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CHAPTER TEN 

The Bunin, the Me, and the I 

KARL H. PRIBR~AhI  
R-IYhIOSD BR,-\D LEY 
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\%en Raymond Gradley I 1987) had tinishrd li book rehting his long~rudi- 
nai studies ot communes. Lois Erickson. ;l mutual triend ot Gradley . ~ n d  
Karl Pribam, ;lsked ['ribram co read it. hoping :I recommendarion tor pub- 
lication rnieht deveiop. ['ribram read che manuscript ;lnd was impressed 
with what appeared to him some basic commonaiicy between the tunction- 

structures of joci31 j n d  neuronal collecrives. between co~lecrives or ciit- 
ferent Ieveis or .;c;ies of system ~ , r ~ ~ n i z a c i o n .  Over the years. rhis common- 



. i ~ i r \  Il;is hecome more 2nd more striking-lind. ar rhe same rime, more 
< l i : i l l c n ~ i ~ ~ ~ .  

The challenge is the tollowing: General svstems theory is based on the 
( i ~ ~ i i n g  rhar otren collecrives of Jitterenr s a l e s  can be shown to operace ac- 
iordi11g r o  [he same--or. 111 least. very similar-principles of organization. 
T!~is is .In inrriguing tinding bur docs not cell us I~orv-the process by . ' 

:r.;'lL./)--su~h operncions come .ibout. 
In 4)rcier to Je r r rm~nr  the "how" c~t processing, it bccomes necessary 

, : 

: ( I  i~icnrir!. r l ~ r  rransrr: tuncrions rhac make i r  possible tor operations at  one 
.,.;ic ro ~n i l~ ien ic  :host. .ic rhc .idiaienr higher- ;ind lo\vcr-order sales. A 
.. , ~ . i l ~ "  I rr "le\.cl" !> ierined .IS J "iescription" ot the organization ot  the 
.:ic!~icnrs in .I bysrcm char is .;impier than J description ot the elemen= 
:;;c:nselvcs. 

Titc rccoqnicion or rnuic~pir Irvcls of' orynizarion in ;1 svsrem, is not, 
.I, Ilol>c.rr H in j r  I 1 Y02.  p. 10 19) righrly points out. an ;lrgurnent tor reduc- ::. 

:: 

: ;q ,~~i . ;~n .  iwc~use  each k-:el "must he r h o u ~ h r  ot  nor .is .In cintiry but rather .: =: . - 
.!: ::rm or ;.rroicsse> <o~irinii~Il!. intluenccd by rhe cfialecrical relations be- .-:;;. . . .. . . 

*:,: - -::ern ics:c!r. i u i h  .in i c p r o ~ c n .  .ivnich reuuires rcienrisrs to . ' ~ ~ o s s  and re- 
,; 0 

, : . ; ~ , b "  :hr i x ~ u n i a r ~ e s  i?cn\.t.cn le:.els ~Hincie's phmsr. quoted in Bareson, .., .:. ,, 
, > . . 

4U I .  ;?. 14 1. :hub iernancis intesrsrion between adioininq disciplines. . . , .. % 

\S'i:h respccr ro cne ihalienge posed by relating jocial iollecrives to :;.~:;:. ... 
::rur::i ~ o i l ~ ~ : ~ t . c s .  it :nus bcczme imperative. JS J tirsr step. to delineate '.\:,:+Z 

.&.-*:: 
-;.:ic.s intermccii~re bcnveen those Jcsiiibing the operations ot communes ;L-::..:; 

. : : : L !  :ho\c Ie5inbrng :hr oprrnrions or rhe hrnins ot' the persons composing -<:i:?.j , . ._._ 

-at. c o ~ ~ r n u n c s .  This ~ h a p r e r  .:rrernprs such .I Jeiinearion. - % _  _.-. . .  ... .... .., . 
,..r. . ' 

In :his .lrrcrnpr. :ve were irnmediarely taced wirh rhe problem of a ...27:j .... > :-. 
:yic:i~or:; i ) r  dittcrenr rerms used in ciiiierenr jcicntiiic enterprises. It became ?a$ 
-ririi.;i rry to Je*:eiop LI unliorm vocabulary ior processes rhac seemed to I.$."'-' 
:> io i h a i 3 ~ t ~ " : i ~ ~  rht. >ame operations.' Hotvever. in Joing rhis we mav be. 

--... . ..luing ilose to wnar in pniiosophy is called cheorerical reduction. But we 

.:re )rot rejuctionists In the sense thar i t  we just knew everything there is to.. 

. inow .it .i part~cular !eve1 o i  ~nquiry, we would be able co exp1ain.everY- 
:h~nl;  .it rhe next h~gner level. Rather. JS Ltvi-Strauss (1963) pointed out, 
:his rypr or reaucnon ma!. work tor very simple svsrems (systems con- 
:roileu !>! rew .:arlabies~. But ior more diverse [complex) systems, a s a c - .  
iilrnl approach becomes necessary. The structural method places emphasis 
: )n  the .lrrznqemenr ot rel~tlons among elements rather than on the ele-- 
:nrnrs per .;e. The c i~ss i ia!  example ot this emphasis on relation is the peri- 
11dii rairle in c h e r n i s r ~  Compounds-such as warer-are cornposed of 
.Itoms joined in partlcular relations called bonds. The bonding is largely 
.lccounted tor bv the structure ot-the number ot' protons in-he atoms. 
~ompos inq  the compound. But chemical science is basically a science of re- , 

!ations -)t rhr nature ot the bonding srrucrures char compose molecules- 



,.-\norher example is language, which is composed of some 10-30 
phonemes. Ir is nor rhese phonemes per se, however, that characrerized a 
language. Rather. it is the relarional srrucrure, the ordering, and conrexrua1 
embedding rhat make possible linguistic meaning. 

Our approach, rheretore, is based on the structural premise of: trilns- 
p o s ~ b l e  invariance: rhar "srructure indicates an ordered arrangemenr ot' 

parts, which can be [reared 3s transposable. being reladvely invarianr. 
while rhr pans themselves art: variable" iNadel. 1957. p. S; set aiso Piaser. 
1970). This is tvnar makes it possible, tor example. ro describe rhe "scruc- 
cure o t  a tetrahedron Lvirhour menrionin~ wherher i r  is .I crysral. .I wooden 
block. or a soup illbe" [Nadt:!. 1957. p. 3. Here. we sre pursuins j~lsi sucii 
a srrucrural ~pproach .  .At rhe same rime. we 3re nonerheless symparneric ro 
and uneasy with rheoret~cal .'reduction." which for us might hexer i>e 
called rheorericai rranslarion. In short. what we ~ i m  tor is J rranslarion or 

rhe ionceprs rssenriai ro understanding relarions ;ir one leve! or i n u u i ~  in 
order ro .~rricuiare rhe meming 01' ionceprs d r  an asliacenr level. 

-4 rew years hack. one ot  us iKHP), during J seminar. nored rhar :he Ieir 
arm ot J ~ r a d u a r e  srudenr was movino, somewnac ;l\vkwardly in .irr~n;lns 
papers on rhe [able in tront o t  her. KHP asked rhe srudenr. hls. C.. I C  \nc: 
was ail righr. whiie poinring :o her leir arm. She repiied. '-Oh. :h~c's iusr 
Alice: she Joesn'r live here ~nymore ."  .\r rne end or :he .;emester. )Is. C. 
presenred J &:;lied Jccounr or her experiences wtrh .Alice. :vniih :s ?re- 
senred unurr "Some C ~ s r  Hisrories." 

Sliorrly rhrreairer. KHP was ~ s k e d  ro juperrise J graduare zru&nr .ir 

anorher univers~y wno was examining a bov unabitr ro recounr ! i~s  csperi- 
ences. 

The nvo case h~srories provided the seed rhar provoked us ro irysraiize 
some larenr ideas based on a wide range otdara obrained on bra~n-iesioned 
monkeys. on brain elecrricai ~ c r i v i y  and rhe ileveloprnenr of seif: in ilu- 
mans. and on tac:ors leading ro jtabiiiry in social relationships 2nd jmbiii- 
t! in social collecrives. Our presenrarion is tentative bur intrigues LIS jutti- 
clenriy ro venture ir here. 

The case histories describe nvo distinct modes or coping rhar Jre dis- 
rupted by brain iniury: one ~rriculures [he organism-in rgocenrric space- 

: and locates ir-~ilocentricaily-in ia environment: the orher rvalr~ates ~ n d  
; monitors experience. We proceed ro suggest chat these nvo dimensions o t  
( coping are embodiments ot Piager's processes of assimilarion and nccom- 

modarion. .As accommodation is .'the source ot changes [chat1 bind rhe or- 

;- ganism to successive consrrainrs in rhe environmenr" (Piager 193611 954. p. 
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; i21.  \vc: esplore rhe source in rhe consequences o t  behavior a n d  the result- 
in? ,:h:lngcs in the organism's competence in ~ s s i m i l a r i n g  (coping with) its 
c:n\~ironment. 

Nes t ,  we note that  this development o t  competence in assimilation en- 
::liIs rhree ~ d d i r i o n a l  dimensions. dimensions chat a lso have been shown to 2 
in\.oi\:e J i ~ r i n ~ u i s h a b l e  brain systems: ~rousal-hmil iai izat ion;  activation- 
. ~ i u c r ~ v c  re~liinttss: 2nd tttforr;ornrorr. \Ve go o n  to suggest that  these di- 'i 
:nc.nsiolls .lrc rhr .;arne :IS rhosr obtained hy Sternberg ( 19Yhi in his analysis .. 

, l r  :nc J i rncns~ons rh~lr  lend ro iornpc:ence and srabiiity in loving relation- 
,;;,ps: ?: I~ , IOII  ~ ~ l r o u s ~ i ) :  iomrnirmcnr :bciccrive rexlinrssr: ~ n d  intimacy (ei- , 

.or:-ionirorri. Fin;lll\.. we rc ixc  rnese jirncnsions to  those rhar have been 

.ilo\t.n ro operare in ? r o J u c ~ n g  jrabiiin in competent social collecrives: flux 
j ? ;~ss~on  I: ~ o n t r o l  iiomrnitmrnr;:  ~ n d  coil2borarion I intimacy J. 

SOME C.4SE HISTORIES 

i W.I> .io~n!: i~unurv  .ibour :n~dmorn~nc ivnen I 11;ld .I in~graine. I ielr a 
. . 

,ii:lrr! ?.lln in :ny ie!r rcmolc. .~nd !nv icir .lrm telr runny. 1 tin~shed my 
i.~uildry :o\v3ru ;n~li;lr:c:noon .;nu ;;ileii :n\ neurologisr. He told me ro 
:o i o  :he cmcr:enc:. room. I ?;lcicd .I ic\v rnlncs ~ n d  drove   bout 85 
: Y I ; C ~  :o :nc i o \ p ~ r ~ l  ivnere iir 15 {rn . r ~ r t  :the nraresr was Lj minuces 
.i\v;:... i i !  :he EX. :he .Jmc :h~r.c i;l>pcncu .lpaln. And ~ c a i n .  ihe next 
:nornln:: .;KC: i :cs, iiosp~rai~zcli. oni? : r  :-;as worse. The J iqnosis  o i  a 
> r r ~ ~ / r c  ;Jrnc .is .I ;orn~ir:c \urprlsc ro mr i~ecausr 1 ieir rim. ~ n d  I didn'r .: 
: I r , r l i i .  . ~ n y r n ~ n c  i~iicrcnr ~htrur  invqcit. I rememix: ! i ~ \ , ~ n g  no emotional 
rvsnonsc io :he :ic\vr. I :cir .lnnovcu . ~ n d  more ionccrned   bout gerring 
horne. i>ccjuse I \vas ~n rne process o r  :novlnr. 

