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INTRODucrlON 

The hNIc th~m" underlyinll a convenation theory h .. be-en 
¥olced repUtedly. TheN are preoedenw for many of the tactic:a 
IIdopted in the work of Placet and (independellUy though con­
temponweously) VYloiaty 11ft. r ... Hample, Piapt'l 1962 Co,"" 
'"Inti upon n!ading the EfIIliJb tnnI;b.t'on of T/lolllitl ~nd 
La"".....,.). 'TheM pion"" ... their coUN,(Uea, and Iwcienti, in. 
eluding ["helder, Paper'!.. Luria and MinlUya. deve loped convena· 
tiona! method. f ill" problnlh ob5ervin& and <II.eriorll:in& cognltift 
EOeIII.I which normally remain concealed. All the l.echniqua rely 
upon a participant ,""perimenter in the role of . wtor, an inter· 
Yie .... r or an intem:>gator: In uch cue, of IOmeGne who lharea In 
the menial activity of the ""pondent . Two rpecl&l math ..... an 
nlpI'Hentative of their otudlell' the Mptt..Ir:ed experiment" and lbe 
"quftt>on ina; inten'ie ..... . nd two IIIIpeCU of Ib_ meth ......... of 
apedaI inlerelt: the elidtat.lol\ of u planalory respo' and the 
repruentlotion of thou&!1ta .... d di..,.,..erIeI. 

The " paired uperiment" if; • paradJ&m chien)' exploited by 
the "H.uaian lChool". A respondent t_ a pmb"'m ';tuation in 
<lQrtcert wiUl the participant (who 1.1 there 10 aid, abet, provoke 
and encouu,.. Lb" retponde nt, &I well as 1.0 record what Joe& on) . 
The probWm d w.tio" II embodied In • physical &rtH~ NCb AI. 
puulo or • mechanical pdfeL Whatever the artU'act may"",, it II 



jointly ~~ by the pvticipantl. (retponden~ a nd v:perl­
_nter) and ill o pen to _mal ot..rvation. The up6imenter 
pc.. proble ..... lOme of I.hem de~ to plaoe imupe",bloe ob­
It.&cleo In t.he respondent'. Pith, concerned .. ith the function of 
the lrt.Ilact or ""!.enlio",, of I.he III1.Ifact. TIm .... pondent replies 
lither verbally o r by manipulating the artifact. In a typical ..,,,,ion 
the q"I!I\.iOM am "Hcow" and "Why" que.tio"", and the antwt'R. if 
forthcoming, l1l1I nplanatiON o r con.tmctlve respon.el that ruer 
to the utifact or • conceivable modif"lCItion or the artifact. In_ 
.or .... tome enqume. .... cIositned to ~ un50lwabie proble~ 
thml '" oceorinlll upon whie" I.he respondent appeaa rOf help 
WId the uperimenter then perl'otnU. demonstraUon o r poin", out 
• pnnciple or IIillggelU some .. ay if, which the artiIact could be 
modified to .. rYe. different Pllrpooe. The ImmedlJ,tc.Ly relevant 
point ill that all ilawmenu. whether verbally uttered Or not, can 
be interpreted either with ret"""t to the problamatic artlfact .. it 
, tandl or IOmo oth .... conll.nlction which could (at leat ideally) be 
COntU'llctod from a JimilaT appanWA. By th is mCanII. the partie;. 
pu1\1. .... able to reach an qlftment and the I.MIiI: for their ~ 
ment ..... tBiorised for impartial Knltiny. 

In the mid 192(k ...... 1 employed similar te<:hniqu .. ; children 
(the pal'til:;p.tinc rnpondoonl.lj foc.....:! their d .. lOfIM! upon 
phyac.J 1ituaJj01Ul. Thou'" H:~ta1Iy c:onnnillnt, alclI an 
arr.nlln:ll~nt may also h.r.mper tlightl of fancy and ;mqinaLion 
.. hleh an jmt ulmpoitiiii"t constituent. of thlnkln&" u sober 
mlnded ...... Y". Henee It wu noted (and limilar commomta T"H:W", 

b-o m tlm~ to time, in the lit.f:l"llt.un!) that the phYlie.1 reaJ;"'L1on io 
optional. Experle~ Meml to hav~ ahown, howev~r, that an 
anchor o f lOme kind " nearly mand. t.o.-y if llIe dlaloKUe II to 
make Willi!; for elWnple, Plaaet him""U I~ the Import.anCO! of 
a concnote situation willi metric rods, water jan. 0. what.ev...- to 
nity ,lxI.nctio ... like the ~t.ion of quanLity, __ and 
YOhilM. 0"" lIne of ...curnent layo empbuil upon the respondoonu' 
ace. ChiJdlVl .-d to eoneretlM their operationl; the requiremenl 
to • • maolpulah!l! artifact .. bound up with. well-ettablilhed 
dflvelop"",nt.aJ phue (concrete o~ntionaJJform.o.l reuonin&"j. No 
doubt the,.., Lt • go"e&t deal of \.ruth in the mgBl'Stion that children 
mu ot upIain manlpulaUvely becIlUIoe they are unable to liv~ 

wlle",n! v..mal expl8natlonl (we .... turn to thla matter In Ch;apter 
11). Sut th~ truth II almOit cert.ainly qu .. Un..d . Age Or develop-

• 
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mental plu.le ~""I.n .. diff"lcuhy la1.e1\t in any parUcipan~ u ­
perime nt, even u';ni "'IIpon<iento old enoullh. to reason formal ly 
lIld probably e",~ by the requ~ment to map (for \.I,em ) 
nalunl abatracUoru onto the manipulation of lin arti/""t. UnJ_ 
... into:'rmedialy uilla and rapo""'" are ret~ to it, ec..uln 
oortJ of "&'ft ..... nt art unachinablt! and certain (pllrticlpant) 
IIfHmenta. .....,., II achleY.:d, • .., inhen.nlly .... bigl,oous to an ex· 
tem.al abieNet. 

It II worth in_l.I(IaLlnj whal thit \n\.ellMdiaty (10 rv, rep­
ruen\.ed ... an artifact) mUlL be. Need Lt, for example, be II 
physical contrivance (puule, water jan, playIng b(uud}1 Could It 
be IOmethinil far Ie .. resttict.lv<!? An .Wnnallve repLy la fumllhed 
by II ~nUy tnru.lllted body of work by Landa (1971) which 
mada I)'lI.ematic ..... of paired uperiml!nto Ithou«h u.. ph ...... 
' 'pIirOO es:~l" it not tJIIployed in the dnc:ription). 

LandJ, II eon<::ft'l>ed with tho! wily ..... 1 old'" clI~1I and .ooIe. 
anto learn the locic of "nWl,," manipulation, IlIbjed to (IftIl1. 

IIII.tkaI and ... mantle CONltnlnu. In partIcular, he it anx loUi to 
1110'" that upcrtlle depends upon knowing and uainR valid In. 
I~r>ee and ""clutlon prlnc:ipLeo repreRnted .. allf<;>rithml. At one 
IIlrCe in the diacusaiQn, Landa ponden ov .... LIM! ""emen of whether 
hi ill teaching "grammar" or "Iocic" '.he notes, for I!1aIDple, tha~ 
If'dllmarians migh~ think i~ odd or eftn ", .. ,",ful to incorporate 
lo&ic in the qlb.t.u.). H" concluDon ia extnlmely te~ You 
canno~ teach logic . YOII can only teach an inlBpreLllUon of Lop: 
t.nd one such interpretation Is in !.he IIni_ of grammatical 
tnnJI"onnaUons (uther unly......,. of interprewUon incillde enlli· 
neering IIYltetnl o r mathematical structures). LogIc can ..... ely be 
Ioamed in any interpretation , conc..i .... bly a lpeCialiIed varie~y 
of 1oIJic. II ~t be learned in tlQC:UQ. The corwene atgLImen~ alto 
IppLiH: Uru-. .... io;: .. learned then! ill 110 learnin ... 

