 
to a handful of po_ lbilitls and .... mcted e_ in wbich a process 
or mechanism 0 ' innovation .. poAuiated . Purtb ... , the e""",, 
uamined ....... pported by em pirical. .... idence 'rom 1!~ld dudios, 
hiotoric:a1 o"-"Itlon, or (OCC&IionolJy) laboratory data. 

It wlU be UllIled \II.t t.hf! prsent l111!'C1ry be ... up quite W<!Jl and 
do"" • u.eM job o f work in unl(yilli the theone.ICNunJaed. In · 
IO far u thill and other tMone. are not It oddl , .... en thoug:h mOlt 
other tI'Ieo"", laken &lOIle hlft senir..,..,L point.. 0 ' dlfl~nce, it 
if; ntuonablf! to claim that our \heal)' II I generaliAtlon of the 
others and is &lJO III IIOme relpeCtl: mOn! detaUed. Thil p"'tefltious­
lOundlng daim II duly qualified : the raet ii, tha pn!IO'!nt theory, 
though it hu pl .. !dlcti~ power, iI aloo b.llored to fit limited uper· 
1m"'t.al li tu~U""I. n... o Lben, in c Olllnsl., hi ve . far richer field of 
inlnprl!tation. Let 111 _ at l11e ouIRt th.t!be ~t theMy II 
no .. bet~" than t be ot.hf!n. It ;1 ~ic and the othen h""e • 
~mi<: co",; the ",enU!l.lilini capabilitios" of the theory "" 11m· 
lted to the 'Yl t.m!c rol'l!. But, ""'" in thtl Ught, the unlfi~ltlon 
IChleYed III nt.rl'mely \alef .. .. 

Section 1 cont&iN • brief _iew of the literature, U I ....... IL o f 
.. hleh certain eompanrble theoriell ....... lnkled out fo:r Iu.. nlion. 
Next (SectiOll 2). U>e prell!f1t theory iI ""Pl'I!JSI)d in a form appli· 
cable to IInf~ttered creativity (ylflldinH lin 'pproxlmltion to the 
ltac",ment In Chapter 6 and Chapter 7), Section 3 it devoted to 
comparirljj the RiecU!d thtrnet with the paradigm of Seetion 2 , 



'" 
.nd tile fft\I.!u are .. mmaritfd '1'1 &cllon ... Methodi of touerina: 
c~.tlvity (mo.t of them already dUcuNed In a dirrel'Wt guile) an 
noLed in Section 6, and Section 6 bri"ny explorft the MucaUonal 
ImpUcaUoru, 

I. EXlSTING TIlIIOR I£S AND THEIR CO_ON PItA'nJRES 

'I1w! HI ... n.tun on inno.'8tion and c reativity 11 wid""p.e8d and 
oddly mind. One .. peel or il ia """"",med with tIM! poychometrlca 
of Innovation; ever lince Qalt.on'l (lSS3) Itudlel, attemptl have 
been made to demonltrlte tnlto., lUU.lly Inherited, th.t are con­
ducive t.o inn.,..ation. For ,""aml'le, GuUdtonl'l (1956) divegent· 
production r""ton (analyud into _ual componenu In hll 
~SlNctun! o f Inlol!!lled" model) CO &Ion, with. tendency to Inno­
... te, Or at least to achew ""nvereen' thinklnl- SeverIlllmportanl 
fa.;1.1 are genenJ.ly ""knowledged; for inltanOl!. ,"en I careflll 
","udy ( ... ell u T~lor and EI1Imn, 1964. uainS the biopaphleaJ. 
In_enlory multJpl&-f.cto. ted. batterlell), it t.umI c>u1 that I pro­
penalty to innovate II nOf In regiAl8 with ac.dftll)e perfOrInanc:e 
and II not dirtefflltitlly predictai by academic .. ' ....... ' But., unl_ 
the pl)'chometric: dl!'llce& are used in tequenUal illvntiptiolll of 
dnelopmenl.al ~holocy (Piaget 1968, Baldwin 1966), no lpe. 
cilk medlllllilm of Innonr.ion ill directly lnyol~. 

It II clear tha, the prnent (mechanism oriented) theory canno t 
be compared with theoriel .. hkh Involve no ..,riOUI poitulated 
mechllliml; til;" in nO ... y del'lt ... the value or studi ... limed at 
Iktcrtblns or predil;tinl thl! distribution of cn:-tive mental tnllf In 
a population or theif ~h,pment u a function of age. Ho .. e.-tr, 
it. wen>. improMnt to identify ...u.bl)' tftW)1e !ftit.o wilh a. 
IUviI)" U 10m!! ........rchel'l are prone to d o. The .. Mil)' made con· 
Mion betw_ I teNoble reat ...... IIld I proce. or mechanism II. 
ca&qory error; cOllunltUn, th .. error (orten in ..... ry IOphlltlclteci 
form) Ie". to the well.known IIazarda of (un"IWngly) equltinl 
"inUlllIKen~" with "performance in an IntelliK"nce !.ell". The 
perill are eopecially veal within education, "IIere individual value 
judgements, ' 'he II intellil"nt" Of ''he \I creative," are apt to bane: 
upon the reouJts. If only tor thll reaJQn, we i,,"iIi thai. _th1ty! 
inno.-tion , .... ateYeF else il m.y be,;'. ~ or a m""'lIlllm, 
.. ther than a COJIlitive fnanit-..Uon/behaviour palJ.em. Hence-



fonoroni, the d~ II confi~ 1.0 theories whk h pottula"" • 
process or mechanism WId whi<>h may .... on incid~nt.al """,It, be 
eompared with \.h ~ p rucnl theory. 

Prop<>lH!d m~"'h ... l.J.m. o f creatiylty may very roughly be clua;· 
fied .. Hnru iltk: Or cultural (on \.he one hand ), and IndMdu.J (on 
the oth~). The demaraot>on if not at all de<lJ<:U ~: IrKllvld\UIJ inno­
vation ui~ pt.c, III • cullllraJ conUlltt aru1 iI ofu,n IlWtUated by 
Iin,wstic tooil IUd! .. metaphono _ien_Un, anaI~ and pan>­
hi.,., For a .... ple, u... thea....,. of Upt.on and Samf"Of' (1963). of 
Claire. (19(6) , and Fromm (1951) posit general c1_ o f m""h­
Ilnism lJIal are evidenced by the hi.tory of 50Cietal (ran. fonnatio" 
O. the otructure lnhcnm t In • corp". of lmo wlooS" con .... nt.ion o r 
r.n.dition , fo r !nttan~. the II.ructure of mylho or . style o f ""p ...... 
sion. In conttut, lndividualialioo lheone. - due 1.0 Schon (1963). 
K"""Ue. (1964), &melt (1 953). Gordon ( 1961), BI..nOllI and EJa.­
hout (1960). Fllther (1969,1974), and Maslo .... (1954, - propoa 
more or IeIt IlpeCIttc mecbaniunl for Innovation. and find IUpport 
either from detailed prol.ocoloo, hlhoral.ory u"""ment... 0' the 01>­
IOllVation . mllde It !.he ,,"vel of Inl<!,.... ,," w. by delil:l'lcl'I anthropolo­
patl and ....,iaJ or educational plycho!opatl , It ~ ,till we from = 
t)'lU>mic point of vie .. thai. 'he fonn of innovation in !.he ~ 
(..:>clal. culw.ral or Hnl"ldic) ill id""tinl with lIM! fonn of penon­
all5ed and mlni_lelnnovllion, 

1.1. Comm<m FHf~"'" 

The theoriea of Schon, BarnQtt, KI;)IIILler, FiJ..:hcr, Gordon, 
Mulo .. and Eilhout hive (or may be Interpre~ u hiving) certain 
importan t r""ture. In common. These .... : 

(1) All o f U\em an concl!ml!d with u/"tion., either abltnet o r 
hokiinK, bet_ tangible object.l , t'o. example, InnoYltio ... in 
ICienWlc theory deal with m ltlon.lnvol'lin, coherMt aetl of p .... 
]>OIition. called Ih«>ri#:. (but heneeforward, and in line wi!.h !.hI 
tenni nololP' of the book, caJJed Ih~u, to avoid L'Onfulin8 "!.heo­
riel th.t .", IonOYltl!<!" and "tMoril!ll of innontion ") . In c:ont.rul, 
I lecltnicIJ. invention , E'RIl If boIcked u p by a \h",,1J,. retU lls in a 
relation In.ot.&need by • tangible object. 

(2) Th ..... II • ph .. o f ochiml Or disunity of atUntion wh~by 
arnorphOUI know lrd", ill divided Into iIolatcd unlto. The unito m"Y 
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either be problems, ..-ifJed by .odjoin i"i • con""" ~ to lilt! o riginal 
..,lationl, or dlstlnc~ pe~<:tiws. 

(3) The Isolated u ni'" are jwttapo&ed (M. rul~, in .Iati<!r COn· 
""'~ o r by union In • contrived o r accidental ""l'IIt). 

(4) The I'I/Iu lt or this jwo:taposition may be I.bo" ive : It. may be 
plOductiYl'. 

(5) If produc lM, the I'HlII I il an am,loe betwL-en the o rigin&! 
unito IT~I.tlon.). 

(6) Supj.lUle coaJ ..... -enct! does ta ke place and yield. an Inno,... 
llo n. A " llU"(Ie" innovatio" correspondl to a /lMGmlll(!d an%ilY 
(our nomenel. lu",), r~ lh .. t than an ifomorpM.",: how"""., 100-
morphlc anal 0Ri.,. ""' u ... "lIly L"Oun"'nan(. ... -d II IImitlnl c~_ of 
innov'lion. 

(7) The ..... 11 of c:orJescenc:e, If It takes pl""e, " IOC<:I'l'dltod u 
lUI ;nnoniwn ' rather than an iMighl or • hriahl Idea) InlOr ... u 
the ~eral c:oncepl, o~ Interp""u,d in Itl own univel'lO, can also 
be l"'fI"""nteil In one o r both or ttle \l nivt-"", ~roper to the unlLi 
",""",u,d by • .,hlam. 

(8) Very deflnlte subject~ "I'll'" Ill! correl.led wlttl th" 
ph_ (1) to (7) : thHe mlY be liven neurophYlliol~1 Inte" ' .... 
lations. 

1.:1. QualifiCtJ I /Om and Dioc/aime .. 

The kind o f men\.lll Jcli .. ily counten .. ""W lIS Innovative , elth~ 
by UI~OriCi of the ty pe ouUined in the 1'"",1001 SUbteellon or by 
o ur o wn thllOry, Is quite n ... ruw!y bou nd c'<i. The defin ition. In. 
volved are technic&!, and the ir _oJU C "'II.. upon a poIIlb ly bUn k. 
ered tpl!<:iflcity, 

Yo. ""ample, supp0t8 lOme child",n "'" I,laylng wlttl Plpl.'I"I's 
(1970) LOGO. A ch ild di5COVero • p"""lplo! (tor inltance, "sub­
routine" 0 ' ''partllionlnl'') applli:ablo! to uillina p rop&ml, and 
ttle ""wei program Is unequiYocably ... ""[ .. polltion On th il buiI 
from the old ~rocnum. Accordine to tho> hypotheall under dilcu5-
Non, this ulrapol. lion iI not ill /Iaef( ... ;n ...,...llon. Ou l P.pert 
( 1970), Rrun.". (1966), and o then; ..... etimlll malnllln thlt It i •. 

The.e is no fundamental d iqn!ement, O n the one Iumd, ;1 Is 
ltupkl to argue OV~T I.I'm ir>c>loe (we hive aln!ady hinted that our 
te<:hnlcal dettnlUon mieh l be unfair and concede IhaL lhe other 
""'i"- may be mO ... equir...blc). Out, nomcncl~ture '1»-". we only 



noted thai. ""tn.po"'Uon II not in It.,( ... Inno ... t lon. Let UI &grft 

thai. ulRpot&tion Ia n--.y (in LOGO. it 1.0) . and comment that 
-0 far u our technical uuae ill """""med. the child" inventiveness 
depend. upon what ill done with the ""lnpolaUon. I.e •• the ne ... 
pl'OlfUTl and ita productlonl (lleometrlcoJ pattnn. o r wh.tev .... ). 
h~"CllforwllJtllUJt " P". 

