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CONSCIOUSNESS 
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System Research Ltd., Richmond, Su rrey, England 

This p~pcr comes to grip' with the pc:rple~ing but import~1I1 issue of 
• 

~on~cioumcss as manifest in human beings and other o rgani~ms; in socia l 
organizati>ln$ and, seemingly without desradin~ the idea. in othcHh~n ' 

b iologic~ 1 syste ms. Th..: pO~$ib iti ty of taking such a radical ste p as to 
speal.: o f COnSCLousneSi .... illritl a theoretical fr ame, and wi thout resorting 
\0 Ihe e~pedicnt of rekgaling consciousness to 3. melathcory about 
science, arises from combining various devetopments in Cybernetics or 
General System Theory, which. though superfici:lUy disparate. have a 
grcat deal in common; for example, Goguen's work in Cltegory theory 

(1969, 1975) arid the work of Gcrgety ~rld Ncmeti (1977) in nonctassiC:lt 
model theory, the represen tation, in severat ,lifferent wa}·s. of concurrent 
(in contr;lIt 10 serb!, or II riClt)' paratJd) computation. the work of 
Va!eb (1975, 1976), ~lalurJna (1 969, 1975), and Von Fomlet (1 960. 
1978). upon orpnintionat closu re, GI.:mville's (1 975) notion of objects 

and "elf reference and the work done on cOl\versation theo ry by my own 
group. This ba ckg r o und is as-sumed to be familiar 
~lncc a su f fic ien t account appeared i n this 
jou rn a l (Pask . 1975a). 

Conversatiol1 theory (in which a conversation between participants A, B, 

... is the minimal and canonical unit open to psychological/social observa

tion) has alrel dy been presented 10 the OSGR. For example , there is a 

paper (Pas;k, 1975a) that is an appropriately edited tr.:mscript of a 

symposium at the 1972 Vienna Confe rence of the OSGR; PJsk (1978a,b ) 

describes more recent aspec ts. General references are Lewis and Pask 

(1968); Pask (1972, 1975a,b,c, 1976 a,b,c, 1977a,b,c, 1978a,b; Pask and 

Scot 1972, 1973; Pask, Scott, and Kallikourdis 1973, 1975 ), Apart from 

detailing a few essentia l poin ts, the theory and its empiric'.u support will, 

thus, be taken for granted. 
In the past, several equally legitimate reasons have been given for 

in troducing conver'iaUon theory a t :i.ll; pragmatic reaso ns, insofar as its 
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predic tions :lOd prescriptions prove useful in respec t to learn in;. cuucal inn, 
design, decision. and the like; foundJlional rc~sons, insof:n as "mJin· 

stream" 'psychology seems unable to deal with the facts 'of conceptualiza· 

tion, learning. creativity, awareness, or the se ldom referenced. but massive, 
data accumub tcd ove r a century o f experimental psychology (the work on 

problem solving and problem formulation, for illstance, which is SUI11-

marized in Pask ' (1977c»). Finally, the~c arc reasons tu do wi th scicnll1k 

endelvor in th~ psychologicalfsocial field tlll t are, to a 1Jrt!c ex len I. 

neglected by the "mainslream" movements, though not, fu r example. hy 

epistomologically based piychologies (PiagcI , Lu ria, Vygut sky), or silllliarly 

minded sociologies. 

It is desi rable, for example , to have a sharp ~'alll(,cJ Iype of ohservaHon. 

peculiar to the p5ychological and social disciplines, which may be ubllineJ by 

locating agreements over In understnnding of topics (or a sharing of stabic 
concepts) through a conversational command and question language. L. Tht:! 

sharp valued obse rvations may surely be surroundf.'d by fUllY. probJbilisti.:, 

or partially indelenninale ob~ervations; for example. the agreements reJ~h~u 

between participants over personal constructs ( Kelly, 1955; B~nnister ,lnd 

MJir, 1968; Bannis ter, 197 1; Franse!!a 'anc! Bannister, 1977) obllined by 

exchange grid methods (as used by Thomas, 1970 , 197 1; Glanville, 1978; or 

Abel, 1977), which arc agreements over descriptions. It is also possible to gain 

something from the more easily observed, though far less inform~tive, re

sponses of behavioral studies provided that there is an underlying sli;.lTp 

valued psychological obse rvation 10 which these measuremen ls refer (notice 

Ule qualifier "psychological"; it is easy enough to record a "sharp v:i.lucd 

response event"; whether it has any relevance- tO the subjec t, or to psychology 
in gene ral. is a different m:Jtte r). 

In this paper conversation theory is justified on somewhat different 

grounds; namely, that it is a proper theory of consciousness, as a resul t of 

which its epistemology is able to emb race analogy. characterization, and the 
slories, or parables or al legorieS that cha racte rs enact. 

1 THE ARGUMENT 

In order to express L agreements over understandings be lween pJrticip3n1s A, 

B, '" it is necessary to adopt a cybernetic or genera! systemic ~]JproJ~h. 

Further, the clossica! fo nTIS of cyberneti.;s and general syste m theory must be 

re placed by nonclassical forms, due to Goguen (1975), Ma l ur~na (1975), 

Varela (1 975). and Von Foerster (1976), o r independent ly, to AnJlekl, 

Gergely, and Nemeti (1 975) or (ag~in, independent ly) to Bratt:!n (1977) ~nd 
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I!erhst (1976), or (~ g: lin, independently) to Glanville (1976), (0 G~ill~'s 

(1977), Rykhovs.]. .. y (1974), ~IlJ others. 

• 

1.1 Organizational Closure as a Stabitily 

All of these (mostly ilidepclltlent) fomlU13tions replace the classic:.1 c:tnons of 

deterministic or probabilistic st3bility by org.:lni7.~tional closure of.:l process 
tn:lI is produ(.:tive anu, incidentally, also rcprodtl ('eS the medium, or proces· 

sor, in which it is executed; most critically, by establishing, or m.:lintaining 

• the distinctions t in biology, the bounding surfaces) required for its coheren t 
ex.ecution, 

• 
1,2 Jnformati onal1y Open,' Organizationally Closed, Processes 

Anot her distinc tive f..: anllc o f the noncl:lssical formulations is that they are 

generally renective and relativistic in ~haracter, because orgal/izaliolla/~v 

d cJsed sys tems are orten infomlatiollally open. This point is especi3l1y ger· 

m::lIle to convers:llion theory, where stable (3S a result of o rg:lni 7.:uional 

closu re) units are pan icipanlS in a conversation that involves infonnation 

transfer (for example, between A and D) ,imp Ii cati ng process s hac-ing • 

1.3 Fundilmentillinformiltion 

The word informaliotl is used in its most fundamental sense (Petri, 1964; 

Ilol t, 1 97~) to mean eithcr "emergence of local synochronicity between 

o tle r..-.ise asynchronous systems," or (equisign ificantly) "emergcnce of de· 

pendency between othcrwise independent systems." Conversely, essential 

synochrodties in the ongoing process ma\.;e it necessary to predic 3te, or to 

,compute, distin..:tions that render parts of thc medium independellt; these 

dist inctions being needed if the process is to take place. TItis usage of "infor· 

mation" is distin..:t frOI11 the "information" att~ched to various information 

,theories (Ashby, 1956; Shannon and Weaver, 1949) or others, such 3S those 

of Gabor and McKay; or Dar Hillel (the most elegant general discussion is still 

in Q\wy's ( 1957) book, updated by Clushkov, 1966). The me~s ures ob· 

tained do, of course , esrfmJ{C the "fundamental" infomlati on tr~nsfcr, but in 

different ..... ays. 

1.4 The Conscious Slate 

It will bc argued tllJt fund:lITlc nt al inform;l!ion transf..:r betwcen p.:lrticipants 

A am] B il their consciousness (A's consciousness with n of whatever they 
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discuss), the emerging synchrunicity, or dependency, b..:ing 1 correl:lte of 

cohe rent process sharing. or agree ment, betwcen Ihe plrticipants. Ti le U('J;r ('C' 
• 

of consciousness is the ir doubt. which is m~ny,faceted (Joubt about fucus of 

attention, doub t about ou tcomes, doubt 3hoUI methoLisl. hut !t may be 
quan tified by fairly sophistic:! !ed confidence es tilllJtinn tc~hnjqucs. The 

comenl of consciousness is whatever prOt.:esses a rc shared by the p;lTticip~nts. 

1.5 Organization of a Consciou~ Process 

A process is poten ti311y conscious if it is orpnizationally closed, infmm.:l· 

ti onally open, and if informatiun is tr:msfcrred across distinctions Ih:lI 3re 

computed as required to perl/l it Ihe execlltioll o f the process, When the 

distinctions are so placed that the cuntent of this transfer appears as J se ri es 

of L st.:ltements between p3rticipam s, then it is a conscious process. In Ihe 

absence of thJt conditi:,", it may still be legitimate to speak of aW:lrCII~SS and 

possibly thol/glll; "consciousness" is reserved. as McCulloch (1965) msists. 

for a situation in which participants arc conscious . wilh one another. of 

something. Out a liberal interpretation of "participant" is permissible ; for 

example, one person may be conscious with himself, insof~r:ls he entertains 

several, identifiable, "perspectives." 

2 THE PARTICIPANTS AND THEIR DIALOGUE 

Although the participants A, S, ... arc defined 35 "org:lI1iza tion:i11y d osed 

and informational1y open systems," A, B, ... are intuitively seen as people 

with personal integrity and brains they c:ill their own. If so, A and B eng:lge 

in conversation abo ut something (call it T), which is a topic they commonly 

name, in L, and can ostend , o r point at; quite possibly T is one of litem 
(T = A, or T = B). Their dial ogue is personally ad dressed 3nd consiSlS. for the 

mos t part, in commands (or weakcr forms of statem~nt exprcssing inl~nt, 

desire. etc,), or quest ions (in"terrogations, inquiries), together with wh3lcvcr 

amounts to obeying a command or answering a question, 

2.1 Some L Transactions 

Notice Ul~t all L Irans:tctions arc person:!lIy addressed (to A, to B) and ~h:lt a 
question is simply J comlll,wd tha t caUs fo r (and mayor may 1101 be obeye d 

by) ::m intellectual f3ther than a conCf..:te series of actions . Thus, if A Jsks B 
"how he docs T," or "what he means by T," then B Will gene rally offe r :1Il 
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e:.:pJanJlion; if " asks B "why did you explain T th:l\ way "", then 13 will 
generally explai n or "justify" IUs expJanation, which, to avoid the ineon · 

venien! th ougll legitimJIC usage, "explanation of explanation" is called J 

d~ri\'Jl ion of T; i f A asks 11 "how else he explains T," th<!n he usu:llly receives 
anothe r cxrlan~tiLln: if A asks B to d.:s..:rihc T, then 11 gives values or predi
cates (which may be other IOpICS) Ih:1I charJcterize T; in reply to "what is 

T," eX:\1npl~s :IfC cited, and in reply to "which of these is T," the reply is a 

selection. Th is by no me:ms exhausts Ihe potentialities of l : (or eX:lmp!c, A 
may ask what [3 believes A thinks ahout T. or (substituting T by A ami 13) 

• what II believes. or what 11 bclic\'~s Ihat A believes. 
These L-Ir::msaclions are interpreted actively. Very many L·transactions 

(perh:lps all of them ) reprcs\!n t processes. Terms such::ls " an L.exprer.sion" or 
"an L·s t ~temcnt" can be misleading because they suggest Ihe stuff of a text· 
book, and not the essentially dynamiC char:lctetislics of rca! tin contrast to 
fonnaJ) langu3se usage, 

• 
In p:lrticular, i1n explanation is a process, Quite often and quite use fully, 

3 "n1JthcmJlic:tl proof" is cited as a peculiarly pure kind of explanation , 
which it is. However, the meaning, in conversation theory, is the "exposition 
of a proor' (starting with a given set of axioms and rules delineate a se
quence, ending in the theorem to be proved). This is an activity; in conve rso· 
tion theory, at any rate, a "proof' does not mean " the proof s!3temenl, as 
written dov.T\ in a textbook ." ~Ioreove r, explanations are by no means 
limited to " mathem3tieaJ proofs"; they are simply explan:lIi~ns of how or 
why some circumstance pertains Of some action is taken. 