Sor  : ~ n r ~ i  \c~:c:ai Jays i~re:. wniic I was in renabiiiraclon, did I no- 
ilie \[ranee rhincs happenrne ro me. I was nor tryhrrned. a n e ,  or an- 
:loved. 1 ilun'r reel ~nvrh~ne-norn~nq .Ir .111. Fourreen days aker I was 
.~urn~rreu io rnc i~oso~rai.  1 becsme rsrrerneiv uizzv. .~nd I telt I was t'alling 
our or mv :vnecich;lir. Thr ;:our tvus rlirincr ro my Ietr. ~ n d  rhe wheelchair 
x i s  4iuin; ori ine fioor. .iny \r~muiu, on my lefi side or reperirive move- 
inrnr -.v~rn in\. ierr .irm i ~ u s ~ c i  J Ji,rurbance in my reiarlonship with my 
Lnvlronmcnr. For Insrancc. :he room would ;ilr down ro rhe leb. and I 
rcir my ;vnec~cha~r siiciinl: Jownhiil On rhe rioor. .lna I \vas taIIing out of 
iny ~h31r.  I tvouid becolnr ~iisor~rnted. could hardly spe2k. ~ n d  my whole 
i~einc \ermru ro cnrer 3 new cjimens~on. When my leb side was placed 
ncxr ro 3 wail ~ r r  ~1w;ly trorn any scimuii. rhis disrurbance would gradual- 
ly disappear. During chis period. rne Ierr hand would conrract. and the 
.irm \vouid draw up nexc LO my bod!. Ir didn'r tee1 or look like ir be- 
!onceu ro me. Harr~son moved cne ictr .irm repe3retily w~ch the same 
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movement. and a similar behavior occurred, except I started crying. H e  
asked me what was I ierling, ~ n d  I said Jnger. In anorher cesr he scarred 
giving me a hard rime until rhe same episode b e g n  co occur, and I began 
ro crv. He asked me whar 1 was feeling, and 1 said anger. Acruull!; I didn'r 
tee1 [he mger  inside. bur in my head when I began ro cry. Sot unril I 
went Sack to schooi did I become aware or having no internal physical 
rccrlin~s. 

I iai l  that arm .Alice i Alice doesn't live here ;~nyrnore~-the xrn I 
Jon't like. It doesn'r look like my . ~ r m  ~ n d  ioesn'r itel like my Jrm. I 
rhink it's ugiy. .lnci I wisn ir .rouid go Jway. \Vhene-:er rhin%s ;;o wronz. 
[ ' I I  .;i:ip i r  .lnd .jay. "Bad .iilcc" or "It', .ilii;.'s iauir." I neT:er know what 
ir.s Joint or  \vnrre it is in 'ip3ce anless ;lm iooking .It ir. I i a n  use ir. bur 
I never Jo ionsiiousiy. because I'm unllware or havins 3 Irir Irrn. I d o n r  
neyicc: Iny Icit side.  us: .Aiicc. \\'hateve: i r  does. Jocs on Irs own. ;lnd 
mosr o t  rnr rlrne. I i o n ' ;  know ir's Joine ir. I ' l l  he Joing homework . ~ n d  
rhcn I ' l l  rake 3 jlp ot io t ier .  Thr  i u p  wiil Sc cmpn.. I \\,as i r ~ n k i n q  iorte: 
\virh rhar iiand ~ n d  ciidn'i know ir. Yrr I r ; l k  ; \ ~ S S I C J I  y i r a r  ie~sons.  I 
Jon'r reei rnr srrincs or  frrrs. I don': know ivherr ;ny iinzrrs .Ire. I I ~  :rc;ir 
[hey .irc ioing. bur .;rill I p i 3 ~ .  

i-fow J n  I lire w ~ r n  .ln iilnrss [ 'm nor .l\rnre i i3unci !-!ow do I 
:uncaon :vnen I'in nor Jtrare :ha[ I 5;lt.r derlclrs.; How Jo smy ,.ire 
whcn i'n nor Iware  or being in i ~ n g e r ;  

Ms.  C. 1s obviousi!. :nrelligenr.  trending ircrure mareriai.  skin^ inre:- 
c s r i n ~  qursrions.  Sne is J w ~ a o w e d  ! ~ d y  in h r r  nid-:0s. enroi led  !n .~ l iu i r  
t auca r ion .  malor ing in i i i n ~ c ~ i  ?s!.c.+oiosy. i h e  ;e:s  round ;pienuicily dr-  
spite .'iiiir ~ n d  ciespire J h~scor!. or J :emporxrq: !err hrmipnresis.  T h e  &a?- 
nosis w;ls ?amage  or :he right ;emporai -par l ru i  <orre>: ;ont i rmed i ly  J n  

: a ~ n o r m a l  c i r c r ro rncepna logram iEE(;; recorded rrom ;nat I o c ~ r i o n .  Thr 
d a m a g e  was  nor  s u t t i ~ i e n r i y  esrenslve t o  .;how in J p o s i r r o n - m ~ s s i o n  ro- 

, mography  i PET) scan. 
*& 
9 

Cunr ras t  Ms.  C.'s s c o y  wi th  rhe iollowing observarions m a d e  o n  .in S-  

t ~ e a r - o l d  boy hy C h u c k  Ahern 2s ~1 parr ot ;l :hesis p rogram rhac KHP su -  
pervised: 5. 

5. 
w 

r-' TJ 11ad ,In :,genesis o r  rne Lorpus iailosum w r h  .I rndiine iysr .lr birth. 
D u r ~ n y  [he tirsr bix monrhs or his lire. i\vo surycai procedures werc car- 

'+. 
& r ~ e d  our ro cirzln :he ivsr. Keccnriy perrormed .\.iagner~c Rrsonancc 

Imaging ik1Rli showed considernble rniargemenr or the ironrai horns or 
the iarerai vencr~cie-somewhat more pronounced on rhe rignr. The or-  
bital part or [he ironrai lobes .~ppeared shrunken as Jid the medial sur- 

, tace or the rernporai pole. 
TJ appears ro hare no ~bi i i ry  tor quanr~iying [he passage oi rime 

[what Bergson ( 192363'1 isi isd Jureel m a  no cxpenenrial ;~ppreclacion 
~t the meaning ot  rlme :lnlrs. For rxarnpie. .I tew rnlnures .irrer rurorinq 

f- 
iiT 
%, z. 
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I>cgins. he cannor say -even  rernorelv-how ions  ir has been since [he 
session srarred. He is 3s apr ro Jns\ver [his qllescion in v e x s  as in min- 
urcs. He does ~ l w a v s  use one ot  seven rerms of  time quantiiicarion Isec- 
onds. minures, hours. days. werks. months or  y e ~ r s )  when asked ro esri- 
m:lre rhe duratton ot an c.pisode bur uses them randomly. He i a n  pur 
rhrse rerms In order. hur does nor have any sense ot rhrir mtxning or 

. . rhrir n u ~ n r r i c ~ i  rrlr~rionsi~ips io one .lnorhcr. 
Whcn T] rcrurr~rJ from .I rri? ro rhr 1)al1;1rn3s he J i r l  recall char he . ;.. ; 1 

. I 

Ir;lJ I3rrn on rhr rrlp: Jio\vever. rhr ic:.iiis lic coulci rccounr :thour rhr rrip < . . 

: ~ u ~ n i l c r r d  rewcr :h:~n Y. His csrlrnarcs or how ionc i r  I1;1ci [)ern I n c e  h ~ s  
rrlp {vere r y p ~ c ~ i  in char rhry 1vt.r: :nac;sr:lrc .ind w~icily inconsisrenr on 
rcpcrired i~131~.  . - \Iso.  rhr rirsr rlvc :~mrs  !uck ~c ruroring he sratcd rhar he .. . 
ii;lci nor Ixcn .I[ rutorin? jlncc his :rip. Ir .lppr;lrs :hat tic is unaoie ro 
piacc in \equrnce [hose ie..v pasr rvcnrs rhar he can recail. Nonrrnrless, .: . 

.. .. .- . 
I I C  a n  .ins~ver qursrions ~orrcc:iy basrd on his .ippiisarlon o t  general *.? . .- .;-" , .- .. 
kno\vicdcr .lbouc dcvriopmcnr. ;..<.. nr knows he was a Imby herore he U_. = . -.: 

..$ .:: '! 
ioulci : ~ i k  !>CC.IUSC " s v c r ~ o n r  ,r;lr:s ;, .I ixlhy." Bur. one day he :lskrd his . . 'i-: z:.r: - ;; .; 

:a- , 
ruror i r  iic knew ! ~ i m  whcn ilr \v;ls .I id. ~ n u i s ~ r i n ~ .  rhlnk. his ~ncorn- .!<: .( :;+. 3 ?rcnrnsion or :he Ju::~rion ~ l r  ale:: c r t  rhcjr Jevelopmenral prriods ~ n d  ..'. ...-. . .., .,<* :: .3 
i115 :!na\var~nrjs o r  \vnur cvcnrs ;on\rirurcd Such J. pr:~oci tor Irtm. - ..- .. .. A 

,>'*..: .3 
TJ 1s .ltv;lre char ire has .I 3asr. rhar evcnrs i13vc happened to him bur i+.' ... = .. 1 : 

. . - . I  -.. . 
ilr ;~.nnor rccoiirc; rhtrhc cvrnrs. i i c  .~iso ,poncancously spraks or events ...... :s2 A 

:-+! 

~n ill ,  future >uih  J.S Jrlvlnc .in .:uromoi~~ie .lnd daring ~ n d  growing a -.-. .a 

i3c:lrd. Hr  i a s  ?iay-.lc:ed \e;arxe oi:aslons i1ib own old Jge and . .. ....+... .. . . 

iir~lrn. TJ I S  i apa i~ ie  or csiiremrnr .ibour rhe !mrnrdiare iucure. On rhe 
,:cry LJ.V :h3r hr \vab Zolng ro rnc h n a m a b  he was vrr). escired JS he rx- 
i !~i rncd re?earcdlv: .'I'm SolnC :O :he Sahamas." Bur when nis ruror 
.ibkcd ntm ivnen. ! ~ r  ~ J I U  !)isnklv: -'I iion'i know." H r  ~ i s o  displayed keen 
.~nriclp;~rton ivncn one d ~ v  he u w  .: hriicoprcr ?repartnS ro rake ott rrom ' 

rhc h ( ~ \ p ~ r a i .  The iieiicoprcr cnc~nes revved .~pproxtrn;lrely I3  minures 
Iwrore ir rook oit  . i d  T] i~ rcomr  ~ncreas~n$ly more vocai and mororical- 
ii. .lcrive. luuqhlnq as hc rrprareu. '-?';lhrn's tr go in^: ro rake ott?" He also '.. 
.inticipares iurure punishmrnr 1.vncn ilr is "bad." He is aware. on some 
le\-el. ot :he :mmediare turure :n 31s conscanr quesrion .-What's next," 
wnicn hr asks his morher ar rhr 2nd or each .Icrlvrry. 

Thrre are a variety o t  orher ,)ccaslons on which l ~ c  Jemonsrrared 
r h ~ s  i 3 p a ~ i r y  reyrdinf :  :ernpo : J s  i,pposed ro rvaluaring rhe Jurarion of 
Jn rxperlrncer. There have h e ~ n  .everai breaks In his usual rhrice weekly 
iurorlnr: scheduir. Each oi tour ames rhis schedule has been interrupted. 
hr  has run co meer his ruror when i e  ~lpproached rather rhan waiting in- 
51de as he usually does. .ilso. on these occasions he has rypicallv asked if 
his ruror missed him. However he .;rates he does nor know how long ir 
has I~een since his Iasr session. and there \\,as no evidence char he knew it . 

had been longer than usuai. 
TJ comparcs who  \r,aiks taster or who draws taster. He has ar leasr a 

basic sense i)t sequencing as wnrn he says. '*['I1 rake a turn and then you 
rake a rurn." He also uses rerms iike "soon" jnd  "quick" ~orrecr lv  in con- 
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versation. For example. when he wanted to do a dmwing at the beginning 
ot' J session. snd his tutor said that we needed to begin to work and he 
countered. "This will be quick." Unsurprisingi);. he cinishrd his drawing at 
his normal pace. He somehow seems to use such rerms correctlv without 
my  rxperiencilil ~lppreciarion or rhem. rhloditied irom letter wrlnen by 
Chuck ;\hem on blarch 19. 1995. addressed ro K~rl  H. Pribram~ 

These nvo case hlsrories illurninare rwo very important dimensions or 
seif. One dimension. porrrayed b!. hls. C.. Io~..;res us in rlir world nnd ~ l s o  
wirh respect to our body's c o n ~ i ~ u r a l  inre~riry. Tne ocher dimension. h~gn-  
lighted by TJ, rnonztors our experience. \S;irnour such monicorin~. rhe 
events comprising rhe experience tail ro become evaluated 2nd encoded 
into memory. Location is kin ro--bur more pr~mitive rhan-;1 jpatial di- 
mension': moniroring is kin co-but Inore bas~s  ~han-J remporal Jimen- 

. . 
slon. ' 

.Ai+cr I {KHP! read 11s. C.'j pspcr ~ n d  her a well-Jeserved .I- 
and .;bowed iier .4hern; drscriprlon or  T]. -.ve iiscussed Dan Denncr's 
views-spressrd in his hook  modrsriy tnrirird Cot~siio~!snrr~ E S P ~ ~ Z I I I ~ ~  
i 199 L i-on '-the C ~ r t e s i a n  Tilracer" JnJ  on . .S~rrnrive Consciousnrs,." 
She agrerd ;hut [he pape: .;he wrore \vas ~ n d r t d  J. nxrarive. bur ir hali :ak- 
en her a good while co piece rogerhe: The {x ious  episodes char she had ts- 
perienced inro a coherent story. J4eanwh1ir. .ind ;iis \vas srill rhr Lase. her 
experience was :lnd is Jramaric3ily ioczrionai. :liar is. c h e a r r i ~ ~ l .  \War 