In particular, the child win be Innovative if P ill u~ to JUUell a 
new 1dN.; that ii, If P lljuJ:traro:-\ with oome p. On the LOGO 
un!v@,.. o r not) and II found to be ... 0.1010"', -0 thai. P .a1¥6 a 
problem .. gested by thlt mean.. If -0, P It uNd .. an Eo/flh: tho! 
woni It culled from the early ",otto: o f Storm (1922), ..... od ... ted 
..,d developed by H .... ki ... (1969). In t he ortctnal context . an 
&cUth II an object, c:onventionally a oIab of stone Or ... 00II, ... hid! 
.., Innontor .tumblH aero .. by aec:ident, It diff~ from other 
objectlln IIlggettln ll a novel " ... ; for exam ple, Ita "'ape fita It for 
ute u . plough. The innnvat.ordid not have a plouah In mind, bu t he 
did (uy) have in mind the notion of breaklnll up tho jP'OUnd. He 
Innovate. (and h;, In novlUon 1.0. plough) in""far .. the Eollth (P). 
in juxtaposition with the clou of earth cu llins butrumenta (P-), 
form. • i\lncwnal IIIl&loI)' WI II !"eM>t-red .. an lnvenl.lon (tho. 
plough). Here, _ ... bmlt that PO\.ential Eoli th ....... PIlemted by 
exlnpolltion, to (onn P; rather than croppin, up by accident. 
In thll f8ped. the child .. extrapolation ;. like the act o f walking 
over the earth. The .-!It of exuapolaLion It 1n00000tlw II P II 
ualnllIlt.t<l in the oontext o f p. , and yields. PI"Oll"Rrn tht h .... 
radll:llly d ille."nt I\mction. Probably everyone ... ould qretI thBt 
1111.0 II "mOI"e Innovative" tilan the ext.rapolatlon It",1f and they 
m\jj;ht agree (depend ln, upon the del.aiJc<J condition.) that ollly 
.. ch 11.1 o f au-polation count _ ";nnOYf.l lve". 

It II alto .. orth poln ltna out that " ndn ... eryday circum ... ..,.,.,. 
an appan!nt ""lnpoillion an be due to • (technical ) Innovation, 
and it i& only In an operaLine: I)'II.em like TIfOUO HTSTICKER (or 
• "pain<! experimenl" Of • "depth inte>Yie .. " pem apl') tn.t tho. 
oriIInal -mlon, "the proll"am It unequivOCllly an ex~pol. 
lion, H II juotified at all. 

~. A GKtl EKAL REPRIESEIfi'AT10N 

In ord~r t o obtain I clNt- 8d. o f companIOn. betWe..II Ipedfl" 
exam pl.,. of the Cl"8tive mec:hanilm. dilcuaed In outline In ,s.e. 
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... u.. 'n_,lon .. r~,,""'1ri<aI _~. 

, . .... I ...... _..,a, _II' ....... Aft 
• ..... p ... "r ....... ,0.1 10 , ... 01 __ " 

or .... 'nr""",,'lon u.-.... ''''''!>N' 
.. ,Ion or 1I1.,....odyn.mia. '" 'h, cn ... 
.'-noeth,,, .. r , .. pl<. (I ..... . ,.oIi .. !l .. " 
of ,hI. ,.n .... lio<td .n.1oJy ..... IkI". 

(e) Th. p.o<Iuclkl ... ..., ~~" to , ... 
",,,d .......... nd .......... pI .... II ..... 
_ .... " ... ~" comlnIctioft of .",.,... 
".. .. " .. Pf'OII ... ......, 1>01 ... ...,..;""" 
anlr.., ........... Ity .... 001 .. i" ... ~, 
rlu .... 

(d) To .p~,.h.nd lh ..... ,," of ,h _ 
. nmp'" 1\ 10 'm".,..,""", to ... 11 .. ,/Ii, 
;nf,,,,".1Ioft ,houo-,. ",,~Id h ... !.on 
_ ... ..-.';"IkI. nf ........ ... 
o1y .......... '" ow _ • • MI_ ... 
"'7. I" I ............... 0 .... 01 ,"' ....... __ 
..... tMory by rullowiac ,Ila, _ .. . 
{el Si .... tommon "","""j"l .r ... .... 
'0 • f ..... (.I".") .Im tho ;ono .. ,,,,, 
( .. hoO, .. oncump..-.d by ""," ~ .. I" '" 
.... idi". I" .... ~'l ~""'m .. . ..... of 
I .... In,,,,o''~J" ... """"'1' ......... .... .. ,.... _n' _ u.. co"'''''''' 
mroolnl..ro • .,'Kn, io ....... 0<1 . 

RaoJ .. tJo" ... , oIth .. ,,,_ on "'" . 
Ionool " or "" "uo.maI·· prnd ... U .. 
IM .. ~' ..... --U ..... 1'1>0 ,., .... 
.- 10 wid.,y dioc:.~ hy ... d., ,,"y' 
choli>llolo , nd "",,,,I . nlhrop-ol"."": 
"ot.hly "1' ""_n (11112. th .. 0.... .... 
bmd . ff""" .MI HI ..... thon Do-u ..... 
L<ami ... l : 80_ {1 958, .... N ... " 
~",o"'l: loIo11d (l~n): .O>d 
.s~_,,>; (leU, ~IJ' ... 00"_ 
, ;0" with ...... 'Co .... c..11~ ... " _"d 
oth ... M ...... n .. m ........ n •• ). 



'" 
1'ht! postulate (elaull! ~) that """,mon meanlni a&JWm""t is 

nl!CelA1}' is "'"por ted on t .... following grnundl, though it eould 
""r\.ainly be JwtifJed, mo~ .. t .. faclonly perk"", by meaRI o f. 
formol arguDI""t. 

The converul.lon bre<!dinR P"""'" (el ...... 6). 0 ' lOme ~ntial. 
Iy similar variant, II th~ only mllChaniom able t.o produce t wo or 
mo •• P.l t\tl"' id~ d .. nOVO from one P·lndlvldua., Ip.an. from. 
,.OOom ~. Notice. that any random proceM ... hlch might be 
Invoked Is of • peculiarly tundam .... ta1 Itind: for example, "NoiR 
SotucM" and "Background Noile" win not ... lfice \0 o pWn the 
random fif:ment, u.oulh I I'Pmpriate soru of random ~inR 
pi'll es miKht be employed \0 describe it. The ullLen"" of two 
or rno", P.lndividuals is noq\liNd ... ~ (cilIUM 1110 ~r th is 
..,m of dermltlo"" rw:ul"lli¥e, .atber than VacUO'" or tenninating. 
AI • matter of empirical r..,t , the pmce51 idumb",\.ed by th ..... 
defini t iolll dOOI take p lfK:l. 

:.:-.:..':. . ... ---~~~~:r~ '~-' 
P'if.IO. I . Simple an"<IV COOIfIc\I ......... ".. _rp/Ilom .... 1 "" ,., ' • 
br • '0"" k _ u_ ,he .,nt.<1< ... rOO'fftOl .om"*'l., ...... ....,n "" • 
...... (Mil ollopic I ( h. Xl ............... loI(il of ''''''' J (I. YI whodl io rep-
.-nted _ Modo! M{kllft M, dlolll>c. (."' ....... ) ~~l ... _ 'It Iftlo<J>« .. lioa. 
n.. ~D"''''' ~f In .. ,..,.. .. 'KIco an aim ...... "",,leU' •• f ... llltloo JI..,.) • 
.11,(,1. ,v l"!~1 [g, ",mpH";., . I ... """,I. tho ;ftt.'1> ..... tI~". o"d <Qm p;' oo;_ 
... ,. the r..",... to< .. l. 1><,'" .. ke .. lb. ~'.!'!:s1!: j no''''on .. »I .... ,b. 
,.~'""n t.U •• """"Is M . 110 ......... Iko ""'~ of Ilo .. eono'",.UO" 10 • .., .... _ 
D)I ""U"I tlu. u.. o" .. U_n, """"g •• ;nd ___ on loom"" .... _ bot .. _ 

-" 



ewro- ......... , ... . " .. ......-. 

':~f---";;;;",>l ""-- ..... ,-
.-~ --... , .. 

=c..----'==~F'~ 
__ .. .. 'll 
...... .. m .. . 

"" 

.,.,.. 10..2. A ........ _ ..... 00 rtiao.Ioa ... ~ ..,. ........ lMcI topIo f, 
wi .... _ Mill;" • dlJliroet an_ of ""'"" .... u.-. on<! 110,",,""""" 
M"V). """'""'lion 01 101(1110 JlFlXl,ieldo ... Cl) ..... o' N (t).o "'I"{Y) 
,ieldo Ny(t). N_,I0 •• _ .. 1'".,. 10.1. "'It) I. "'''IX)'' _"""k will> 
M(e) 1m Mn, y) ... d Mill'" X io • "~III of N"etl on" )1m I .. v 10. wI>. 
qoUm 01 My(I), AI ...... .,.... of LIo_ "",1-<11_ ..... , .. 101 lot. _"'1 ..... 
_ ...... "P'. 1Ioo\ .. odeII (N.II)."" M.m ..... oI. ......"".... It ... <><IeII;"1 
loeiIiu.o Ill' ("'"w .. for c\ari'r 0 1 •• pnMioooJ ...... placed by 1.",_ of 
.... In_ ond ... ",pllOIIDft ."" h.~ .. u.,.. .. r...-"- .......... u. ... 10'"'_ 
oIioH! ...... 01)' ~ """"" ....... u ... ~u.", of ...... I ond !'roc I. 81milarcom .... nlo 
... oppll •• bl. II Ill' 10 .. placed by the fo • .,. In""' .......... N ' ( .... ""'. 41 " • 
• a.'~nll.nl!ll .... 

We .... unwilli", to counten"""" III part of OUT theory Ill. pecu_ 
liuly tundament.al and .. bile type d. random event which milCht, 
,.. Iln .ltem.ti~ 10 eonvena1lon bmedin,.pve o.e 1.0 th" nequired 
"pply o r P.lndl9k1.w.. becau3e 00 clear meaninj can be liven 10 
random evenu ot Ihll callhn!. Instead, ... invoke tlH! a1~y 
"",Ic<d principle, ........ 1_ unit iI. eon_tIon," and alIpnftlt it 
by the fIIrlhn- pom. ...... , " ' n any .,.,n'«' .... lion teCOm ftlo(btirll 
mo~ u..n one poMib1e Ilim (~lIenUy nol In 1I'Il«al • IlUict 
COIl~OII), .~ leNt. one common meaninl agreecmlllt W rellChed 
aftoIr • finil4 nllm ber o f occ:aaIom {1I)1lIId b retOlved ... II'ner.l­
~ an.IOlY rel.Uon". 
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3. GOMPARlSON OF THio:OlllES 

In Ute following ..,.,tion ...... era! theories ...., compan>d with Ule 
pre.ent theory In an attempt to ~chicve non trivial unification. 
Something i. gah, .. '<i by all Lhe UlI'Orit.'I (our own Induded). 

3.1. Schon" Dl.placem~nl of Concepti and Tllllooolion 

Schon (t963) i. primarily concerned wi1.h technio::,.! innovation , 
;lIve,It;.,n on Ute pori. of poople o r I.e""'S, and the kind of c re­
at1vlty m""ifest in understanding (rather than proving) a mathe. 
mdica! p roposition. li la theory is huM"Uy exemplified by mull. 
ing through , ,,,,ord. o f indu&trial inveMion lUeh ... Rouman'. 
(1964) c lUlie and compcndiou. work . 

The b"", bon"" of hi. argument aro as follow. : the unit8i'y en­
tities in the theal)' "'" concep t. designuted "Schon Concept.." 
se, eon/all, mdapho ... deslgnal.ed "Schon Motaphon" SM, and 
"displaced con""pta" SD. A concept may be • proposition, an 
ona1oIlY, or a th ... i. (all .. , a theory). Any toncept bring> about a 
relation (ft), and it iI; "5truel.llred" by t.he contc::d in which i~ al>" 
pun. All concepts occur in 5Orn~ cont.ed. The context is a..,t o f 
facta", other con""I'''', and IlmpruiU"ra; typically, a the.;", tOKeth· 
er wit!> an interpretation IlfId an Intent ion ( tor c~arnple, to ..,Ive a 
oJ .... of problems). 

To ohow Ulat Se!>on'. theory and Oll r own hypot!>".i. are I_ 
rnorphic, it will be wHic;"nt to conoid ... t he most. Ir"neral cElSe 
.".amine<! by Schon. 3nd ID point o ut that he ""rmlta 0.11 dlminu. 
!.Ive or constrained rormulalionl .... opetial cuel. Any composite of 
th~ general case or a . ""cia! c ..... is also permisoible. 