Quite distinc tly, A might execute a process, represented by anyone of 
his expl:lllations, in his brain as an "internal behavior," which could (depend
in g uPon the process concerned) be exteriorized as an "external behavior" or 
could act as A's illl:l ge of T, or both. Similarly, B can execute a process and 
produce an "internal behavior," which mayor Ol:l.y no t give rise to "extemal 

" beh::tvior" or to D's image of T or both. The circumstances under which 
process ex~cu tion does and docs not give rise to im3ging are discussed ill 

Section 2.3 . 
With "explanations" ri nnly established as processes f3ther than "strings 

of symbols ," the concepts entertained by the participants will be viewed (:wd 
lu tu defil\~J) as cerla ill bundles, or dusters , of processes that "do the sallie 
thing" or, more gener:JJly, "lcgulate mal ters so that a relat ion exists." 

Deriv:ltions ("expl:lnations of explanations") are also processes; they :are, 
in fact, processes for produdng and reproducing the processes that make up a 
concept. Further, With only technical Variations, the same kind. of dynamism 
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can be attributed to JJI L transactions, fo r example questions, expressi! 'l\s of 
desire, and the like. 

There is nothing outrageou~ l y novel abou t this position. The reader is 
asked to take the commonsensic:J.i view that units of f'::llity are rr(),cs~c'i. 

serious ly, that is aiL The posit iun does. ho wever , contr:lst wilh the fJ rniliar 
fonnalisms in which static "elements" Jr~ post ubt.: d: from these. by dcviull'i 
and slightly arbitrary rou les, different for:mlists construct e'·Cllts, from Ihese, 
by di nt of quite tortuous arguments, di fferent formalists Jrrivc :It more or less 
res tr icted im:lges of:l prucess. 

2.2 Agreeme nt ove r an Understanding of T 
• 

Agreem ent over :In understanding of T (in a conve rsation hetween partici. 
pants A and (1) is recognizable in L dialogue and is the event picked OU I by .1 

sharp valued observ:l ti on of this dialogue. 

Stated loosely, :lgreement over an unders t3nding mC:lns that A's produc. 
live and reproduced (I.e., stable) concept ofT has a p:lrt that is cuherent with 
(or, to use a gene r31 term int roduced by Erhard t , is aligned with) Irs produc. 
tive and reproduced (I.e., stable) con cep t of T, and vice versa (Erh:lrdt and 
Gioscia, 1977). 

Using natural language for L, particip:lot ~ offers at le:lst one expbna. 
tion of T, which B accepts , call use to produce ~ image , ! J!) of T and can 
reproduce it to fonn part of 8's concept of T (dcnoud COllu(T), as:l sho rt
hand). To sa tisfy this condition, fo r some unfamilia r topic, A needs, in 
general, to indicate to 8 how he deri.'cd the I!x plan ali on ofT that A acc~r t s; 

as a guideline to a method of reproducing, or reconstructing, this expbn:;lI ion. 
Similarly, participant D offers at least one expl:m3tion of T, wlllCh A 

3ccepts, can use to produce A's image, TA, of T 3J\d c:lllrcproducc,IO form 
part of A's concept of T (designated COIlA(T), as a shonhand). In gcnmJ, B 
needs to furnish A with a me:lJlS for derivil/g th.: c.'<pbnafion Ihat A 3CCCptS, 
as a guideline fo r reproducing or reconstructing this explanation, 

By hypothesis stated JJready, A's concept of T is productive and rep ro
duced ; ::Uso, U's concept of T is productive and replOdue~d, Agreement over 
3J\ underst:mding implies that some of the cxplanatlJrY process.:s (at ie:Jst 
one) that make up COflA(T) also belong to and 3re reproduced in CUI/B(T); 
vice versa, th:1I some of the expl:Jnatory processes (a t k~st on~ of tllem) lh:lt 
nuke up COl/n(T), also belong to, and are reproduced in, COI1A(T). In oth.:r 
words, the initi:lUy independent participants, A and 13, in this convcrs:)lion 
sh.:ue a cvTlunon concept . wh ich , being producti\·e and reproduced in its uwn 
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right (as J result of !h~ conditions for agreement over an unoersl<lnuing 

reached between A and U), is also a stable (org:.Ul iz:lIionally closed ) process. 
• 

2.3 Conversational Topics 

Let us .:aJl T a "topic" (this bs an intuitive IIlcJning only, at this stage; Inter, 
il is refinl!d nnd discussed). Similnrly, le I us call the concepl Ihal is ,ommon 
10 A nnd 11 thc COIKCpt ofn topic T· which is "lcss than or correspond in g to 
T"; tentntively cxpressed by " ;;r." in 

• 

Consider A's concepl of T and Irs concep t of T; namely, ConA(T) and 
COlla(T)· From Sec lit)1I ::!. I concepts 3re "bundles'" or "clusters" of 
proces~cs. , 

Further, in $cction L~. the idea of an "internal behavior" was mooted. 
This internal behJv10r may (depend ing upon CotlA(T)) be manifest as A's 
image. It is produced upon executing CUI/,dT) meaning the exccution of any 
or all of the processes mal.Jng up COIlA(T). Tltis fact is expressed by 

where "Ex" stands for "execu tion of," and ,,~ .. stands for "is produced by." 
Symmelric:lily, for Ihe part icipan t Il 

The stable concep t shared as a result of understanding by A and 11 is a 
common (.:::rnd stable) pllrt ofConA(T) and COI/B(T) so that 

This symbolism is nol able (or intended) to capture all Ihe requirements 
for an agreement over an ullderstalldillg (it is certainly one ofscverai,neces
.sarily distinct ways of expressing an agreed description). 1lle outstanding 
cond itions arc to do with the productivity :lInl reproduction of the cOlllmon 
concept , 3glced as an umkrst :mding, without which the common concept 
wouh! nOI be a stable (organiz.:ltioI1Jlly closed) process. For one thing. expla. 
nalions thJt represent concepts must be elicited; for another, some common 
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process must he shared; finally, slability must be evidenced hy derivJlion. 
These matters are taken up in Section ::!.S. IIcn~, we ..:ommcn t only up"n a 

shared process and the cntity T·, produced as a result, of eX ~(: \llil\g tho! 

concept of r*, shared by A and B. 

Alone these lines, if CUIIA(T) and Ccmn(T) I'caflj' afC stable ~nd if thl! 

common concept (('ally is stable then th ere Jre subproce'55cs in CUfI,I,!T), 

designated COIlA(T~). such that, using "b" for '"inclusion or cqu:l.!ity,'· as 
usual. 

• 
Further, symmetrically for participant Il, there arc subprocesses In 

Cotl(3(T) desig,nHed COIIB(T·) such that 

Whatevcr else, A is not 11; nor is ConA(T) the SOl me as Cunn(T) . Iknee, it 
is not permissible or sensible ~o wri te "TA = TB = T·." However, if the sign 
"0" Slands for an isomorphism, it is possible that 

or, in ge neral, lhat there is a T preserving morphism, or malching, of di fferent 
entities, the meaning now assigned to "~" or ":S;;;;" 

11le "topic," T, remains elusive . The plain fact is thaI T, as a topic, is the 
coherent execution of stable concepts (stnble processes).· The name, "T," of 
a topic can be fonnaiized but never fixed; fonnally, it denotes un ion, over an 
infinite class of conve rsations (between arbi trJry pa[licip:lr1 IS induding A and 
B), of the T· of all of them. 

From a linquistic pe!specti~'e "T" is the noun like part of a stnble pro
cess; it is also the set of adjectival descriptions of an indetermin:lle (the un ion 
of the conjunctions of descriptor values, where the descriptors JfC generl lcd 

·In Von Foerster'S (1978) s<:nse, topic n~m~s con~ist in the ~is~'nY~luc" or ;a 

concept, which is 3 $table concept insof;u: as it is an ci!;cno!,cntor. The d!'<.'nyalucs 

chlUacterize its indefinite itcrat iotl and (giyctl stability), the iteralion becomes a 
rccuuiotl, 
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like personal constructs by exe cuting other concepts). One is Icmplcu to 
think of "T" :IS merely "tilJ! which T* becomes in the limit." :IS the end 

• 
point of J.n opcr:l tion (like transitive closure) which is iterated indcfinitdy. 

The implied conve rgence is acccptnble if Jncl ollfy if, A Jnd II arc thea, 
and do, in flet , converse. Uut conve rgence CJnnot be gu~r antccd. Nouns Jrc 

no! fellitics. except in rela tion to l culture or J. system of belief; even with 
this qUJJific:Hion, th.: invariance of nouns is unimpressive. For example. 
Eskimo (nnve fSanlS hlve many n\luns mcaning SIWIV, but in our culture there 
is usulily only one; the novice in J monastery has :1 myriad of nOllns (l)r 
naming "meditJtion," amI so o n. As to invariat1ce; when we go to the Alps, 
snow bl!comes many faceted, and there is a tl!ndency nowadays to be more 
disc rimin:lIing aboll! states of mind. 

2.4 Difficulties in the tnterpretation of Natural 
Language Transactions 

• 

• 

In Section 2.2 it was possible to give an intuitively plausible account of the 
conditions to be satisfied in rcaching an agreement over an understanding. So 
far as I know , there is no.thing wrong in principle with this account, and it 
seems to tally \\;th everyday expetience . . 

TIle question is who says what does count as bein g a natu ral Ilnguage 
ex plana tion or derivation; the commonly voiced problem of diSJmbiguating 
natural hnguage utterances, which is encountered in :lny fidd where natural 
language is observed: in discourse analysis, ror ex ample, or automatic 
translation. 

So fat as the participants are ~on.;erned. this does not greatly mailer. 
They'(A and (3) ~r~ s;lt isfied and it is they, after all, who rcach agreemcnt; it 
is their criteria that count. Moreover, I am inclined to the view that this, in 

general, is sufficicnt, for a reason mentioned, but not perhaps stressed enough 
. 5 . " In eCHon • .•. 

The truth value of an agreement, in whatever bnguage is employed, is a 
. coherence truth (indicating the accord or alignment of A and B), In logic, the 

notion of coherence truth has been developed, recent.ly, by Rescher (1973), 
though it hls a long history, 

Rescher's fomlUlat ion deals with propositions (he notes that it is easy to 
reelst the thesis in terllls of a predicate cakulus). TIle general idea is as 
follows. 

Suppose there ate se ... efal "observers" of d3ta, all or whom subscribe to a 
body of hypotheses, or a tentative "theory_" These "observers" have, let us 
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say, the same criteria of veriuiciality or factual truth. The question Jri5cs 01" 
which, possibly .contradictory, bits of factual cvidence ..... , 11 gain accepla lh;e. ,\ 
"coherence truth" value docs not ncg/cci the vcm.liciality crit~ria l:1ll. 

ployed when examining a datum for truth c:mdidacy, but it docs take into 
account also the extent to which data fit into thc existing set of hypothe~c'i : 

whether or not the evidence is systemicJlly compatible with an Jlleau}" a~' 
cepled and well tried body of hypotheses (in Rescher's formubtion as a 
further proposi tion, to be added to an eXisting set of propositi ons). Ul1like 
Rescher, it is necessa ry 10 countenance participants, other than scientists, 
inspecting evide nce 3tHl to admit veridiciality criteria of difrereflt kinds (anis. 
tic or commonsensical) as neither better nor worse than the c:mons of 
science. But given some criteria of acceptance (whJtever they arc), tile co. 
herence and fittingness of a state of affairs is an issue to do with tile llnguage 
in which the participants engage in conversa ti on with eJch other. 

Two amendments 10 R<!scher's formulation arl! required in ord,:r to ob . 

tain a coherence truth appropriate to the present scheme . 

I! is first of all necessary to import the process orient'Hion, introduced in 
Section 2. 1. The idea of a proposition logically "fitting into a sc t of proposi
tions," must be replaced by the equivalent dynamic form; a "process (or a 
propositional statement being made) fitt ing into a set of processes, so Ilt:lt 
execution is possible." Of the two amendments, this one is of largely tech
nical consequence (the difflculties encount~red in fonnalizing a pro..:css afe 
indisputable but large ly due to a historical quirk in the development of 
fomt:ti reason ing). 

Next, it is necessary to take the notion of predication or distinClion 
seriously, and to im port a logic of distinctions (for example , Spensrr Brown's, 
1969), A fortiori, the participants A and I.l are distinct alld may have diff~'r. 
ent criteria of veridiciality or factuality, An agreement over an understanding 
having a coherence truth value is to be interpreted as a local synchronizatiun 
of otherwise asynchronous processes (within which the process.:s could not 
be coherently executed) or, equisi gni!1cantly, the local appearan..:e of de: 
pendenc~ between otherwise independent entities. To balance t!epend~llI:y, 
there must be a mechanism for securing independence; a mechanism of dis. 
tinction; the logical concomitant of which is a many sorted logic (i.e., using 
''universe of interpretation" in its usual sense, the interpreulion or seman tic 
of L in volves many sorts of "universe," not just one ulli ver~c). 