C\Hrly, "leamJnc" 1& wed in a opeciallll!!lIie in !.hil "lemen~ 
(and the stalemen~ iI I !.enc acoenwaUon of Landa's polrl~ of 
.Iow). lIo.....,,,r, th is lenlll! ill quite dclellIlble and is an Impllc:l~ly 
lI;:oepted lene~ of the UFlment pr ..... nt.ed In tho. book (in Chapler 
&). "Lop:" is IlEd in rather a speciallsed wly alIo, and!.hill...age 
Wleoftn the depth of Landa .. commentary . • ·Ot, a1!.houilh he Ip­
pWS 10 be talki", aboon e Iocic o f c1aaft and ptOpoIitlon& (and 
.. "",lima ;. doinB 10) the IociaI oc:bemea interpreted in the unl­
-... of p1IJD1DIticaI tnnd"ormatkml are the ...... tv ... aJcorithmic. 
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The inl<>rprotalio Ri are pr""' ......... The logic ils II logic of queltions 
IU\d ""tion. and the universe ill a dynam ic <lOuty ""pable of a.,,;om_ 
modaling eventl; (the logic is amongst the non-classical logl.- of 
Chapter 4, the interpretation is li ke the universe of compilation 
and intcrprot.:J.tion introduced at this juncture). 

The crilien} {MUlle of Ihe intenne<iiary problem .ituation is 
thUt feeo to be a ..,mantic interpretation of the language em· 
ployed fOT the dialogue. tn order that " conversation ohall take 
place, the rule. of the language must be understood, in the nota_ 
tion of the previau. monogr;tph the ruleA Bnd IIYntax of L (this 
ronditlon being pm o f tile e~l"!rimental cont.rnct). In addition, 
there must be " ""mantic intcrpretat.lon. whether concreu' or oym_ 
bolle, and this interpretation is generally more than the " inter. 
prel.ation" o f claSAical modol theolY and mathematic (I.e.," set o r 
IIt!U of ob.i<'<:I.I). [t is an Interpretativo medium in which program. 
(algorithms) may be compil"<l ""d """"uled. By fllr the moot ver­
.. tUe and ~1I developed conereu. medium II .. computer <>quipped 
with Paper!'. (1970) LOGO peripheralo IUId able to in!.repel LOGO 
prognuna. M noU'<! In the prevlOUI monograph, execution of the 
program iI either a vilually dI.played. or mechanical. activity (de­
pending upon tile periphentl devictos thBt are uJoedJ . 

1.2. Repre .. nflnll Knowable. 

In the Piagetian Interview and to some extent the paired ex­
periment, the participant experimenter probe. the reopondent in 
order to draw out hil concept..l of tlte problem aituation; for 
example, by ,..king why an event takes place or what would 
Mppen if some fett!ure of tho . itu. ticm change-d . Such exploratory 
questioning mUllt be backed up by knowled~e of a subject matter 
r.e kJ if corrective uaistance ill to be lwnishro. It may 0 ' may not 
boo the esse that thill knowledg<! ill functional and in th ill respect 
the experimenter'. brief io quite ]jberal, For example, If we want 
to discover what the re. pondent knows about phy,""" then (since 
thlt It an emplrically.based subjed) the eJ<perimenter must be 
abrem of things as they are. But it II jult as legjUma.u. to follow 
;on hnllgm.livfoc trail and discuss how the respondent Ihink.s. I1ere , 
and in gellenl, It is only necessary that tlte experimenter h,.. a 
greater cOiDitivu t aciUty than the re'pondent, l upported, if pos­
. ible, by a broader knowledge of h lltory, mythology or tile poQi­
hWlies of invention. 

• 
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Althouth Ul io opeoclfiaUon .. plealinjlly flalble, It IUft"" from 

\he defect t~t the dati ItNctu re in u... ".rerimenter'. head ill in­
llCC8Alble to an external observer, ex""pt \.hilt lOme of It II ex · 
temallaed Indwogue. Moreover, Ill ;' data l \.ruetu ... islo • .,.,.,.;b'" 
to the ~enl., except for the inform.lion he gainI by qu .... 
tJonlna \he ""periment«. 

Ideally, boUl ptrtld pul tlo should be able to point out it.emJI In 
the d i U. ~ In • mutually comprehenJible manner 110 WI 
linK of uplan.Oon can be otartIed Uld quettioning initiated by 
,,1!.he. party. VarioUI icllem9 ha"" been ..topted and do not In 
practice unduly reit.l'ict the intercha.nge of Ide .. , I;nee in any I e-
141111 experiment the Jl<>III hle topics ate limited (If only .... reault 
of hlVlni an inl.erpret.iYl! medium _ the intermediary problem 
situation). In particular, .... bjed mau... lpeciru:ation , espeo;ially 
if redundant, is c:ompldely unobjectionable tor ItUdi.e& o f leaminc, 
"h ..... lhfI respond...,t ill • otu ... nt, and the lpecifica.Uon l&.lpulata 
.. hit l1li.)' be learned, So, foc ""ample, it iI potaible to flaCk u p 
indo: cuda or pieturel bu rin, on .. redundantly .pecitied IUbje.:t 
matter, these cam. or plctutet beina ICC'(!S",(J by eitller participant. 

The Obvioul and Yllid objection iI that the lndexi.ng wh ich, In 
eUect, deoc:riba the data U.eml .. arbitZilrily lmpoRd upOn the 
eo"""rsaUon. It is due to ., ouLAd .... , nth« than the partio;:;p.nLl 
themoelvel. This objc!<:lion, wh ich beano juol. as IU'Ongly upon 
wlorial/leamilljl ex~LI as"y olhc:n, CUI to lOme extent be 
meL At lean it ill pouibkl to play vario\ll tricks which e ffect a 
eompro..w.. betw""n allo wing for a pan.lclpant-batoed description 
and an aeoeptable I tandlU"d of obo;ervBbility. 

f .3. Ih«rip tit;m. o( DIIf" Be .. 

M ..... Iw dlH whk:h employ explicit repreKIltations o f kno w_ 
abIn t.a.u it t .. granted that a dacription 11 gWen and undentood 
by the panicipanu. Commonly U.iI deteriptlon it just selllibly 
ohosen (Bru ner, Goodnow and Austin '. 19:16 l tudy of concept 
aequioitlon); IOmetlmes, it it b..sed upon . tacto. analytic ' eI011,I­
lIOn o f II!mantk: ..,.1 ........ ll,Iated by • populat.ion ot '''"P''ndenLl 
(for example, u.ain, 0.,0011 et aI. 19~1 1 "lemantk: diUefl;'fltW" 
lecbniquel. Amonpt lhe """"pUn", to th ll rule it work by 
Th_ and h ill·...ocialef in whic:h a plon\Ory converMuo .. , 
orten con......,1MI with learn;n" are bued upon mutually generated 
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detcripliolll. Such detc:riptiolll IlIfl obtained from one ,"pon<ient 
by applyinll the repertory grid lamplin. procedure (Me prevlo"s 
mOllogtllph or Chapter 3, 6 and 7) to elicit pemonal ~o ... trueb 
(KeUy 1955), • tr the litu.mll warrant.a aeriOUI It.tentlon to thl! 
deteription II:hemet of boUl pV1.idpe.n tl, It II pouibloe to ... a 
mOle IOphia&lCllled ",utine (ucbanp pida) in Ol'der to com~ 
thU pmoTIIII OONtrutU and to cln:ul!llC:ribe a "'¥IOn of ", .. IUd 
IrCf'I"'meR\.. By lteratint; W routine,lt II alIo poaible t.o lenen.te • 
• hifting detcrip!.lon lCheme in whleh Ute ateoI of mut.ual ~eement 
moves around u the oonvenat!on prooeedt.. 

One study will .""mplily t.OO lIIethod and indicate Ita main 
rntllre-. The term pro~tII of Ilrt ..:hool lhldento were the Lopi<: 
of con_lion (between"" f!l[perimenter and !.he ltudenta in • 
.:WI). Each pro,lect prod"",,", • crop o f arlif8Ctll. wually bitl of 
teII' p luM. n- artifact., made by the particil'ltinr atuct..nb to 
cryll&allise Uw.ir work, form the obje<:tI oyer which the penonaI 
c<>nII.nJCU .... elicited. If !he coovlIJ'Utlon ntlgcI over. wider 
compua, the MI L of obje<:bI II IUKmented, commonly by other 
pillcea of mwo.k, from mUlllUJ1ll, SIUeriu and ropretent.ativ .. 
pnctitionen in the neld. 