, could proriue Serrer ;heater rhun ' - . - \he ioesn'c ii1.e hrre ~ n y m o r e "  ivicn 
.j the empnasis on rhe '-live i'lerc": Desp~re ;he Lurrenr vogue ro rrz5h 

Descarres ljee. r . ~ . .  .Antonio Darnasio'?; Desi.7rres' Error I lP".llJi. many 
I.. . . 
. persons Jo.  in iaCI. rixprrlence thcmsriues ~s Jcrors un rhr .;rage ot  life. JS 

$: Shakespeare so eioquently expressed it. 
Ms. C. experienced cievasranons ro her locarional inte;nry. Orher pa- 

. tiena. arier injuries to rheir occipirai lobes. demonsrrate "blindsight." rhe F- 
. abiliry to \.isually identi* objects in the ..blind* field ciesp~re the racr rhar 

they fail ro be consciously aware ot  these obiecrs. Patients such JS chose 
who are blindsighred and Ms. C.. who rnlynr be ionsidered to have J rac- 
tile and kinesthetic biindsisht. borh have damaee to the correx or the pos- 

I terior convexity ot rhei; brains. Thus. they surfer disruption ot  rheir rso- ' centric ressenciaiiy tactile and kinestheac: and ~l locenrr~c  (essenriaily visual 
and audirory~ organization. I (KHPI have called this a disruption of -vb- 

: lective" awareness because it relates rhe patlenr ro his or her irnpalrmenc as 
if ir were a relationship amon3 obiecrs. The relacionship is "intentional" in 

: Brentano's ilS74119.14) sense o t  an abiliry ro ciirierenriate the perceiver 
from the perceived [Pribrarn. 1976). Note rhar in such patients. narrarive 
abilities do nor suiter-2s you can judge tor I-ourselt irom Ms. C.'s reporr. 

Contrast chis wirh che bov's disabiiiry: This boy's episodic memory is 
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~ e v e r e l v  deficienr. But, 3s compared to Ms. C.. he  has n o  problem with his 15 
c.;occntric space, nor  is he blindsighted -he has n o  difficult). in experienc- !c 
ing his allocenrric whereabours. Despite his disability in moniroring, he ;i. . . .  ... 
i o n r i n u a l l ~  det'ines his location both in space a n d  in clock-rime. Howeve]; .;;:: 
iiis narrative self is severely limited by his inability t o  monitor  events and ...- :.- ... . 
p i x c  them into sequences of episodes. The  narrative self is iomposed  of .:-i. 

. . 
;.A. . 

y t ~ i h  scquencrs o t  episodes. TJ's Jrrempts t o  do s o  J r e  contrived a n d  de- r;?: ..:+2.: 
ncnd o n  his inracr ~bi l i r ) .  ro deal w ~ t h  egocentric and  ~ l l o c e n t r i c  experi- .;* -. .: . . 
2ncc. 

To summarize [his par t  o t  rhr ~ h a p r e r :  Two J imrns ions  or self can be -:. . 

iisclnguished o n  rhe basis ot  seiecrive Jamage  ro iiiiterent p a n s  ot: the ,:<:: .-.**., 
:?rain. These dimensions concern Jn obiecrive "me" 2nd ~l narrative "I."S .!;+ , 

T h e  uhreciive ..me" is charncrerized as  spar io rempor~l ly  arriculated ,-?& 
c ~ o c e n r r i c a i l v i  and  locared in rhe ivorid ~allocenrricallvi.  T h e  nananve B,! 
";. " bv contrast.  is ionsrirurcd by 1 hermeneutic monitor  or episodes and ~r .;.- 

. &54 
:.:i.nrs rhar :hemselves J re  rhe ionseuuences o t  the rnoniroring, a n d  thus 
,clr-c1r;;lnizing. Nexr. Ie: us look into now these nvo Jirnensions o t  the self 
Cc:.c!op. 

T H E  DEVELOPl'vIENT OF .A STABLE SELF 

"dger tormuiared nvo iompiernenrary processes rhac guide 
~ r o i v r h .  O n e  ?roc:.ss h r  !;lbels " ~ c ~ o m m o d ~ r i o n " :  rhe nrher, 
 o on.“ "in r h e ~ r  inlrlal Jirecrions. ~ssimiiacion ~ n d  ~ lccommodar ion  are  o 
~ . .~ous ly  opposed :o one  noth he:. jince :~ssimilarion IS conservative 
:enis ro subordinate  rhe rnvironmcnr ro the org~7nis)n .IS i t  !s. whereas 
iommodar ion  is [he source o t  chanyes 2nd bends the or,nanism ro t h  
icssive consrrainrs or the environment" ! Piager 1954. p. 351)  Thus, 

the nursiing's psychic ~crlvir! IS  Jr  iirsr onlv simple ~ssimtiarion of r 
esrernai t.n'"i;onmenr ro :he iuncr~onin~ o t  the organs. Through the 
medium oi-$$simllatorl. rcheman. rr iirsr nsed. [hen mobiie. rhe c 
Proceeds irSm [his c i e m e n ~ a r ~  ~ss~miiacion :o purrine means and ends 
inro reiacio&hips such rhac rhr ~ssimiiacron I I ~  things to personal acrivir~ 

' 

.j.- 
.ma rhe ~lccornmociar~on ot sihrmara ro the cxrcrnai cnv~ronmenr find an 
increas~ngil; srablr balance. The undiff'erent~ated ; ~ n d  chaot~c a s s i d a -  
rion 2nd accornrnodation which characterize the tirsr months ot' life are 
.superseded l ~ v  ~ssrrnliatron 2nd uccomrnodaaon srmuiraneousl~ dis 
x e d  and cornpirmentarv. (Piager 1954. p. 119) 

Wirh respect ro the  brain tuncrions described here. assimilarion 
?ears ro be atiecred bv the process ot locaring the child in egocenmc 
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allocentric space-time schemata; accommodation resembles the efiecr that 
a self-organizing, n e u r o l o ~ u l l y  based monitoring hermeneutic process 
would be expected to exert. 

Assimilation and accommodarion are ordinarily complementay, and 
Piager's developmental stages retlect this complementariry. Nonetheless. as 
Pinget points out in rhe preceding quotation, one can discern differences in 
balance: The sensorv-motor stage is more ass~rnilarive than accomrnoaa- - 

rive: the various operational stages employ both processes in J complemrn- 
r'e! S I .lrt: tarv hshion and more or  less equally; ~ n d  the postoperational sta, 

accommodative. in both assimilation 2nd ~ccommodarion. 1310- 
logical and experiential tactors interacr, ~ n d  rhe maturation ot  brain d e i -  
crical activiry retlects the resultant o t  this interscrion. During iniancy. mar- 
uracion centers on the sensop-motor regions o i  rhe convexal cones.  In 
childhood and ~dolescence. nvo stages ot "growth spuns." as they Jre 
called. can be discerned. each stage beginning posreriorly ~ n d  endin? 
frontally. Ot y e a r  interest. ~ n d  surprise. to us :Hudspe:h k P~ribram. 
1991) was rhe discovery or' ~1 major increment in ;he macuration or cne 
r'rontal cortex during the ages 1'-LI! T h ~ s  is rhe Jge ~t ~vnich we jenci our 
children to iollese ( o r  ro [he ~ r m e d  ser~ices in iJse or war;. Their xi-om- 
modacion is cr~tically vuinerabie. and how they mould their tronroiimb~c 
herrneneutic monitoring systems during these years will derermine their ;I[- 
izenship tor the rest ot' their lives. 

This nlce sequence or' consequential events events: L ~ o n .  LY itenlrr: 
out-come, is. on occasion. interrupted. lnrerruprion leads ro .I dirierenr 
process: The organism becomes ~roused.  demarcating an episode. but ~r 
the inrerruption is repeated, the orgmisrn habiruates co it: rhe marked 

. . 
episode becomes tamiliar. When we remove one or rhe components ot rne 
t'rontolimb~c torebrain  the amygaala). the orgsnism's dock-like oscilla- 
tions tlatten out and iamiliarizarion tails ro occur [reviewed bv Pribrarn & 
McGuinness. 1975, 1997,). Episodes become recurrent. distracting from 
the progressive development o t  competence through commicment; che or- 
ganism has become hung up, treating each occurrence znd reoccurrence or 
the distracting event as arousing. Interestinglv, J kinen raised tor S iveeks 

: in darkness and in an  otherwise also restricted environment will. in rhe 

1 first few weeks o t  release. show svmproms identical to those ot amygdaiec- 
tomized cats: t'aiiure of visceroautonomic responses. continual and repetl- r : .  
tlous investigation ot the environment (behavioral orienting), and a low L. 

i 
[hreshold to srarrie (Konrad Sc Bagshaw, 1970). 

Schore (1994), in an  aptly titled volume. .-\tfect Reg~tl~rion '2nd the 
Origin of Self, reviews additional evidence to; the irnponance ot the amvg- 
dala and related orbitotrontal systems in [he development ot the inrant. ' Schore bases his analysis on  the imponance oi  ihe dyadic relationship be- 

, Ween nn iniant and rhe primary caregiver. Through sociai bonding ivitn 
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rhe infant (touching, holding, ieeding and especially mutual [eye] gazing, 
erc.). the primary caregiver creates a relationship with the inr'anr that, ac- 
cording to Schore, involves interaction along two dimensions. The tirst is 
che srimulation of positive affect by rhe primary caregiver: rhis dimension 
,erms ro 'us to correspond to our arousal-familiarization dimension. 
i rousal  involves esrablishing contexrs co tacilitace [he dvadic mutual posi- 
rive artecr chat becomes rhe conduir through which. ~ c c o r d i n g  ro Schore, 
:ne inknt's worldly experience is channeled. The second dimension ot  this 
:nrerac:ion is [he regularion by the primary caregiver of rhe infant's behav- 
.or: This ;orresponds ro wnar \ve iia\.e called J .'readiness co selecrivelv re- 
-pond" sysrem. wnich is centered on the basal ~ a n g l i a  ot the brain. Schore 
Lirscribes inreracrions o t  rhe brain srrucrures char become involved in these 
:\vo proiesses: 

In line with rhe pr~nclp ie  rhar intorrnarion is processed in srages, rne en- 
itrc :emporal -;ruurnce ~nvoivcs ienjory-perccprud encoding or 3 so- 
; :c~; t r tc i r~vc uctal .irlmuius In :hr posrrrior iortes. iogn~rivr :~pprcllsal in 
+I: ironrolimbic Inrerlor ionex. ~rnpiiric3rion ot rnr ilgnal Juring corti- 
io-ubc~rr~cai :ransmlssion .lion? [he ~lsuoiimbic ?clrh\vay. acrivarlon of 
ii\.pornuiclmlc morivarlonai <ysrerns :vnlcn inilurnce internal .;races and 
Srnrr3re :.rnorlonipcciric acilon renarncirs. ~crivarion ot rhe ~siending . 

venrrcli re~menral rnrsocorr~cai Jopclrnine iircuic. ~ n d  tinally ~crivarion 
o r  arecronrai areas ~ n d  rronrai iorrlcal moror resions responsible tor ia- '1 . . ;:a1 2nd body emorion response expression. ~pp .  195-L9hih 

Schore estensiveiy re!.iews che evidence char "environmental stimuli 
re:ulace :he :~naromical. cellular. ~ n d  even the molecular organization of 
:he Jeve lop in~  nenrous system" ip. 16 11. Wirh regard co rhe fdopaminer- 

. . 
IIC: tunciions ot the posrnacal intanr tronral cortex. rhe stimuli are ptirnar- 
:iy social. Thus, in situations where [he primary care3iver.s nurruring love 
i ~ a s  broken down during J criticai period rapproximatelv [he tirst year of 
. .  . 
.ire1 2nd the inianr is subjecred ro proionged exposure o t  heighrened nega- 
rive ~ t i e c t .  the growrh and organization of the infant's developing f ron td  
Lorres <an be atfecred wirh enduring parhological consequences. This re- 
, u i a  in strucrurally deiecrive neurobioiogical organization, which. in tunb 
:.reduces disturbances in social artacnments. These tunctional impairmenS: 
, ) r  :he neural circuitries result in a persisting suscepribility ro further par-- 
:ems ot pa th~phvs io io~ ica l  srowrh chat are associated with larer terming 
?svchiatric disorders (see rhe review oi the evidence by Schore, pp; 
L J9-167). 