One candidate for a many sorted logic is the intensional la!!.ie of ~l l,)n l3' 
• 

gue (1916), the syntax of which has a many·sorted semantic-interpretation_ 
TItis scheme has been proposed by Andr~ka and discussed ""th Gergely, 
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Ncmeti, Szotts, anu o the rs in November of 1977 at Budapest. The suggestion 

is CCrtai]liy Jttra<.:tiv~. This group nre nonciJsskJI (Jction vJluedl model 

theorists, currently. nmong other tasks, undertaking n formaliz:llion of con · 

ve rsJt ion thwry. B~tween us, we could see . no fundamen tJl difficulty in 
rerbcing the stalk (sets·of·elements) Mon tague universes by processt5 (JS 
required in the first :lInenumcnt), or even quit eunconventiollJl processors . 

TIle diffi,ulty, which may be rcmeuicd, appeJrs in the context of one o f 
Mon tague's ess::tys where he ::tchieves a transb lion of a suhse t of syn tactic 
e;o;pressions of the English I~nguag.: into J Montague syntax and provides. 
th~reby, an interpretation in the m,lOY so rted MontJgue semantics. [t turneu 
out ill discussivn that .1 metaphor in English, dl:nOling an ana[ogy, C.1nnot be 

• 
so tran slated (the techni ca l re::tson is simply that Montague's trallSl:ition re· 
quires the English expressions to be represented in terms of a categorical 
gnmmar, which is a1gorithmic:llly transformed into the synt:lctic expressio1lS 

of:l ~lontJgue logic ; th is step has the effect of rendering analogi~s as simili
tudes, i.e., whereas an analogy always involves both a similarity and a distinc· 
tion, Ihe similitude docs not incorporate the crucial distin..:tion). 

It looks as though an alternative trOllls lation scheme tha t respects .1nalo

gies (denoted by metaphors) may work. However, the importance of this 
innovation can scarcely be overemphasized. Not only is analogy, as sudl, 
critical in the development of a conversation theory; it is also true, as la ter, 

thai analogy is the "mos t static" or "most asscrtoric" representative of all the 

questions, intents. etc. , indica ted in Sect ion :!.1. 
Supposing that more serious objec tions to nalUrallanguage are met by 

the expedients unde r ws..:ussion, one hurdle still remains. Conjure as we may, 

natural language st:JleTTlents Jre ve ry often hazy. Fo r ordi nary purposes I am 
not disquieted by ulis facl , :1m! fonnaily this kind of "haziness ambiguity" is 

readily accommouatcd by "Fuzzy System theory, and Fuzz.y Set theory" 
(Goguen, 1969; ZJdeh, 1974, 1976). There is, however, a practical problem 

insofar as the participants in a conversation are required to interact through a 

mec.hanicai interface (CASTE or THOUGHTST[ CKER, Pask et aI. 1973), 
which must, in some sense , interpret their dialogue. 

2.5 Other Types of Participant and the Minimal Processes 

So far, A and D have been rcg:lIded as people, though they arc defineu lS 

st3hlc procc~~cs . The ue1initiolt permits many other i!1l~lpretations. 
For example, one or both of A allll B may represent groups or cultures or 

social institutions, executed, qua process, in many brains, over which the 

• 
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group beliefs, the cultural ethos, or the norms of a soci:1i institutioll 3re 
d istr ibulJ!d. 

Equally, A and B may represent coheren t mental orcanizatinns in ow . . 
brain (diffe rent pL'rspccti\'(!s of one person) learning alone . thmking, or 
theorizing. [f so, the "infernal" conversat ion , be tween A and II (ahout J 

thesis, for example, or a design . may 51 ill be exte ri orized for insp~ttion. 
insofar as it takes place in lan guage L. 

Conversation theory is thus wiucly applic:lbJe and unCOlllnlLlteu to any 

one interpretat ion. Participants may be perspectives, people, cultures. so. 
cietics, schools of though t, or soci:tl institutions. 

In the fol!owil!& three sec ti ons one user with perspectives A :lnu 13 (or 
quite common ly a group of users. but in an y case sc\'<!r:J.l perspectives 1\, D. 
... ) converse thmugh a computer regula ted interface, USlOg a speci:l! non. 
verbal foml of language L 

2.6 Other Conversational language! 

It is possible to maintain dialogue through (to be emphasized, not with) 
mechanical inte rfaces like CASTE and HIOUCHTST[CKER using .1 Janguag~, 

L, which is nonverbal. The existing impJement:ltion uses several moda lities for 

bearing L symbols (graphic displays, some alpha numeric displ:J.ys, indicators 
laid out on a board, tOllch sensors, function keyboards, standard keyboards . 
position sensors, and the like). 

The nonverbal conversational language L has the properties outlined in 
Section 2.4, but the machinery c::tn interp ret derLOite translctions when they 
are made . Fuzzy trJllsJclions (Zadeh, 1976, [977) 3re not excluded, ~nd, m 
certain conditions, are mandltory. 

An entailment mesh, logetller with mechanizable Op~rJlions (notably 
pruning or unfoldment, selective pruning, condensation, expansion, and un. 
zipping), is a static insCription gunrallteed to represent stable concepts or 

agreemen ts over an understanding, the basic transactions between 
participants. (Pask 1975a, 1976c, 1977a). 

The entailment mesh is represented by a dlrected and mnrked graph 
(which is usually conceived as the exposition of a thesis , plan, or design) in 

·which the nodes stand for topics Jnd the directed arcs stand for derivations of 
topics. 

In one variant (Section 2.7) of::tn L conversalion:il 57·stem. each node has 
a data pointer (not an afC in the grlph) to ~ working model, and another d~t:l 
pointer to a description scheme. In the other VJri3nt (Section ::.8) the re is 

• 



CONSCIOUSNESS 223 

only one pointer at a nOlle. The so:hemcs are equivalen t , si nce the mesh 
opet~tion~ just noted prnvidcd thJt tlte rules of L US;J!!C, proper 10 the 
schem~, ::tre ob~~ed. These rub ate simple to appreci::ttc and arc en fo rced by 

a computer regulated part of the inter f;Jce. 
The ruks common tq thc schemes In Section 2.7 and Scctiun 2.8 are as 

foll ow'S. 
(a) TOPlo.:s He of two types: topics (simpliciter) denoted " 0 ," . analogi . 

cal topics, denoted "0." 
(b) No topic mJ.Y stand on its own. Thus it is not legitimate to write T 

• Il.ith out something else (two or more other topics from whi ch T may be 
derived. say P and Q; as tho.: othcr topics). For example, in a theory of 
geometry, T is "drdc" and is denved from P = "phlne surface" and Q = "ro· 
talion of a line of any length but any fixed origin." In clectrontt design, 
"regulated power supply" is derived from "power supply" and "a suitable 
regubt or, with::t reference potential:' 

(c) 1fT, unless anJlogical, is derived from P and Q then"'P may be derived 
from T and Q; similJrly , Q may be derived from T and P together. This means 
"given an explanation of T is d<!rived from an expbnation of P and an 
explanation ofQ, then an ~ xpbn::ttion of P may be derived from .... " 

(d) Any topic m::ty hJve any number of derivations (for example, T may 
be derived from P JIlt! Q, or Rand S or bo th). This, as in (c) above, is a 
shorthand for "[r T is derived from an expl:mation of. ... " 

(e) Any analogical topic relates several other topics. Thus, T, an anal ogy, 
rebtcs other topics F JIIlI G. For example, T is "linear oscillator." relat ing 
F = "linea r mechan ica.l oscillator" and G = "Linear dectrica.l oscilla tor." 
tn design , Oll e c ircuit is ana logous to al10ther 
c in.: ui t and both are ana logous to a proce ss they 
simula t e , 

Any anal ogical top ic must be supported by either a similarity {Simi} and 
a distinc tion (Dill), or by the de rivation of a similarity and a distinction. For 
example, in the first case cited, Simi ofT is a first order differential equation, 
Dist is a distinction between electrical and mechanical universes. If these 
conditions arc not sJtisl1ed, and an analogical lopic is asserted , the syste m 
handling L transac tions assumes th:I! the simii:lri ty is isomorplu$m ""'," and 
the distinction is :lOy conceivable method of securing the independence of F 
and G (that is, "any dislinl:tion" shown :IS Disl ~). It should be st ressed thl t 
ana.logies are not confined to st rict mathematical relations ::tnd fuzzy or even 
qua1il ative analogies (for example, between socia l inst itutions o r leg:al codes) 
are as common. In any case (precise or not), there :He infinitely many, ways of 
computing Dist that work, as well as infinitely many that do not, 
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( f) The mesh thJt is as:;crled is of order O. It may be condensed to J 

mesh at order I, or, in gcnct~J, I1 . Any mesh orortlcr II m~y be eXPJudo.:d to J 

mesh of order n - I , or, ultim:a tcly, O. 
To renne th is slightly, com;id~r the cyclic c:n!ailment mesh (cyclic hc· 

cause of rules (c) and (d)) and notice thOlt it can be pnlllcd or !1II/lIltit'd into a 
hier3ro.:hical form under any (one or more) perspective of which ther~ ale as 
many as there are topics in the enlailmcllf mesh In 'fact, Jny action (of 

learning or doing) necessarily imposes a hier::trchical ordering horn the per· 
spective adopted to learn or bcl13ve, the possibilities being dcline:l!o.:d ill <In 
entaifmel1l SlrnCfllre, The class of all prunings is the {milling fidd. 

COmicllSlJliofl carries struc tu res in the pnmillg l ield, of order II, in to 
topic nodes in a mesh of order n + 1, which may in turn be related by 
de rivations so that the mesh evolves. 

TI,e converse operation (of retrieving the original at ord.:r n , from each 
topic at orde r n + I) is un ique , if derivations ha .... 'e not been added ::t t order 
n + I, and is c:liled expallSioll. If the orde r " + I mesh has been mouineu 
there are specific, but no longe r unique, expansions. 

Operations of this kind are carried out automatica.lly by THOUGHT· 
STICKER and CASTE, the L handling compu ter systems. 

All static inSCriptions are checked before they are instated at the me· 
chanica.! interface, and their consequences are di s?layed; for example. that if 
T is derived from P and Q, then P is 4,erivable from T and Q; similarl y. Q is 
derivable from T and P.lllOugh se em ingly trivial when the entailment mesh is 
small , these consequences are fairly sub tle when it is I~rge. Also, the over· 
generalizations , such as the assump tion tha t Simi is isomorphism, hJve rather 
far. reaching consequences (for example, whatever F and G ar.e derived from 
wiU be isomorphica.lly related). For instance, in the first case cited, mass is 
isomorphic to indllcfance,/riction is isomorphic to resistance, and eiosticit)' is 
isomorphic to the capacity, in the electrical universe . 

• 

Since "T" is disallowed, from "Jtule {b), the mjnimallogica.l structure for 
a topic, simpliciter, is 

T .. ' ~ 
• 

p Q 

from (b), Further, Utis means also th::tt 

• 

• 
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(D ~ 
/'" • 

T Q C0 p 

So that the in statement of T is 

• p 

a q'c!ic organizat ion. 
• Since all participants may think di ffetcntly, no commitment is attached 

to th e derivation arcs pro~i dcd the participants are ab le , by any prod uctive 

and reproduc tive operations at their disposal, to retain the specificity implied 

by this cycl ic picture. 
These comments apply to any order of condensation {Rule (f). The 

expansion of a condensation is unique if no L state ments invohing il lake 

pl ace at an order grcJ tcr than O. If such L statemen ts are made , expansions 
exis t but arc not unique. 

By the same token , the mi nim;II inscription for ~a all:Jlogic al topi c T 
re la ting F and G .;ocxisli ng in distinct and a priori independent universes as 
derivations :lnd specifyi ng betwee n them, a dis tinc tion is a 
comp.l e x and no l o nger entire ly c l os ed system . Thus , 
if F and G a r e assoc ia ted b y T , the f orm below suffices 
(any Simi c a n be re placed by a derivation of Simi , 
from other topics, as des i red)_ 

• 

• 

'" 
For convenience, a shorthand notation is useu. TIlis is as rnllow~: 

• 

F 

• 

2,7 The Mode l as'an E>lplanation Embodiment . 