Each n!SpOIIdcnt determil10s n il 0,", penonal c:on.ll.ructl ""er 
the II!nI:ire _t of objed.l. DuriDjj: the COllftrRtion lhe conal.nJc:l.I of 
!he poorticipou1t1 ue c:ompan!d, ... rule with !.be aid of uchan&e 
pidl formed by !eqllirinc 0"" putic:ipult (A) to rII\.e 0 . enlllat.e 
construct name. 1I0Rd by another participant (B), and v~ vena "". 
quirinl B Lo ra\.e A'I cooltrucl namel. Varirnu mean. are em· 
ployed to limit the prolif .... tioo of corutructf; and to condense 
thOle pu1a of ' ne deoeription that are agr~ .. mUl1al (I.e •• to 
...we at a core of poMibly nowel conAru"tI which A and B",1.e In 
a JimIlar Pm1I1e:r). 

Without loinl into the teclInical detailo, it .. cleu that thio 
pn>CI!dun! live. ,;.., to • partir:ipant1lmerated "-:ription lCheme 
which, by .. tina: the ""''''' of COIlItructi 0"'" any deiired objectl, 
Cln be utended to cower any dialo«ue bearing even remol.ely llpon 
the \.erm project; hence,. deocription o f the IOrt looked for in the 
lui. 1oI!CUon. Ho ........ , u...n. 10 more to it than that . 

• II will be .....!locI ...... ___ II oIiclled br _ ..... kIo.s. oJ 
obJoorio. _lri ..... procIlealo (lbe _ .... .,.,.. ...... ) whldl ..... , ....... 
---. or u.. trlod fro", otI>oR, •• u .... u.. •• t_ of 'hio """tau o"*' on 
0_1-< .... ODd itenlinc tri.o<I_ ,Ion. 
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The converallon ... 1 .... to a term projec:l and III Intellectual 
.....uocatklll.; In prlft'Iol to artifacU u..t migM be produced under 
companble condiUo ..... ther Uw\!he pal .. 0 1 .rtifICIIIM.L w~ 
produoed and are wed .. objects.. Tbe convnuUon ""fen, in other 
wordf, to an inte.rprelaUwt mMiIUD: theconcre\.e Of Iymbolic pro­
duction f)'StIIm in which art. ""'001 IIlIdenu InI .ble to modtd 
their noUon. of rnlity. Thil uni..- of in~\atlon II not 
""en, u It wovld \:HI in .. daAical uperimftli., It Illpedtled by the 
putlclpantl wbo chO<*! prOpertiel (the penonal conatzuCU or the 
muwoJly aooepUlble com) and lat..r instantiate their VoJUIIiI. Let m 
.Y the claalcal upenmcnll dctennine .. dncription .,herne 
"~om down to up": that Is, & .. , 01 object. o r ""enll are .. hoten u 
• "mivene of interp<elation, l.Ofjether with predic"t.n that name 
propertle& or relationa between th ....... lawentat)' entitin. Con­
-.-Iy, In UlM'rimenL .. ch .. Tho",-'. delermme. II \In\ ........ 
~from up to down", Co:I1ain kno_blea. sipill'ied by !.he (",per­
tory &rid) o bjecta. ani oateDded by the pr.rticipanll; penonal con· 
Itruct. .... " Iidled .. ~C:llte names .. hleh an .. led or !liftn 
...tua. t",WM:s o f t.hetoe YlililN (or, by re~tlnc the pr.......-dun.. 
!be m ues of an arbil.nrily r~ crai-d mnh 01 OOllItzucLl;jare In· 
m teo:i .. elemenU of one or more UDM!rIH, The uniY"ne of 
InterpretlUon II thUi IftlO!noted by tile J*f.IdpanU, rather than 
boinliPven. Urually Ill .. ..",era! putidplntl haye d;ltine~ universes. 
Some areu remain privaU! bu~ olhen are placed In a common 
domain by dln~ of mutu.al qreem""t about I core of eOlUttueti. 
Thif; eO"" II th e conve .... tlonal unive .... of dlleOurM and It mly 
change, bolll In uU!nt and ref"lfIemen t, I. the convenatlon pro­
"~I. 

1.4. l"krpe,...,""'I"I~""'lio" Tech"ique. a" d IPM 

In ~Llan ;ntertic_ the oonverutlon IOmetimOi ""ten to the 
pmbl~m litul;tion, the ltnowable&, o r Ille inlerp""latlve m..num; 
...... d im'll, 1.0 !.he partic:ipanta. So, for ....... ple, lOme ' U"Vtchei of 
diaIotIue uprftl hypotheteS d .... to Ille relponden~ or the upm­
menler about IOMnc • problem; o~ m-et.daes ot dialOCUe u­
P'"- hypolhl!llfll due to the retpOnden~ .bout. !he uperim ... w 
(0. hit view o f the p roble ... ); and vice vera., hypot.h_ d".. to the 
e~ pl'rimen\.ef about !hi! ..... pondenL SIOOfl th e ditcoune talt. 
lliaOl! In • (pollibly ..... tricted ) natunll I&nflU'P, It ;. difficul~ to 



" 
dilen\&ngle hypolJletet about tacq o r depersonaliaed Id_ (ob­
jecUYe o r 11 ",(e",n~ hypotb_1 and in""PetlOf1aJ id ..... II o r 
y .... ",'"",noe<!. hypo~). 

If the (PM ("ln~nal con,munication lKt") method and 
jq _il.ted comparitonl (prnviou5 monograph and Chapten S 
and 7) ara uoed ... communic.tion aid, in .. convenaUonal ""peri­
tIMInt, thla method p~ • filter that ilOiatel interp<lrsono.l 
hypolheses for ~ial ecrutlny; for nample. A'I hypothetiJ aboUl 
lO\¥inl • problem (P) and 8'. hypow.io aboutlO1vmll P!ljcure as 
~nal.objedint hypotb_ A(P) and B{P) u.atare duly ..... tcMd 
for factualllgl'eemelll.. In contraU. A'I hypothelil ,bout 0'. hypo­
Ihelil about P, written A/8(P)) it an irnerpenonal bypothail and 
10 Ia B(A{P)). They. and hl(h~ level interpenonai hypot.huel 
A(B{A(P») and B{A(B(Plll are matched to determine mlnual 
IXImprehension and appre<:iat.lon . When the Idea of. convenation 
II analy .. d, the .... gr~t;on of tbe interpersonal component in 
diaJotue 10 very important; j .... t wby will be dltcuMed in Chapten 
4, 6, and 8. It 10 doubtful whether an interchafllle dl!'¥Oid of an 
interpeQOnal compono:nt "'auld be d""","" .. conv~tion u aU. 
Yet one of the ouqloandinc hazlll'<k auadllNl to IlIrU\l.nJl tbe eon· 
duct of • con.-etati,Ot1 iI .. (oUo_: W well-intentioned .. ~ 
menu pmd""," an .... oiwllion 1UiPfW1 of interpenOnal eacl>ango!. 