The theory iI; outlined ... fonow •. Q,rtaln concepts arc enter· 
tained by one penon or severRl, hut are dilltinlf\liohed with reaped 
to their un iv~ of intru-pretation, ... fo r exampl~' 

SC, realise. R, in X 
SC, realise. Rt in Y 

where X I!nd Y, at j"llSt, mll13<;t.erise oont.e~ts and problem • . 
At lOme point SC, and SC, are Juxtapooed and related by a 

Schon Metaphor Sill which d""ignatcl a putative or actual analogy 
relation . In general, the analogy ,..,Iation 

SC, (SM] SCI 



cannot be rnliled unJ __ "" all!! taken to modify (d~_1 SC, 
o r SC, 0 . both ; for lnatance, it is not """erally poMibie La re.]i.., 
sc, in Y o, SG In X. 

Suppo.e SC, II tranrfonned. in thll coneeplual 'Y'~, 1.0 yield 
SD and thp' SD, If rnliled in Y. yieidl Rj (vice v_. displace 
SC, ). 'nIe dllplad!ment is .. "dul it SD ean be realR<! in X {' hough 
SCI (annot be) and if it rnlloH Rj In X; where Hi enc:omra- R, . 
If 10, SD iI (rHled, Ind the model eonlt.tucted und~r SO In X 
(which brinlll .bout 1\,' ) 11 an Invention. 

To live. roncrote exam ple of thn PI'OCftt, one or Schon'. coJ. 
Ie"l"'" wu famUla. with the canlext, X, o f rt'Cycll ng and rerrelll. 
inl th e conllm.ul,ent.l o f a elao<'<I """ironmont In eontac:t with a 
polluting lm tity 0 . further environment.l. One JYIWm, ehara.::t.er. 
iIII!d by SCI, filten and recyc1 ... air in I Jivh'l K IpaCO after earlron 
diox Ide and o ther wute products aceumu ll\lld d urin" habitation 
_ mnovfd, The relat.io n thu. PlUIlrved t. R, . AI the outlet, 
when th.e requirement fM a el ...... ;nB device ..... moo""', Schon 's 
collucue d id not immedlutcly mUiIe. me.e Ide ... but leamed 
aboul ... 1alIa", and pm.- r, in a further context, Y, o f cleaning 
m8Chin~ (lor ex .... ple, vacuum cle.nen, broom. to. bru" lng " ",. 
dust) by " fYNUIatic InvHtiplion. On" m..,hin" m&BC;1.MiIotd by 
SC, uta • buffer m.terial that;. in equilibrio.l conu.: t ... ith" dirty 
IUrfl(:tl and II readily remoYllbJe (fM inltance, dirty ..... dull thaI 
iI thrown I Wly) and pre.erve. . mation ft, in Y. The buffer mate. 
rial must be dllcudlOd U lOOn .. the concentration of d irt In Ill. 
equal to o r (Il1!lte. than the concentration of dirt on Iho ... ,{ace 1.0 
be cleansed; alhe""llI8. "cleaning" c,,, ••• ,,, ""d dirt II tranlfemod 
back 10 thl! ourfaec. 

Al thll stagg, It wu recal"looed ISM) thal the buffer mat<=rial t. 
In ~nui1onlll,"r In cont.acl with the larger "open" environment 0 1 
thB auf.." II nolion from context X). Bill , it thl! burfe, ma terial 
(alias, !he burf", ""vi,on",,,,,I) """ bf! recycled and renewed, the 
aet o f cleani", can conlin .... without limit . VIIriou. mec:hanlmu 
.... able 1.0 teo.:ure theM requln!ment.J, bul n ...... of them II IdentJ.. 
eal with the syRem under SC, (for teC)'e lin, and fill.crin, air). 0"" 
IIICh ntIld'IUl.m, chuacteriJoed. as" dj,pl~~I{SD) o f SCheon. 
oiIU In I bu rr ... ""vironment of IAbrie in eont.ec:t with !he lUlface 
1.0 be cltllrll!d and permealed by a continually nowlna: liquid dirt 
... Iv",,~. The Jiquld IOI....,nt il recycled 10 Utat. the dirt it clll"l"ln can 
be ",moved, either by di flefOentia! IblOrptlon , Or elle Ilona:. t On. 
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ccntnlion gradient, and til .. purified liquid uoed again and agaln as 
the primary ""Iv,,"!. 

Suppose that SD, thl! dlopllOCed concept untJ<.r ""&mlnadon, 
really work .. in the "'ose that a ~Iocm or proKJUm repre..,nting 
SO can to<' mooelled and ..,ali.ed in same concret<> or inlocUcctuai 
universe distlnct from X or V (lilY, in Uj. If 50, SD may be, but 
ne«! not ~, realisable in X and/or in Y. At thi. stage In the pro­
ceedings, SD il I workab le idc~ and "candidate for realisation In 
X. 

Let SD. in rad, he . cucceu.ful """did"te , I"""far ... " ryl~m or 
program rnp", ... "tative of SD can be modelled (compiled ""d exe­
cuted) in X to brlng about a relation R, of which Ri is a rubrela­
tinn. "" that R, is ""tisfied If R. is ... tisfied. Alternatively, if Mx as 
berOT!! ot.and. for "model in X o f," tet both Mx (representative 
SCi) Rnd Mx (rep ...... ntative 50) brinG about the ... me ... laUan 
(R.,), but let Mx (representative SCi) be a mbly.tern of Mx (repre­
.entativ .. SOl. 110 that SD fumithel • mOT~ gcnernl oct of cleaning 
me thod. than SCi. If 000 OT both condition. aM ""tiofi"". tlmn any 
M" (repre""ntative SO) I. an in~nlion (in the con~retc ""n ... of an 
artifact); Mu (rep""",ntative SD) Is .150 an Innovation (often, 
tJu,ugll no t nece$S3rlly, an abstraction of the InvMUon); and SM i. 
tile analogy relation, o r " meUlpltor d ",lgnating it, which Schon 
reglllrls ... dosely uin \.0 c..s.i .... r·' '·Radical Metaphor". Schon 
aJso notf" that a ",cceuruJ dilplllCement (SD ) is irreve,..ible. Once 
that Sf) i, established, SCi even If evocable Is oeen In the context 
of SD. Jince SCi il a lubsystem of SD. 

Some of the ljJCCial """'" 1.0 which we wluded earliCl" can be! ob­
tained by pennutiri~ the orilin of tile displacement and the uni· 
verse in .. hich tile invention is constructed lIS" model. For ""am· 
pie, SCj may be displaced rathC'T til"" SCi o r both of them may be 
displ,..:ed . AU uf the model. M" (representative SD). My ( .... presen· 
tative SD), and Mu (representative SO) may be con.truct.cd as 
stable entities or only one of them. Further, It I. quite possible for 
Y to play the pivotal role of U (and If U - Y. then U nood not be 
mode explicit in tho fOTIOu latlon) . 

Two clllSSCS uf innovatio n are dminguiohed by Schon, and these 
aJso ""' "pf'<:ial cue_ of innovo1ion in genemL The t .. o classes 
differ in the polarity of mental operntioru. 

For Problematic Enquiry (stressed 50 far). them Is a problem 
obtained by iUl<tap03ing X .. ith oome intention to generate" con· 
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tH:t and nollnl thlt !he cummUy .. :doling repntOlI'e o f X inter­
pt'fl.ed wroceptl do not 101 .... this pmblm! : ,",reo the pn:>blm. o f 
1M ...... tfecUve ,,"-aninc equipmlMlL. 11>e in~lOt c:uta -round 
ano!het" univenoe, IUd! as Y. In an ftld~ to nnd SM, Mlch that 
SCi (SM) SCj, ~ .hleh the othe.- ~tionl Uf! .ppl~, either 
ouceeatully Or not. 

Sp«ulatilJC E"qulry Iftcneo this ord~r of eo.entl. Some SM 
u:1rUI (In the i ........ tot .. mental ~perloln!) and SCi. SCj. or both 
are bull t up .. hypotheseo to utisIy SCI (5M) SCj. 

AU thw lt in .ecoid with the pn!I<lnt theory. liven the following 
.eriet ot idenU(!catloNl (undcr which the Ipl!C: i-.J UHI o f d ilplllC<!­
me"t Uf! Kl1Ien by rubllilut;on in FI, _ 10.2.). Notation. aNI culled 
fl'1!ely hum I"'""IOIU "hapten, notably 4 and 6 . 

(a) A Sc:hon co~t SCI it .. COflcept In the p.ae"t ",,,1M! o f .. 
complied p~u.re. ThUl, lOme lyp;CIIl sea are 

SCi'" Proc4i: SCj - Proc:0J;SD. PrOC:.k. 

The.,.",c\al future it that any se. like any hoc, can be upreaed 
in t.e.1I!I1 of .. q<nlxUc Or prvsrammatic: part, tocelher with. com­
pilaUQn and lnterpreUtlon part. So, as .,.,fo ... 

SCI j (!!5!I.I, ~ " l,Se:!" (~b, lOin y) 

.. h~ • - b only In the rela livdy uninterestlnr cue where the d ia­
I't.cement ill trivial Can immorphi<: analQIY; the WIle program I. 
compiled and lnwrpreled In • dlffernnt uniY1!TIO!). 

Furtheo-, SD i eprol e, ~ u) _ P,ocok 

where U i.I llCnerally an abJt""'t universe (eonemt(! If ylewed ... 
brain o r (.·I'TooeAOl, but hRYina; no dlmet eorT"O"lpOlldenca with 
otheo- than mau.emaU"al rNlitiosj . 

(b) R, ill eomput.lld by SCi (aliall'nM:°l) In a uniwnl X; R, ;. 
compuWd by SCI (alias ~oj) in a unw- Y. 

(el The UJUallil.uation ill thal ~ b in sq (allu (~b, inter 
yl) cannot be eomp UecI and e>:ecut.ed .. It a&ndI In unlYe .. X 
(that ii, <ProS b, !!!!:!! xl .. eith.". impollible or impa.ible in the 
contex t of other ~~pb: In ~ Inn""ator. fel"'rtoire. From 
a..pm 5, Section 11, lKoJ.J the ."peelient of writlnl D8- UI rep. 
rewnt an actually more oubtlot act. in .. oIYinl the IIYnchroni.laUon o f 
• priori uynchronolll p~ur.,.. 



(d) There is a tlansformatlon DB-(Rh It",) " Rk and a tran.· 
form~tion PlIo(l'TocOj , Proc"m, n.) - Proc°k (the notation of 
Chapt.e~ (; with m, t and n free Indices) thllt yield. the dioplaced 
concep, SD (o.l!J>J Pr<x:"k - (~ c, Inter UI) compUed lind exe­
cuted in a ulliv""", U. From th~ precedlns description, SD II u..,ful 
if, and only if, I'r"l:l c can be compiled and Interpreted In universe 
X also; that is, ....... futthtlr concept written I''''c"''. With DB BJI 
isomorphiam. the \.::"""rormation is the gene ralised analogy opera· 
tlon of Chapter 5, Section 11. namely , DB.CR., 11.]) .. It.; PB 
(Proc°t, 11., ) - Proc° .. . We st.reso the imllOrtan' Cllvellt of Chapter 
4 that this ""pm .. lon only simulates an actuality or furnilhe. a 
convenient ohorthand. Strictly BJld practically, we have no right to 
talk of DlJ or PR ""ting betw",," P.lndividual<, BJld it is mllintllined 
(dause J below] that Proc"] BJld ProcOj belons to distinct p. 
Individual •. 

(e) The formaliom uncoven an otherwi$ll elusive featum of 
Schon'. theory . SD I. oIightly (and. tn the original trame ofmfer· 
enoo, hannle.sly) ambilllouo; it . tBJId. for both Pnx:" k and ~o~, 
designating unique\y only the syntactic component (I'rog c) which 
th.,;e concept& ohare in common. Schon', argument implfdtly caUl 
for an extra·theoretic univerne of interpretation: hence, we .poke 
in our pmviou. dis-cu .. ion of "SD interpmtl!d in U" and of "SD 
interpreted in X". 

(f) An aceeptablc displacement usually h .... the further property 
!.hat !'roc"i II a r;u!>system or l'roc"~, and it ill otten true that ProJ! 
can be compiled and Interpmted in V, u I'roc"" luch that Proc j 
II a .... boy.l<lm of Proc"r. The ... conditioll$ usually imply that Frog 
• i •• wbprogrnm of Proll c and that !'rOil b ;1 ~ rubprogram of 
Pros c.· Hence . the im!versibUity of dioplacement providL-d that 
PToc"~. !'roc°r ""' replicated by appropriate memories ( ... they 
must be if able to count lUI ~'Oncep .. in the first pIlICe). 