• • 

G 

Dist 

G , PAS K 

Let us turn to the model making interpretation in which "verbal explan a

tions" are replaced by "working mode ls." 
(g) All topics must be associated (either at once , or at ~ny subsequent 

momen t, before the ent~ilment mesh is finally accep ted for instatement, as 

the sta tic inscription o f a logical L transact ion) wi th working models: pro

grams complkd and cap3ble of independen t execution in one or more 

"modeling fa cilities," or processors external to the p:utio.:ipants. (Both A :.:a nd 
B must build distinct working models in independent proc essors). One data 

link (Section 2.6) attaches the node of eJch topic to a "working model." 

One of the most familiar "working models" is a program written in 
LOGO (Pappert, 1970). Feurtzig and Pappe rt (1969 ), 1I0we and O·Shea 

(1976), compiled, or interpreted for execution, in an external processor 
(computing machine, equipped with a "turtle ," or a' displa,-cqui v:Jknt 

"turtle"), For example, instead of providing a verbal cxp\aUiltiOIl of 

T = "Circle," participant A is required to write a LOGO program which, 
upon execution makes the tur tle, or the turt le dispby, describe a circular 

figure and to allow for parameter assignmen ts tha t set up an arbitrar, cente r 

and diameter. Similarly, there are programs th.:lt sat is fa ctorily simulate 
P = "plane surface," (say as a repertoire of motions of the tu rtl~ ) and 
Q = " radial inscription" (to delineate and rotate a rld.ius). These programs 
are nonverbal explanations in the follo .... ing sense. 

If ConA(T) is stable, it consists (as wiU be discussed in Section 3) in a 
cluster of coherently executable procedures (alias, programs in terpreted and 
executed in A's brain), anyone of which is representative of COIIA(T). 111e 
program listings could be elicited as verbal explan:uions acc~pt:Jble to lnothcr 
person (D), but jf both A and B know LOGO, then a LOGO listing is 

• 
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eqUlnJ,.>nt. ;,ro\idcu it can be interpretcd Jnd executed in the cxtcrn:ll com· 
pute r . IOdcpende n t Iy. 

To sat isfy the independen..:e of A and D, each participant must hav!!:l 
distinct LOG O prll..:cssor. so thot their programs and th eir attempts to write 
them do not int ... rf~r..:, and so thot possibly differellt progrnms con be com· 
paled on d controstcd Jft ... r A and Il hav~ modified the listing to their 
SJ.tislaclion. 

Of course, LOGO is not the only tr:lllSparent progr:lmrning language, 
S~I:\LLTr\LK (WirlOgr:n.! :lm.l Klye) is :lllo ther. We. in fa..:t, use :lnJlogue/ 
hybrid simulators and computel traced devices that ale specLfic to hrond 
fields ofsubJec! matter. 

The working Inode! for an analogical topic, t, is a little more complex. A 
and B must both have at" le3st two (in general, more than two) extemill 
computers so that they can each comp:lIe and contrl st their own working 
models for F and r; as J result of which they Cln agree about the similarity 
and diff~rence bmlleen F ::md G (as mlde by A) lnd of F lnd G'(as made by 
B). Hence, a minimum of 4 external computers is needed (a minimum of 1 
fOf partidpant A, and 2 for participant (1) in order to obtain agreement over 
the ex pinna tions of an anllogio.::J.! topic. Moreover, these computers (which, as 
gillen, Jre simply inde penuent) must be cogently distinguished (for example, 
so tllJ t one (X A) is a univcrse for accommodating the working model of a 
mechanical oscLIIJtor and Ihe other is a unillerse, Y A (say), for Jccommodat
ing the working moU..:! of l!l elec tric:l.l osci1lntor), Similar comments JPply to 
pJrticipant B excepting Ihal his distinction XU/YB (though USUJlly not at all 
identid) shall be compatible \vith the A distinctions. 

(It ) The oth~r d:H:l. link (Section 2.6) connects the node of eoch topic to , 
a des.-:ripiion scheme whereby the node em be identified or named (users 
mJY give arbitrJry or temporary names to topics but the real topic names 3re 
conjuncts of des..:rip tor values lh3! uniquely identify eadl node in the entail
ment mesh), 

lXscriptors are elicited in the manner of Kelly's personal constructs 
(Introduction), over topics in the entailment mesh, which are the objects 
being described, The algorithm used for this purpose (by CASTE or 
THOUGIITSTICKER) is sdective insofar as it centers initially upon analob>1· 
cal topics, requiring one or more descriptors (with values of "+" = h:ls, 
"-" = hlS nol, and ..... = is irrelevant) having values thai diffe r upon the 
topics reluted by the ::lIlalogy but, insof.1T 3S the :lllllogicaJ topic is cunce rned, 
the value of ".,. = irreJcv:llIt, The descriptor n:lmes, thus elicited, are entered 
in pllce of DiS! in the analogy; thus if D is 3 descriptor with value "+" on F, 
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"- " on G, the value "." is assigned to t, and the name "D" is entered in {)iIt 

of T. 
Since severll orders of condensltion of ~ mesh may coexist, the ll

gorithm starts:lt the highest order and rcquir~s (for each oruer o( nicsh) thilt 
conjun.::ts of d~scriptor values uniquely i,!~ntify each topu:. This result 111111' 

be achieved by the ;IIIJl ogy selec ting method above; ir 11111, then the process IS 

continued until this condit ion is, satisfied. 

Modifkations of tilt: method include the use of m3ny valued descripturs 
and, for several users, a type of exch~nge grid (IntrOduc tion) technique tu 
reach agreement over a descri ption (or set of descriptors lnd common volue 
aSSignments to each), 

• 

2,8 Eliminating the Requirement of Explicit Working Models 

Under certain circumst:lllCeS, it is neither neceSSJrY nor appropriJte to coli for 
the explicit construction of a working model :.Jttached to any logically in
stated topic and an alternative lechniql1e is adopted. lltis technique relics 
upon the idea that condeflsation and the converse ope ration ofexplnsion ..:an 
set a limit to the proliferation of a mesh provided that there is a reserlled 
analogy type, "I; J called "any other." Perhaps Ihe nOlion is most easily 
exhibited in the context of theory building or thesis exp osi tion (SlY a thesis 
on genetics or physical chemistry). The fact is either subject matter is some. 
how related to any other.~llbject matter is dissected out from knowled ge in 
general, as a particular thesis or an enlire diScipline, by t.he distinc tions that 
underlie a degenerate analogy ( the reserved, ri ' Of "any olher" analog),), in 
which the similarity component exists but is underspecificd. For example, in 

OC1 

"II and 11 are degenerate (Sim = Null cannot be deri \'Cd for 11 or 1'1 or any 
1,). 

Consider;:m ordinary topic, T, and the caliber of the working model thot 
would, in Section 2.7, be attached to it. Since T canllot legally exist on its 
own, it fonus part of a mesh. This mesh can be pruned undel all of its topics 

• 
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to produce :I prun ing fichL bch element in the pruning fie ld o f the origin~ ! 
m~5h (sa y. of orJe r 0 ) C:ln be condensed to one topic in :I mesh o f ouJer + I 
(or, in gcn~ral, uf arue r II). Given :I mesh of order + 1 (or +11) it can be 
~xPJndcJ IUfllqllr!y o r not) [0 rc!ricl'C Jt least onc element in the pr uning 

field of order 0 and thus, ovel:.ll! topics, J m~sh of orde r 0., 
Cansi,IeT :I topic T at orucr O. Wh:lt docs it rcprcscl1t~ II !\lay either be 

concd\'cJ as n:prcsenting liS ucri\'3lional connc..:t ion at order 0 and the wo rk · 

ing maud attached to topic T, or (just as legitima tely) as its de rivat ional 

connect ion at onkr 0, and the condensation ofa mesh of order - I (or -m), 
• We cannot algorithmically expand topic T if 0 is the lowest order mesh in 

the system. However. in place of a working model, the user or group of users 
can b~ impelled to ':unzip" . topic T; that is, to say what T is de rived from~ 

How far can this operation (which enlarges the order 0 mesh) con tinue? 
It may go on until the user (or group of users) is unable to furnish a deriva· 
lion because (to him) the topic is element:HY or indivisible (not 19 be equated 
with more or less complex, or, in any absolute sense, primitive). Let us cal ! 
such maximally "unzipped" topics it.dh'isiblc (for A or for U or for A and B 

in conve rsa tion abo ut a joint thesis). 
Each indivisible topic is one tmn of an "any othe r" analogy. On descrip· 

ti on of the mesh the Dist uf the "any other" :lJlalogy will be filled by so me 
desc riptor Ihat discriminates A's or B's thesis or the A and U thesis from the 
rest of knowl edge .! .. ~j.,e I" ~J illustration, P and Q are indivisible topics (T 
could be, but has an outgoing arc connec ting it to some other lopic in the 

mesh). 
Some of the indivisible topic~ represent (in computer·science language) 

"primi tivt; ope rat ions"; some indivisible topics (again in computer.science 
langu3ge) represent primit ive predicates. The Dist te rms in al l of the non
de~nerate analo~es (those tiLat arc not 1i or " any othcr" aIl3\ogies) repre · 
sen t distinc tions betwee n independent un tverses) In th.e thesis (so that, unlike 
computation in general, there may be many sorts (Section 2.4) of primitive 
oper3lion, and m;my sorts of primitive predicate). The "any other" analogies 
rdate the thesis to 311 (arbitrarily) independent, 3nd infinitely large, universe 
of knowledg~ (commonly the disciplinary compartmen ts of aC3demie subject 
matter are distinguished 01\ grounds such as these, in fac t multifarious, 

diS!Jllclions). \ 
There is a theorem, due to Stehzer (1 977), that any genui ne example is 

* llrlzippirlg is defined in Pasko 1975a , Pask o Scott & 
Kallik"urdis 1975 3!' adding derivations to a mesh. 
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an allalogy. [n this sense, either " physics" or "chcmistry" 3re c:cumpk5 of 
"science ," and "science" is all example of kn owledge . 

• 
Opera,tionally , the requireml'nt imposeu in Section 2.6IC) for as~igl'ling a 

working model to each topic. may be waived i f we rerbc~ it by: 
(g'') For each topic 1l3ving no working model " unzip" the topic \lfllli the 

process is bounded by ":my other" analogies that hlVe indivisible tnpir.:s :IS 

one related component 3ud assign primitive operations 3nd primitive predi· 
ca tes, as r eq ui r ed. 

Descriptor value elicitHion proceeds as in Section ;.6<h}. except thJt: 
(h*) In addition to operation (11), elicit descriptors with value "+" on 

each "indivisible" topic and val ue "+" on all tOpics in thJI P3rt of tbe me~h 
(or the enti re mesh'if JIl topics are of the same SOfI in Ihe sense of Section 
2.4) that is of the same sort as the indivisihle topic in question (thaI is nOI 
rendered independent by the Disl of a nondegenerale Jna\ogical topic). Enter 
the descri ptor names in the Dist components of each " j, or "any other"' 
analOgical topic. 

3 MINIMAL ORGANIZATI ONALLY CLOSED PR OCESSES 

From Secti on 2.2 and 2.3 the minimal stable (organizat ion::Llly closed) process 
that exists is called 3 stable con,'cpt , using the term "concept" as a synony m 
for "skill" (intellectual skill, if you like) , the executi on of which gives rise to 
a description (image, imagination) or a beh3vio r, or both of them. TIlt notion 
of minimaiity should be eX3mined carefully. ~Iy concep t of "SOCiety," for 
example , may be larger than any concept I have of " myself." Hence , the 
minimality notion is not "minimal size." Rather , it is an operational minimal· 
ity, which refers to the leJst organizationally close d but inforrnationaJly open 
process, which CJn be dissected oul arbitrarily from a nexus of interacting 
processes and be said to h3ve an autonomy or integrity of its own. 

3.1 Concepts of Participants 

A concept is denoted Con. In particular, ConA(T) is A's concep t ofT, where 
T is as yet unspe~ified. 

ConA(T) is deCincd in terms of procedures (ProcA) tha t are open to 
execution as procesSeS, so that a procedUre is like a working modd, buill in 
the med ium of a brain. Consequently, it is not jllst a procram (scnes of 
syn tactically valid instructions), but a compiled or ilHcrpretcd prograJll. If 
Inter stands for the interpretation of a prugram, and if P,Ug stands for the 
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instructious th:!! are interpreted for execution in this med ium, then if "(" ,md 

"r' denote, orde red se ts, froc A is an Oillercd r~ir . 