To translate into the terms o t  rhis chapter. the requisite neurobioiogi- 
organizarion for the development of a stable self is prompted by the in- 

:eractions in ch? mother-infant dyad. which entail affecr stimuiarion and  
~odulation/regilarion. Affect stimuiarion enrails ;rccommod~?rion bv the. 
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infant to the egocentric ~ n d  (~llocentric ~ssimilation of his o r  her relation 
with the external world and corresponds co arousal-hmiliarization. Ac- 
commodative modulation/regulation via the mother produces this egocen- 
tric and allocencric assimilation of the environment and corresponds to se- 
lecdve readiness. Often, it rakes efiorr to disengage from the disposition co- 
ward arousal. rhat is. to return to sommimenc. Still another p a n  of the 
iorebrain ( the hippocampal formation1 is critical to determining the dura- 
tion ot engagement (Pribram & h\/lcCuinness, 1975, 1993). What is in- 
volved is the matching o t  rne cycles or' rhr clockwork ro registrations in 
memopad. A model has been developed ro derail how such a marching 
process might be aniculated (Pribram. 1996). T'nus. the infant's develop- 
ment o t  competence tor ievenmal) autonomous soclo-emotional xrach- 
ment corresponds to an  e t~oorr~orntorr  dimension. .\.lore on this shonly. 

Two further commonalities with Schore's tindings should be noted. 
The tirsr is that there is some evidence that rhe signiiicance or these two Ji- 
rnensions of interacrion continues beyond intanr deveiopmenc to ~ l s o  be 
important in rhe development o t  the youn? child. Drawing trom 1 study ot 
aggression among 4-vex-oius in preschools. Robert Hinde i 1991! reporrs 
[on the basis o i  "three repiicanons"] that aggress~on was iound ro iower 
when "maternal \varmrh" and "maternal control" in [he mother-hiid re- 
lationship were "more or  less in balance" [see pp. 1025-1076. especially 
Figure ji. The second is a commonalirl~ with Piager's ideas on the role ot  
affecr in inrellecxal Lievelopment. In his tinal lectures. Piagcc i 1982; links 
the development ot' the individual's inte!li?ence 2nd creadvir). JS J n  ~ciul t  
to a nurturing fabric o t  loving reiationships as 2 child. 

THE ACCOMMODATIVE PROCESS 

We have learned a good Lied about the way ~ccommodacion is achieved. 
Reinforcement theory has made solid contributions to understanding, as 
have the results ot: neuropsvchological experiments. In experimental psv- 
chology, reini'orcerriena (and deterrents, are conceived as chose ionse- 

'quences o t  behavior rhat influence an organism ro increase ior decrease! 
the recurrence o i  the behavior that generated the consequence. Two sepa- 
rate processes are apparently involved: One is a biologicallv based. clock- 
like oscillator. the other a register or "memopad" thac keeps crack ot the 
consequences per se. Many of the oscillations displav an apperitive and a 
COnsurnmarory phase and are critical to organizing the accommodarive 
Process. The memopad registers an environmental event when it matches, 
that is, resonates with, the appropriate moment on [he clock cycle. Recur- 
rence of the consequential behavior is determined bv the densin. o i  regis- 
trations (see Killeen, 1994, for review and details~. 
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.-\ rmdv way to conceprualize the reinforcement (o r  deterrent) process -.. 
is as tollows: ( I )  initially consrqrtences are those sequences o t  behavior 2 
t h a t  t i t  inro the context at prior regisrmtions (thereby becoming conre- 7;k 
~uen t i a l l ;  (1) at  a cenain point. the densiry of such consequences attain a :X 

, . 
.utiicient probabiliry chat the recurrence of the behavior will produce a re- .. 

>. . . .- 
iillble match. so that the o r ~ a n i s m  becomes confident in its competence to : :  

~er ro r rn  In this context. .-\t rhis point. the laws ot' learning ;Ire replaced by ..$. 
:hose that characterize performance istfe Pribram. 1971, Chap. 16). The -;; -<.' 
irinsiry ot consequences engenders "~rtlurnce." which leads to such a .:: 
: neans inds  reversal: . .. . . .  

. . 
What  happens when a man. or :or :hat matrer an  animal. has no need t o  . . ..: 

- :4. . work tor a iiviny: . . . T h e  sirnpicsr ; ~ s e  is rnac or the Jomesr~cated  car- . -=. - - --. - Y. - 
.I p a r ~ d i g m  or atfiuenc living more ssrreme than char o t  the horse o r  rhe ,,.a>-. .:T:- 

sow. .-\I1 b a s ~ c  needs o t  cnt: domesncared i a t  a re  provlded tor almost be- :&%, g- 
rore chev are expressed. It IS protected against danger and inciement .-fq-' 

wcarhe:. its tood is thrre hriorr  Ir :s h u n ~ r y  o r  rhirsty. What  rhcn does it 
io?  H o r v  does ir pass ics rlrnr? $ \Xre rnlghr exprcc that nav~np; :akcn its rood in J pertuncrory way ir . A  ,;$q 
would curl up on Its c u s n ~ o n  ~ n d  jlerp until h ~ n c  1nrcrna1 sr~muiation ..%d 
save some intormarion or :he nerd ;or mo the r  perruncrory meal. But no. ::j$ 
it does not iusr sieep. It prowls rne garden and rne woods k i i l i n ~  young 
ixrds and mice. I c  c n i o ~ s  liie In Its own wav. The tact rhar lite can be en- 
loyed. ~ n d  is most snioyed. by many living b e ~ n s s  in :he stare ot aiflu- 
cnct . a s  de i ined~ draws .ltrenclon io the dramatic i h a n ~ e  that occurs in 
:he :vorklng or :he organic machine? at  3 ierraln stace o i  rne cvoiurion- 
. ~ r y  process. T i ~ f s  1s the rerfers~i or':he tneans-r.nd rci~rlon in hehauiorir. 
in ;he .;race oi nature rhe i a t  musr kill ro live. In the s u r e  o t  ~ r t l uence  it ' 

iives ro kiil .  T h ~ s  happens w r n  men. When men have no need ro work 
:or a l iv~ng [here are broadlv only nvo rhlngs leti to  them to  do. They can . 

-'playq and rhey can culr~vare [he arrs. These are  their rwo ways o t  enjoy- .' 

ins  lite. It is rrue rhar many men work because rhey eniov ic. bur in rhis . 

case "work" has changed its meaning. It has become a torm o t  "play." .; 
:'P!ay" IS characrerisrically Jn aciiv~ry which is engaged in tor its own 
sake-without concern tor ut~iit?. or any further end. .'Work" is charac- . 

r e r~s r i c~ l ly  Jn  acr~viry in whicn etiori is Jirecred ro the production of: 
i ome  utility in che simplest and sssiesr way. Hence rhe ~mporrance  of er- 

- 

gonomlcs ~ n d  work scudv-rhe ~,b~ecrive o t  which is ro reduce difficulty 
~ n d  save rime. In plav che acriv~ry is otten directed to a a a i n ~ n g  a point- . 
less obiecrive in s Jifficulr way? JS wnen a golfer. using curious inscru- ' 

ments. guldes a small ball inro a nor much larger hole trom remote dis- 
tances and  in [he tace o t  obsrrucrlons deiiberately designed to  make the 
operation as difficult as mav be. This involves the reversal of the 
means-end relation. T h e  "endn-!gening the ball into the hoie-is set up 
as J tneans to  the new end, the real end. [he eniovment o t  difficult acrivi- 

,- 

r v  tor its own  sake. (Mace. 1962. pp. 10- 11) 
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.A somewhat similar statement has been presented by Robert W. White 
(19601. He emphasizes the role played by the progressive achievement o i  
competence in the maintenance of behavior and makes a strong case rhar 
the "teeling ot  efficacy" is an  important guide to behavior. 

Effecrance is to be conceived as a neurogenic motive, in contrast to 3 vis- 
cerogenic one. [t can be intormallv described JS what the sensory- 
neuro-muscular system wants to do when it is not occupied wirh homeo- 
static business. Its adaptive signiticance lies in irs promorion o t  spare- 
tlme benav~or char leads ro an ssrensive growrh ot iomprrence. well he- 
yond what iould be learned in ionnecrion wirh cirlve-reduction. I Whice. 
LY60. p. 103) 

Whice is concerned with rhe implications o t  etfecrance In clinical psycholo- 
gy; here, our concern is wirh what the sensory-neuromuscular svsrem 
"wants." 

.According to rhe toregoing analysis. the common problem ;or 
means-tnd theory 2nd rt;iecrance theory is rhar ~criviries or J cenain 
Jppear ro be self-maintaining. The consequences or che acrions must ?ro- 
vide the:: own ser within which 3 subsequent event will be conseaurnr. 

i. that is, reinforcing. 
.. . In many respects. what has becn discussed is rhe development ot be- 

I. .!, havior iiiierentiarion. rhar is. skill. Eftecrance and competence. play ~ n d  
gamemansnip. demand precise riming or ~c r ions  ~vithin !arger sequences o r  

L1 
i. acrions. 5 0  chat consequencesieauences in <onrest-will iorm J harmo- 
5 nious producrion. .And a great deal is known ;bout che neurology ot A i l .  
C' 

Here. perhaps. more than anywhere eise. the rnodei ot "sequence in ;on- 6 [ ~ Y I ; '  can be realized in [issue-~nci in ha. rhr model was orisinally ~ e -  
vised ro handle some new neuroloo,ical facts in [his area ihliiler. Gdlanter. 
S( Pribram. 1960). 

-At rhe reflex level. conrrol o t  muscular contraction can no longer be 
conceived simply in rerms ot rhe reilex arc (some excitation of receprors. 
transmission or the signal aroused by such excitation co rhe central nenous  
system. ~ n d  back again to the muscle in question]. The change in concep- 
tion is necessitared by the discovery rhar rhe scriviry o t  rhe :, etferenr ribex. 
fibers rhat transmit signals from [he cenrrsl nervous system to the receptors 

. in rhe muscie  muscle spindles), acts as a reedback. that is. controls [he 
amounr ot acriviry recordable from the stterenrs rhar signal [he scare of the 
receptor 10 rhe central nervous system. The presence of this teedback loop 
makes it difficuit at  any moment in time to assess rhe origin ot' a particuiar 
amount or acrivicy in the afferent nerves, and rhus the state of the receptor. 
That stare could reilecr the state of conrracrion iisomerric or  isotonici o t  its 
muscle g o u p  or it could reilecr rhe amount o t  acrivity o t  rhe v efferent svs-  
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:c~n. or  both. Only a comparison berwern states ar successive moments, in )-: . . .. . 
rhc context of 7 efferent acriviry, will give 3 signal of the state of conrrac- ,: ; 
rion of rhr muscle group. T h e  y ciierenr acrivicy provides rhr  seaing, the 3.: 

".$. .; <ontext, the bias on the muscle receptor. ( O n  occasion, the reverse may 3.. , 
well be the case. The bias may  be set bv the muscie contraction and 2 
i h a n ~ e s  in y efferent acriviry iomputed.) . . .. . . .. . , 

S'nerrington. in his classic lecrures, T h e  [ntezriltlve Action o j  t h e  Ner- .::::. ... ..: 
:*errs System (1911/1947), was nor unaware of rhe problem. and his state- .:2:..' 
ment ot' it is worrh repearing ihis solution is sasr in simple. ~ s ~ o c i a t i v e  y - '  : 
. , L ,  .. mb-rcint'orcemenr tor Sherringron occurs t h r o u ~ h  immediate spinal in- . :. .; 

. ,, Juc:ion [summation rhrough increased intensip and corxrensiry ot  conver- .: .:, .: . 
gent inpursl): f-,. . j . 

3;-;3 
\Vr nore Jn orderly sequence ot acrions in rhe rnovernenr o t  animals, even 
in cases where every obsemer ~urnics rhar the soordinarion is merely re- 
ilcs. \Ve see one Jcr succeed  norh her wirhour contusion. Yer. rracing rhis 
iequcncr ro Irs csrernal iauses. we recognize rhar [he usual rhlng in na- 
rurr IS nor :or one sxclrlng srlrnuius ro begin ~rnrnediarely atrer  norh her 
ic3ses. bur ior Jn array o i  snvironrncnral Jgenrs ~ c t i n ~  concurrenrly on 
rnr ~nirnal ar .my rnornenr :o exh~bir correlarive change In regard ro it. so 
cnar one or ocher g o u p  oi them becomes--.generally by increase in men-  
.;IF-remporariiy preporent. Tnus ihere dominares now rhis group. now 
rhar Sroup in rum. Ir  may happen rhar one stimulus ceases soinc~denrallv 
JS ~norhcr  Seg~ns. bur as J rule one srirnuius overlaps anocher in regard 
:o rlrne. Thris each rerlex brenbs rn rtpon d condition o t  rel~tive eqlrilibri- 
:tm. :r.hrci7 l~rrer is irselt retiex. In rne sirnulraneous corre!arlon ot rerlex- 
:s 3ome reilexes ~ornbine harrnoniousil;. being reacrions char mutually re- .\ 
~niorc: Isherringcon. 191 11 1947. p. 120: rrnphasis addedl. 