(s) The invention. previoully glo ... ~ lUI Mx (rep",..,ntative SD), 
is • model reali$Cd In universe X. Por conllstency with the pl'l'Vi. 
OUI discuMion, X I. chanlCtcrioed lUI a modelltnll' rac;liLy MF(X), 
and the Inv~ntlon becomes oirnply a model M, compUed and . ub· 
miLled for execution In MF(X). Thus, the invention is M, and iI a 
mo", General constn.Lction than M, (which ill a .... boy.tem of M,) . 

• !II.,.., """pl.,. poooIbillU- an bo ~ft.iM.c<d ... 1 ",111 not bo dl~ boo 
•• .,.. (boy do <>G' modify (M maln conlenll"" of "'-""rolbai.y. 
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!l!!l, the X foeusvd contex~) and En~ J (wh~~ J II Al'l ~ 
the Y f""uned context). It II I .... th.., the con~pU a~~ach,"" to 
lIod ... In the unl"" ot KntSe~ t, EntSe~ J . 

(I) Innov.lIon, ""cordlnl to Schon" theory . atidlN the condi. 
Mill aet Ollt In Sdleme 1; we Iho... thll by ouUlnl1\ll Scheme 2 
~nwl ..,d plllCini; i~ In ~. The ImJlOl'Wll diltlncUon '* 
tw~n Problem.~ic I'..nqull)' and SpeculatIve Enquiry ulIlea with 
the dil~lnctlon (Chapter 5 and Chapter 6) betwee" "dlleO'llng an 
analOiY with topicl &lvm" (PToblmDatJc Enquiry) and the "anaJo. 
IY fint." consl.rul:tion (Speculative Enqu iry) . 'Thil distinction ill 
dUefly obtrusive in cI.aoJ.., 6 of Scheme 1. 
Dilpi.acement. accordi", to Schon 's theory mil)' either t.. int<or· 
preted .. "1U".,.,..ful d ilpl..::ement" ( .. h~n it adumbratot 0.11 lit 
Scheme I ). o r .. a proe"" that ... ti.!;", cI.u~ 5 and 6 of Scheme 
1. Beth interpretationl are Il!8itlmate; their reJltive utility depend. 
uPlln the I"'fPOII' in lIand. 
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T--gl ..... _) ........... __ ~X. Y. 

SCI 110 X. SCi i. Y. 
Aw.,.. __ uLo .... ",,<I -.....tlou I .. T1W D~_nl 
Dr ~p,. I"'" doo<ribed I" lhll a-'-"wl. 
I'or..,me SM, SCI ($"'1 SCj .. paoaIblo •• ad m.y bo IIk.I, . 
f>rudu<ticln 01 SD o.o ... ppon SM. 

I~ution till. -..I ___ I <_ J ............ U- .. r.wo or 
__ to"'po~ __ "Iood I. (1). 

3.2. Cullurrzl/nnOOQt ion 

Barnett approach ... in .... vatloD from an anthrnpOtocilt .. posi. 
tiDn and .... ri"". empirical IUpport trom vari ..... cu.lI.u",,; notably. 
rrom dew"",, audie. of the American Indian SlIuer cult (. devi­
ant but dl!¥out migiOlJ.l croUP. fOllnded in the mid·17001 Mar 
New Yorkl. 1I0 ...... H. the underlyinll theory of InnovatIon is 
applicable to Individual .. well as lOCietaJ transformationl. 



Thto buIc mochanlsm ia .un'I.,.. 10 d;.pl_",en~ , and by tok~n 
of SdIeme 2 and the pff'Cftlin, idenUl'leallolWl, It i. compatible 
.... ilh lhe con",,,,,,tion Uw!o_'" hypolhesis. Oompanod 10 Sd>on, 
tM <kt.aiJed IlI'IUment put forward by Sametl (1963) ia tori ........ 
"""'plb.U'd . and dime"lt 10 nhibil tor .. by sialic analYlii. 
nUi! coml,lex ity io _tiaI fo r t .... o main ~..., .. 

(. , SIn« Ille lhl'Ory io primarily lO(;icu.l. it II ~xpMl""t to d il­
ungulah leVenol Iypet Dr ..... bproc • • PI ot Innovati on ( fo r uatnl'le • 
...... Imllallon .. and "projec tion") and variou. phase. of Innovation 
[(Dr "" .mpl~. "i<lcntl r.c~tion" and "incorporation" and "analy. 
I .... ). to:xpt.~lI en<:y necome. • nN;f!SSlty In lO t .... Inno ... tive ( "I· 
w .... tranlfonnation. Involve a """I deal o( oth~r·U'..,·lnnov.tiye 

IICtMty from .... hlch lhcy CAnnOI be m~"'lnWr"lIy utricalA!d: 
thinking. leamillil. adopLaUon; Iymbolk . normative, .od rilualiltie 
modlflcatiO'II . 

Ibl Apln, bfcau ... o f the tocictal in~rpu:tatlan. It Is n ..... "ry 
to enlicll the pandljpnal.lc .il.u.t ion . When Lalking of Inyen tion for 
instance. it io rUlon.r.ble to deal in lemu of llflalOCiK between two 
lOp;'" with the nyu! Ir.~tly I bUR d in the earlier ...,....1 
thaI n.fokl·anal";'" In > 21 and anal";l!S-bet .. ~aIotil!l ILI'1! 

often inlendfd. LitOe ia la.!. by !.his pieee ..... a1 appl'O/lCh, and the 
rtlr:vanl JIl~ an! mw:h more easily rep.a .!nteci . In contrwt, II 
would c .... ainly be unreal"'''' to cite K",,~nJ~ analogi ... In· 
.0IYin, Iwo IOpiClo as u emplan ot cultural tn.n.tormatiora, AI a 
resu lt, I.ny COicnt Ill'IUmenl must comprehend very elaborate clul­
te .. of lnnov~tlon. 

No .ttempt it mllldc to lummari"" Ihfl full torco of ~lItr1 ott ·. n· 
(lIment ( the burden ot wllieh i. canifd by Chapter Vil and VIII Dr 
/QQ<)I.Or/k",. The Hut. of Cullund ChaQ/fC ;md by an Appendix DI'I 

Ihe NGlurf of ·'TIIIQ.,"I. How.,..er. i~ is pO';bl " t.o accomodate 
the basic Ih~'01')' .. comp .. ible with Scheme 1 under the foUawinl 
id~ntltlcatlons. 

(AI The primary \lnib .... conr.",raliOll$ ( "~vnelt conr.,.. .. 
110111" BC ) wllich t hcmoelv ... ...tate ..... era! concepti. A conn,.. .. 
lion may be ~I .. ~ ..... hoi" 1Lin<:f! II Is a stable .nti ~y . or 
analyMd In a conlex t into Itl parI..I. Th~ BC r.n! kientlrled ei~r 
with .able .md,,,/oQdl"ll of a ""~pl d.". In a P. lndr.ld ..... , 0 . 
wilh r ·lndivlduall. In all CNeI lIIal Involve Innov.UoIl lin conlraJl 
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to the otll~t "ultun.! transfonnatlolll of leaming, and 10 on). 
either klent;r,caUofl lI apPOIite. ThUl, the P·[ooividuali of c1auseo 
1,2 and 3 in Scheme I ..... BC(henceforwani,jull A, and A,) 
with .... t commitment to their locus ot execution (_""" Be in 
0 .... brain Or I Be distributed over _mal bnina). 
But A, eonNta in a ~pli<:.t.ive ""Ilecl.ion Qr oth .... sc. (-"e but 
not all o f .... hlch may be f.eta. P.ind lvidllalJ In their own nlhl); 
call them BC:' Be': ... • Similarly, fo r A. there ; •• colloctlon of 
BCI, .. y flCj. BC~ ... . At the least, • Bet may be. otabLe ~oi, 
n_ely • ooro«pt : aenenlly, il i.. <!lUI"'. of cOIICepil, the con­
stitumt ~·i in .. hlch mull. be ""t.rIet<ld by anaiyJll in • civen 
cantul. If .. ch an anaI),,"_ it carried ou t for ~oi rlllla Bq) in 
A, .m for ~oJ (a1;' Bell In AI. then the ",lalionl Rio RI 
brought _bou t by l!I<!CUtinll Proco[ and Proo;:Oj are Interpreted in 
distinct univ~nea (X, Y). 

(B) Al the Least. R, .... d ft , are simple. In reneral (hMeln Ii .. the 
camplHi!)' _ .. .,n _ the ftrimniliwde). they are analocy rell­
tio ... to t..ctn with. Por ellample, BC may be • Sellon analOjy 
St:\I(SM),SCV. 

(e ) The context In which BCI and Bet .,-e ioolated and jlLltta· 
posed may be ..,t by ftXt.emu.l meant; to r example, it an AI, A. 
canvenation it ",fern!d 10 a conYenf.tionai damain, at if a prob. 
lem 10 specirlfd by u temal bound&l}' condit.k>nl. It may alto arise 
autonomowJy in theeoune at A" A. dlaloeue. 

(D) Barneu well • opeclaI t.enn "Barneu Anology" (HA) to d ... 
;,nate both th e ju:daporlUon and its TeIOlutlan . Thill. HA ill "" L' 
o p"f'IItion (1 1'rO(:' in the p~t theory) wh ich m8y be appro:d· 
mated by the DB·, PH. conllructioo o f 5e<:tion 3.1, IUIPrlented 
by a plvolal SD in • u nlyene U. However, It this ttI(je. there are 
.... a lmporunl diUerencft betwftrn the e lementary .. r!. of d __ 
placement 10 fu lnvettlpted and the IICtion ot aHA . 

Fim o f all, the 8CI upon whleh 8A operatel may be inhc",ntly 
campl@x ; eonfigul'iltlanl alch III the rolO lutlon. 8C ~ SCU(SM)SCv 
or 8e ~ SCII(SM)SCt, 10 that BII !live. riM to varioul Itruclu,..,.; 
to r ""lIml,le. 

Bel. - (S(;\J.(SM)SCv(8A I )SCI(SM )SCt J 

B~. - (SCu(SM)SCv(8A.)SCt(SM)SCI) 

(which .,-e aoaloHiei betw~ ... o lDolol!)' Il'latlolll), or to dlminuitive 



lonnl of wh ieh Bet.· (SCu(BA.)SC.I; sq •• (SCu(BA. )SCt); 
BCf. - (SCV(BA.)SC.l, ~ IIOm~ ""ampi .... Mo~, in in~ 
inl o;aII!I at lease. o ne. and pOalbly ... mal, SC An! displtad to SO. 
Such colliption. art! called hybrid&. 

The o ther djtrert'nCtl, a 1OUn:e 01 "'Iually ' ''';t imal.e eompln:ity, 
• that the Bel ariai", in the ."oc ... ~, 0, may be, .. iable p. 
I I\dMdualJ. 01 the two diff,,~. the litter underH" ... the 
c.utlonary eommenll or Chapin 5, Section 11. Al though BA, qua 
oP61tlon, may be u prel8ftd In the manner of Sect ion 3.lld). th il 
fonnulatlon II Ippro.Jmat.0; It II a ""''''''''y legitimate Ihorthand. 
Bamett '. u.., o f hybrid .. Ilngulnrly appolltc . The r.ultlnr eOn· 
figuration doeo ~mbl" I resonance hy brid (ul lng the Jara<>n or 
rlemen\.ary ~hemiltry) and like. ""'onanl, In con!.rut to a tau· 
!omen.: molec1Jlo, may only be lC1:urately pictured within lOme 
more eomprehenaive (in the ehemleal cue, quantum mechanical ) 
r ....... 0 1 ",I~renc:e. 

U the emergent 8C il comp''''' IlIId II -.ble, It II ItIICI l a p_ 
IndiYidual , and In tllil c .... the formation of a hybrid II not only 
a eompla displlCM"lent, hut is also an ""am ple ot ''Convenation 
Bn!e<ling" (s<'heme I, c\au,.., 61. Barnett malls the point eK pi icit 
by noting that innovation iI (symbolic ) eOO/"II011. The power o f 
hill theory, .. well .. m""h o f it& complexity. , elide_In the fad 
that R'lQ lutlonuy poo<: 81 are ;o,ccommodated within the theory. 