(It is nonscnsl! 10 Sly "Ex (I'rog)," meaning "Execute Prog" with no proces

sor implied, 35 it would be in standard compute r science; one can Sly /:'x 

(PrOC,\)). 
A11 of these !cnllS may be qualified, to indicate propams that 110 particu· 

lar things (Prog p. Prog q ... ), or do them in different ways {Prog 1 p. Prog ~p 
... Prug iq, f rog 2q ... ) and they may be interpreted in different processors 

or quasi independent tor independen t) parts X, Y, ... of anyone processor 

(lliter X,fnlct Y, ... ). ' 
It is important to note that f mc A is named 

(?roc Ai) ".. iA' If i. j, k, I, arc different ind ices, ami if 

PrOCA i = (Prog p. IlIter)() 

PrOCA j = (Prog q. Inter Xl 

PrOCA k = <Prog p. Inter Y) 

PrOC A I = <Prog q, Inter Y) 

PraCA ; insof:u as Ex 

• 

these Jre all, necessarily, distinct, if they exist (they may not exist if, for 
eXlll1ple, Prog p with Imer Y is flat lI\ executable compilation, though Prog p 

with IllIer X, is). 
In order to specify a concept, as conveniently as possible, and using a 

concise and transparent notation the following conventions are adopted as 

standard forms. If u, v, stand for Procs as above,then 

3. T. T Conventions. 

(u,v) TIle ordered plir (or n-tuple) u, v, (as before) 
{u,v} An unordered set of u, v. 
{url An unordered se t of Ur, (or v r) r = I , 2, ... in which processes 

mly connicl in execution 
Iu .v} 11le compila tion of programs such thlt they arc executed in 

parallel. For example. u,v may be compiled in independent pro

cessors, or intcrllced, with interrupt, in one. 

• 

G. PASK 

[Vr I A sct of parallel processes u r • or V r. r = 1. ::! •... 

({u r}, fvrJ> , A com:urrenl sci of pr("Jce~ses of wldeh 1hnc i$ J \uhsct ot 
paralld.executed processes Jnd some (Ill\~ or more) conl1lC tim! • 
process 

3.1.2 Principle 1 (Concept). In certain media or proces$o rs, recolllpilJl ion 
takes place so that {ur} - «(url, [vr I) -- IVr J. TIlere is a (('nJellC)" for thc 
execution of process to becomc coherent. 

3. '_3 Principle 2 (Media). Any p~rlicip3n l , 1\, B, ... , is a process involving 
such a media . Brains for example, can act in this nIlnner. any <.:()n<.:ept be longs 
to one or more of A, 13 •.•. (a very liberal requit;ement in ... iew of Sect inn ~). 
Can is necessJrily subscripted as COilA or COIIO (in gene ral. SOniC value of:l. 
variable Z = A. D, ... ). It is eS!oCntiai to recognize thlt Z designates pro~esses 
(neither processors, such as brains, nor syntactic entities such as programs). Ir 
..~ .. stands for isomorphism, it is conceivable that COI/A(T) oQ COlIsn) fo r 
any T, but the expression "ConA(T) = COlls(T)";s meaningless . 

3.1.4 Definition. For any value of Z (such as A) 

6 
Con A = {Proc A} 0' 

and no other thing is a concept. 
Of these, only Ihe last [ProcAl indicato:s a parallel :ind premoainedlv 

coherent collection of procedures; if COMA = [')rocA] the:l no inror!l1:J.\ io~ 
transfer would take place between the procedures that arc undergoing ex\'cu
tion. If the {PrOCA} is a single ton (unit set), then execution does not involve 
information transfer between the pro.;edures; execution is seria!.dthcrwi.,· if 
{ProcAl is not a singleton. execution is illcoherent :md probably the process 
is abortive. (Notice, however, that the compilation of a Prog, to fonn a Proc, 
is a process that does involve information tr3.nsfer; similarly if a Prog is rC<.Id 
:IS a listing.) 

If ({Proc A}. (Proc A]) is executed. in forma tion tr<.lnsfer nwst la k~ place 
between the cohercnt and the as yet incoherent. procedures; in order Ihll the 
meohe'rent procedures become by recompilation coherent. alld Ihus execut
able. This is a cOl/current process. 

3. 1,5 Execution. The symbolism Ex (COilA) stands for the execution of 
some usually concurrent process. Such a concept h not. however. neccss.mly 

I 

• 
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a stahle concept. :11Id it be~omcs so only if at least s('Ime concepts ~ct upon 
Prvc to plOducc other I'r<lC f of which some can gain entry inlo Ihe oril\in ~1 
concept (l<C pr oLluc lion, reconst ruction). 

3.1.6 Principle 3 (Production and Reproduction). The ex istence of suc h 
concept .making concep ts is ass umed in Ihe ml!n tal-repen oire of an y pa rlid· 
pml A. 13, ... II is convl! lli ':lll to distinguish them (aftlficially) :IS sreci:11 
operations and to distinguish aT110ng them as description building (D/1) and 
proc ~J ure bwlding (pm opel at iuns (though, tlleore tically based. th e di fferen· 

tial; on of DB and 1>/1 ,)pefJ tions is empirically supponed)."" 
Without debatin g the exact character of the DB and the pa ope rations 

(for the)" :uc likely t9 diffe r from pe rson to person), it is possible 10 distin' 
l;ulsh them as cl asses of opaati~'J11 tha t act on descriptions to produce ot he r 

descnptions . 

• 

(like, for example, relational operators) and classes o f operation that act upon 

a mixed argument, like 

PBA (ConA(P), ConA(Q), T A) .... ProcA(T) in ConA(T) 

PBA (COflA(R), COIIA{S), T A) .... PTOC A(T) in ConA(T) 

(for example, classes of algorithm building programs). 

3.7.7 Principle 4 (Continual Action), Some cono:epts are invaria bly under
going executio'n; of these, some are and some are not DB and PB ope rat ions. 
That is. always, for any Z = A, n, ." there is at least onc process of each 

kind 

Ex DOz (COIIZ(P). COIIZ(Q), Tz} .... PTOCz (T) in COllz{T) 

Ex DBz (Pz, Qz) =- T z 

Ex COllz{T) =- Tz 

Th" 
(a) It is possible to construct organizationally closed production schemes 

and thus to speak of stable concepts as main tained entities . . 

* Pask 
I{(' po rt • 

arId SC(ltt 1972 , Pask 1976d, Final Scientific 
SSRC Resea r c h Prog r amme HR/2708/2 , 

, 
• 

'" G. PASK 

(b) The execution of such a scheme of productions gives rise. rn! :Iny 
novel concept, to a progression from its initiJI Jppearlnce ( (I'TucAt in 3. 1.4) 

up to the para.llel execution «(fmc ,", I in 3.1.4 ). 
(c) The midJlc term <{Proc,,}, Il'roc" 1), must intervene be tween thes~ 

• 
ex tremities; hence, information transrer must occur be tween the concUnetll 

processes. 
(d) The execu tion (inJefinite iteration ) of a stable concept 0'''7.(T) i~ 

the topic Tz as propose d, loosely, .::md wi thou t spccifYlng a cUl/al't in Sec· 
. , 3 u on _ .. 

(e) From (c) st.:lbiliza.tion by organiz:a tion:al closure necessarily invohcs 
infonnation traosfc.r between procedures undergoing execu tIO n; it is this 
inrormation tr:lIl sfer we identiry with " :awareness ." Simibr!y. an int eraction 
between Z = A and Z = B (for eX.:lmple, A teaches COI/A(T) to 13 who Ic :.l rlls 
ConB(T») also involves inform~tion trans rer which we identify with con· 
sciousne5S (of A with B of T), 

3. ',8 Principle 5 (Coherence and Distinction). By in fere nce from principle 
3 and principle 4, gi ven a medium with. the particular cha racteristics on.lJineu 
by principle 1 and principle 2. any process {ends, in i50btion , towJrd co
herence; in psychologicallcrms, to fix. ity, closure, or even rigidi ty. 

Suppose thaI isolation is somehow mJintained. If so , there must, for 
consistency of the postubtes. be means for maintaining tile tendency (oward 
coherence, Pos{ulJled, ill principle I and principle ~ (wh..ich cannot apply if 
complete cohe rence exisLS). Even if interaction (as with some other process) 
is allowed, there are, by post ul ate, me.:lTlS for preventing the cont raven tion of 
principle I (ag:Jin, given its intended interpretation, as :1 tendency (oward 
coherent execution). • 

TItis means principle 5 can be ex.pressed by say ing the equations that 
describe the motion of a process have singul arities when coherence is ap
proached ; in psychologic:ll tenns this m~y imply a change in attention, or in 
perspective, or the crea tion of.:l further distinguished processor (universe of 
interpretation) . That is, a distinction of the type Disl (X,y) is computed to 
demarcate independent processo rs labeled X, Y wi th interpretations or com· 
pilati ons Inter X, Inter Y. 11lal is how bller X becollll:s dis tinct from Inrcr Y 
in the first place. 

AJtern~tively, "if there are stable concepts, then {he distinctions required 
for the existence of other stable concep ts arc cOlJ1pul~d" the "stable conce 
pts are generalized eigenope rators (Von Foerster, [9 76) Ulal yield fixed point 
solutions (eigcnva.lues) upon iiHjefinitc iter.:ltion" or "stable concepts are 

I 

• 
• 

• 
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dW: r (!lt'. ;nsof~r as th~rc are ;llcon cc ivab1c ~ " (this latt er sense of Jiserctcnes~ 

is in accOlY wIth G laflvi llc'~ ( 1977 ) critidsm. IlII the scme o f spalial percep· 

l ion \ or " unde r an inlL'rrre!~liLJn which is b ! ~ nt in the disCllssion, principles 

I 10 5 provide a mecha nism for pn:serving informat ion tfafl sfer, or Cl)nscinus

ness ; si ngularities are the points at which thc process would become un~on· 

scious. unless some evcnt lOok place : consdousn~ss is the informa tion tr'llls, 

fer required to maintain a tendenr.:y toward coheren t e.xec ution." Thc 

conscious process. in o ther words, satisfies the cond itions of $ce tion 1.5. 

3.2 Stable Concepts as Uoits 

If COIl A(T) is a stab le concept, then Ex (CoIIA{T) ~T A as in Sect ion 2.2. 

Howe\'er, in consider~ng the argumen t that culmi nates in Section 3.1.8 
we are gi ven the license of interpreting an "internal behavior" (Section 2 .2) as 

invohing, under circumstances where concurrency has not ye t passed into 

coherence, as an image, without qualification, and in par ticclar, TA may be 
A's image or apparit ion of T (in one sense modali ty , or man y) or, insofar as 

the execu tion may take place, wholl y or only partially , in a brain, TA may be 

A's extern al behavior. 

Fo r exam ple, in Oying 00 an aircraft, much of the conce pt (alias, skill) is 

executed outside the pilot's brai n and constitutes a behavior (for example , o f 

kee pin g the aircraft on course) th ough lhe relation presr rvcd by this rcgulnt. 

ing behavior is mallife5 1 10 the pilot as "even nigh t." 
Conversely, if the pil ot v.1sh~s, he can execute this concept to obtain a 

mcrHal picture of " even night." Further, he might describe tllis pic ture in 

term s o f "per sonal cons lructs" and their values, i.e., personally computed 

descrip tions. genc r:lted by executing ot her stable concepts in his reperto ire. 

Perhaps the majority of concepts arc not generally manifest as behaviors 
(for example, "rectangularity." o r "product o f numbers") , though they may 

be . If pJ.rticip~nt A has a stable concept for "rectangularity" or "multiplica· 
ti on" (or "ho pe" or "judgment " or " delight") then he can often behave to 

. reJ..!ize his concept in concret e action; for instance, by drawing re ctangles, or 

by multipl ying numbers (by hoping, exercising wisdom , experic nci ng joy ). 

The important poi nt is that if A has ~ stable concept of r then he can 

always issue a series o f instruc tions to some autonomous agmt, eithe r some 

o the r pa rticipant B o r an inanimate processor , such that the independen t 

execution of the in structions by the 3ge nt is olle representation of ConA(T); 
this represen tat ive series of instructions is one or mo re of the Progs that 

constitute part of some ProcA(T), in COflA(T) and this may either make its 

236 G. PASK 

appearan ce as the cOlls truo.:tion of a worki ng model (Section 2.7 ) or figure as 
an explln3t ion. 