. i t  rhe cerebral level. ~ l s o .  neurology has a yrear Jeal ro .;a? sbouc 
skill. Rernovais oi rhe precenrrai "moror" correx of primares ~incluaing . 

man, cerrainly results in ~ w k w a r d  pertormance (Pribrarn er al.. 
1955-761. It tollows rhar in [he cerebral mechanisms in conrrol o t  action 
cxc~tarion "breaks in upon 3 condition ot reiative equilibrium.- . . . This 
has been shown by John Lilly i 1959). Prolonged [rains ot excirarion 
.:subiirnlnal ro chose rhat would produce rnovernenrr were delivered 10 

:he ?recentral rnoror'conex whenever rhe lever was depressed by rne 
,ubiecr la monkey). Lever pressing had to be paced so rhe on-ofi narure : 

or rhe rxcirar~on could be rnalntained. The rnonkev learned ro perrorm . 

zucn paced lever pressing behavior and spenr many (may I say "happy"?) 
hours Jr rhis occuparion. 

This has been a long way from rneans-end reversal co effecrance to 
skill. The poinr is simply [hat rhese areas of interest pose a common . 

problem: how is ir rhat selecrive behavior is maintained in rhe absence of : 
guides from drive srirnuli--or. in rhe extreme. when behavior apparenrlv 
goes in 3 iirecrion conrrary ro one plausibly relared ro drive stirnuii? The 



The Brain. the .Lit. ~ n d  the I 

suggestion made in chis secrion is char the consequences oi actions are 
truly scimulus evenrs rhat occur in sequence and that, once some order 
has been initiated in rhis sequence ot stimuli. this order per se can pro- 
vide the set or concexr tor the occurrence of the nexr or sub-sequent 
event. hcrions have consequence and the Consequences of actions are re- 
inforcers. Behavior. thus. becomes its own guide. (Pribram, 1963, pp. 
137-141) 

The m e a n s i n d s  reversal based on contidence in one's comperence can 
thus be derined in terms o t  rhe Liensip c~fconsorlarlt iorlsrqlle?lces genera[- 
ed in u particular context. Other rhings being equal. rhe orgmism becomes 
commined ro organize its actions not just to reduce dissonance but to ac- 
tively produce consonance. The production ot  consonance is no haphazard 
a t i a i r ionsequences  will be registered when thev march the organism's 
reperroire of behaviors relevant to its biologically based "interests" such 2s 
drinking or  running. The more densely sonsonlint become nested wirh~n 
the context. the trame~vork. o t  the less drnsely consonant. !For J decai1t.d 
review o t  rhe &[a upon which these ideas are based. see Pribrarn. 1090: 
1995.) This nested hierarchical arrangemenr cornrnirs the organism ro J 

Plan or  program. The importance o t  P!ans :o [he organization o t  behawor 
has been discussed hllv in Miller rr ~ i .  119601. In ~lddition. however. JS  

noted here. ionsequenriai behavior is self-organizing, a cherne [hat has 
been stressed by Konrad Lorenz (1969\ and by Bundura ( 199 1).  

. To summarize: Development concerns primarily the tftecr ot changes 
occurring in rhe accommodarive process JS ihey ~ i t e r  ;~ssimiiarion. .iccorn- 
modation is achieved by ;2 process in which con-ienrtences cseauences or 

I. behavior rhat Jre consonant within rhe contest created by prior ionse- 
quencesr become densely registered by virtue or their consonance. This 
process leads ro confidence. which is based on the Jevelopmenc ot 3 behav- " ioral iompitence in that conrext. The means-ends reversal iommirs the or- 
ganism ro pursuing the development of rhis competence. Commitment. 

C '  r. therefore. is nor to the status quo o t  currenr egocentric and ;~lIocenrric. in- 
k: 
. tellrional comperence but to a selective readiness ro modify comperence in 

accord wirh conrinuing assimilarion of experience. 

MODIFICATION OF ASSIMILATION 
BY ACCOMMODATION 

' In order tor an assirnilaced conrent ro be intluenced b~ and to influence i n  
accommodating context. sensory channels must be r'lexible in their organi- 
zation. Evidence (from event-related brain elecrrical recordings. reviewed 
bv Pri brarn. 1991. Lecture 10) indicates that updating occurs and thus c d l s  
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into quesrion the norion that processing capacity is inflexible. Xddicional 
evidence makes ic unlikely chat limitations in processing span are due to 
limirations imposed by some tixed channel capaciry. Brieflyl the evidence 
runs 3s F o I I ~ w s :  

Two million inpur nerve fibers converge by way of [he central nervous 
system onto 550 rhousand output tibers. Sherringron (191 111947) conceD- 
rudized a rescriction on pertormance due to this convergence in his doc- 
rrint. ot  a "limited tinal common path." However. ~ o n a l d  Broadbent .i 
I I - 4 )  showed rhat with r e ~ a r d  ro cognitive operations such as anention, 
!irniced span is nor so mush 3 tuncrion o t  [he tinai i o m m o n ' ~ a t h  as ir is a 
iuncrion o t  the ~enr ra l  proctssing mechanisms in the brain. Broadbent re- .. 
:.iewed chis aspect of his work in the Neurosciences Scud! Program m 
: 14'4), and Pribram devared a whoic section ot' this program to the ropic . : 

tntirled "How Is It That sen sin^ 50 .LLuch We Can Do So Linle." . . 
.-. , 

The issue o t  limited span is usuallp discussed in terms ot 3 fixed chan- :;.:': 
nel ~ a p a c ~ c y .  Buc JS reviewed bv Pribram ~ n d  blcGuinness 119-5, 1992), a :.:;: . - 
~ c ~ n s ~ d r r a b l e  volume or Lvork has shown char the central processing span is .?:i 

z: ; 
:lor tixed. Thus bliller ; l : ' j b i ,  C ~ r n e r  i 19621, and Simon (197.1, 1986), ;;;-: 

.irnons ochers. have ~lear ly  snown that intormarion-processing span can be 7;::j 
> .. .. , 

cnnanced by reorganization iuch JS that provided by "shunking." In facr, ,.;:.T4 

:he limitations in processing ;an be overcome to such an extent that one is ..$ ..... . ..: - 
!lard put ro defining any "sicimare" limit. These data ~ n d  others have led ':::< 
?IS :O conceprual lim~tarions in processing span as limitations in channel ,;:i 
<omperence rather :han in channei i a p a c i ~  ~Pr ibram & .McGuinness, ,--.'I 
!u--' .." . :; 
!.  3 I ,  s view also expressed by Maifei ! 19SJ). Thus. rhq conception of a ..&;d 
iimired iapaciry depending on some fixed "exoske!eron" constraining :S?<i - -. . .=:%I ihannels becomes uncenabie. .An increase in processin0 capability, in corn- :z%j 
Derence. becomes possible bv way or chailenzes to 2 flexible "endoskele- 
:on" jupporting processins ;hameis. Chunking has been shown, by neu- 
robehavior experiments. to be influenced by resections of the iar f r o n d  
cnrrex. Furthermote. electrical excitation ot the tronral correx changes re- : 
~epr ive  field properties at: neurons in the sensory channels ot' the primary 

,. visual correx. These changes are directly related ro the ability, to parse or - 
. _  . h u n k  rhe input. 

The particular experiments that demonstrate cop-down, ,rieurophysi* 
. !oycal  processing-process~ng chat ~mplemenn changes in channel s m ~ c -  . .. : cure 2nd. cheretore. in egocentric and ailocenrric processing'capability-- 

:vere pertormed on the receptive tield orgmization of single neurons in he 
lareral geniculate nucleus and che p r iman  visual correx of cats and man- : 
keys. Receptive Fields o t  visual correx neurons were mapped by displaying - 
J small moving dot  on a contrasting background. The location and s-notion 
or the dot were computer controlled. Thus. the computer could sum (in a 
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matrix of bins representing the range over which the dot was moved) the 
number of impulses generated by the neuron whose receptive field was be- 
ing mapped. This was done for each position of the dot, because the com- 
puter "knew" where the dot was located (Lsssonde. Ptito, & Pribram. 
1981: Spinelli & Pribram, 1967). 

The map obtained tor the lateral geniculate nucleus (the halhvay 
house benveen retina and correxr is usually called the "3\/lexican hat" tunc- 
rion tor obvious reasons. The brim ot [he hat represents the spontaneous 
back~round  o t  impulse activiry or' the neuron. The crown ot rhe har reprr- 
sena  rhe excitation o t  rhe ceil by the dot or iight shown ro rhr animal whrn 
the cell is located at  the center or the visual field. Where the crown meecs 
the brim. there is a depression indicating [hat the output o i  rhe ieil has 
been inhibited. 

It is this inhibicorv surround that can be augmented or diminished bv 
elecrrical excitation o t  ocher parrs ot rhe iorebrain. Stimulation o t  che tar 
irontal iorrex or  the head ot  rhe caudate nuclens diminishes the inhib~ro? 
surround: srimulation ot the posterior incrlnsic (;lssociation I iortex i spec:[- 
icallv. in chis case. rhe interoremporal porrion ot  [his i o n e x )  or  ot mother  
of rhe bclsai ganglia, [he putamen. produces Jn  ~ugmentation ot  rhe in- 
hibitory surround. 

Receptive tields o t  adjacenr neurons overlap ro a ionsiderabie extenr. 
Thus. when the excitatory porrion ot  rhe rece?tive tields becomes enlarsed. 
the dendritic iieids rssentiaiiv meqe  inro a more or irss sonnnuous func- 
rional iieid. By ionrrast. when rhe exciraton porrion c ~ t  rhe rece?rive Fieids 

-. shrinks. each neuron becomes r'unc:ionaily isolated rrom its nelgnbor. 
This modir'iabiiiv ot the comperence ot the primary visuai sysrem was 

' supported by resting the effecrs or' [he same elecrrical srimulacions on :he 
recoven iycles o t  rhe svstem as recorded wirh smail rnacroeiecrrodes. Far 

5 t'rontai stimulations produce a siowing 01 recoven; whereas posterior scim- 
s: . . uiations result in a more rapid recover). as compared wirh an unstimuiated ..- 
? baseline. Slow recoven indicates char the system is acting in unison: rapid 

fi' recovery indicares that the svstem is 'rnultipiexedn-chat its channeis are 
e, separated and not encumbered bv a more extensiveiv interconnected svs- 

b [em with consequenr greater inertia. 
Funher conrirmation o t  the imporrance ot  trontal accommodative 

Processing on posterior assimilatory tuncrions has been provided by Tuck- 
er. Porrs. and Posner (19951, who. recording on a 13s-eiectrode geodesic 
array, used visual event-related brain electrical acriviry to studv rhe course 

. of this electrical activiry in the brain. After an initial activity produced in 
the primary visual correx in the occipital lobe, the tronral lobes became ac- 
tivated onlv ro have the occipital correx once more involved. This 
"reprise," as Tucker calls it. takes about 200 msec ro occur, .As ye:. we d o  
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nor know the pathwavs by which this occipital-irontal-occipital interac- 
tion rakes place, nor whether the shape of the occipital reprise is altered by 
rhe trontal activity-but these issues are currentlv being investigated. 

In summary, commitment entails accommodation of the competence . . 

ot processing ghannels ro assimilate progressively greater differentiation of 
the organism's egocentric and allocentric relationship to its environment. 

ST.4BILITY IN LOVE RELATIONSHIPS 

50 much tor a cop-down "deconstruction" of: the accommodation-assimi- 
lation processes. \Ve now cake ;l botrom-up look ro see how rhese process- 
t s  intluence social strucrures. Drawing on Sternberg's work on love rela- 

, .: 
aonships i1986: Scernberg & Barnes, 1985; Sternberg S( Graiek. 1984), :; 
:ve now consider how the three dimensions we have lust distinguished in .$. 
i m ~ n  systems-~rousal-hmiliarizarion. acrivation-selective readiness, and -.::- 

crror t~omrorr-~re .  in essence. the same as [he three dimensions that jj.,,. .- ... :. 
5 c t r n b r r ~  has ident~iied In his social-psychological research. . . :.. .. .. . 

;r 
Grounded in rne resuia o t  a series o t  empirical studies ilevinger, 

j. . ., .- . 
R ~ n u s .  & Talaber. 19--: Rubin. 1970; Scernberg tk Grajek. 1984: Stem- :: 

.:,i. . 

berg cY: Barnes. 1983; ~ n d  Swensen. 1977,. among othersr, Sternberg id::. ... 