The price I>&id lo r .....,h :an encompMIin' con lwdion ia that 
_era! l!tuatlon. have an air of Itranllcnea about tllt'm . For 
example, It sound_ odd and almo.t like a conundnlm t.o lIOy that a 
concept (or the relaUon it bring' abou t) il both the lII11e allOme 
other con""pt and also d ill",....,t to this oth er concept, f(lven . par_ 
ticular BA. 'l'hlo difficu lty. at leu~. rnay be Illnnounlc!d by ""'<>g_ 

nilinlllh.~ liable BC. an. P· lndividu .... ' I A" A. : that the limilar-or_ 
different concepw an. part o f d ifferent Be. (A," repertoire and 
A,', repertoin!l; that A, and A, ha"," d istinct penpectr.. (or. 
where \J1e not ion iI applicable, diltlnc1. !i!nJ): and rtnally, thlt the 
distinct poltow of view (A L " and A, ',) may be retOlved ... syn­
tactic 1im ~llity and • MlII\Elt r dilf"......,., (Dill (II, y)) U A, and 
A. coaIe.:e In the proce. of b reeding further BCa. 

3.3. lmooWlliD" ..... B ........ I/o" .. 

KOfltler', mlUU,rly Acl o( Creation (l964} contains the cleanm 
ltIu,men t ot I theory conll>&tlble with our own. There". very 



'" 
do"" , imilarily between tm. lheori.,. o f Koestler, Barnett and 
Schon (the wealth of exampJ"" ohv;o,,"I)/ apring from distinct 
$OUI<:eI). but KoesUer i.o far mote explicit about the dynamic char_ 
acter of the entitl"" involved and commen~ at greater length upon 
the role of con..,iousn .... in lhe c", .. t!v~ pro<:eu. Part of the ""8"­
mtnt Ilppeali to historical and conc~ptual reality, and part of it 
[the latter half of tile book) i. couched ;n tenn . of B process ori_ 
ented phymoJogical all.-gory . ThaI is, unconscioU5 activity and KI 
on are tacitly Identified with the o peration of functional oub­
oy.t.ems in a brain which", differentiated (on the one hand) &I 

more o r Jess; automatic and (on !.he other) as mom o r lea. phylo. 
genetically arehai<;-. "Allegory" cam"" no pejorative overto n".. [t 

mcroly stakea oul. oaJutory distinction betw",," unique and mul. 
tipl e CBuoality. 1'hu., Lhe posit.ed mechanimls may ~ ... pon.ible 
for the psychological efffO(:\JI; on Klme occasion., they proba.bly 
G'" the "au&ative agenr... Sut 110 may many other mechanism. act 
in th !5 capacity . Like He bb (949) wh~n he speaks of "0011 """,,m· 
bli .... or "ph ..... oequenc .... R. the pmgen!to", of p.ychic event., 
Koestler i. u,inK one possible m~h""ism in order to tell. true 
. tory about ubiquitou. mental happeninp, whi<:h may, or may 
not . have a direct connection with phy.iological proce&sel. 

With thai qurui!ication, the unitary constituenr.. of Ko""Ucr'. 
theory n~ mat.riool (KM ) and an opo>rntion betwC<ln matrke. 
called "Bissociation " (in cont .... ! to. comparable operation upon 
one matrix, which i. aS8O<;ialiortl. "Matrix" i. a rubric given to 
variou. coh"",nl .. nd rule obeyinl mental activities (from Bart­
leU', (1932) "..,hem.La;" to ",kill,"). Certainly, a " matrix" \.alI i.,. 
with a cl,.,.. of ,t"hle ~oi (coTH:epbl that ... .., undergoing ""<'CU. 
tlon with ' ''''ped of one universe o f interpretation). Malli e<:!' 
denoLed KMX (in X) and KMY (in VI, where X and Y"",distinct 
(n o oonJunctive derivation h ... been established to unite them), 
and tllU . belonK to two P·lndividullh A, and A. (oeparnw people 
( 1\, , ,,). (A •• 6) o. more u .... aJly as roles or penpeetiy,," entertained 
by on~ person (A I , .. 1, (A •• ,,1). 

Cognitive operation. involving only one P.lndividual (within or 
upon KM X o . KMY in isolation I ~ either run of the mil11eamin~ 
1''''''''''''' (im"llll'd by on ... aim·.klnee tran . actions) or \.he eon· 
'llructlve act of utrapoidlion (Chapter 7 ). K.-tIer c1.....,. all of 
\.h~ opel<ltion l as d..".,;"Ii"" operation •. 

Bill6OCiation, \.he crucial process. in"oly"," the coexistence of two 



Nndividuall A,. At .. matriceo KMX and KNY ; thei:r .. lHequ .. nl 
cooJ .... ence lI.> y~1d a novel o r disptac..d "'101cepl and the mad tri_ 
cation o f eo~ Ulat..,.is!. In the repenoi_ of A, and of A~. 
KoesUer id~tlt\e$ the ph ..... of analysi$ (wh..,., lOme ~·i Slandi 
out from KMX and l0III8 Proe"j ,!¥od. out from KMYI with 
the ' 'Conv_lion 8re<!din," o f Schnn .. 1, clau .. 6 antllhe juxta' 
poait iotl of the P-Indlviduah (0' the KMX. KMY) as conversational 
partlc lpanll. He ldentillea the ph~ or coale.cence with the action 
of. medllJlllm .... ch ... the 08. P8 approalm.tE-d trandonnalion 
of Sect ion a.l(d) o. ~tlon 3.2(D). Th .. OIlt<;ome o f coa iL","""n"", 
i, ei lher nolhl"" o r a further and nOlJt!I mau ix KM" . 'Th" ... wonb 
are nol KouUc. ', bullhe "tTWIslation" o.ppeon to be jUltined by 
lhe previou. ditcuuion and by Scheme 3 wh.lch place. K""rtle" 1 
lHminololJY in regilU"t with Scheme 1 . 

SCHOIIII 
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,....0 ........... CO~ ....... In PO"J'<fll- _<0<1 h' 161-'" 
IC/IU. ICMY • ... " , . A. 

fI"r«'I In ICMX ...... I'<oo"l in "Ill' ... '~bk-<I of A" A. dloo-
........ _Ibly yloldin . . .... m.M """, comm"" m_nlnl. 

n.. JK""_ io " n.--i ..... "n.1I KIIX ."~ "MY.,. dlll".n. 
.10'-"'1. A' lb. polo ••• h .... io "",... .... '- or • .,mllod,y ond 
• rtll"f'",n .. n.' W"h 1'mc"1 in "!>IX .n~ "",,,"J In 11M Y. 

8i ..... '.lIon of KMX and KMY to -'blo o.d m.y bo lik<"iy or .-y. 
KN' io "..-odLK>ed 1.0 'UPJKL" ony ........ <h ••• ..,,;d bioo.<.oc",ion. 

II KN ' 10' ~ hlooociotlon f II ........ U .... r """""~"'. r~ ... ...... ""n"'.' ... '""'I\Llf"N1 in 11f. 

Biuocbuon may be induced elll.emalJy by dcl ibenL1.o! In te"""_ 
Iio<L lO)txtapole KMX and KMY. 'T" lIin& a joke that i"""'p0t8 
two Or mOM b~ ...u o f rules hao thil o;aJlbre, 10 does. funny 
cartoon or the ilIum n tigu"",. o r a comical Jll~ {lor ... mple. In . 
Fey<inu F...,., the jux ... .-;tion o f men in ward..,beI .,ilh the 
un"", .... o f crown p rinc:eo. anarchist., IUId fashionable ~ntJ"lc:oil. 

The pl)'chologlcal concomitant of Ihi. event ;1 I!.rHO. and II 



may lead to laushter or evaporate in • cathartic proc"",,. Bu t i ] 

may all<> lead to t.h~ produc tio n of a navel "mB\rix" KM., wllich 
(.ide co ndilion) can be replicated IlI1d luwiliJ<.od. 

That is, lIOmething (KM. ) may be created by th e jo~. If thi. 
eondition is satisfied, then the bissodation i. product.iv~ or ...,.. 
101 ... 00 AI an Innovation . 

KoeRlcr JIm""". h umour bet:aUJle it it in heronUy important and 
also beo:~u ... ita 5Ymptom. "'" Ulll'Qulvoc-.] nnll ren"ltllke (we can. 
not t<>11 by ;n,,,,,,,Unn if IOmeone thinlu a .wry is beautiful; we 
can tell by h is "",ile tnat he conside .. it &mu.ing) . However, he 
~rnphllllilel th at humo ur is only one o f the concomitan ts o f ot", .. 
(the .ame play may indu"," fear, joy, laughter or oympa Lhy j . More­
<)Ver. plaYI can be conltructal u corn ed ;"" Or t,",,>(edicI; the &arne 
i. t"'~ of any work of art. 

Tum now to !.he ls5ue of spontanemu c reativity (inve ntion or 
whatever). Koestler accounu fur l pontaneoul creat ion In term. o f 
VariDU' mechanirans and at a chie n y descriptive level dioeu5Se5 
their experiential concomitants. l'Ii. argument is, 

(al KM. an: continuall y act.iv"- ("-Mential ly the "man must learn" 
requirement of conversation theory). 

(h) The dist inction between universes;' not ab50lute (th il we 
plU'1l[lh""", by laying that Disl. (a , y) depend. upon an interpre ta. 
tion o f wh at may be known within ..,me the.iI 1.0 whi<:h the parti· 
cipant ouboeri bes; and aaying a\.IIo that the distinction Is re lat ive to 
a Fuzzy Un iverse) . 

(e) The main mechM iIrn faltering innovation genesil is ~"Ier 
pOUr m;e= """ter (roughly, taking • • tep backwanll in order to 
make a better leap ahead ), The "leap ahead " il innova tio n. The 
"Itep back" 15 con""iv("d al ref"ro nc" to distinct modes of bl'llin 
activ ity, pemapo enlU'1lctemlic o f the Umbie 'Y.tem or any other 
phylogeneUcally ancient Itructure, rather t han the neocortex. Th is 
conten tion may be too rpecialioed (it is pari. of the phy.iologiea] 
a1lpgory ), but o u, theory prodict& that innovation genes .. and th~ 
posr;ibility o f biaoo<:iation Iln! o ft.", hcrulded by awaren .... of dlt· 
ferent BIt<.! ,,<>nceiV3bly more primitive rules; the activity of KM. 
(JaY KMU o . KMV) Ihat do not enter Int.o C1lnoeiousn .... "". 
eause their acUvity ia a;;ynchronou l . COnoe i"" ... .... OCCUR at a 
point of partial o . loeal synchronicity. 

(d) The innovalo r iI com monly u nconoe ioua of (u nable to com· 

• 
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munleate wilh lOme olh~r ... nUent b«ln~. about) both KMX &rid 
KMY unlil ouch mllm~nt as .~lutk.n II aUcmpWd. Mt... , thit, 
there are two p005ibilitieL Jf reooluUon \I un_L1ce .... ru l. th en KMX 
."" KMY will alu.mate, temporarily, In eo nlCloulIIlCN, like the 
ol\o.'maUng p"1'S/>ec11v"" of .... Ilrnbiguous p!clunl!. If It iI ... " ,cetlrul, 
KAI- will ,"",-erge _ an Inn....,.L,"" . 

On tnnslal.lon : K/tIX and KMY .ro. or belong 10, t wo P, lnd i_ 
wldu'" A" AI ."th initiallY independ",,' enc:ulion. As ow;:h, they 
are U)'nchnlno u. ly i!>CO!CUted. Then! il U.US no information Lnina­
fer (In Petri'$ ", ...... , ""d, 01 that Ind.a .. t, A, and A. are not con· 
IClaus, ... ith each olh~r, o f wlythi", in X or Y (though they may 
be oonlCioul of 11./\ al\.em~Uon of KMX and KM Y or """lelou. of 
!heir d lmnction arwl theIr similarity . oepIlt1lUOoly). 

(a) R"",,]ution of KMX and KMY if ~.tNI uni(ormly (rponla. 
MOIJ. CruLjyily d <M!ll not dlff .... in thil...apec:t from Induc:ed ;ono­
wallon ), BiIaocIaI.l.,., may he eqWlted to l he achleve ..... "t ot. com­
mon m"lUIing agr~mcnt between A, and A •• lf IlIceeaful,K", o ;1 
II (enenJt.ed analogy rel,UDn. 
If \.he re&Olution fl!su1t .. In lin InnouUve (~eneru.lioed) analogy , 
(he.." C<iuilignirlCanUy, there appcan • novel P·1ndMdual A (the 
futed hybrid of A, ..w Awl or a novel <:o"""'pt ill crealo!d; namely, 
the Inno ... lion K"'- from whieh KMX and KMY may be retri .... • 
al,ll (with .,pnenlo!d meoninp. u Schon inoisU) .. aped" .. pre­
cuTIOn. 
Kont1er IlImman .... some of hi. poycl>ol08ical poin ts by I.'Om· 
p";nl oaIIen t faw ..... of habitual (and commonly rig;.:!, rttualilt le 
or automat;") thinkln~ wiUl fntu ..... of c"'aliva and innovative 
LhlnkinK, uling a table for thi. purpose . 'I"a I>"rt.in~nt ent.rlelln 
KOftI.l~r" Lable are copied Into Scheme 4 . whe", they .re relAt.ed 
10 COfIItnI<:U in ",,",venlllton ~ry. 