ThiJ danger is Pf"II'nt even wtw,n imposinl the modetl r:odirlCll_ 
tion noquiud to elicit and maltA "'ntIe of peQOnJJ COllltrucl.l. 
HenOll, l~ I.J noteworthy that the e"perimcou mentioned in the Ian 
.. ction avoid this dang,.. by incorporaLing a tacit (PM lntercbange. 
Th e ucilange K'id procedure;' o"eh I !.hlng. To Me thll, repllce P 
by I repertory &rid (0). Let AIG) be the Irld ,"lLdted fiom A: I 
malri:r with colWDnl labelled by ob}ecu. mWl labelLed by A 'a 
eonllruct nameo and ,"ntriea that ..... tho! ..uue.lJiven by A to e.eh 
of his eonsuucu on ... eh of thA object&. Let 8(0) be tho! p:id 
elicited from B. with colUmN idMIic:aI to A(O). but with ro_ 
labelled by B', cum\nJClo nanoetI and e ntriel eomprisln, thA val","" 
IIWm by B to theM COlllUUcu. Mutual agree_Ill 0\1,", a d~p­
lion (of whit may be known or diKulled) is obt.llined by r~ulrinil 
A to n.te (live valueo to) B'a conltructa - whleh rflUll.I in an '""­
tended matriJr. A(B(O)) - Ind requiring B to rale No COrlltrucl.l­
yieldlnl, ... !'Mult., an e" Iended matrUt B(A(O)). No w, (IlIIead of 
lnoopen<ienUy ellcltlni I further level o f m"tual lIypotheaea (the 
lric:k employed in t.he IPM ~), !he Jl*lticlpanl.l compare and con· 



oider Ihe matricel A(lI(O)) and B(A(O)) In ord<:r to .,lect Or 
II'!n~ .. t.t conltnlcl.l tllat belong \0 tile mutually agreed corn: In tile 
lliht ot the mutual Information, fre"" oonlttllcLl are inv~nted and 
tht ntings ot tJw editing construelo ..... modified, .. tJw c"ellanp 
!!rid prooedure it rt:~ated, 

".., c:on~Uon t.tw.o')l described In the pre..ious monognpll 
unif," tll_ ",,,ll_tahliohO<l conve .... tionaJ methods, To .orne ex· 
tent, It ad"s tu th~ repertoire of te<:hniqu,," and incrnllk'l the 
pledalon with which potItulatel abou t conversation_ ""' stated. 

SUrety, thee cilim. require quoolir_Lion. Of the ""P"'rUnmtal 
or wlon.larnngcmenla dett:ribed in t .... previous monognph, one 
CU\eachb.ctn

) • alpeciel;'tion of !.he n.tu..t language inlftrtie_ 
uoed by Piqet, VYlLotaky, and their followen. The..-;.ol condl, 
tlon oec:ured (namely, an undemanding of each t.opic M1d..-d hy 
th~ participant) it believed 10 be fundamCfl\.llI. but th.t ballet 
could be faulted. Tlw! o ther IImllIgement, & compOter monitored 
CoUf5<l Auembly SYllA!m IlIKI Tutorial Environment (CASTE) dOl!l 
unequivocally""""", l,uw:lerstanding, Ilut the mecllanioat.ion which 
ill practical prerequilite f or til. much ricour and object.i.-lty may 
be unweleonte. AlthouRb the _y"tcm don nteriorise bidden O:OC' 
nlttve e«nts. it impotCl certain reAri<;tio", upon the partk:ipanlL 
Though th_ ~tJOnl are yutly lcIIl1amperlng than the con · 
Itnlntl impoo.ed by an other,than-conycnatlonal method of en· 
qulry. it CIIn be argued that CAST!'! COnyerwUonA are oddly .UltGd 
On" We are semllive to the polentlal crltlclam and !eel it it 10m. 
lima jUllm .. ble. Hence. much of til. book (notably Chapter 6 on' 
ward_I. devoted to a SYlt.ematic relaution o f !.he COJWtralnIo 
upon the dialogue, Thll endea¥our pays an \lI'IoUpeet.ed d ividend: 
!he emancipated syltem Illlo_ for transacOo ... that are. In prsc­
tlc:e at any rate. prohlbited during fet tered cony.,...l.ion. For 
eXAmple, even in the Pi"lletian in\.crvicw, thero It • tadt pre .... ppo.j· 
tion that the partidpo.ntl h •• ~ one and only one focUll of Attention 
.t 0"""', correopondl'41 in CASTE to one and only one aim at 
once, Our reluaUonlpenn;t many _jm operatiORl and, in practice, 
_rallOlU of many aim tnlllACti""" are realiled. 

Con<:eming unirlcation, the other claim for conver-tion theo')l, 
the upHimenlal .1I1'IlnIemenla ordalned by !he t.hcol)' embody 
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and integrate th~ components highlighted in preViOll' sect;""" of 
this chapt.er. It i. tru~ that R complete embodim~nt only occun In 
relatively .oophiottlcat.ed arrangements of th~ kind discusoed later in 
this boak. But all the experimental '>"te"" (CASTE, for [""tan",") 
am derived III specialioations of th~ gcncraland oophisticated case: 
cony~mely. the general case i, presaged by "teach back" and the 
caurae ....... mhly syltern (EXTEND) described In the previoul 
monOlnlph. 

For inmnce, the modelling facility featured in all the .yoteJru 
and .p.wnoo by convcrution theory is the Interpretative medium 
of Section 1.1 (for houl ing problem . ituation_). The entailmenL 
. truct.ure iJ • repreoenulljon of what may be known (Section 1.2), 
and insofar ... it is uoed in an evolutionary (""hion (EXTEND or a 
oyll.em to be Introduced called THOUGHTSTICKERj, its descrlp­
tion is both p<!monal.i.5ed and "fmm up downwarth" (lath.,. than 
"from down upwardl") as propooed in Section 1.3. Many of the 
experimental or tutorial oyote"" inoorporate an rPM like com_ 
ponent (Section 1.4). In foct, 1hil component 10 underpins the 
operation of the comple" lynfllIlll that the '·interpersonal inter· 
action" paradillm gairu a novel'ignil'icance. 

Finally , conversatio n theory maintain. that the buic unit tor 
P£)'chnlogical uperime nts il • CanvenaQOn, and carri ... thi. 
dngRlll to • "'tiona] conclusion in the hypoth_ about cownitive 
orvanisation and P.lndividuab. Tho other theori.rt!l do not seem to 
make th.III point III definitively or to punrue its conoequences to the 
SIlIDO extenl Our thesil; lA, p<lrhaJIII pedantlc.ally, ""'pUeit. Hope­
fully, It rnlJe.cu the vieWi ot Our coworkell in the field, ampLiCyin8 
rather than diltortlnfl their m~aninR. 

2. OPEIIA"TlN(J SYSTEMS 

The VIlriOUI experimental "lU"I"IUlgement." luch AI "teach·back·' 
and CASTE an! heneeCorwttrd elustered under the title "open.tinK 
oyitem .... Thil oeclion deacribes the operatinC oy. teml currently in 
u .. tor "one aim .t once" conversation l ; rouj/hly for conversatiolll 
in which the convenational domain is lilted and the ltudeM h ... 
only "one foeu& of attention at once". Evolutionary ayBteml In 
which the convenational domain, rep ....... nted AI an entailment 
. tructure, may be enlarged. or modified are diocuMed in Chapter S, 



-""", the dioc:uaion illipin confined t.o "one aIm It once" oper· 
Ilion . Many .. im qltemI .." ~ In ChapUr 8. ther some 
theoretical prefat.ofy materi..J hu beeo Jllft"nted (Chlpw>" and 
CtapIeT 5 mOlUy). 

Section 2 .1 it a b';", ..,.,.pit"lation or the .. orlr. mported in the 
]n"riOUI mon .... ph. ln Seevon 2.2 to 2.5 we dncribe U!e mechan· 
ically rt'iUIoLed one aiIn open.tiT\ll Iystem employed In rocent 
Iludiea. Both thill Iy"tem and CASTE have beeo a"jIm<!11ted ... 
,-"ull of e:tperienct! by lncorpomllng ..,v~raJ I.,.t"..,.; notably,' 
much richer acmanllc lntMpretation ob~n.blc by cxplon! \.nina· 
actlonl. I prOC«1ute called aim valldo.tion. and .. leri('ll of lp(!<:iaJ 
tranucUOIli for dealln~ with analogi<:aJ topla. 

j .l . H~""p;"'lalion of B<ulc ~·...,t,,"'" 

A l irict convenallon W('lI place bet~ puticipanl.l ulinS I. 
COR""I$lIUonal lanl""IPI L. For conven~, L il Ilralified in to 
~1o I. - L', Lt. On theon:lical grnun.t., the unit 01 a ,trkt con· 
_tion iI hekl to be an ~t <:alIed an unde,.tandi,.. of I. top;". 
Arl undentandinc iI eridenc«l by an ""planation 01 the topic and 
!he deri .... tion of !he topic; the lormer in tennI o f LO trantaetionl 
""d the lalter in temu. 01 L' t<anll.clionl. An ""pl ... ulon Ipo!CllI. 
<;ally evidenceo the exiltence of " concept aiId ;. the litUn, of a 
prol(nlm whid' rep ......... t.o thm concept, A dcri .... tJon Ipo!Clrlr!ally 
mde!lC8l either a mcmary (defined IS a concept that reeonttnlcUI 
• concept) or else the corutnlctlon of lbe concept .. It illl<:quired 
In learning. The period occupIed In reaching III undentanding II 
• ..u..d III oc:c .. lon, and If ncc ... lolU .." t.o be ordered 10 that 
IOpIco (thou"" I.I.~ in any o rde r) ate undentood In eequence, 
lhen It II neceMary t.o Introd""" the caveat "one and only a nt 
fO<:\ll of at tention 1.1 onOl!", 

In "teo.chblo:k" the uplanatiONl and deri""Uono reqilired t.o 
... bltAnlllte an undenUfldlnl art elicited humanly, I1llnllllighUy 
ltilted fann of !>npish \n place o f L. The lubject malte which 
t'OOUlllIf the t.opico 10 reprmenLed in a d-=rlpllon tche .... (I map 
~te dilphoy where each t.opic h_ a ioc:ation a nd the 1000tio"" are 
cluIlfied by delCriptive propBtiea). Under th_ c:lrcu/IUtance& 
"""'" _nlial UpeCUi of !he subject matte d ill. bale are a lii of 
lighlln the participant experimen!.er's head . 