By !'he same loken, bOlh DB" and l'RA l)pcrJlioll) ar~ "tlIICt'pH, laking 

argumen ts that are eit her concepts or the result o f execllting concepts, o r 

both. They are behavinr:t!ly ma ni fest as derivations, later en com passe d by a 
description (Sec tion 2.7 and S.:ction 2.8). 

4 SOME CANONICAL OR GANIZATIONALLY CLOSED 

AND IN FORMATIONALL Y OPEN PRODUCTI ON SYSTEMS 

At th is POitH, it is possible to draw producti on systems that arc minimal, 

o rganizationally clo~ed and informa tionally open units. 

Let Z:: A and let TA be .derived from PA and QA (clearly. it is also 

possible to assert that PAis derived from T A and QA or that QA is dWVCII 

from T A and P A, as in Section 2.5), 
If ConA(T) is stable (similarly , ConA(P ) and CUIIA(Q). depending Upllll 

A's perspective) then Figu re I shows the mini mal uni t as a produ([ion 

system. In this and othe r pictures "=-" stands for "produces," and ...... " is a 

coUecting arc, meani ng that arguments are, and become, available 3S the 

outpu t of the productions, some of whi ch "reprod uce" (stabilize) the 

original. The o peration is not serially const rained, and insofn r 01$ it is concur. 

rent the informa tion transfer bc tween procedures, needed in o rder to sc~urc 

the operation of the system, is an awa reness on the part of partici pan t A. TIle 

system is activated by A's adopt in g a perspective ( for c:-.:am r le, T A when it is 

a s table concept o f T A) but it is possible to adopt ally perspec ti\'<! (T,P,Q) 

except that if the system were isolated, then 3t leas t one perspective mils! be 
adopted (principle 4 of Seetion ),1.7), 

An organization:tlly closed and infomlationalJy open system is poten. 

tial ly aware (notice that productions do not only yie ld one product, and Ihat 

orher productions may yield the entities upon which p roductions Oper;Jle). 

nus scheme is minima.l in the sense st ipul ated in Sec tion 3. 1. 
Figure 2 sho ws the min imal produc tion system for a dlfferent par ti cip;Jn t 

(or perspec tive), Z = 11 , given the postula te that Tn is derived from RIJ .\!It! 
Su (consequent ly, that Rn is derivcd from Tn an d Ss;Sn from T n and Rs as 

in J..!1 othe r statements about stable concepts). T ha t is , insofa r as the schemes 

in Figu re I or Figure 2 are executcd, Z = A and Z = 13 necessarily ado pt 

perspectives, say T A and Ta respec tively , nnd su pposing that compltible 

perspectives :Ire adopted (loosely the "same" perspective, though all thaI is 

• 
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requi red is a pai r of pe rspectives admitting "coherent" e."Cecution), there mJY 

be an Jgrcement o ver an unders tanding . 

Let A and B agree to an understanding of T (where A and B are initially 

asynchronous, or independent). Their agree ment over an understanuing of T 

is minimally reprcsentcu in the same not:Hion by Figur~ 3 , leading to the 
simple agreement of $..:c lion 2.3, namely 

• 
But also, SUl ce an untl.:rslanding IS involved, and since it is the postulated 
und erstJnuing 

• 

QA ;;2 Q~ ~ Q" to; QB 
R" ;;-. R" <; R" C R A II _ B 

SA > S· " 56 C$ B 

, 

which is represen ted, in production scheme notation by Figure 4. 

However, if the co ncepts are stable and are executed 

Pa is transformed into a richer PB 

Q6 is transformed into a richer OB 

Ri.. .is transformed into a richer RA 

56 is transfo rmed into a richer Sa 

It docs nor, of course, necessarily folh.lw that enrif.: hment leads to a 

cond ition in which, in the limit, there is isomo rph ism P A eo- Pa or QA -C> Qa 

or Ri\ ... Ra o r SA .... S a any more th::!n T A .... T B. 

Ir the sys lem in Figure 3 is c ... ccuted, then infonn:ll ion transfer lakes 

place between A and 0, so that A is conscious with B ofT , and vice ve rsa ; the 

concure ncy is dis trib ut ed ~l1d amounts to acomingabout of loea! (ecnter.:d 

at topic T) synchron iza tion of A ~lId B or, equisignificantly, to a corning 

about o f locli (cerllcred at T) tkpenucncy bctwe.:n the participants. 

As notl!u in Section 2.7 an agreeml!nt over the understanding or an 
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anJ]ogy is more complicO-ted and the minimal scheme of productions is 

compl<!x. 
• • 

LInder the post u1o.te that JI\ :malogicO-l topic TA between r- A and Go\. is 
agfc<!J, in respect to an ~nJlog.ic:l1 topic II} betwe~n Fn and Gu, where (Cor 
completeness :IS well as minimality) A derives FA from P A and QA; GA from 
NA and 0,1,; till! B ucril'l's fn from Rn and So; Go from Ko and Lu 
minimal schcllll! is ShO\\11 in rigure 5. 

There is J simple agreement (Section 2.3) like 

T • :l T* " T* ~ T* C T ,1,_ A u - B 

FA :> F7\ ;;:. F* ~ ri, £ FB 

GA :> GA >G · ~GiIC GU 

P :l p* ;;. p* ~ p* A _ A U 

QA :l Q~;;' Q* " Ou 
RA ;.. R* ~ RB r RD 

S* ;;. S· ~ S· C R A Il _ B 

0,1, :> O~ ;;. 0· ';; Ou 

K' ;" K' <;K · C K A U _ B 

L' ;;' L' ~ L' r L A . U ~ Il 

• 

• • 

Similar commen ts ap ply to the developmen t or enrichment of the initial 
• • , • N' O' bu t sta bk conc..:pts tha I arc itera tively executed tPn, Oa, RA, SA. D, a, 

KA, LA)' 

FIGURE s. Produ ~ li l)n sche me, representing lIable concept or :lflJ]oev under perspec

the A and P~rlpcctivc B. 

• 

". 
5 META LINGUISTIC STATEMENTS ABOU T 
CONVE~SATIONAL TRANSACTI ONS 

G. PASK 

This paper is written in a mctaJO-ngu age L # for mukirlg asserli ons ahout th~ 
conversational JonguJge L and the transactions Ihat go on b..:twe~n :Uly rar· 
ticipants A, B, ... that en g~ge in discoune. As the initill L" stJlement. a 
participant was defined (in Section I. ~) ~s In or!;Jn iZ31iorlally d(l~ctl an d 
in forma tionaJly opcn system und it was noted (at the end of S":cl ion -l ) that 
production systems represctlling the mini mo-l units Ihl t can be isulltcd from 
the nux of conceptual activity are de fined in the same WlY "orglni7atlOrlJll ~' 

closed and inform3tionally open syste ms." I\. conversati on (\ )v~ r w lll ~h 
• 

closure is observed by an external obse rver and desc ribed in V' in order to 
achieve sharp valued Lit obse rvat ions of "L agreements over underswndings" 
between A lnd B) is also an en lity oft1lis kind. 

The entailm en t mesh n otation will be used/oT the purpast! of discussion) 
as IU L # syntax in hormony with the L syntax. 

5,1 The Truth Value of Agreement over an Understanding 

The inSCription of Figure 3 is an L·stateme nt (conversational language state· 
ment). The truth value of this agree ment over T is l coherence truth. Tepre· 
senting !lIe consciousness of A, with n, of topic T; the CUIlfI!II I of thel[ 
consciousness. (t is not at all necesslry thlt this con tent is veridicialJ y true (or 
as a matter of ract , even logicaJly true according to the canons t)f a p:H tkubr 
logical scheme). Yet an external observer would like to make a sta tement, 
using the metal ~nguage L #", like "It is true that A and 13 have a stlb le ~oncep! 
T-, that they agree over an understanding of T, this being an Lagreement," 
Of "A B(T) is true." 

What kind of statement would this metllinguistie, or L 1# , stlteml!nt of 
AB(T) be; one of the sharp vO-lued obse rvations thlt external observers are 
able and inclined to make '! The veridicially true L;;- stltement would be 
(whatever else) an L 1# metaphor, designlti ng an L'" analogy. To sel! this , it is 
only necessary to noti ce thlt the external observer, henceforward DB, .:an 
observe a simillrity (T·), based upon other similarities (p"', Q*, ami R *, S '), 
·insofar as he adopts a perspec tive (so that T* is being und..:rstood , rlther tllln 
P, Q, R, S) and he makes .a distinction between I\. and B. Any ont! of in· 
finitely many possible distinl.: tions (biolog!.:a!. cultural, aad so on) arc le~ili
mate, a particular distinction be ing denoted [JistOB(A . B) . 

t o rep rese nt this state of offa irs, all Ihat is needed is 0 ffil!anS of distin· 

• 
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!iuis!ung L II" from L ~nJ. l ogic s. It is c()n VCOlcnt to Juep! the convention that 

L = JnJioglcs 31 1! shaded, whclI:as L analogies (as before) are not. The con· 
• 

vcnt;IJn is thus: 

F 

• 

F 

• 

For L analogies 
as before 

• 

For L #::" analogies, 
the fresh notation 

• Using this symholism, it is possible to represent the L ~ statement, AB(T), as J 

vt'THJicially Irue bUI Gltafogica{ L# statemen t of the L agreement concerning 
the undcrslanJing of lopi!'; T by A Jnd D; this (or any other Iype of agree· 
ment), having a cohcrence truth; strictly "as seen reJlcctivc!y by A and [l, 

te/afire to thdr conversational domain which contains topic T (perhaps 
bco.:~usc they ,l,)nstrl.1(:[cd :I st:Jb lc conc<:pt for T, de nOvo; or equally, because 
topic Twas pun'eyed by some other theorist). 

The L" statement is shown in Figure 6, using enta ilment mesh n Olat ion. 

It is an L" en tailment me sh pruned under the perspective adopted, namely T. 

5.2 The Status of Agreement over Understanding 
an Analogical Topic 

Now, i f the extern al o bserver exists and is able to make L # statements about 

L agreemcnts, he is also able to abselVc that A and B do , from time to time, 
fClch agrc~mcllt over underslalHJing L Jnalogies. Such agreements are, as 
before, CleditcJ wilh l cohcrcHcc lmlh sisnifYlIIg the contcn t of A's Call' 

sciousncss with B (or 1)'5 consciousness with A) of a topic called t. TIle 

ncceSSJry proJuction system for thi~ kind of stable conn' pI sh:lIing is shown 
~ lId inL t' rprl'LL'u iII Fig 5. 'lhlls plrti c i pan t A has a pe rs u nal theory .:b o ut 

. p. 
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• 

0, 
A.' 
.~ 

l)l!.l (A.e) 

-

"",.y . =""-"''''-. --- ry~ "T!to , 

" 

R' 

• • l "'n:>.locy r elation 

a.PAst< 

S' 

FIGURE 6. An L# analogy (dcsignlttd by ~n l melaphor). ABrn. ('O Tlespond ing to In 
e.~tcrnnJ observer's inscription of agreement and undcrst~nding iin l. b)" p~rticip~nh A 

and B) or 3n ordin:JfY topie. T ...... ilh eommon and ~1!: 1"ed I»rl. T". 

an L analogy, t A, between topics FA and GA, given the distinctiull 
DistA(X,Y), and the similarity, Simi, as stated in Sectioll4, nlmely 

• 

• 
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By the Slme token. partio.::ipant 13 has a person::t! theory ab out an L :lrIalogy. 
f R• b'::lween lopks F[l an d C lI . given the dis tinction DistnC\,y) Jnd the 
simila rilY. Simi, anti the en tailment mesh picture expressing the statement of 
$.:ctlon 4 is 

L .. 

These are sta tic, shorthand, insc riptions for the production ~cheme 
shown in Figure 5, befnre an agreement is reached. After thc agreemen t is 
reached, there is a common sd lcme of produc tions in the ment alrcper toircs 
of both A and B that Can be pictllred bclow (where t" is the common 
analoblcal topic , based on possibly diffe rent distinctions DistA(X,y) and 
DisfS(X,'r1). 

r==:::; 

• L' 

q' 

• • 

• 

TIlis is an L (conversation Ian gu;lse) statement and it has a coherence 
tluth ,·;Juc. 