: 1%bi has proposed a criarchical dimensionality to account tor stability in '::?..! 
love reiationships. .iscording ro his "triangular rheorl;," love has three 

+:-. 4 ? 
;omponents or dimensions. One is pusion.  which leads ro romantic and .:.- _., .. . . .,.... 
?hysical attraction. and sexual intercourse. .\ second isdecisionlcommtt- <:+ ..G 
;nenr. J cognitive component ihat involves nvo remporai considerations: a ..:: 

ihorr-rerm decision that one loves someone else. and a long-term commit- ...%! 
ment ro maintain that love. The third is inr imaq,  which refers ro feelings ; 
or closeness. connectedness. and bondedness, teelings that give rise to the 
txperience o t  warmth in a loving relationship. While the passion compo- 
nent o t  3 close relationship is "relatively unstable." commitment and inti- : 
macy are "reiaciveiv stable" (Sternberg, 1986, pp. 119-1771. 

Construqing a raxonomv ot eight kinds of love from the different (log- ' 

ical) combin.2ions o t  the presence or absence o t  the three components in a -. 
*', 

re1ationships'~ternberg characrerizes "consummate love," the cateo,ory rhat .- 

involves rhe J.icu11 combinarion" of ail three. as the ideal toward which most 
peopie strive in romantic relationships i 1986. p. 134). .And while noting that : 

it may be easier to achieve consummate love than to maintain it on a 10%- 

rerm basis. he points out  rhac the results irom his empirical research (Stem- 
berg & Barnes, 1985) suggest that the "ability to comrnrinicate effecriveh' is 
almost a sine qua non ot'a successful loving relarionship" (p. 134; emphasis 
added). The significance ot rhis finding will become clear in the next section- 

Translating Sternberg's dimensionality into our  rerms, rhere is a match 

9" . >- 
:>..: . - .. 
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between the "I" that becomes totally accommodative (the arousal-bmil- 
iarization dimension), as developed here, and the "passion" dimension as 
porrrayed in Sternberg's analysis. in a like manner, we would propose chat 
commitment (by "me'' to egocenuically and allocentrically assimilate-via 
selective readiness-the situation) as outlined in this chapter is equivalenr 
co "decision/commitmenc" as developed in his analvsis. Sternberg (1956, p. 
134) indicates that this component is "most subjecr: to conscious control" 
by an individual. Sore chat chis type ot conscious control corresponds to 
Brentano's I 1973) intentionality and Searle's (1983) intention. as discussed 
earlier. Finally, there appears to be a close correspondence benveen the rr- 
for t iomtort  dimension. worked out on che basis ot neuropsvchological 
analysis, and the "intimacy" dimension in Sternberg's work. Intimacy ot- 
cen entails effort and can lead to comfort. intimacy involves matching pas- 
sion to commitment. 

Bv way ot summary, we have used Piagetts concepts ot accommoda- 
tion 2nd assimilation as a framework oi common terminoiogl: to rranslare 
concepts describing rhe operations ot 3 particular scale or level or organl- 
zstion into [he terms ot chose at an ~diacenc level. Thus. in describing. i o  
tar. operations at the neurobiologic~l. neurops~chological. and sociai- 
psychological levels, we have endeavored co show correspondences in the 
organization ot behavior chat produce a stable. competent. social self. .As 
we move ro the final level. rhe socioloycal level oi  collective organizanon. 
it is worth noting chat our approach is consistent with the strare27 char 
Roben Hinde has oiren advocated re.g.. 1979, 19ST, 1991: see Bateson. 

; 1991. tor examplesr, and our eifort can be seen as an anempr ro describe. 
in subsr~nrive rerms. linkages benveen physiological, psvchological. and 
sociological organization chat Hinde (1991) identifies in his "leveis ot' so- 

;; cial complexity" tramework. 
In the next section, data trom a longitudinal analysis oi  the tacrors 

leading to a stable order of collaboration in communes offer support tot 
the correspondences we have established earlier. Interestingly enough. the 

e data are also consistenr with the notion of cooperation that Piaget develops 
'i' 
2.; in his essay, "Logical Operations and Social Life" (Piaget. 196jI199Sa~. Pi- 
s ager's concept of cooperation, a "system of operations carried out in som- 

mon" (p. 153) that is based on reciprocal interactions within'ttie context or k u o m m o n  system oi  i m g u a ~ .  vaiuei, and social norms. is ana~ogous co 
our concept of collaboration. 

STABILITY IN SOCLAL COLLECTlVES 

Following up on previous analyses ot the communes that Bradley studied 
(1987; Bradley & Roberts, 1989a, 1989b: Carlton-Ford, 1993; Zablocki. 

.,-. 
P; !*.: 
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L380). we (i.e., Bradley and Pribram) have developed an  empirically based . 

model ot  the endogenous processes of communication by which stability is .:. 
generated in (small) social collecrives (Bradley Sc Pribram, 1995, 1996). By ,;:; . ... . 

, . 
communication, we mean a process by which information about the collec- 2;. 
rive's internal organization is gathered, processed. and  distributed rhrough- ,:: 
our the collective as a whole. -4 *social collecriven is defined as a durable 
.irrangement o t  individuals distinguished by shared membership ( a  bound- <: 

*,.I 

~ r y )  and coilaboration in relation co a common purpose or  goal. Stability is 2;;. 
I%\. ' :ne degree ro which srrucrural integriry and tunctional viability are sus- 2 

:.lined by II collective over rime. 
The results trom rhis cariier body ot  work have shown that rwo pat- 

rerns o t  social relations form the communicative srrucrure in stable com- ;.: 
. . 

nunes. .is shown' tor rhe srable communes igroups surviving at least 24 :;; . .. . . .. 
months beyond measurement ot  [heir social strucrure: see Figure 10.1),8 25.: 

.zt-. 
,me panem is a dense web or mumal relations o i  positive aiiecr intercon- p.: 

c *  .. 
:1rcrin2 virtually a11 members. T'nis web is organized as a field. a disnib- ;&:; 
::rcd. massively parallel order ot  jvmmenical monitoring proc 
ivn~ch individuais are itssenrially incerchangeable. The second pa 

S'lAsLE COMMUNES 

.@, 
,A)%,,\ ,;,, , " &..a, 41 I, 
, I;;$ 1 j \.ldl 

[.&y 
'2 

UNSTABLE COMMUNES 

."\,.\ 
.I ';,..?,\\ 

> :!3'\ a- 
. s' ,. ::ijq - 

.., Q 
---A 
*ID*I 

FIGURE 10.1. Sociomecric srrucrure or .*lov~ng" (flux) and "powern iconnol) 
larions for selected srable and unstable communes. 
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densely interlocking order of  power relations char also exrends ro connecr 
virrually all individuals. This is a hierarchy, a highly stratified system of 
asymmerrical. rransitively ordered relacions that define. for each individ- 
ual, a location char is spatially and temporally identified and, therefore, 
unique. The relationship benveen [he rwo orders was tound to be associar- 
ed with group survival (see Bradley 1951, Chap. 7; Bradlev S( Roberrs. 
1939a) .Yn  following up on rhese earlier findings char describe what the 
communicarive strucrure was composed of. we sought to understand how 
the interaction benveen tield and hierarchv operates as an information pro- . . 
cess in~  svsrern chat in-torms (gives shape tor rhe production o t  stable iol-  
lecrive order. 

The  collaboration^'^ wirhin the collecrive rhat iorm the communica- 
tion svsrem are iormed by [he interpenetration ot: nenvorks of endogenous 
monitoring processes organized along nvo dimensions in which [he values 
allocared in each dimension detine points wirhin a social tield (Bradley X: 
Roberts. 1989ar. The values ascribed to rhe horizonral dimension represenr 
flits, rhe Jmounr or' ~c t ivat ion or porentiai tnergy rpussionr in J social coi- 
lecrive. The vaiues s scribed ro rhe verrical dimension represenr the amounr 
o i  control ~corn~n~r~nenr~-che  degee  ro which individuais Jre inrercon- 
necred by a rransirively ordered nenvork or reiations-.xercised ar rhat io- 
cation csee Figure 10.2). The coordinates representing [he dimensions 

. bound a phase space within which each vaiue represents an amount or in- 
iormarion-a qrtantrlrn o t  inlormation in G ~ b o r ' s  ! 1946) [e,ms (see -40- 
pendix B)-char characrerizes the cornmuniczrive srrucrure and in-torms 

' : the collecrive's expenditure ot energy. Thus. each quanrum ot  iniormarion. i ' 

I. a conrigurar~on or ilux 2nd ionrrol. is associated with 2 potential ror sue- 
cesstui iollaboration and. hence. stabilir). or organization. 

Using tiara trom Bradley's i 19571 narionwide longitudinal study ot  ur- 
' 

ban communes, we found srrong correspondences benveen observed par- 
terns o t  communication and group srabiiiry csee Figure 10.21. Sociomerr~c 

' data mapping all possible dvadic rles among adult members wirhin each 
commune were used to construct srrucrurai measures ifollowing Bradlev X: 
Roberrs, 1989bl or tlux (rriads of mutual ries ot: positive aliect: "loving," 

: or "exciting," or "improving' relations) and control itransitively ordered 
triads of "power" relations): g o u p  stabiiiry !the minimum tuncrionai re- 
quirement or' successiul collaborationi was measured by survival status 24 
months bevond rhe measurement o t  sociometric srrucrure ifor derails. jee 

- 
Bradlev S( Pribram. 1995, 1996). 

The scanerpior tor rhe 46 communes in Figure 10.2 (the measure o i  
cOnrrol is ploaed on [he verrical ordinate. and tlux is piorted on the hori- 
zontal ordinate; unsrable. nonsurviving groups are shown as hollow d o n )  

., shows that rhe communes iorm a triangular pattern. and char those located 
in the peripheral areas are more likely to  be unstable. This triangular re- 
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KEY: 

0 Surv ived  t h r o u g h  T i m e  3 lN1.29) 

0 Disso lved  by Time 3 IN.17) 

@ Chsr ismat ic  leader in r e s ~ d e n c e  lN=41 

FIGURE 10.2. Scanerplor 1 1 t  iomrnunes on tlux ~ n d  control ar Time 1. Scabiiiry 
w r v ~ v a l  srarusi J r  Time 3 ;14 rnonrhs later1 shows parritlons tor stability. 

. ;ion appears ro be divided into nvo scable subregions. separated by zone of 
high insrabiiit).. Beyond the zone oi instabiliq, in the apex ot the triangle, 
.ire Five communes, four of which had a charismatic leader in residence 

:nese tour groupings of communes in Figure 10.1, in terms of their 
tlux. control. and stability, were Found co be statistically si 
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between flux and control a t  a given poinr in time was found to predict the 
survival status of communes 34 months in the future. This also is evident 
trom the pacrern of  data in Figure 10.2. It is clearly apparent that  the com- 
munes tend ro cluster in the rnidtegion or' the field formed by flux and con- 
trol. the area rheorerically expected to be associated with efficient int'orma- 
rion processing. This region ot  optimal stabiliry is consistent with thermo- 
dynamically inspired connectionist models of neural nenvorks (e.g.. Hop- 
rield, 1952: Hinton X Sejnowski. 19861. In such models, ejficient panern 
ilzarching is /bltrzd to occrlr in '1 rezron Le:rueen rotdl  randomness .rnd totLzI 
orgarrizztion-in our terms. benveen rapid ilux and rigid control. More- 
over, it can be seen that location in [he midregion (rhe are2 sharacrerizing 
successiul collaboration) is ~ssociated with a high probability of' survival in 
rhe turure." However, rhis t'inding should not be taken' to mean that the 
data generated by flux and control. at a given moment, necessarily entoid 
long-rerm iniormarion ~ b o u r  iollecave order many months in the furure. 
Rather. ic  is more likely [hat the eir'iciency ot intormatron processing in rhe 
midre",on operates JS Jn  ~nr3c:or. 

To summarize: Our  data concern the cornrnunicadve structure iormed 
by endogenous nenvorks or inre:ac:ion rhat monitor the activation and 
expendirure ot' energy by the iollecave. These endogenous processes are 
conceived to be based on :he biologic~l potential or the individuals ;om- 
posing the collecrive to engage in pnysical work. measured as energy. 
When ~ c d v a r e a  by the iollecti~e.  rhis biological energy is made ava~iabie 
tor [he accommodation necessary for collaboration as a tield ot' porenti~i  
ipassionarei energy. \Ye have labeled chis dimension or the endogenous or- 
der. tlux. 