CASTE io a Ia~y mecltanioed system. Explanltlon. are ellcit...t 
n"" ...... blJly III model-buildinl operaUona In one a r man! m<ldel. 
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i", r..,illtieo. which aft dynamic: piOC "IS in which prograItI$ Or mode" are executed. 

H Is partOcuwly important \.0 notice thot an cxplanal.Ory model 
bWlt by I.tudent It . prOIflllll 11otinK' '" is • demorutrltlon offered 
by • teacher or obtained from the tl1lu1alory hc .. ,ittic ou request. 
The boh3v;ou r of the~ l"OJ,:nuns when Lhe)' ...... "ncllled i.o quite 
diltl nct ; It Is ~ir ~h.vio l.lt which d.,.,. Or should (if (orr""t) 
atilfy the topic beln~ ex plained (modelled ) ;nlOr., u it computes 
or "brings about " o r "IIaUdiel" th@"nderly ing tol"".dation . 

The subjKt mat.t.er repr-.>1aUon fot CAS"l'E it • con"" ... , 
/ional domain_ This <:on. .... in • lonnal (or lyn t.llCUc) n.eLwork 
lmagin, a th.,. .. ""pound«! by .... b~l maLter expen: the topic 
... 111110'" appear In this network .. nodeo "Wldin, for deri ... UOflS. 
Sinoo • theois is any orderly coUect.ion o f dcrinUon palho •• topic 
relation is linked by derlvl tJon chi ... to othen. AI • mauer of 
convenience, the sludent """'. on a disp!&y called the e,,/allment 
.tr .. clur~. o nly a I lmplified form of this netwQrk (tlMl details of 
d...-i""UQIII are 5mu<iKe<i under. c:ommQn ~nl.ailmcnt connacc.lon). 
Thill simplitled m .... 11 II penn. iye. Il rq>"""n~ wllat may ~ 
knQwn If certain Qther IQpioIlUl! undent.ood. EJe pUdtly, lbe mosh 
URN w .... L may be knQwn with the guarantee (obtained by pro-
1X'M1n,. u. .... befQ~ It II deemed legal and IE""'"""'ted) lhallh., 
hown lopil:(lJ;" (a...,) IHrnallle and m.,morolltc. 

To ... ch node [n tho mnh ;" attached lhmuth a data link (nQt 
an entailment ""n"""'ion ), a l1.lUct~ which IItYI what may ""' 
done to bring aboul the topic ""lalion repnMent.ed at the co.· 
' '''pondin, node . In lbe previoul monOj/r.lph IhOIO . lrucllltt'l Me 
rer~ to ... Tallk StructUfCI TS: .inee they acl U • lOuree of 
demOllltr:oticml. 1lIey may . 110 be U&ed fo. comparative p\.l.r]lOMt 
( •• tudent'. e>: planatory model Is matched aplnIt the rs to deia-· 
mine iLl IECtiwde). TbI! wit I lfUctu", illi tenlly • c:ollectkm o f 
pmcrams 'I' ~ue_ of c:ommantls for ..,ttl .. lip model.· COm­
p,'~d P"'V'I .... in one or more modelllnil tadlltlee (eith~ ..... 
demorwtntioOl lliven to the ,Lud""L or .. eJl planatory ",odell he 
lubmll.ll and mere correclJ1_. unqua]lfied, 10 oecund It the model 
can be e,.""ute<! and it, o n " ,.e<;;ution, it Jali.fled the ,,,I,,vln! topic 
.~lation. 

In the preYioUi monOilfaph we diltinllUlihed Ihe [lrI!'c'lptive 
~"d descripti...., role 'If l ue ll • Ilructun: .tl.a<:hed t.o the node o f 
lOpic i by the nOlaUoIII TS(I) (u • ...,...) and On(R.). ThlI not.aLion 

• 



beo:om .. eumben.ome .. hen consIderill& anaIopcai tople ~\ati"'" 
.. hieh h,....., been silo,", to play a crucial part in learning. Sillce 
mud> of th. book 15 devoted to .. discussion o f anaIOI)' .elallo ... , I 
propoM to " ..... the notation and to c:all the cnph rep..-nlina 
..... t _y b, don" 10 modd lOp;" ; in • parlieu"'" ind'!fxnd<lnl 
modt:Uu,g faeUII'I .. hehavlour graph BG(il . .. hi<:h 1I.lmply. more 
familiar Mme tor .. program graph. Thal li, BC(11 <!fl\.cnnineo or 
odviIH Or rocomm~nds mode/.buildilll IHIhavloul'l (not the be· 
havioW1l Lhlt 1.J,ke pi..,., if the mQd~1 II eucutedl. TS(l) will be 
reterved tor the Impenotive o. pres<::riptive ulM! of 80(i). the Ht of 
commnntll o r inat",etlonl which may be iuu~ when the Iwdcnt 
NC'I'lves a demonllnltlon . Siml1arly, Ilnce mOlt conve_tio n.al 
domalnllltll neee ' arily uoociated with m.lIlY independent model· 
linK fldUllea, I shall uoe the p/uaR u,mPfld Modelll", Facility · 
Sol 01 fndflplt1dtllf Mo<Ifl/lill/l ~'""UWes In plllCC ot the l.erminol. 
OIY employed In th& pnMOUl mon ..... ph nlmel),. "modellin& 
f"illt)"'. for "Lumped Modelling Facility" and "eomponent of .. 
modenin& facility", lor " lndepend('Oll Modelllni f acility", In the 
Ioog run , these chan&eo o f notation (nol. o f meaningl aft well 
worth the trouble 1.J,bn in "translation". 

Pinally. the con_tlonal domain is deteri bed (pre'lioul mono.. 
pph D'(R)) by mea'" of dBCriptive pmlic:aU!l o r dflM:ripl~ 
which ..... mv particula.values on diffen!nt nod ... 'l1le dCIICription 
perfonDI two \.IIIb : (a) [t prom ... an indexinll oeheme, with 
mf:anlngtul indict'll, fo. lIalnlng acc:ew to top;'" in the cou .... 01 
tnllllacUmu InlUated eitne. by tl>e student o. thu wftchcr/regu latinK 
heuristic. (h) [t diltJngu\lhel and describes thulIOveral univel'Hl ot 
inLetpretation pro"". to the !noopendellt mode Ulns laclllUCI In the 
Lumped ModeUlnlf Fmeillty. i.e. , It giVI'S a oemantlc lntetpf'C'tAtlon 
both to .. hit may be kno .... ~ to what may be done (hy way o f 
nplallilory modem .... ). 

The enlailment Itruc:ture .. hich II displayed to a Itudenl thua 
cofl3iJt& til • mClh I. limpllfied Im :lllU 01 the u oderiyilll thealll, III 
description. and the dala IInki connectinK <lac-h node tor topic I te 
\he auocilled Itructure Be(il. Finally, <!aCh node standinl for I 
lOpie in the .... tailmellt structure iI provided wi1.l! electronic .tonp 
devieeI and ind icate .. which display i\l Illte. The ltate depends 
upon the lranuetiolll which ha"" uk.,n place In • strict con""lSI' 
tlon and the poooible ltates are aha ...... in fihl<, 1.1 (recall!!<l from 
the p ...... ioUi monograph), 



T"BL I': 1.1 

flta_or_ 

••• 

!.!!i>!l (lop!) 