Suppose tll:1I an A,B agr ee ment ove r an understanding with conten t t" is 
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to be re presented by an ex te rnal ohserver. in the metala nguage L". in Ihe 
same way as the L # st:lIcment "A I3(T *) is true," of Figure 6. TIle result is 
Figure 7, where, as before, DistOBlA,B) is a distinction betwe~n the 
participan ts. 

[t is once again a pruned L # entai lment mesh in which the l :malo~ics 
are interleaved with L analogies (notke that all thc lowest topics in this 
pruning are Lit analogies, thou&h the terms they relate arc unspe~i!ied in the 
picture). 

5.3 Significance of Analo!J ies in L and in L # 

Notably, Figure 7 brings out the point that the diff~rence (if any difference 
exists) between the prnnpr! Lit mesh of an outside observer and the L mesh of 
the participants, that imagc1 a dynJmic production scheme (Figurc 5 I. lies in 
(a) the fact that the distinctions in L If analogies, imaging Jgrcemcnts, are like 

()+~ . • t,.. Analo~~ relation 

ry '.(71J • L I\n ,>loc", r (" l"li on 

• 
• 

FIGURE 7. Minimal oonmuction. in Ln. for An(T) ifT is 3n ~l\;Ilog y between I" Jnd G 

derived by A J~ F fr om I' ami Q, G from N ami 0; by U as F derived f,am K and L for G 

from Rand S. 

• 
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~ " Lot An~l og1 rc latloa 

~ .. L Analog:y rclatioll 

'" 

F1G\..' RE 8. Mini mal conmunion, in l:t, for AB(AS) (tht L·topic AD) is an ana lo~y 
between A (3) and B{A ). AU' is common ima~e of A and B, that is, image, as shared by 
A Jnd B, mulllally. 08 has no grounds fo r disllnguisll!ng A, (A,), A, (A

L
) or AD(AB). 

BA(AH). 

DiSfOB(A,B), whercJs those in the L an alogies (between acous tics and op tics, 
or mechilnics and elec!rici ty, or universes, in general) are like Dis! A (X,Y) and 

DisIS (X,Y); and (b) that the external observer adopts a perspective (as the 
participants may do also) ; h ence . t he pruning. 

The ques tion arises of whether or not these two differences (a) and (b) 
are Significan t o r salient djfferences. 

Now, of the 1'"61)0 ( b) is definitely not salien t (fundamental more than a 
convenience ), for any pa rt ic!p;mt A,B can, by definition, adopt a perspt!c tive 
with res pec t to agrcement over an understanding, just as the observer OB cm 
adopt any or all perspec tives. If it turns out that (a) is in no way s:tlient 
(fundamental more th.::Jn a convenience) either, then there is no essenlial 
difference . It seems to me that (a) is not s.::Jlient; for surely , A .::Jfill n may 
distinguish themselves, i.e., A C:ln see himself distinct in any coherent w3y 
from B and vice versa, 11 from A. I h3ve tried to show this in Fi gure 8, where 
A and B .ltC imOlged in tllc proccS!: of "self inquiry" or "interpersonal 
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inter .::Jc li on" ; the y 3rc ge lling to know each other. to understand e:tch other 
(10 agree to .::I n urlllerstarH.l ing of eJch othe r's belk !'s. whkh ceTl.::Ji nly docs nll t 

• • 

imply that they agree about these beiiefs; III fJet, they may di5a~rcc. rC I 

know why they disagree. The L topic (an an.::Jl ogic to pic) tllat A ;wu n Jg ree 
10 understand is All (their mutu:tl Of shJred beli efs) rmd , consequently. I h~ L 

represen tation of :my All agreeme nt over an unuerslJndin!!; of An 15 sig.tllficJ 
AR(AB) and is In L Jnalogy rei;!t inn (as in Bate son o r Laing) , 

The sli ghtly barbJric /lof. ... h·'n aP ~,', 9 is chosen to si mplify the scheme 
so far as possible. L I: analogies are design.::J ted li ke th e compan ion L an~ l ngies 
by bracketing. Thus AB(AI1) is the L analogy seen by 08 to holu who:n A anu 
B Olgree to understa nd thei r views ofelch othe r (A's view o t B is MUI Jrtd Irs 
view of A is 8(A)). Ifhese , in tum, relate analogies bet ween syste ms of belief, 
or personality, or theo!)" dcsign :lIe d by specific pe rspec tives A I , A1 , •• . li t, 

B1 , ••• As before, the si mibrit y part of the analogy is design ated by an 
asterisk (as in AB*, or AI, A*, B" B*) and the dis tinctions of analogies by 
Dist. 

Consider the L * analogy AB(AB) , with similarity, like the L analogies 
A(B) and B(A), consisting in AU·; the common part of A's unde rstanding of 
B and S's of A. How do these analogies AB(AI3), A(D), B(A), differ? The 
diffe rence of Figure 8 that A and B computed distin ct ions Di5tA(X,y) and 
Dis/B(X ,¥) wncreJs OR computed the distinction Dir/OIl(A.B) has evapo· 
rated since, in this c.::Jse, A and D compute Dis/ A(A,B) and Distn (A ,I3). The 
diffe rence be tween OB and some other symhol, for example C (in Z = A, B, 
C), regarded on a par with the- participant-symbols A and B, seems to depend 
entirely upon the fact that OB (or C) has opted to adopt a per~pcctivc (~S A 
and B CQuid do just as w~U by definition) there by imposing a directionality 
upon the mesh, relative to which statements are made. 

5.4 The Benevolent Trickery of Reflective and 
Relativistic Theories 

Differentiation be tween L # and L is rea.1lya conjuring trick. Any participant 
may elect to stand upon .::J stJge speaking L # rather than L, and wh ile he does 
so, to asse rt.the veridic.:tl truth val ues of strictly L # analogical statements thJt 
denote the L ana.logies which would otherwise represent coh erence and Jgre e· 
ment over an understanding. Such tricks are often useful. but should be 
recognized as tri cks (the lege rdemain is revc:lled in Figure 8, whcre the P:lr
ticipants are making tlle same kind of distinction, perhaps even the Sl1mt 

distinction as 08 the conjuror). TIle stOlge on which 08 stands is no more 

• 
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than .:I pcrsrc ~ ti ... c (3n<1 , do not deny that some perspec tives may be more 

usdu l. e llen mOle <.:omprchcn~ivc , than others in the con text o f:l participant 

wh o is abtc to adopt them). Fo r exampk. from the pe rspective uf OB in 

Fi£lIr ..: S, it 'is possible to offer the following cogent interpretati ons of the 

ter sdy named enlLti<.!s in the pic ture. 

IdclIlirv 

Jnterpn'(Ql iol! 

. 
Alone aspect o f A's pe rsonality, one perspective 

A.. an other aspect or pe rspective 

, 

the integrity of these perspectives (organ izational· 

closu re, as in VJrcla) 

and simila rly for 8 1 • B2 , B. Another I di ffe ren t interpre tation is 

Tempor.1liry 
Interpretation 

AI A's past , 

A2 A's future (OT A's present) 

A A at the moment (or A's specious present) 

(invariance o f informationally open 
process, as in Pe tri or Re i chenbac .' s 

. • "C ' di scuss i o n o f Lew1n s e n1 -

and simila rly fo r BI , B2 , B. dentity") . 

Merely to repl3ce " OB" by "C" (and consequcu tly, to replace 

"DiSI08( AB)" by "DiSfdABl) in Figure 8 rcnde rs all :lnaiogics in the picture 

L-an.1logie s (not U' analogH:s as some were originally). ilowever, this ex

pedi~nt'is rel atively undlunlina ting as the replacement i ~ incomplete; it pro

vides C's view, admi u cdl y :InQthe r p:lftidpant 's view, of the dialogue be tween 

and within the p:trticipan ts A and D. The real it y is marc complex; if C is J. 

participant as supposed , then C is so becallse C is on a par with A or B who 

are also in a positi on to look at the dialogue between and within each other 

(b r C, o r any participant) . 

5.5 A Min imal Substi tuti on of L # into L 

A min im;J.\ L:I into L substit ution, wh ich in:lkcs this point fo r A and n 
(su~cst ing t lte (()I ~ of C) , is sh own in risurc 9. On~ way of rcading the 

picture is to noti ce that the L·analogy AD(AB) is supported eithe r by the 

similarity AB' Qnd ba th o f the distinctions Dis/A(A,B), DistB(A,B) or by the 

; 
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, 

FICURE 9. An L·a/l.:liogical ccmstruct ion, minimally leples~nling panicip3nls and their 
eon~cr S3 l iona l in teraction as imaged by L·3IU logics. A fu rther conslfuc tion invol"Inl; :1 
p;ll1icipanl, C. the dist inctio n DistC(All) and In L analogy. AUC(AllCI. is s\; c t.;:hcd but 

not completely c.,h!bited. 

, 

• 
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similJrity AD· alld thl! distinction computed by C, namely DistC. At the 
upper riSh.! h~nd of the pictun: I have ske tched, or inJico ted, the existence of 

an anJ.logy AllqABC), which it is temp ting to regard as the rcprcscIIIQfion of 
a "sodal- rCl!ity" that may be vi ewed di fferently by p:lTticip3nts A, 13, C. or 
any combi nation o f them according to the distinct ions which suppor t it. 

let me quolify the reneclivc entailment mesh of Figure 9 and the sug
~tsted "so..:i;li rc:ali ty" by the commCni that (in common wit h any other 
entai lment mesh 31 all) it is a 5laric :l11d shorthalld (('presentation for a pro
cess governed by :I production scheme;:ls for example, Figu re 7 represents:l 
prOcess governed by th e pfOduclion scheme o f Figure S. Such processes can 
exis t, insofar as the necessary independencies and possibilities o f informati on 
tr:ansfer (local dependency, loc al synchronici ty) are computed, :amI induc~d 
within the proCl'ssor by DistA(A,B), DiSln(A,B), and the res t of them. The 
participants -who are the processes in ques ti on appear (in the nol:ation 
:ad op ted) as letters A, B, and C. They aTe represented in the entailment mesh 
as the pairs of analogies AI ( A~), A2 (AI) and BI (B~),Bl (Bd'or,alterna. 
lively, as the derived terms A(A) and B(B), obtainable if some reference 
perspective is adopted (here, by C) and the temporal inrerpretalivlI (in con· 
trast to the idemiry il1terprelor ion ), is adopted by the referee. If Ie is C's 
time sense and t:.tc an interval ofC's time, then we obtain a dire cted analogy 

as in Figure 10. 
When Resche r speaks of a command logic, or when Aqvist, Belnap, 

B&B(t · ) 
1 C 

Di s t A tr. 

• 

. - .. 
FIGURE 10, Directed analogies of 

Sec tio n 5 , 4 • 

-. .,. 

.. .. 
• 

- , .. -_. 

, 
! 

I 
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H:auah and many later authorities spe:ak of interrogation logic, they allude to 
• a metatheory abotlf commands and questions which comments obliquely, at 

mos t, upon the act of ques tioning and commanding. For exam ple. in 
Reseher's command logic a command is "termina ted." This is a metJs tJtc· 

~ . 
ment, namely an Lstate ment; for example, to the effect tilJ! A told RIO take 
his hat off when a lady came into the room, thH a lady did come into the 
room, and that n duly rem oved his hat. Thus " te rmin ati on" has a veridiell 
truth value (Lewis and Cook, 1969, d early exhibi t this point, bu t "termin a· 
tion" is not "obedience" (nor of course, is it supposed to be), 

, In fact , these L# met:lslatements are abollt L transactions th:at go on in 
L; they are, every 'one, L # anal ogies {or an agreement over (part of) an 
understanding of a topic (for example, hat removal when ladies come into the 
room)jfounded upon a distinction DisIOD(A ,B) between A an d 13, 

Consider however, the commands that A reaUy gi ves to B or the ques· 
tions A really asks of B. These are L statements . Insofar as L-commands; are 
really given, they arc sensed and obeyed (or not ~ Insofar as L·questions arc 
really asked, they are heeded and answered (or not). 

The dynamics of commanding and questioning of obeying and answering 
are production schemes such as Figure 3 or Figure 5. TIleir meaning is A's 
consciousness with n, or 8's consciousness with A of the commanded or 
questioned action. The form of the process is an assymetric L analogy (like 
Figure 10) but pruned from the perspectives of A or B. 