In che other dimension, individuals are connected hierarchically. We 
have labeled chis dimension control icomm~tmenr), because it appears co 
direct and assimiiate the activation or the energy to the needs o t  the collec- 
tive. Controls over the activation and disrribution of flux result in social 
~ornmunicadon bv way o t  quancurn-like units o t  iniormarion (logonsj- 
moment-bv-moment descriptions. in terms or space-rime and spectral coor- 
dinares, o i  the collecrive's endogenous organization. 

The er'ficiency o i  rhe internai dvnamics. ~ n d  in relationship ro coilab- 
oration, was tound to display an optimal ( e n e r g  conservingj c o m ~ i n a d o n  
oi  flux (passion) and control (commitmenr~ char is associated with stable 
collective organization. Our  empirical results thus show that tor the group 

. to survive as an effective collaborative unit. an efficient, self-maintaining 

) communicative strucrure was required. Only those configurations of flux 
5 and control that produce a path o i  least action--one rhat entailed the 
i smallest amount o i  turbulence-resulted in successful collaborarion, and 
; therefore. ;l stable. effective coilec:ive. 

Despire a difference in tocus-we tocus primarily on the movements 
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of energy and intormation in collaborxive systems. Piager ( 1965i199Sb) 
tocuses on the "operarory logic" in cooperative systems that underlies the 
ifeveloprnrnt ot thought and reason-~1 basic commonality is apparent. In 
Piaget's system ot cooperation. reciprociy in "inrerindividual relationsn- 
the tree distribution and movemenr of iniormarion back and fonh  between 
individuals-is one of the two conditions for "equilibrium." This idea of a 
ire:: exchange among indi\liduals is analogous to our concept of tlux. The .: 
second condition is a "common system ot  signs and references" (p. 148), .: 

namely. common languase, values. and social norms. According to Piager, 
:hc system ot common signs ~ n d  reieronces ~ c r s  as 3 constraint svsrem, in 
,)ur rerms. control: It tuncrions to "ionserve" the opcrarory logic and our- . 

puts iwhac Piaget rerers ro as "propositions") o t  prior inceracrions, thereby 
.ic:ing ro in-torm the clevelopment ~ n d  evolution o i  subsequent "coopera- 
[ions." Thus. when reciprocal interacrions are coupled wirh rhe iniorma- '.: 

- .  
rion-conserving svsrem o t  common sign and reterences, "mobile equiiibri- y: ...,. . 
urn'' resuirs. char is. stability in iooperanve interindividual relations (pp. 'F 

,&. . I-l5-lj3\. In J personal communicarion trom [nhelder. she stated that Pi- :z -. *:..., 
.ize:. ~ k e r  becomine acquainted tvirh rhe ideas proposed by Prigogine (Pri- Jg.; 
;oyinc & Scen~ers. 1984), agrerd iompiereiy wirh a change in terminology ?.+:<; 

'or his (Pi3ge:'sl concepts trom "eauiiibrium" to " s r a b i i i ~  tar trorn equi- ;: :! 
iibrium." , . -.: . . .1 

.. - .- .I 
\Ve have anaiyzed our data with regxrd ro efficient communication ::::d .. I 

:virhin a collecrive hut have. as yet. not addressed the crt'ec~iveness o i  social -?. j .'4 
.i:)ilrcrives wirh r e ~ s r d  to the larger iommuniy  within which thev operare. $:? 

- ..- 
This iascinxcing topic can now be studied within che purview o t  open. non- ::-:4 
l incx svsrems dynamics. \Ve plan to ~ a d r e s s  chis imporr;nr question in a 
~ubsequent invesrigat~on. 

CONCLUSION 

. i t  a cime when cognirive science was just beginning to make a stir, Bill ! 
Estes and one ot' us (KHP) were asked to summarize a conierence in Prague 
[hen in Czechoslovakia). We looked at  each ocher in dismav: IndusmaL 

\ocial, ilinicai, and a variery o t  breeds o t  experimental psvchologisrs had 
nresented a dense program that seemed to have little inrernal cohesion. 
we puzzled and read our notes. ir suddenly occurred to us thar however di- 
:,erse che presentations seemed. thev did deal with issues in psycho1og~~ 
~ n d  rhar i f  we could detine these issues. we might make a real conuiburio= 
in our summaries. It turned our rhar [here were only a half-dozen issues, 
~ n d  rhar we could rationally organize the Babel o i  discipline-specific renni- 
nologies around them. 
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In chis chapter we have made a similar attempt. For vears, we have k i t  
[hat an affinity must exist benveen what [he brain is doing to organize the 
behavior of organisms and the organization of socicl interacrions among 
rhese organisms (Bradley & Pribram, 1988). Each discipline develops its 
own terminology; thus, the affinities must be sought in the issues [he disci- 
 lines' data address. not in the rerms used in [he addressing. The danger is, 

. of  course, chat surtace similarities will obscure a search tor deeper mean- 
, ings, bur, as in ordinar); communicarion, a good place ro jtdn is ro cake the 

communicarion.ac tace value. 
Here, we have scarred with nvo case h~srories-exemplars o t  many 

clinical and experimental primate observations-~nd given our inrerprera- 
tion of: [he basic processes delineated by them. Our  incerprecatlon is 
couched in terms *arniiiar to cognitive neuroscience. Because o t  our inreresr 

. in development, we related rhis ~nterprerarion ro chat made b y  Piaee:. 
whose work with Innelder we have tollowed tor many decades !set 
Bradley. 1987: bLcGuinness. Pnhram. & Pirnazar [including [he "c.ndnuce" 
b y  Inhe!derl, 1990; Pribram & Hudspech. I?'?:!. The connecrion benvern 
accommodation ~ n d  [he work on monvacion and emotional ~onrrois  on 

arrention (Pribram X: btcGuinnrss. 19-5. 1902) tiid nor occur ro us unrii 
we were preparing chis chapter. Ha\.ing made rhis connecrion. it was bur J. 
srep ro incorporaring the data on love re!ationships ~ n d  collaborat~on in 
social coileccives (Figure 10.3)-J srep we had been concemplaring ror ses- 
era1 years iBradley ;Zc Pribram. 1991 1. 

To summarize: Neuropsychoiogical obsenar~on and experimenrarion 
have ciisringuisned nvo dimensions or ,elf: on [he one hand. Jn db1ec:ise 
"me" that egocentrically ~rticulates ~ n d  alloirnrrically locates us in c)ur 
environment. and on the orher. LI narrative "I" rhac monirors 2nd evaiuates 

: rhar articulation. We suggest rhar rhese dimensions cmbody Piaget's ~ s s i m -  
c . ilative and accommodarive deveiopmrntal processes. .4s ir is accommoaa- 

i tion [hat changes the organism's Lompetence in assimiianns [he environ- 
ment, we inquired as ro how the accommodarive process works. how corn- ,r. 

5. petence becomes updared. We tound rhe answers in our own neuropsycho- 

$' .$ logical dara and chose reviewed b y  Schore: rhree additional dimensions 
were discerned. i 1) arousal-tamiiiarizarion. :1) activarion-jeiecrive readi- 

- ness. and i;) etforr-comrort. We turrher claimed [hat arousal leading to fa- 

g: miliarization is the essence ot accommodarion: rhar activation ot selective 
,". . readiness is [he essence o t  assimilation: and chat ciiorriornrorr mediates 

bemeen accommodation and ass~milation. Finally, we became intrigued 
with the similarity berween these dimensions and those developed bv 
Sternberg in investigations on the stabiliry of love relationships rhar were 
relevant ro our  investigations on stability in social collectives. We believe 
that the connecrion between the neuropsvchological dimensions and rhose 
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1s:  
j~?mined on rhe sociai psychology ot love suggesr che tollowing correspon- :%$ 

35 
ienccs: ~rousa l  wirh passion: selecrive readiness with commitment: and ef- 
-orciomiorr with intimacy. .\/loreover, based on rhe relational predictors 
: ) t  itabilir). in sociai iollecrives, we turrher believe chat rhese iorrespon- 
unces can he exrended ro include rocioiogical dimensions of collecrive or- 
23nization-to wit: arousal-iamiliarizacion co accommodation, co passion, '':. 

.ind ro flux; selecdve readiness ro assimilarion. co commitment, and co con- .gj 
::(ti: ~ n d  efforr-comrort co stability, co innmac!; and to communicative 
ci)ilaborarion (see Figure 10.4). 
:. Though rhtr techniques ot data collection are co some extent different, 
:ne relevance ot rhe Scernberg data to chose derived trom social collectives, 
hecause both were obtained irom dyads, makes chis comparison robua. 
7- 

I he connection benveen brain science and social science through neu- ' 

~oosychoiogical and cognitive-developmental investigations, such as we 
make here. are more speculative, but we believe rhar they wiil prove to 
hold exp1anarions:thar cannot be arrived at in any other way. 
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FIGURE 10.4. Sprcuiar~ve Jiagrarn t ) i  relarions benvt.cn :riarchical hr:ucrurrs .ic 

various sc3lcs i l r ~ c i s i  or i n q u ~ n  :ind ihe :esuiranr tiiecrs on ,rab~iiry 

T, 
i ne ub~quicous roir t ) i  quanrurn mechanics in nr~robioiogy is obv~ous .  E.:rry rlrnr 
a phoron rnrers rhr c!.e. J n  energy cransac:lon ooc?inq :hr i ~ w  E = br, rakes ~ i a c ~ .  
Tine !asr 5 0  years have increasincriy ievesied char :.it roir piayed i7y quanrum mr-  

"han~cs 1 in .1i1 ot b~oiogy is s~qn~ t i can r .  .As Schrociincrr wrore ~n 1946. "The mrcha- 
nisrn o i  h r r ed iy  IS closely relaced co. nay rnundrd ,)n [ne wry  basis quantum 

chrory" {Schrodinger. 1946. p. 4 7 .  

The possibiiiy rhac processes In rhe brain's connecrion web may resulc in rhr 
transmission ot phorons o t  trequencies in the I U ' I  Hz. i.e.. tar-inirnred range. lrras 
suggesred bv Fernandez-bloran in 1951. 2nd has been increas~nqiy borne our. in 
1960 Wiener wrore: ". . . rhe acrive bearer or rhe specii ic~n or a rnoiecuie may lie in 
the r'requency pattern o t  irs rnoiecular radiarion. Jn irnporranr p a n  oi which may 
lie in rhe inrrared riecrrornagner~c range or  even lower" Ip. 521. 

Since [he iace 1960's Frohlich's researches have confirmed ~ o i l e c a v e  behavior 

. or'assemblies o t  biornoircules resuiring In long-range soherenr radiation in [he 10" 
Hz range. And in [he 1980's Xdey suggesred rhac coherent inirared radiation could 
be rhe basis oi intracellular signaling and energy rranster over shorr distances. The  
quantum role is iurrher addressed in the papers o t  Jibu:Yasur. ~ n d  Pribrarn ( 1993. 
19961. 

\Vr rnusr. however nore chac rhe phase or' rhe unaularions is conspicuouslv ab- 
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.cnr trom rhe Planck-Einsrein rquarions. To an extent rhis missing phase is restored = 

1i1 the rese~rches  o i  Frohlich by virtue o t  his emphasis o n  coherence. But rhe ten- , 
i ency  in quantum mechanical circles has been to  ignore the phase o f  the de Broglie < 
w;lve, : ~ n d  atrribure signiiicance onlv to irs frequency, wavelength. and the non- 2 
ilrplrive square o t  irs ampiirude. Aside trom a few great physicists such as Born, -:: 
Ulrac. and  Fevnman. the common mirude has been to dismiss rather naively the de  :::.- 
ilroslie wave JS .I marnemacical "cool." 

It ivas rhe pioneering rhoughr o t  Haldane (1934) [hat tl)e filll-/]edged de $j,, 
ijro.qlicc wave ,rv~rh i;ec!~terlcy ~v~uelcngrh. ~rnplitrtie ~ n d  phase) is involved in 011 .:g 
:~;!c~r~orncno In :hc itntrnrrcc. ~ n d  rhus ihe phase ot the cle Broglie wave is mosr ger- I 
.ndnr ro [he unuersranding o i  ~ o r n i r ~ v e  processes. More precisely, ivhar Haldane TI' 
;-r~rposed was rhat ;he resonances o t  the cle Broglie wave jysrems o t  highly orga- ,$, 
:llzrd material sysrems ;onstiruce r h r ~ r  porenr~al tor '.mental" prowess. His pirhy $;, 
p:lpcr I Haidme.  1934) tnereiore merits J briet digression on ou r  pan .  