M. ,ko . "" IOpk:. P'ro.ld .. d4p1., or .n •• II .... n' .. ' and 
p<rmioolbie I.opico 

Marko 'oplo lO be ......... _ ..... ""111 ... ..-.. ' ..... _ ..... .u- __ -.bioi ......... """ 

JIIIl .. an explanation in the CASTE O!M' .. U"I aysu.m w a 
model built in • modelling facility, 10 • deriYlllion (an u:pl&nQl.ion 
o f how the ""planation w_ obtalned) Is modo>U..d u ...... uen"" o f 
.tate disuibutionl upon the entailment st.ructure. TbeIe takeR to­
I"ther deli .... ale the Ietomin. l lnl.<!&Y adopted by I.he ltullen!.. N. 
pn.ctlcal pOint., It Is crucial that th" wu. marlte .. are dl5p"Jiyed 
Dontinually !.o the I("dent u well III to the regulating heuristic/ 
~her and an ~1tema1 oblerver. 

The CASTE tranJac:tionl Ii«! ahowII In Table 1.2 (apin recap;' 
t\llatlnJi the previo", monoP'llph) together with their .tatu, ... L 
1\&\(''''''"1&. One of the In.NaCUons in Table 1.2 (urn validation) is 
novel; the reply toO lIJl uplore uaruacbon II aI&o au&menl.e<i by 
tlMtber deteripliwe data. 

The rulet; for tnonac\lons III this openlini IYslern ""' designed 
10 secure an undenI.andlnc (I.e., \.he evidence of an exp1anation 
and • derintOon) for each topic learned. Thla Is the IeMt biaued 
mode of ope ... Uon, re!ened to in the prmOUI mon<>gnoph ... 
cognitive retJector. Tutorial arrangcm""to are obtained by em­
bellWllnll Ihe coenitjye renector: namely, adding I!Onlt.nlnu to 
ensure that tht ltudent', learnlnK .tn.tegy ill dominated by an 1m­
poNd teaching .tr.ol.eiY. 
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TABt.E 1.1 

~~ -- ~- £l< ........... 

Co"",,1 1 ~11 £_' 1 
~1", 

&'pI.1.' 
.... IeU'J 

AlaI S~lf;"';uD: 8\~dRn' ~ V.lldatlon : If BOSS .. • 
(AI &llpulatoo • doll1<1l alm ........ 1<1.0100 aim. lII.n"'", 
b~ elLl", (IoKrlp'''' "'""' .. 

__ mullon _ .. Mm." 
"nd "_ripla' .... u .... m· bek .... 1I.l1In, ""' . ".den, 
oMn. to !do.,II, topic __ . muot .. pIa .. I", I."NT ... · 

1"""",11_. 

.... , .... , -,J; --,-~ ,,,laplr.,) Tl-_;o..o ..... ' ~V -'. ,a-:.. .. !bpll.iI 

........ lI .... c.ol 

A.eftjIt 01 .. I --" ~'I C"" ...... Il .. 
-rr-u ..... 

( eoa. ... : . ~'j:1 Ea.-XI !!eIl1 - Goal Jlk!"'" 00aI ~.Jm., Eucll eoop.",U ... 
(Oo""","". L1on, Tn....,t""'" 

{ eo"'"'1)1 ~':JI tuell) £o:.11JI ... ,~ 
s..br<>Al~ So.!!!IooJji E .... ili C-po.oU ... 

(Donno"'",IIocI) '1'1'0. ..... 10 .. 

.2..2. UM o{CAST£ Gild Ju FIeld S/.GIlion Rd:uw.INTUITlON 

In the atuelies to be dftCribed, CASTE h.u ~n _ployed to 
maintain. minim.ally b'--d conn_tion; namely .... c:ocnItiw! 
reOe<:to., 



In lhil capaci~y !he equipment ""I.eriorisel. Urld conversation 
belWftl'l • Rudenl and • recull.tina beurialle which a>U!d be 
humanly ",,<!CUte<! but II norm.Jly compute. imple"",n\.ed. WI>e .... 
... pnoriousJy, the htourillic "' .... :lecuted by a lime Iharl!d I)'ltem 
ba.5ed on a PDPtO and int(!.faced from lhe modem Into a .tpecl&I 
pUrpollfl eompute. ( .... Uler th"" the terminal normally eonnected 
fo. !lme Ibarini!/, it baa pro...oo. mo", convenien~ to nlO th~ bew-;. 
tie in a compute. louted in the labor.ttol'y. Thllil a tmaII and in· 
experu.ive minim.chlne ",llh ttlll. OpcllItion, an LSI 2 .. ith 16k o f 
Jto~ and digital tape CllJllel te boocio:up. The Iyltern b .. t .. o f""". 
tlon •. 

(a) To """"'" the undorn;tandl"ll condition for ead> topic a.KI 
to be learnal (and to rejl\llatol lcarnin« ..... .,.. the eotire convena. 
tJonal domain ). 

(b) To pro"id" eooPCfllUVC auilItance, by ... y of demo".!.ra· 
liON and uth'" hdMivinll tnnIactJonl , .., th'" ~amlnili. poglble. 
Thll open.Uon iI proiUfJllmed (in pUl'lUit o f minimal bias) to 
prO'o'!de at lillie cooperation aa the Iwdent n!!edl and , In any ease, 
to record d~ of the coopenl ion fumiob<.>d . 

Apart from t.b.ia, the equipment keeps a f'KOrd of all tnnsao:­
I.looI and the M.w" ..... UC'llCe of .tate marlier distributioN DO the 
en t.aUment .trur:Wre. 

Our '"""",eh hu mnvl.'d to ward • ..,h"",11 and eo ll~II"'; moll of 
the current P'DIP'1'Illmc of experimenl.l II baaed upon rnrnotely 
Ioc:ated r",1d Ratio .... On \.he one hand, it would be pbylica.lly dU· 
rlO;Utl to In.r.aLI buLky equip""",,' (CASTE) in • field lite. On 1M 
DIM. hand, It would be qul\e u ndesinWkI to do 10. 

The main ob~ of the rwld 1ftE'an:h. to in'lftl.ipte con......,· 
tional ..... lh<wb and principles applied in the context of rnI ed...,. 
tional Inttitutio.., depend. upon ae=ring cooperation f .... m !he 
teflehing Aalf, and, to til' '' poplble, their ' C1.iv-e involV'e"",ot In 
the o "llDing upiI!rlmcnl.l with. view to devcloplnJt; counea and 
rurth ... pplleatloltl. To work witb piecel of equ Ipment th. l are 
manlfesUy t.oo c<>IUy 10 ril an ..,.d~mic bud gel would d~r .... t. Ibe 
putpOH. U the equipment il l.o be ..,riowJy colUldc.ed, 11 mwl be 
pen:eived u potentially .wlilable u. ocholNtlc toot. 
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POI theM reaona, • aoo<I deal ot effort was devol.ftl to devel. 

Opinlan operatinc lyA.em with the main characterillin or CASTE, 
which hu eomponento thai I me..pc!flllwe IUld eaD be 
nadlIy COfl~ u !~ on • with labontory 
domOIllt.r.tiona. The ' eNlt o f !he called 
INTUITION, I n acronym fo. .. 

Any IUbject mltter can be 
tlelni an .pp,eel.l.b~ ul.el1lion 
~:umple ot the pll!Yloul 
the Inte:"f:cU o f In...:perahre 
Ull.lto caIJed mlnlaw ....... taIlment 
nodN of 30 or 35 topb. 
..... t.e _ken Uke CASTE but 

....un, plup (to:,;"';;;~,.";'In;'~ 
be) ami theM u 

wintd into .:II modular 
The rnocI4'lIIlI8 facility, 

STATLAB I (prorlouo 
CO_ ocilla many 
Venti (both In 
diltirw;t notlON of 
lion, .. 
II quIte 
toto, ... d 
""ncemed 

D, lie more e labonl.e u..n 
olller lhinp it lie­

Independont wU­
• and ineCll'pORtn the 

Uld COITf!I&· 

" Sl.atiotiCl ' In 
r;ep&rllll.e bit. of equipment 

demollltz.tionl and explanatory 
iabono.tory. 