One lut polnt Is worth "' .... ing. Nearly all the Cf<!IIl.iwl p_ 
d;lCU~ by Koeltier (and lim,.", remarb Ipply to tha o\.her I .. · 
thon when thay deal with en.ativity in one penon) involve marie· 
~ri .. Uon. Thi& il ""1"",;ally true of the eondi lions (humour. I""gh. 
ter. pathos. agony . ",,"prilMt, and 10 on) which an. forerunn ..... of 
blNOCiat.ion itself. For "",aml'l~. members of • u. .... t.:r" lIudleno;:f! 
Identify Lhem~lv" wIth mOl"e Ul an one d".,.IIC,-"r in • pt.y and 
thus enact and ""lnollOlatc the pint in their own mind. '·S'-"I'Pinl 
hllck to leap fo .. anI H II llIloth.". "'"" .... ple •• ,""'" in doi"lllO, , _ 
my ... lr .. I ..... (qulte.part from the "haek 10 the primillve mlnd" 
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connotation) and _ mya-lf abo as I .... . H~I'II." in I m"",, ""r of 
an .udience. th~ iI an internal dialogue be\w~ u.. C(lfUtlUded 
Jl"nonalit is. ThiJ fillion and d ialogue iI predICtable, ... ..,.. ... in&: 10 
d", pmoent theory. for, ..... expect th.t any pneraliJed &naiaD 
ocbU:¥o!d by n!IOlut.ion of ...,,1!nII .im. D. roci o f .ttention will be 
round«! upon an exc~ of pcnorntlited hypothfHl. as well .. 
hypotheses which rolfe. d i"",Uy to tho: maU,,' in hand. 

3.4. Op"rrJlional Cr.!aflvily ""d SY1Ze~fk:' 

Around th e mld-1940.. W. J . Gordo n nnd lW!1Ienli colleagues 
began to dC!V<' lop mell/U fo r encou"'IIinl[ Innovatlve ""Uvltt ... On 
Lh e part. of indivlduala and KJOUPI. Much o f their ... o rll durinJI 
the 19SOt, which II ",ported In Gordon (1961j lnd Prince (1910). 
look pille .. "P.tnn the b""l<ground o f ind uJlry (in I d lvlllon of 
ArUlur D. Utili!, Inc., and a t I l .tI!r.t.qe in an ;ro<lepenMnt otp­
niaUon, Syn.ectla. Int .) and d",",l w it.h lA!dtnicai Invention and 
inOO'llt," IOlut.iool to man,..,.w o r adm iniJtn.tive problIM'u, 
Ho .... ever, both .. thon Ilness the (indisputable) relevaroo:e and .. m .. 
ea<:lty of f)'nectlc methods in educ.at.ion. 

Lih tho! DOl"" Cl'Htivity thf!Orisu, ..... oc.leI o l .ynecUc:o (from 
the G ..... t fo. ";oini"lt d isti nct and 1Up!!rf"lCiaJly incl ..... n lcom po­
~ntt" ) .. mphuiR th .. rol .. of analDIY, of p!!nonal JM"fIl"'C' liYe, o f 
jIl1:tapolition .nd .eoolutio n . Howeve. , .ince UIey an conceml!d 
"Ith D"" .. tionally p...,tic:a1 methoo. for conductinl If'OU p ..,.. 
lion. d. lUidinl{ indiYidual !.hin kers, the ... principle. eme'lle with 
gr~a L clarity .,Kl Iud to po~ itiye . eccmmendatlon •. Fo. example, 
uemplary u nive . _ o f compilation and Interp .etatlon (the 
" "orid," of Iyne<:tic theory ) are upUcltly 1I,I.ed, .... " lhc 
",anoeUVfel 1.D be adopted by a group leade. in order to c nlw"" 
d WoCU" .. hl~ In\.reducin, u.., minimum poalble bIN. 

PrInce U970} lriu, .. r h."" d" .... . to .... p.-- cyclic, Iterated, 
and often CDncu~nl ,,~tlon. as eMily communlc,ted pl'OCSl 
diaN: he malt. precIIely the same ....,.......tlOnl (for exam ple. th,t 
the pl'OCftl which ill belnll depicted iI not really RriII. !hIt tt. m il)' 
be dWribuIed o r Joc.J.iRd ). With these ...... nrllio nl In mind . 
Sch"", .. Ii (below) iI an Ittempt to IU mmariM tho! .. I;"nt ch.,..,· 
r.eriltio;l o f . croup ICtIvlty whkh foste" Innovltion. Any ...,up o f 
Ihil kind inciudea. amonp ! other partldpantt. I IUbject mi n." 
expert (D • • It Iny •• te • ..,m ..,,,,, bavinllC«N to the f..,u of I 
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ulnoctlnl ...... monutin __ .oa.npIo of o~ bMrinl ""'k , ..;u.-I 
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2. En.n obi<ct i_ .. ..,.,cei.od by po..uc;ponla: r.,. •• ..".,.., .... "In. 
oil I<J loll tn~ how "", _ _ 1110 In ,"",,"air ....... "' ... 

3. 0..,.,.. 0,," ob .... U •• r"" or",,'''', (_""'. tho 01010<:11 .... i~ io 
..... ..,d) , 

• . Ellc;' I..un- (of .10_0 01010<11'0' In dl,u"", -"'!d , lor ..... mpl •• 
';'I0Il In. ot\tlnal proIol .... 10 po-.lln " world of.-lOl)l' ""d ...... 
.... 1'1 .... <lid. iaAo....- Qf In. objo<tI_ "'" _ " o f ~ (0.-
...... r ...... AiK .... ..,,' nl"poII d . ... ....... h .... o h wa!.(ftI .. lo . _'_I, 

~. SoIoect I......, ... r ... "" ... tiaJ;fo ......... .,. •• oinoo."h ... '. _ ....... 

6. ~ .1.0 .. ...". TIoia ..... ;nIcnoU ..... d _ tlall, PO~I 
.... thool 01 uf~" _II .... It .......... ' 0 _dint! ~ por_ 
t ;oiJ'NI1o 10 _ '11< ch_ r--. Iit •• '1000 .. u. ....... Urtq ON 
_ 010_, In 11010 . ...... tion : iD uu. ............. "'-" poI,lri • 
..... ' 1I".Inoo.IWI ....... of.1M .... "".1. ~ __ . 

7. tgi<lt '_10 U"" " I""" .. ch po.rtlciponl. A "book tIU. " .. " pith, 
phr_ .lUck .. ,-- .. " t.ol "'."p/K>r for 1100 !>&rilei""", .... perl­
._ In ,h. ",Ie o f " .lruo fio Ihil cue) ~d .umrna ..... " pondo,1<o1 
or In«>",pollbl. r . .. ".~ 01 Lhis """-
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• 1 ... ,041(( .... _. 
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u .... pIo, u.. LeniIGrial • ..d __ H _ .... 11 .. 0 1 .... , .. ooa. 
,.-..I 10 6oio. 
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the", R"ill be • d ir rnence (the lec:hnique lIin,.. upon Ih .. o;oe,.i .. 
l.enc:e of distinct un iventS o f inu:.rpretation), and It .... ay be"",pe­
diMt to leave Ihil IIII!ledion to ~ leade •. However. the, ,, I. no 
,u..,n, in principle, why he ... ther than the othen mUll dowrmi" .. 
tha different univena, and in pl'3Ctice. hi. U!lectlon II col"ur~.J by 
the ongoing dileuulon . 

The cyclic and ......,nl ... "t character of !JIo l>Toce» II made_ 
l>ecially c~ar In Gon:lon (1966) •• book which II prlmuily con­
CO'm«l with q>IK'Ctic princlplft .. they art! applied to leam;ng. In 
Append", I o f Gordo n (1966). the ''v;''wpolnt'' It not chart.nl ... 
• terminal ... lution (recommendation) o r ad. of ... Iuliool (recom­
mendationl) bu t .. the acncab of • ''''Old objeclln. Moreov~. 
Ih~ an. many , alm ol/. unchartablc, "in""mal" loopl; for e .ample. 
tile penICnal analotO' "hue can be, and often lI,ei ther I'1!ploteed o. 
,u","ont.ed by • forced "direct analogy" betwO'/m the di.tinct 
world, o r univerSet of int.<!rprotation . Wherea. "pertonal analogy" .tre_ In analogical or motaphorical uniyen" (akin to U in 
Sectlon 3.1), "d!n!cl analogy'· II. Itrai&llUorwmnl rncou ..... to the 
",alliable univc ...... ( X and Y in Section 3.1). 

With u. .... pointl in mind, and. notinl both Gordon·, and 
I'rinee" w i.wnce lbat the .ynt!CUc: proc:e. may e i1Mr bt! inter­
PftIOnal (u depicl.ed in Schem" 5) or intnpcnonal (in ~ther case, 
ho .. enr, InYolvinl dillinc:t P. lndiy\duaLoJ. it b; not dlm""lt to_ 
thlt c:lurten of phU(!l in Scheme 5 an! deaiJllCd to brill5 .bout Ihe 
eYcntl noted In S<;heme I. The Id""tm"ation II lummart.cd in 
Sch~me 6. 

The ph ...... of the Iynectlca proccdurn do not, and .,." not 
m~ant to, captun! all or lhe underlyinH heUriltic:1 (Ihe "dllep ItruC· 
tu"''' of the p""""" c.taJyoe<! by th. group Icad~rl . In I ""'If!, the 
und<!rtyinl heuri5UcI.,." mad .. "",id.nl by follow;n, the I'roc:«lural 
IIIIIftI.i<>M and mandltO'S; tho! underlying heurista .... not writ.-­
to!tl out u • series of tz.nlfonnalion •. 

UoweY" r, on ",adin, the li ...... lu"' and Cat ll'Ulj toyinl .. lth the 
method. It ill eYld"" I Ihatthe pn>efdures induct! .,....,itiYe tz.ndor_ 
m.Uon. limU .... to, If not Ide-ntic:ai with, thOle '"'ted uplic:itLy in 
THOUGHTSTICK~:H (Ctupt"T 9) . Th" ~xpHd! IIIItemcn! mlY be 
userul In lrUiding Ute con venation; for exampt~.lf It • &lI'"C'od that 
the 1'HOUGH1'STI CKER I.nlnlfonnation. (ep!.~m lc ~metry. 

elt.n.[lOlation, III\d 10 on) are d~'tit<!d, amongit other thin~. per_ 
hlpl, then Wi! f""' l th.t the Isder and poer+>'I)!! the particlpanu 
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and E:bhout (1960). Th_ Inveotigaton employO!d Guilford " 
"lppoU1ltul teo;tR .. their IUbJect matter. A typiCflllell. i~ COIl­
.... 1.1 In the de.cripUOIl o r mention of m ""pperawl"; for "",amp!.., 
.. chalt Or a ruor ("'l "1I"",,"", lU I for .ittinl o n " and In ""ppamtu. 
tor mavinl wlth. ," r espectively). 'I'h~ oLud~nt lo liked \.0 think up 
and record an improvment of the "ppparatu." In each tell. Item, 
I. •.• an imp.""ed chf.lr on an Improved ruo', An Improvement of 
.ome klf\d ui1t5 If Ihe IOlullon offered is dilti!\Ct from 01 .. orlii­
nal appan.tUl but '- rccocn lrable .. havi", the a.me function ;u 
!.he original , pemapl lwlina oth", {undlon, .. well. It wu found 
that toro very d ifferent klnda ol l&nll.lV &n! u-' by otudC'llls: the 
"IocaU", problems" .tn~ and "~iYe ...... .rorm.t.ions" 
ItraUgy (wrnvialo!d to LP and ST, rnspect."'etyj . O f Lhe.e, LP 
livl!:l rbo! r.o respon .... dCC'JTled pctleB\ri.m or proealc JoCcortii ng to 
_eraJ ""tn>mely p llulibl" ".lu.n., where", ST Iivf!I ri", to c''''' 
"Uve nl.ponoes. 