Tine senrral theme o t  Haidane's paper is char rhe wave-mechanics o t  de  Br 
.incl kh r t i i i nge r  can expicl~n :he phenomena o t  borh liie 2nd mind. He adm 
:Irn~rlrl? cxriemes rhr fliili3rd-i~aIl Jromlsm or' Lucrerius ~ n d  Newron o 

.::i~lcl. ~ n d .  on  ;he orhe:. rhe :deai worid oi Plaro. rhese l im~rs  being attained as the 
:n~ss-~.ner;y o i  ;he ,\.$[em is ~ l l o w e ~ i  co rend ro zero o r  ~ n t i n i y ?  respecrivei 
-,... ..A.L :n;lr rne universe I S  in-brnvcen rhrse rxrremes is whar makes liie and min 

.tilie. Rccall in rhis regard. :hat posterlor and tronral lobe rrirnularion o i  ch 

.Jn imng ~ b o u r  rendencles coward rhese extremes o t  conscious processing (Pri- 
i ~ r ~ m .  L091: Lecrure 101. 

.APPENDIX B13 . 
; ;.~bor's cliscovery was based on rhe iacr rhar rhr Fourler rheorem opposes two dif- 
:crcnr orders. nvo ciitierenr ways in which j~gnals become organized. In Lecrure 3,. 
.ve i ~ r c a m r  lcquainred ivlrh rhese nvo cloma~ns as characterizing [he inpur t o  and' 

0 ,ucput trom a lens :ha[ pertorms a Fourier rranstorm. O n  one  side o t  rhe rr 
lics ;he .;pace-clme order \ve ordinarily percelve. O n  rhe orher side iies a di  
cnrolclea holographic-iike order rererred ro as [he trequency o r  spectral domain. 

Gabor (194hi. JS nad Heisenberg and Hiiberr betore him. chose ro 
.ne  spectral and space-cime orders by orrhogonal coordinares. ~ h u s  f 
.:ilase space. Gabor was inrr~gued bv rhe i c r  that in psvchophysics. 3s in qua 
:-i~vsics. one could accurately ciecerm~ne eirher frequency !r.g., of' 3 ronei o r  
c.2.. or irs occurrence: bur nor borh. Thus ;In uncenainty principle holds for psY- 

~hophvs i c s  as  well as tor quantum physics: 
In Gabor's own  words pubiished in 1946: 

i'ourler's rheorem makes o r  descr~pr~on in rime 2nd Jescripr~on bv rhe specrrum. 
rwo rnuruailv~excius~ve merhods. I f  the term "frequency" is used in the strict 
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marhematicai sense which applies onlv ro iniinite wave-trains. a "changing tre- 
quencv" becomes a contradiction in terms. as it is a satemenr ~nvolving both rime 
and treauency. 

The rermlnology or physics has never cornpierely adapred itself ro chis rigor- 
ous marhemarical detinition oi "frequency.' For instance, speech and music have 
a deiin~ce 'rime partern- as well as a irequenq panern. Ic is possible ro leave the 
rime paaern unchanged. and double whar we generallv call "irequencies" by play- 
ing a musiul piece on the piano an octave higher, or ionverselv, it can be piaved 
in rhe same key, but In diiierent rime. 

Lcr us now renrativeiv adopt the view that borh rime and trequenc:; Jre Iecic- 
imare rererenccs ror describing J signal ~ n d  illusrrate this-by raking :hem .IS (lr- 
rhogonal coordinates. In chis diagram harmonic o s c ~ l l x ~ o n  is represented hy .I !:er- 
r~cal iine. Irs rrequency is cxactlv derined while its epoch is cnr~relv unurtinrd. .A 
jutiden s u q e  or -.Jeira iunction" (also calLed -unit impulse iuncrlon":, on :he ~xn- 
er hand. has a snarpiy detined epoch. bur its c n e r q  is ciistr~buted over the :vhoie :re- 
quency spectrum. Thls s~gnal is theretore represenred bv a horizontal line. ip. 43 1 ) 

Changing i ron  J iuncrlon oi either [Spaceitime or irequency /as in the Fourier rc- 
lat~onl-[roi .I iuncrion of nvo variables-ispaceir~me ~ r r d  irequency-(we i o n -  
pose .I phase >pace\. iThusl we have rhr strange iexure rhar. ~ l r h o u r h  we ian i s r -  
r; our rne anaiysls w~rn  Jnv degree I I ~  Jccuracy in rnc lspaccir~me dirrctlon or ;he 
ireuuensv Liirecr:on. we iannor iarr). i r  uuc >imuitsneousiy In imrh ijevond J it:- 

r a n  lim~t. In :3c:. :ire marnemaricai Jppararus ~ d r o u a t e  for :rexlne rn13 i i a ~ r a m  
:n J Auantlracivc :vay has hecome ~ v a ~ i a b i e  oniv ia~riv recently ro ~hvsliijts. 
rhanks ro the development o i  quantum physics. 

The linkage benveen rhe uncerratnrles In ;he dei ln~r~on oi -isp3ceit1mr- .:nd 
: 'treauency" has never passed cntlreiy unnor~ced by phvrictsts. It is cnr key ro rnc 

problem I I ~  rht: -ionerence iengh" o i  wavc rralns.. . . Bur rncse ?robirms LJmr 
~ n r o  rhe :ocus or pnyslcai Interest oniy rvlrh rhe discoven. Oi wave mechanics. .:nu 
c.speciailv by :he formuiaoon I I ~  Heisenberg's orlncoic or !nacre:rn~nac.; in ;?I-. 

i This iiscnvey ird ro J great jimpiitic3rlon In :he mathemar~cai .:pparstus t i r  

b' quantum rheon. rvn~cn was recast ~n a form o i  which use w~il he made :n the pre- 
Ei - sent p p e r .  : p .  4321 t.' 

Gabor  dctined his r iementary function. as a logon o r  quantum o t  intormarion. 

NOTES 

1. Recenrl!. [here has been a g o w i n g  recognirion a m o n g  ic~entisrs  te.;.. 
Barkow. Cosmides. Tooby, 1991: Goldsmirn. 1991: Kautfman.  19951 2nd 
philosophers (e.5. Searle. 1995.1 ot the imporrance developing a c o m m o n  i ~ n -  
P a g e  a n d  ser o t  common principles o t  organization bv which studies in rhe natural  
and social sciences can  be inregrared. 

2. This  locarional dimension includes ciock-rime, whar  rhe Greeks called 
chronos a n d  Minkowski and Einstein related co space. Locarion tor  a moving o r -  

.: ganism is aiwavs in space-rime. 
2. M o n ~ t o r i n g  entails nor on lv  the  experiencing o t  dura t ion  bur also the deci- 

sive momenr: whar the Creeks  reierred to  as  Kalros. T h e  dict ionary deiines - ' m o n ~ -  



%. ;or" .irioilo\vs: a device co record or control 2 process; to check for signiticanr con- 
Tc:lC. 

4. Descarres's 'cogito ergo sum" is currently uken  co mean cogito as a purely .+ 
c:)pirive dimension. But cogiro is nor iognito. h s  Freud described in his -Projep ?$ 
tor J jcienrific Psychology," rhere are several rvpes ot chinking char are purely emo- :! 
[Ire: tor example, circular rurninarlons rhac give evidence o t  a 'hang up" (see Pri- :!- 
i-r:~m k Gill. 1976). So. despire rhe ,harp scpararion between teeling and reason .: .. . 

iii~ring rhe cnlighcenrnenc, rhis Jiscincrlorr nerd not have carried over ro rhe produc- :5 
'U  

::on 1,i rhouchr. It is only in che lace l6rh cenrurv chat cogito. thought. has been ex- .:gt 
;iubi\.cly ~denritied wich logic and cognirion (see also \Vciskrana. 1988). k. 

.\s ro C~rresian dualism. its orlglns in proposirional uccerances is [raced in Pri- 
' 

!-r:~m . ("6.;. 1971). On rhe issue ot e!emenral nonphysical "subscancc.* our mod- . 
.:rn andcrscanding o t  clecrriciry has :orsilv undermined earlier views on "spirit." .,. 
'.Vicn rcqnrd ro rhis. 2nd rhe inrimare p i a ~ e  ot body in mind. Darnasio's lllumination >. 
c ,r Dcsi~rres's error is, ot: course. correc:, Bur we mav be equally wrong in going ro +;:. 

2' :nc opposite cxcrerne-when we inrerprer radiant energy, massless bosons. co be ,>,, . ,* .:. 
; :~sccr~aI ,ubscance (see Pr~brarn. 19961. Should currenc jpecuiarion on [he role of .;a: 
iiinhic~n-Rose iondens~rion in promorlng supcrconducrivity in neural membranes Lq! 
c,ncc:sily in dendrires~ he iorrecr. J bosonic. ioit photon. .'nonrnarerial" dspecr of ;.s: 
ic::rni runcaonlng in :he generation o i  rhougnt mav ver have ro be seriously con- <$; 
.iiiercd in [he ?n~losophy o i  mind Jibu. Hagan. Harnerotf. Pribam. & Yasue, .%%.; .;.-. . 
I U"+ libue. Pnbarn. & Yasue. In press: 5ee also Appendix .\l. .-S;:'.: 

;. \ n  ercellenc review # ) t  :he iisrory ot Jiiierenciarinq m ubieccive "men ;$; 
-:om J hcrrneneucic ! incerpreriver '-f" i;n be found in Herrnans. Kernpen. 2nd Van 
i.s~O1l . 1 ??:!. :,,..A ::& 2 

6 .  'S'e Juore jchore's paragraph ~n iuil so char rhe reader can see :hat we are :.&i 
:or rhc .iuchors ..vho consrrucr gninreiligibie senrences ro descr~be :he inrrica- :.'&" 

.:us ~ ) r  ;ne :mpossibiv iornpiicared :nce:acrions Jrnong brain srrucrures char under- 
:c ,:\.cry ?sychoiorlcai process. 

-. jc2ric'i 1 LWji rcccnr Jccounr o i  :he conscrucrlon ot social reality is also 
i>.~scli on J rc!aclonai loqc he tinds ;n ioopcracive interacrions. Searie argues chat 
"zcnuine cooprrarive benav~or" is the basis tor J nonreduccionisr order o t  socid 
liic 7hac ! ~ e  ialls "ioilecr~ve incenrlonaiiry": "The crucial rlemenr in collecrive inten-. 
;~onalicv is J bense of doing (wantiny. beiieving, etc.) somerhing cogether. and [he 
:nuiv~duai 1nrenrionalit-y rhac cach person has is derived porn rhe collecrive inren- 
:!onaiicy ihac :he;{ share" i 1995, pp. 74-lj: emphas~s in original). 

'i. The hociograrns In Fiaure LO. 1 were conscrucred trom sociometric enumer- 
irlon ~ ) t  .iil possible pairwlse relacions *dvadsr in which each adult member was- 
.;keci J ,cr ot  srandardized quesclons ~ b o u c  his or her relacionship with each o r h x - '  
:ncmber. 5t.r Bradlev !, 19871 or Bradley and Roberts I 1989bi for turrher derails. 

:'. .\ >~mliar  Finding, documenring rhe importance o t  borh reciprociry !rnoni- 
IorLnc prclccssesl ~ n d  cransinvit-y I location In social space) in communicarion, was. 
;nu& i ~ v  Rice ! 1982) in a scudv o i  nenvorking in compurer conrerencing systems. 

10. The rerm collaborar~on is derived from che French verb collaborer and- 
inems t.vor~ing (laborer, cogecher :coil co produce (Fowler & Fowler, 1964, P- 
224). See Roberrs and Bradlev r 1991) tor a tull discussion o t  collaborarion as a so- 
;1oioqlc31 concept. 
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11. The three lines shown marking rhe boundaries o t  che regions in Fieure 
10.2 were established by dividing the tull sample ot 46 communes into stable and 
unstable sets such that the probability of survival for the tormer was maximized, 
while being minimized tor the laaer. Discriminant analysis, comparing che four 
grouping o t  communes separated by the lines, provided a snong scndstial ioniir- 
mation of these results as 35 (9YS'o) oi the 46 communes were correctly classified 
by nvo canonical discriminant hncrions constructed &om the rneJsures ot dux and 
control. It is worrh noting thac none of the other nine sociological variables ( m e - -  
suriny aspects o t  ideoioyical oriencarion. normative regulation. formal organiza- 
tion. scrucrural iharacrer~srics. 2nd member cornmicmenr~ investigated in :his 
jnalvsis Inec the sracisrlcal irireria ior inclusion in the multivariate jtepwise oroce- 
Jure. .i ioiit-<ample reiiabiiirl; ~nalysis contirmed the generalizab~litv ot rhrss rc- 
jults isee Bradley k Pribram. 1996). 

11. From Prlbrarn r 1997. pp. 517-3181. Copyright 1996 by .American >lath- 
ematicai Society. Rrpr~nred hv permission. 

13. From Pribram I 190 1. pp. -0-71). Copvrighc 1991 bv x. H. Pnbram. 
Reprinred by perm~ssion. 
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