1\1 an! given with the aid of overlay 
card. On foo::ili t yand t:-rlnj: InttnIctloru that 
!ell the ",odel The demo~t1ona u.ed by 
• lWdent .... ~y and listed 10 .. to check for 
and prohibit mere eop)'inl. ExplanaliOTlll ...... elicited .. model& 
and are marltfd for rectitude and P' O&I_ by. check and inItru"" 
I.IoJIllrt r.corder which abo ~ the Rudent aerordina; to the 
outcome. 

o.cripUore ..... 1.eria\I ...... provided , .. betore, in the torm of 
.lidea uraIIlIed In. random acI;f!M projector which iI " nln J ly coo. 
trolled and tenaitrn to apia ... o-r aim tranactio"" Conflden"", 
eoUmIU1ll .... obtaintd by • miniatun! form of BOSS {the BeUef 
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I'Ic- 1. 1. '"'" INTUITION Sf ...... · T)~I ..... ~I ..... _ . It.. En .. !!",,,,,, 
"Net ... <fII.pl., ( p ...... blli<y th..",.). 8 . Nodo wlLh ...... _k., !&mIlO. 
_ko,o._la<LI, 10""10, _;" , ....... u" ........... bod 1ft III, _ .. C . !l<rHn 
to< dioploy "f <Ioo<.lpI ...... ,,,,"'"" ond <oun' . .... mpl .. Ih l'O.lh .. ..d"'" 
__ ''''"'''0 ., D - Ih ndom 10«_ proiKtor. E . a, .. k '10. d .. Ie.. p .. 
Motlolll", foelli., /0' .ubjoc' ... ,oLte. or !>I'<>b>bUIoU .. c.h..",.. fl'TATI.AB. G. 
"110 ... " ... d 10< oondlLlonal p. oboblll,y "1*1", ..... II _ Tope.-de-< , .... 
'opotU", .. ndom or ~" .. I .. ndom "n".rol ..... , .... 100othO' with . pollen 
.......... nlalJ' o~ u.. <lll ......... d..".,....,..tlo ... 1- P'lleo ... nlolnl", "1010'" 
... eIi" IOf STATLAB. other dom ........ Iio. ",", .. 1,1 and ......... tdatlool <ordo 
10< -...uoo In mIai !lOSS ( .. o<obo .... ;" 11.\0 .... ,,'-'"pI.). J _ Co.."'" ... d 
......dint' _ ....... hld> .... , be ;" ... ,_ wllh ",I"-pul..- ro<.­
(..., . ... 0 .... 'n 11010 p"""*,,pIo ). K .. Sludonl pookIooo. 

and Opinion Samplini System of Ule pre¥low IDClnOiJ1Iph). A 
Iyplcal I1eId wo.klna: otation ill ohown in ' .... 1.1; BOSS in f'il- 1.2. 
T~ wilh Lhe n!COldinl; and oon lrol r..,lIitiei required for 

experiment&, II II quite an elaborate wtalll.tion. Bul • "",,1 d ... 
of thlcompLeKity CIUI be abandoned lor ~her monilorflli Lutorial 
applLculonl ( .. hen! dlmet involve mont if; ~nCIIL1f'~I!d) and the 

• 
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'iI;. 1.1. Mini BOSS """Ii""",,,,- .Llm.lkm .q~l_n'. A • Crord h<>ld., ( ... &do 
""Q,hod nQI. ct>d<J <In 'h. quootlon fiJ"d i .... Ied a nd dlopioyod r .... "'po_ 
e6<ll.olionJ . II _ Card 1 ... ,Ied. C . Mol . .. thowln, f _ l . 01 "Iomolie nOf· 
... H .. lI<>n "I ,. ,_ \<> ""o .. nl ... Ihal I ... 0 .olid con lid ........ 1",,, •• D . 
B.""... _Ipul .... d by ".don' ond uOC"d to 1 ... ,_ ... d LIocn ... h .... Llm,to 
.f boIiol . ....... .......... , •• ol ... rnatl ...... w ..... 11>0 quootlon. I:t • s"bmioolon 
110""" p_ by lI.udo •• II diopl. yed """I!doon.r.o 00ll ....... II In ......... ,,' 
wi\lo hlo ··00'--' bo-llPr·. " . SIt .... Iomp' ID. conuol " ,. .. po .... _ 

otMr eomP<l'len'" appeu- .. embdLiahmenl.&, nee ery only Cor 
n:~nUltlon. 

In oroer 10 ope:nt.e IN'n./fTION, Ihe I lUdenl mUll wbll:ribe to 
• nLU"<lbef ot "gam" ruls" (.boul how to put in pJup, ... hal in­
dico.l.Or lamp" me ... , how to .... Lrument lhe lraIuactlo .. ). 'Ib ..... 
niles ~ lltated in Appendix A and ..... M bwdenlOml. Bu~ learned 
by operience. they Ire not hard to comprehend or obay and lh~ 



" 
Iylteta II pnNoenlAld ... "learning pm~" rather than • tuLorial 
,,""'-

With fIill imple ..... ntation. including the elaborate reo::ordlng 
equipment .... hldt lIlI'Veo in IIddition ... contzoller, the INTUI-
TION 1)'1\.8'" ill able !.O accommodate ...... ly all CASTE tnnsa<>-
lion .. AIm and goal .elediolU are dlftenonUy implemented (by 
ph.11 iNertionj. and the Tagaim routine, whIch Much" for under­
atoad rubordlnateo, ""'lIIot be eIecuted beai\118 the IOlllclll circuitry 
of the entailment IWcture is p ..... ired. However, It ill pouible for 
• It1.lden~ to u ... "explain of ""plaln~. That ii, IUpPQMI he wishel 
to Ulefl hill und .... tandlni of • topic: other than the primitivl!l (u 
I tide comment, UIII pOssibility II quite _tal), he can do ao 
by aMOlindni hill intention, Jirini • non·verbeJ pplanation. 
1tatJna; • dtrintion path, and finlllly. eJlplalning the topicl that are 
poerequiri~ for lhil derivation. 

MfChanical checkinl of the "upialn of "plain" lnnacl.ion 
ca1II tor the <:ompu ter; ot.herwiR •• m&llual check mUll be' in· 
Itltllted. In pnct:ice. the computer ill • ftry ueetul odjunct in any 
u.perlmental run, and it is 'firtuoJ.ly mandatory for monltorin( and 
IUpervWna the &rou p learning dixu~ in Chapter 6 (5eY1!Rl 
ltude.,\.!; with the """'" cnt.ailm.ent Jtl'\Jcture and I \eamln, .mo.t_ 
eel' COllJerulWly ... leeted, o r ..... enl Itduentl lind dllplic8ted en_ 
tallment . trudlm!l 10 that sevetal learning Itrategi<n proper to 
inc!ivic!uala o r oubgroupo coe"tot In the .yst.em). Apart from sorting 
out who c!id what, the computer actio ... a dfll/lce tor d\lItrlbutin, 
Uplan.UOIll amonpt the memben of the group. The a\j!:orithm 
talce. advan~ of the redundancy whk.h u!atlln any conjunctive 
IUbttnlctUN ot an entaIlment otructun and 1t.1 UIOclat.ed BOa.. 
That II, If topic t to IUpemnilnalAl (In a IlUbitructu~) to topic I 
and ropic J then lhe Up1ot\B!ioll ot topic .. orin in¥Ol~ repeating 
the ezplanaUOIl$ ot ropic I aIId ropic J aIId, of coune, IfI\'lna 80me 
1I000ei uplanallon:OOt embodiHBGi and BOJ qetner with ... me 

-~ .... 
Thil redllndaney to q uite ad ...... t.qeowo for the Indivldualleamer 

(tho"'" we have e procedUl1! that cond ........ UplanatJolll to _ 
duce lhelr redundancy If it become. ""<:alive), In a iJOOP iltua­
tlon, however, repetition hokb up ptogl"e&l and toO" become. In-



" 
tumble. The aJ&orlUun th ... d;.u;bu~ parta of tIM! exp ..... l.K>n 
of • topic amon, the membel'1 or • lfOuP worllinl WCetheo- 10 
that: (I) Each rnembu hal finally explained the hetd topic 01 • 
.,bdnJeture, perhaP' in pan. by "",PWning avbordin..t4: toplca, be­
fo ....... Lec:t.Inj: • funher head I.opio::. {bl The burden of ~llt.ioul 
uplan.t.tion II distributed eqwilly ILmOIlpt the member. of the 
IfOUP who are workJni toll"ther. 