Obedience, answering, and heeding have coherence {nlth but not veridi· 

5. 6 . Allegories des i gna ting coh e r ent beliefs 

A s t o r y is the inte r we aving o f forms cons trued by 
A or B (in Section 5 .5 ) . Its e nactmen t is the process 
(of agreement o r not ) and it s expe rience i s the co n 
sc iousness of the parti ci pan ts ( a s i nd ivi d lJ.1 i s o r as 
sDcie ities with my th s, fo lklore. a nd conven t iona l wis
dom, prejudi ce , and fantasy) . 

Any coherent analogical mesh has an infinity of distinctions which may 
be successfully com puted to comprehend or satisfy the distinction required 
by the analogy (there is also an infi nite number of disfinctions that do not, as 
well). It CoUows that there are inderutitcly many· stories, gcnerab le by prun· 
ing or unfolding an allegory, and computing the required distinctions. 'nlOugh 
an indefinite number of these will work (make sense, have coheren ce), in 

-Glanville insists (I believe, rifl htly, in view of his rC("ent papers :md those by 

Vueu) that I usc '' In<Jdinitcly l1lany" for the pruning or unioliJUlcnt ,omputations th~t 
preserve topics and re~eTye "infinite number" for the t;:omputa\ion of the nsioUJ 

dbtitlctions. 

• 
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some (cb.!.S o f) un ive tses held apart by the computed distinctions, there 

arc just as mlny tha t do no t wor k (do not satisfy storyhood. fai l to be 

parables) .• 

REFERENCES 
. 

Abel, C. 1917. Arclrirraincr. Internal MemorandlJIn, Department of Archi-

ttcture, Portsmouth l'o lytechnic. 
Andtcka. I I., Gergely , T ., and Nemeti, I. 1915. Easily comprt:lremible maOre

m<1tical logic alld irs model theory. Hung:uian Academy of Sciences, 

Central Rese arch Ins!. for Physics, Budapest. 
Ashby, W. R. J956. Design fora brain. Londo n: Chapman and Hall. 
Atkin , R. H. 1973. Mathematical structures in human affairs. London: ' Allen 

and Unwin . 
Aqvi.~t , L. 1911. Revised fo unda tions for imperative-epistemic and interroga

tive 10S-ic. Theoria 37:33. 
Banni~tcr, D. (Ed.). 1910). Perspectives in personal construct' theory. 

London: Academic Press . 
Bann is ter, D., and Mair, 1. 19 68. The evaluation of personal constrllcts. New 

York: Academic Press. 
Bat eso n, G. 1973 . Steps 'towar d s an ecology of Mind 

Pa I ad in, London . 
Belnap, N. D., Jr. 1969. 

sequences. Philosophical 

D. Reidel. 

• 
Aqvist's corrections·accumu1a ting question-
logiC, cds. J. W, Davis et al. Dordrecht: 

Braten, S. 1971. The human dyad. Systems and simulations. Institute of 

Sociology. University o f Oslo. 
Bykhovsky, V. K. 1974. Control and Info rmation Processing in Asynchron· 

ous Processor Networks. Proc. Finland 'USSR Symposium on Micro Pro· 
::essors and Data Processors, Helsinki, Vol. I. 

Cherry, C. 1957. J/uman cummunication. Cambridge, Mass.: MIT Press, and 

New York: Wiley. 
Erhardt, W., and Gioscia, V. 1977. The est standard training. Biosci. Comm. 

3:104-122. 
Feurz~ig, W., and Papert , S. 1969. Programming bnguages as a coneeptual 

framework for te3ching mathematics. tn Programmed learning research, 
eds. F. Bresson nnd M. de Montmo llin, Paris: Dunod. 

Fram ella , F., and Banni ste r, D. 1977. A manual for repertory grid technique. 

Londo n : AC3 o.icmic !' ress. 
Gain es , B. R. 11)11. System identificatioll approx imation and complex ity. 

Man Ma chine Systems Labora tory. Universit y of Essex, Colchester. 
Gergely, T., and Nemcti. I. 1977. Van'o us PubliL'atiol!l, (nslit u te of Applied 

Computer S.;icnce, Ilungarian Academy of Science, Bud.:lpest. 
Glanville, R. 1975. A cybtrnetic del/e/opment of epistemology and oburva-

256 G.PASK 

rion, applied to ob;ccts In space and time (as !ten in arcMtectrm:). Ph .D. 
Thesis , BruneI University. 

• Glanville, R. 1976. Is architecture iust a hollow space or is it t/ie emply set?, 
I 

London : AAQ. 
Glanville, R. 1978. What is memory that it can remember what it is~ In : 

Progrcss in cyberncrics alld systems reJtarch. Vol. IV, eds. R. Trappl, ~no.i 
G. Pask, pp. 27-37. Washington : IIchlisphere . 

Glushko, V. J966. lntroduction to cyberne tics. London: Academic Press. 
Goguen , 1. A. 1969. The logic of inexact concepts. SYl1t/icsc 19: 3:!5 - 373. 
Goguen, J . A. 1975. Objects. Int. 1. Cell. Syst. 1 :237-243. 
Harrah, D. 1963. Communication: A logical model. Cambridge, Mass. : MIT 

Press. 

Harrah, D, 1973, The log,ic of questions and its relevance to instructional 
science. Instruct. Sci. 1(4):447-468. 

Herbst, P. G. 1976. A Iterllatives to Ilierarchies. Leiden, 
Holt , A. 1972. CommenlS in Our own metaphor, Bateson , M. C. New York: 

Knopf. 
Howe, 1. A. M., and O'Shea, T. 1976. Papers and remarh at the SSRC 

seminar on compu ter aided learnillg. Warwick University. 

KeUy, G: A. 1955. The psychology o/personal constructs, Vo ls. 1 and 2. New 
York: Norton. 

Laing , R.D. 1961, Self and Others, Tavistock , Londo n 

lewis, B. N., and Cook, 1. A. 1969. Towards a theory of te lling. 1m. J. Man 
Mach. Studies 1(2) : 129-179. 

Lewis, B. N., and Pask, G. 1968. The use of a nuU point method to study the 
acquisi tion of simple and complex transformation skills. Brit. J .. Hath. 
Stat. Psychol. 21:61-81. 

McCulloch, W. S. 1965. Embodiments of mind. Boston: MIT Press. 

Maturana, H. R. 1969. Neurophysiology of cognition. In Cognition a multiple 
view, ed. P. L. Gamn, New York: Spartan Books. 

Maturana, H. R. 1<) 75. The org.misa t ion o f the Hving: A theory of the living 

organisation. Int. J. Man Mach. Studies 7:313-332. 
Montague, R. 1976. Formal Philosophy, ed". R. H. Thomason, Yale University 

Press. 
Pappert, S. 1970. Teaching child ren thinking. Proc. lFIP Con/. on Computer 

Education, Amsterdam. 
Pask, G. 1 <)72. A fre sh look at cognition and the individual. Int. I. Man Mach. 

Sludies.4:211-216. 
Pask, G. 1975a. Cybernetic theory of cognition and learning. 1. Cybern. 

5: 1-90. 
Pask, G. 1975b. The cybernetics of human learning and per/ormance. 

Lond on: Hutchinson. 
Pask, G. 1975c. Conl/ersatiol1, cognition and learning. New York: Elsevier. 

• 



• 
• 

CONSCIOUSNESS 257 

PJsk, G. 19763. Con v~rsl t ion:llle chnilJues in the study and practice of educa

tion. Brit. 1. [,/ue. Psychol. 46: 12-25. 
Pask, Go' 1976b. Sty les and st rategies of iClrning. Brit. J. £duc. Psycho/, 

46:128-\48. 
PJsk, G, 1976.:. Cottl'cnatioll tlrcory: Applico tiOlu in education and epiSle' 

m%gy. I'\.:w Yor " : Elscvit!r. 
Plsk, G. 19773. Knowkdgc innovltion and learning 10 le:Hn. Proceedings 

NATO-AS! 'SlructurofjProceu' Theories 0/ Complex Iflmrun 8ell(HioUf, 

Danff Springs, CanadJ, Alpha" an den Rijn, Noordho fL 
Pask. G. J9 77b. Qrglnis:llionJi closure of potentially conscious systems 

Proceedings NA TO Congress on Applied General Systems Re
search Rrcellt DrveiopmentJ and Trends. Binghamton, New York, (in 
press), and Rcaillies conference, est Foundation, San Franci~co, 197 7. 

Pask, G. 1977e. Problem solving, Monograph lET Open University and Ford 

foundation. 
Pask, G. 1978a. A cybernetic and conversation theoretic approach to con-

• 
scious events in learning and innovations. Proceedings 23rd Annual CVII-

/erence 0/ J URE.II A, Zagreb, Yugoslavia, April. 
Pask, G. 1978b. A conversation theoretic approach to social systems. Simular

ing m odelling alld knowing social systems. Amsterdam: Martinus Nijhoff, 
eds. R. F. Geyer, and 1. van der Zouwen, 4th World Congress of Cyber

ne tics and Systems. 

Pask , G., and Scott, B. C. E. 1972. Learning strategies and individual com pe
tence. Int. J .. \f!ln Mach. SlUdies 4:217-253. 

Pask , G., and Scott, B. C. E. 1973. CASTE: A system for exhib iting learn
ing stt3tegies and regulating uncerl3inty. Int. J. 1'[an Mach. Studies 

5: 17-52. 

Pask, C., Scott , D. C. E., and Kallil<ourdis, D. 1973. A theor}' of conversa
tio ns and individua ls (exemplified by the learning process o n CASTE). 
Int. J. Man Much. Studies 5:443-566. 

Pask, C., Kallikourdis, D., and Scott, B. C. E. 1975. The representation of 
know3bles. Int. J. M<1n Mach. Studies 17: 15-134. 

Petri, C. A. 1964. CommuniCltion with automata (Trans. F. Green, Ir.). A 
'supplement to Tech. Docwn<!ntary Repr. 1, Rome Air Development 
Centre, Contract Af30(602) 3324. 

Reichenba ch, R. \ 957. The philosopllY o/space and time, London: Dover. 
Reschet, N. 1973. The co ilerell ce theory o/truth. London: Oxford University 

Press . 
Shannon, C. E., and WeavC't, W. E. 1949. Mathematical theory of communica

tion. Urb~n:J, Ill.: University of Illinois Press. 
Spencer·Brown, C. 1969. The laws 0/ form . London: Allen and Unwin. 
Thomas, L. F. 1970. Krlly '\/cQuiltie: A computer program for focussing (he , 

I , 
• 

• 

258 
G. PASt< 

repertory grid. Centre for thc Study ,r II"n,," l . .. " e.lfnlOg, BruneI Univer. sity, Uxbridge. 

Thomas, 'L, F. 1971. Intnactive method of elicifinG K,'I,. 0"" p 
I 

. • . o- I" S. 3pcr pre· " 
sen eu at the Occupatlonal Section BPS cr. 

d
. on clcncr:, puhh~hcd in Pro· 

cee Ings. 

Varela, F. 1975. A calculus for self reference. Int. J. Gen. Syst. 2:5-24 . 
Varela,F_ and Goguen, J. 1976. Arithmetic of Cl osure 

Proceed ings, Third European Meeting on Cybernetic; 
and Resea r c h, Vienna. 

Vo n ,Foerstcr , H. 1976. An epistemology for living thinss. In: L'Unit/! de 
I Homme, ed. E. Morin, Editions de Sevel, Pa ns. 

Von F~erst~r, H. J 976. Various papeu on micro/iscIJe. Biological Comp Lab 
Umverslty of Ill., Illinois Blueprint Corp. . . 

Von Foerster H 1978 C "b' . ,. . onm U(lOn to sourcebook est ReaUties Interna. 
tlOnal Conference. San Francisco. 

Zadeh, L. A: 1974: A /I/:zy algorithmic approach (0 the definition vf com. 

ple~ or.lmpreclSe concepts. Electronics Res. Lab. College of Engineering 
Umverslty of CaliforniJ, Berkeley. ' 

Zadeh,.L. A. 1976. The theory of fuzzy se ts. rn: Encyclopaedia a/Computer 

Za SCIence and Technology, cds. Belser, Halzman and Kent M3rcd Dl:kkcr 
deh, L. A. 1977. PR UF: The meaning representation IUl!g;IQge f or nall/Ta; 

language. Elect. Eng. Res. Lab., UCLA, Internal Rept, No. ERL-~177/61. 

• , 
• , 
I 
• 

Recei"'td October 1978 
Submitted by R. Trapp/ 

• 