!,;i.hout and El.h oot found it pOllible t o pretnoill f1.ude nll to 
JdOpl either type o f Itnt.o. u.ing one o r the other of two pro­
grammed ter;.u. In their paper, they call the pro.1e IOlullonl , 
minor innovaiiono, and the creative .,Iuliono, m ajor InnovaUon •. 
H~, _ .. placed upon the natun! o f LP and ST and the differ· 
mea boot..-een th.,.., . AI. I mlt Ler of term ir>oJoCy, !.he ooIutloru 
produced by LP .... pn>b&bly no/ inno .... tive under the p ......... t 
lenni of ",fe",nee; thOR ot ST undoubtedly are In novaH"". 

Al though Ellhout and Ellhou t do not make the claim explfcitly. 
they appear to halHl I <;:OjJ~nt theory of innovation mlb<>ddod in 
tho distinclion bootwoon th~ Itrategy types, and It 1.1 J\lffidcn tly de­
tilled to aJJow for Inin;n, open.tioru that IUbftantilllly incre"" 
the proportion of in nov.t; ... " liO!utiono. 

1be Itnteg;eo in quesUon are as foUo,q: (Scheme 7 a nd s"tw.me 
8, below). The ..,riaI fonn it artirlc ial and unl'l'allstlc; for Hample, 
uecution o f Stel' LPI may continue as th .. othe r m ill .... In· 
Alluted. But oort.l>in o ld .... relalionl .... _ nUaI; for imtance, 
uecutlon of LP1 moo Aart ""tOn! LP3 is inltitu\.ed. 

Elshout and ElIho\It 'l ~nn lnolollY is very do,," In lItyle and 
meaning to our own, and it il euy t o ... 0 thlt t hulr th"l>ry cor· 
I1'lpand l with Iingular ..:curacy to the relevant point. of con· 
"e ... Uon theory, lUI d o tl1clr """It.. For e:o:ample, a "problem 
lO!ving procedul1''' (in tl1lA cont.cJr.t, at any ",Le) II • oon""Pt; 
the lumlng otn~1JieI exhibited In LP and ST .... ~ed all 

• 



·" 
I.' I UK tile . ".11 ....... or tho ~_ oppua ... (poooil;ll), ... 1_lIal ... , 

...... ';.1)..,. ._I,..!Tom .... __ I;"'n. 

U't B~', ..... _ 0' LII, .ppara, .... TIl ••• , ....... f~",,1lono In dlff ...... 
• ~ • ..,~ .. lIl> : , ... """",pIo. u.. <I .... r .. n<tlo .... on 1 ... ,,,,_, rot 
01111 ....... , bu. il .... the •• o.ribo> ...... "' .... ond "..,n-" whkh .... 
of dltf_., _q"" .... il It 10 u...d t.. • _flnod ._ .... 1ft ..... 
opo" 0". 

U'3 SelOC'1 on . ",Ibu, •• bat U"de, ""... .. .....,0",0.' 1"_' p,oh~m or 
P ...... -. • dlffk:" I,y; f.,. UAmpl., Lh, th." ",ndo up , .d If , .. 
",lH" 10 .. , . ... .. '8 .. r.." pro .......... .......In. If ,., <h,lt It .. oed In 
00",011...., ... , 

1.1'0 Oolemline the eft.." of <h"~1\1 .110 ........ o f 'bo ....... 1.0<1 o'lrib .. 1e 
In , "',._ lAo. oiI"';n.o1 ... boo ..... uHlopeoMn •• " 100"",, .. _ 
lIM r .. nclioCl .... of LIM _ , .. , to< . ..... pI • • ~ • dump), choir 
II _' .. h .... dlnd ..;..,.:1_. ~_ptobl. 10 od~I.-. 

1.1'. If , .... _1«1 .. bo""",,,-~ ~ tho (,,,,,,l1000 ..... .. '" 10 U', 
&11<1 ...... , ._'- .... 11 ....... .,],no ....... lri .... teo _I. otI tile !Iot, 
In .. hld! ... , nh.m 10 U' I. If tho _ -.I~ d_ ..... 
cIooUo, tho I .. ~. , ...... Lb.~ ornl ... "o<_pl •• ~olu 

• """"'010 "01 ... • ........ . 
U'~ eo ........ ,. "' .... Irlod for ... of ,"" mill." .ppua .... ,h •• 1 ___ '-

L1 .... 1t<1"d ... d f~ncUoaa!l7 ;"".,.~ ............... I" 'I"'bu'. "'''''. 
TIl .. " '""" m.ir" .....,.,.,.,.. ",moll .1 .. ,\,. ' (wllh ........ 'poeillc me.n· 
inl ...... "-<1 to ~~ .. ,h. ch.i< ;, .... oIl •• 'k ... II _ . I. •.• norn>wor. 
, hon .. \I. wh.~ ... ). S.,...". dac,ipllon of 'hi< ",""Inod fo.", of 
' PP.,,\\II., ,h. oo'u,,"". 

'"I&!>e' Jeoffi probl~", ",lvinK pl'C«(IlllU" (leamlnc It probl ..... 
IOIvInC about problem IOI";IIK, and their "level" dlsUnctlon lite 
t.b.~ L' • L 0 dlstin<:tJon II a maUer of convenience, not (aell. 

Moreover, the (oUowlng poinl, !.hOUllh importtod arid impooed 
.. .n explanatory derice, Is probably implicit in Elihout and 
KIo.hout .. ac.:ount, thou", they do not opeak o( it in these .. onb. 
TIoe ditr~n""" .. bel.ween c:reat.i¥e !.hintinK u pemed by ST and 
lIon",..,lIlvf thinkin ... govemKl by LP II Ioimply Utat ST d6. 
manoh mil'" than IIn.,....;m .. t.-once. w"'""'at LP milk" no .. ch 
demand. Of cOlIne. the .tucL.nt PursuinR LP Inltructionl micht 
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&CH~I!' 
5_, ... n....r""""Ilu ... (871 

.'IT I Lat .ttn"" .... hy obou.ctJo.. ... I. I.J> I . 

ST 2 S-" y ..... <»uo of.ho ' ppan'uo." in U'~. 

Sf ~ Sol .... kn'oU .. 'Llrlbu~ .hol _ • problorn , .. ..,ma contex. or 
DtIMt ... 1II LP I, 

ST'1 CIoa .... u.., .. I ... of 11111 .,tri .... w ... 0Il]0010 _ •• 11<1 .... '. (~ri'" I' 
• "",,", ... I~.I ....... , .... oho Opp&<aLuO 10 , ... doowd ..,..,... ... ,ioftaI. 

ST a A . ..... pt to ..... room 11M olnoc'''''' of Ill. "1'\>0"'''' ... thot I ' ,,_ 
rundion . i,h oontnldlctory .. , ... o f "'" _ .... oWib ... (whl<~ 
_y ....... , .0 .. , be poooil>lo!. " ... uamplo, if "'" 001_001 • ...,; .... o.c 
10 .. pootu ..... clW. LlI.o. M __ ~p" --.upi .. _ ....... OIantIlnl 
th ... I .. of ... . d •• ;,', •• ,....,.."' .... that It "11M n.,·' .. ,..to .. tho 
chol, d yotw><.io ... l . I. mOJ o .... y ltG' boo _1111. \0 In ..... 0 <hoi< 
(....,b ... e<>Il.""lblo d",,_ <hoi.) th • • occommod.1ooo b<Jlh .. , .. "' of 
p<>Ol.>o ••• 

sri 111M ." .... pI '" ...... ,or ... 1110 0P"""U' 10 "n" ,,_'ul, ,,'Un' 10 
ST, umIc. II .. ,Uri""" 1101 10 ... I .. "uud (In _hid! __ .oI>om.o 
$T I ). Oll .. ,wloo. 'f ..... .. teMpt II ._1 ............ ', tI>o ,.,<>oIif"..d 
_ .... and ... bonl'l .. doocript .... _ ...... ti-. 

divIde Ilif '1tention. LP dOoN n01 prohib it lhll. Bul the .tude nt 
who learnl and obeylST mUI! do 10. 

The d ilt in<:tion OC<:Ur1 I t Step 4 and Step 5 in ST. The tact 10, 
In apparawl (In our jargon • model. albeit I mental model) cannot 
be almu ltaneouoly runctlonal and dyotunct.lonal in the oame uoi­
vene. On the other hand, the pvoit.ed d)'llf'un~tional apparatuo 
mUll work in lOme un!vene; it can neiu",r be • otroke of caprice 
nor. r.tuouo COMI.ru~Uon . Hence, Step 4 In the ST infl.n>Ction. 
laciUy """" for the construction of two a·priori·indopotndent uni­
~; ...... in which the origin.al apparatUI "orb , and one in 
which the dy.tunl:l.iooal modltkatlon "orb . • 'urt.her, the ,..,..,Iu· 
tkK1 I.a be aU ... mpi«l .1 Step 5 ~uira the contemplation and 
c:omparimn of the two unlver1lS, each "ith ita dlltln<:1 foeul of 
aUentioo or aim .e ledion. 

InfonnaUy, we have round t h. t Il.uden lt roquirlld to IO lv. prob­
lemo of an OpeD ended type and giV('n il1ltructionl that tally with 
tha.e In I,P and ST T<!pon that the comparison .t Step 5 involve. 

-



'''' 
u,e ln~hly ot perJ<)flalllllld u .. ell III problem orient.ed hypoth • 
...... The lIludent concelvl!II him..,lf, fo r example, u a ".et ot the 
di fferent pieces ot apPIU'IlUuo. or ... \.he pro8enltor of d lrte",nt 
\.heN_ about them. General ly . \he emc'1lence of the tnnlfonnl' 
\.100 which ~IVH the Incompatibility IllUdden; the Iludr.nt;. 
rot\.llCio .... of the appanlw. to be tendered III IlII innovation III • 

erylll.allioed .. hoLe. ' i e II not (clearlylawan! o f all the ..... pa that 
lead up to the cryllalliAlI..." thouah by token of Ul., flO(:t \.hIt he 
can o~ ST inatruclionl or recoanile hill mmt.a/ pl'OOI!N AI ST 
... th~r than LP, he II able to describe. ",rieo of commando ha,;v"" 
IIIm..,lf, Or \.he ""nlt .. lnLA he appUe. in oro!!' to achieve thil .... 
lU ll . 

'I1Iis mud!. iI prmlc1lble in I.emI.I of the mlCf'Olt.aU! v.m..bl", da. 
d " and dl o There II • point (Sc""me 1, cl ....... 3) when do ill hllh . 
bu t ita val,,!! .pproachel zero at "cryst.lliation". The llet of 
... .,hlo'. common me.,in. (Sell"""" 1, cllUM b) by hypoUletl" 
due to COnnlnent auLonomou. ope .. tIon, II llMOCiated .. ith lliah 
d. (there iI no . ... aren" .. ot "Itep''') , But, InlOlar N ST II d. 
IC nbed ;y a Fuuy Procedure, d, lI low. The Kuden!, under thCIol! 
condltlonl. Irno~ 110 .... ho ;nn<wate. oyen though d . > d" he 
II unaw~ of the rftUllJ. until {do '"' 01 they are reifleo;l U an 
a:rtUact Or • lalid Idea... 

S.6. Olher PouibjJlf~. 

SlmUv Ipiriled coml'atiJom can be utel"ldcd to other theoriet 
rich cna uKh \.0 pOlilt a proceu underlylnS. and lam ehaw peculiar 
to, creativity. ~'ar lack of aproce, the matler 10 not pursued, but the 
reader mly find it rewudlnS to nun;n., the e ..... tivit;y th~riet ot 
Ba1A!ton {1972}, Malow (1954), IIld I'ixher (1969 , 1974) in the 
licht at the foregoing diM'uaion. ",_ .... eh....." as far from u · 
hau,U" or ""c:luaiYe C!Xampll'll, for two reUONl: nm, e oo;h iI • 
lluutifu l and .. eU .. tt~ l\.I.tement; .condly, the thf)(1rielltem 
from different departmomtJJ of cognitive oclenee. 

Bat.l'lOn'. view of Innovation ""'''''lI" In part from ooclal and 
anthropoloj!icallwdiH, and in part from individual p.ycllo lolY. 
The doctrine o f "deutero I~ing" and "IIIKher 1.han deutero­
learnlnl" establis/:u", • poaitiw connection between "ordinary" 
and ".,..,.l;"e" thintinll; specifIC mecllaniMnl. ",ell as the cullu .... 
"double bind" and III _en! analQlUeI, Itt the lItage for inno'lll' 



"0 
lion (or, In th e preaent jargoo, tor '·mIlllY aim" ope-ration). Van_ 
001 hierarchically orpniled homeoA.atic meeh .... ....,. an compati­
ble willi the picture of coaIncence and rI!IOl"LltMI dnown In Ihil 
ch,p~, and lhe tundNnentai evolutionary component II eompat.­
Ibl" wllh c:onvenation breeding . 

Mulo .... '. theory II . t in a leu encompUlini framewo.k , alP"­
eifs of tran....,Uonaliom, but once qain, it (:Onwn. the lUll com· 
pll!ment of ~ and lhete .... compatible wilh the ~tifica­

tion. 10 r.r mooted. Simil:ar 0",,,,'''0 apply to F!.:her'. lhllOry, 
which II tt.ated in a ... n... of quite widely ICluer«l paptl .... Ita 
background "' mixed: first, an I!'Clectie bu t b.olIlcnHy mcntalliltic 
~chology, and IIlCOndly, the &reI of neuropl1yoiology and P'Y. 
ehoph&mlaeol"lD'. In "tnnalltlrlfI" FiIcl>e . .. concept of I pen::ep­
tiolI-blllucin.tion eonlinuum (in wh ich CftIIlivI produc1.ioru oc­
""py I tpecW pIaoI), it .. na eery to "trlmllte" oimultaneou.dy 
the mI!'Chanism. of Iymbolie cyolution wlilch underl ie thll con_ 
tinuum. Further, it II l"Il'CeISllI"Y, and appal"ef111y l"Iitimlte. to 
identity FiIehft .. COlICl'Pt of "l'rivlte" 3IId "public" verilkaUon 
of the ..",...,. 10 produced ..;tII the nolion of model.J.inl (intdl«:­
w.ol or f.octu.o.l) in co~d;n"y "priVite" and "public" uni_ 
venn: to note, .. FllChe .. (loa, that the .taw. of a <:n!(J11~e image 
(ou r "Idea") illIlcatory. Concordllllee between the model of an 
inlll/IC .... d o f .... individual (or the lOC\oo.taI Jl.al\lll quo) 10 undec:lded 
I t th,lNtant o f inception. 

t. MIIRff IN lDEN'l'IPVlNG THKORlJ0;8 0 1' INNOV'\T[ON 

w. embarked upon thi. chapter with. the promite of unlrlCptlon 
amoopt theoria whkh, tabn alone, have polnt.o of disparity . 1'h~ 
pnlllwe lIu been fulfilled by exhlbltinll I common I}'&temlc co,," 
adequate to acc:ornmodate varloolly delCrlbed I'fOCcaco. The euay 
migllt be juotirled On the ... ground. alone, but oome other IdvllII· 
tat:es .... "10 pined. 

The present theol"}l form •• natural bridee between the many 
penon lItwo.tion. (Ch.pter 6), the mllQy ~ rituation. (m ... y per­
oon or juot one) whki! _m to ~njfend.". InnOVition, an d the pro­
cea (Ch.pter 9) o f " Ieaminl to le:;un" . DiCfotenCeI of degrte aiR; 
thcoe uptCtI of rnllty mlY be lI ... fu.lly diKrbnina~ . But the 
underlyirll!»oJ 'I It lhe ....". lhroueI>out. It Involvel ·'Convena-



Lion l:I~inl" (a comprehcnaift IYI'" of "Yn.bolie "olut ion). the 
junapoliUotl of .un. 0. pcnpectivea and their IQOlu\.iQn by the 
eoaleteence ot P-Indlriduals In a common'meaning ajp't'elllent. 
smc. P-Indl¥lduall.the major wo.king unlb of au. theory , may be 
I",,"*'d or dl6l.ribut.ed OVe. JeVer.lI brains and ainOll .. vera! may 
<:O\'lI.ill In one brain. u... perplex in, differftl.,.. belw .... n ....,iet.aJ 
ami Pl'non" inno ... l.ion mOlUy evJ.IlOra\.c! . 

In ~tum. 01.1. theory ill butt.reaed by a body of "iden""'. Chai>" 
\.c!n 7. 8 and \I ~a ... e lOme eumpl .. of Innovation observed In 
THOUC I-ITSTICKEII and th" "leamlnR to learn" experiment.. 
Ru t ainCt! under th...., e irc:u m.lMlceo cognition .. laboriously exter· 
n.HIed. the in.t~"""" "",.am and miniscule: • plcayun8 body of 
data quite inad~quate tn oupport" lI!rlou. hypotb" .... So It would 
~main art... many ~pelit;on. or th" ""PI'rimenb. ~'or dat. about 
~ali$tic inno¥I Uon are pmen.d OV'" yNrl from d lfte~nteultureo. 

and th' mOlt. drama~ lnat_ are ~ obterved beyond the 1ab­
oratory (_ Mln .... y """,ark •. in am'" to Jtudy "intetllcence" uam­
ine the copIltion o ( 1ODI00AfI who ill ou.-I"lively intell i&ent; by 
IhI! same reuoninll. creativity iI b~U It.udied amonpl. people or 
Iyl'leml 0 . groul" who hfte an outotandinl o;noativity =om). 
Now the data su l'Porli"IJ the other theoriea ....... ly ..... 0 1 the ..... 
q .. lred kind; they .ra far m ora convind n( Ulan a few Laboratory 
t.n.nACliolll. lnaor ... u the o!her fonnul"tionl can be .,1 .. <'<1 in 
"",Iter with Ihe present con!ll.rucl.l. much of !hill d~1.I i. put " I the 
dilpooal o f our theory and it< h,,1d to lend It inductive support . 

• • PRWICTION ANO PRACMATtS1o, 

Obvio,uly, .... e claim to predict !he tonn of an Innovative pro­
.,.,... The t.ricky qUeMion .. wh..o.er or not It if; poulble to (Olle. 
crn.livity . and if .a, by what ""'ani. To aome eatent!he queation 
hal been lllWW~red in the arr ...... .a1<ve. In CN.pten 8 and 9, we clte 
proooduno. for encoura;!nR vari"". in(Udienu o ( innovltion; for 
... ample, th_ li1tOO under " aim initiation" 0 . Ihe aw:rall heur-
iIlil: of T HOUGHTS'l1CKER ... hid! induce. I n!SOlution b8havlo • 
• kin to £lahOllt and Kllhou t .... ~ .. tn.ndormatlon" t.rtlc. 
It ...... nokd in Chapter 9, s..dion. 3 and 4. that these m~'1.hod& 
lin! not bound to pie<:~ o f m""hin"'Y. however convenk!nt th~ 
machinery mr.y be; by tok .... Dr Ihill. prlndpln extn.etC'd from 



'" 
usage o f th~ nperatinll syatem have ~n used fiUcce .. fuUy to a p. 
proximate the arune """,It in ent.irely nan-mechanioed Rudioa o f 
"learning to learn", Ellhout and EIshQul ob\.a.ined . imilar ...... 11 .• 
In the context o f the "Apparatu. Test"; GOrdon and Prince, in the 
pnlCtice of oynectic • . 

The ..,ope I. wide. than these parochial examplellUggeR. Firat, 
the rec:omtn~nd ... lio"" an ... from the I'S5ence of • theory; they am 
nol j ... 1 arbitrary or empirical rogge .!ion •. Next, till! theory 11. ... 
been Identif ied with the systemic CO ' e or oth.,.. theorie. for which 
,..,.,ommendationl lUI dive"", .. the areas of interpretation already 
exilL no. for """",pie , it iI posIIible willi Ba~n'l and Barnett'. 
thL'O';'" to . tipulale "ultun.! organlJationll conducive (say) to "aim 
inlti8lion" (one ingredient of innovation), and to Infe r that iono­
vat.i<:," is more lil<ely to occur if th"", organisation. are ",allied t.o­
gether with me""" t o guide the other ingredient proc<' ..... . Or , in 
the poychophysiologi..a. int.Mpretation o f Fische,', thMry, i~ i.I 
[JOoIlible to BI'KIlC that certain brain state. ine ........ the 1ik~lihood ot 
innovation; at I ~ast, th"t these .taW5 will 5timuiaLe appropriau, 
IlUbpr<><:e5Sel. 

6. ItElLVANCE IN EDUCATION 

Otten and prohKhly ri~htly,lnnovat;on I. cited III desirah le III an 
cnd in itself. If th"t is agreed. then there appear to be rather co m· 
plicated train ing operatioM which e ncourage innovation; either 
the mechanical or non.mechanlcal exped ient. 01 Chapte,.. 7 to 9. 
It iI 01 lotereot that these operation, tally well with the condition. 
held to be I...,und In lhil respect by proce .. oriented theorUt.J; in 
contrBlit, they do not tally well with the manoeuvres 01 lli mpie 
minded cnOOl.l~mcot which (howl!V~r .. ttractive they are In 
tenn. 01 potential o;o, t benefit) have provl'll diN.ppoinling (~, 
lo r ""ample, the very clear and candid revIew 01 one such endellv· 
or by Tomm<:e and Gupta 1964). 

SupJ)Olf:, however, that innovation Is nol lO uoiv~tulJy valul'll, 
that c hildren Or adult. 5hould nol be spec ifically "trained to inno­
vate". After all," number o r .,......,r o rientl'd educationaiisU han· 
... Uy take this point o lvlew. 

It would still be agreed, in "'OII( '1u..nen, that " learn in g to 
k:arn" and "I!rtIUP compete"",," are importo.nt part. or the educa· 
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". 
Ilona! IySU:m (it not of the nlrricu lumJ . For example. "en if the 
o bjtf::t ill t.o produce I«hniciaN and opeciaUSU u the main p rod. 
1.>d. they will """..tit from vEnatility la com ponent o r " 'o mlnl 
10 IeamMj and an! likely to be better cit izenl lt they undentand 
udI otbf!r nther than ..:w., .. mboLi . Morecnrer , It h .. beoen .... 
filled (and the c_ . Ppo!BI'1I to be indi5putable) that an "fficit!nt 
educational l yato.m , be It for Ken"",lilt.I o r IIM!<:llllilta. de~nd. 
upon "the ut. ot IcamlnK " dissoominat.ed lIIDonlin th e Itudenta. 
"'11 lei 10 tOt the following "'ltSOns, (I) Thlt r1pld learning with 
...... lble retentio n 1& achlevlld (in practice) only by uti Using til .. 
vaUd a"alogle.ln • au hJ.o:t metter, dlllCovennH th ~m and cl1 et:klnlr 
lh~lr prope r ooml'reh."u lon, both of .. hk: 1I entail the "ru1 of 
lumlni": (b ) !J.ca,Ute only" small fraction o f the environment II 
an .codemLa where knowabiel UId do.abl ... an! coherently nroc· 
tured . Most leam1ns rnun ffor moot people) take pt.ee outllde an 
iMtltutlon, on the job 0 ' In the ot;r""t; a moiety of the time open! 
in "" tndltutlon .. .,.,td, th"",fon!, be devo ted to IrwloetrinalinC 
the ''WI. 01 lnminlH (from uM\nlclu~ ... rround inpl, ju. III 
lime is tpenl incubtin, thl! oth ... balk . kilb of oommunication, 
arithmetic, ..... 110 o n , 
Wh~r poin t of YM!W is adopted - namely, " lnnO¥lllon J. 

loud in iuei f," Of "Innovati"" mould not be Kl!nenlJy e!>OOu..gl!d 
.. hen we noed .. _iaIis1.1 or hodml!n," Or " I am indine",nt to in· 
novation Ot not, but 1!duc:at.i<M1 ohoukl be, in lIOtne ... n ... , errlClO' 
c!OUI" - the comment. in this chapter and the IlOIIt III'\! .iIl vcry 
much to the point, It hOI been argued that the J'l1'OCt'55C'1 callI!<! 
";nnovallon" Ind "l00mlnB to learn" and "leamln8 to participate 
in I group" have a com mon component and that. operatlonally 
speaklnll, their encou,.m~n t Is I matter of "",opllnK the ..... I! 
d ... of tactic. and methods. I do not think, whltever II dONI, WI! 
can guarlntl!e thlt IIOml!Ol>l! will 1'1""'" I brilliant Inventor/ artW.1 
pOlitician, Rut WI! do haY!! the inklinp 0 1 how to Khi~ I las 
p-ondioM, thouJlh no Ie. laudable, KORl : Ihlt this penon .. 1II IC!*rn 
to make _Ie o f and Avmlr hit intcllectIJal o r w neftte environ. 
ment, iu pall and lu tuD,ll'e; that he will learn to 1_ hia neiJlh· 
bour and lImultaneoul1y .. pim to ambitiOIlI which II do bel~) 
have nO limit .. h.t.-er. 