The crlti<:iam (on 00ft grnundI) oug...ted In SecUon 2.3 II not 
100 t.toublMome. The com puter iA o ften reguded .. put o f the 
"""'nlln. equipment and it Is _ n III unn", " '}' (aa, fot indlvid. 
ual openloon, it iI). If peopl~ wiah to enquire more deeply Int.<> 
the ooat benafit of We 'Yltem, it can be honeally pointed ou t that 
jua! ... the computei' program. can ... pervise • frOUP or Ituden~, 
"" -.lao, the I&tne mKhLnery can be used to reguLac.a con_tlond 
od;.,ity In • daII of I,Ip I.Q 10 or l1 .tudenla, only the inupenav. 
~ of Lhe liard ......... heiR&: dediCliled to IIlUdenu individually. 

'" 
recorded. 
UJed In ifOUP operation 
(which _lise 11'1>1 like iot ,""",1;0,," 
Chapter 6. Key featLlf'el and ILaIel of 
dttect crall mlauH of the check lin 
rKOrded ~nu 1ft pref...,ro 

The BOSS 

On 
W 

• IfOUP) 

8ocau. of Ull~ relatively ""all ilite o f the minlatw'e OIlr.ilmo!nt 
0lNClW'8 ( File. 1.3 III typical), and the method ohpeclt)'in8 both 
the Hplo .. llon ott topic and the aim topic cho.n, I tudetl.UI""'''' 
iDclined to trivlalile the aim InnAcllon. Faced .... lh the requirement 
of cbootin. lOme aim (N • p.eoonditiOll for KO&I lelectlon and 
plnint: acceu to demorutratiom), the It\1deot may aim tor a topic 
on grounds of layout, payinll no ob-rio~ attent ion to the meanintl 



.. 
or \.he d-=rlptiona. An aim of this kind .. not (in the l.ec:hnical 
_I "" aim. ",., .l.udent cannot d escrlbe tb6lopic lor which he 
iI aiminll;; that iI, he cannot Ioo;ate It In. ~ o f d""";pton ... ch 
at "real/abotract" or "llz1.Ictunol/metrical" . 

Tbll dWurbi"ll rnlll1lfctlaUon w"" D"t.ed initially In the o::ontext 
of Ill""" explo1'lltion prior to aim lleledioll. CoruequenUy. we 
Irutly enriched the exemplary m.t.erial provided In reaponle to an 
explore t.tanJaction. So f., u poooib1e, th. enrichmen t ... at 'Y. 
temltioed in the 5phit of Nellon '. ( 1914) hy~rlu:f (I'll- 1.4), 

An immediate (and . ........ otly uniYa'saI) ~l l wu • fl!I)' 

marked increae I _ r~tor of ~ to 10) in lbe nwnber o f ""plo.., 
~lioRL 'l'houa;h ... tilyin,. th is result .... not enou&h. For 
lOme sturn.nU, Ulo"'llh cutin, around by e><plore In.nIICtk>n., Itill 
Nd no pnltence ot • dlllCrlptlon of the aim topic (typical com­
meMo were, "it .. at the top" or "It'. the next one up") . We thu. 
Introduced. fu rther procedure, Aim Validation, to enlUfe eh.u be­
tara •• tudenl i.allowed to lnlt.ate an aim, he can delCfihe the lim 
topic. 

Aim Validation depend. upon elicitin, .,.,nMence Htim.1ft 
"line: . pIecc of equipment (f"ic. 1.2) wbich ill..:aIed down ve..­
lion o f Ihe Belie! and Oplnloll Satnplina: Syot.em (BOSS) deteriboed 
III the prev~ mOiloerapfl. N in .BOSS th" 5tIKIent It prelO'll~ 
willi multiple dlo;';" quHtlom (having OIl" and o llly 011" "c:o~t" 

ll!lJWer). From hiI retpOnM IMttl"i up met.er readlnp lIIaL repm. 
1Cf1~ /til belief W~ each of th" . h.em.o.tives may be "cone<:t"),;t is 
ellS)' w cakulaLe uncertalntles ."d Shuford Soorel. The qUe&­
tioninK altern_tin .. .,cOl eonsttuct.ed by specifying AltSeu ""d "" 
ALtAI" (prevlo ... monUlJ'llph): they are lnlCribed on cardl with 
eledrical d",ignatinK eodl!l ""d ilISelto!d .... required, III 1M card 
readerlFir.l.2). 

Suppo.e a Hvdmt alms fo, topic i. H" II quesUoned by cardl 
WI rerer 1.0 the aemanuc: Oe.:r\pton; of IOpic i. Notiolo that 
l!ll.imalel o r " look aheed uneertainty" and " beu.cr ' .,., obtained 
usinl q ..... tion IlItemaliveI thlt ,.,fer to 1II".,..,W:ti<: and den.. 
tIonal coordinates of a wpil: . He,." the allftnaUVl'l refer to the 
dUCrlptM used to 1<:C<!If, 0 ' 1>o1n~ at, the topic. So, fo, enmple, 
If fOpic i is deto:ribed by "mlterial/ltrudural" and by "reall 
lbi\.l'l(:t" the altemtttives are fonnula~ by cit ing objoot& or situa. 
lions whicb (dependlll3 upon the n.ture of thu "'pic) fill the cella 
In "" amy Iik,, : 
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X 
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SUppotll Topic I II described as Iln1<:tural and red. If to, any 
al~at.lyo act containl one "corTect" object. or liLu8tlon (marked 
~ in the array) U>d the alternative HI I. produced by clUnIL lour 
al~ttvH, of "'h id\ one 1.1 "coITed" and the ot~ hive diver. 
I'!'\t valu. of one or the other or both dl!lc:fil'tors. 

[n~. d..,;ripton are many (rathH lhIln two) valued 10 that 
~n 1o •• uniquely de.cribed topic, it it neeeuary \0 Ide • ..,...,. 

01 c.roa rather than one, To each card the lll.udcnt ""81 • con­
rldence .um.te _po".., and hil aim (tople I) it dHme<l walid if 
hil ShllIord ICOn! exceeds • thrabold (conftnlently, 01 0.8). 

Il an alm It validated, u... rwdent ill allowed to InNi.e iL If not 

• -• • • -• --• • • 

n.. 1.S. EnWl ..... ' _no (I "..,..,.10 _11~ Kq :O · W>pic: _ ;0- .no· 
1<,. ... top;. nodo ; 11 ... Ofa - .!.ri ... lono, ...... "'" II". ._ • ~ 
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(SCOle Io!a than the threshold), he is requesl.ed I.u conUnue ""pion! 
tnnoa<:lion ... a ...,...11 of which he CUI pin fur1J,~ ... inronnalion 
....... 1 tho meani", o r the descripton. V.udl.Uon pw'Ul1ed th_ 
the IlUdMI ".." a l Leul , dilc:riminate o bJe:1a or ulualion. In Iermo 
of the deteripton; the descriptors ..., to tNl ul.enl meanincfuL 

1'be check IeCIlI'eI !he dedred r/'All! ... It u..,... ia only one way of 
c:omplelAlly de5crlblni the lop;", thl"l'l the .... tlm. ..- on .. &I. 
rudy outlined. 0" the oUl" hand, it !.here ..... _~On.I l>OMiblo! 
deIcrlpton [redundancy baaed On mlU'ly dctcripton, &II ot which 
~y the topic), il ill necCAal'}' to con&truCI IUbieli or a!ter­
",,!ivet p roper to each wrt'icient ~b.d ot deICripl.or vaJu ... ..,d 1.0 
)lftanl th~ .\.Ud~nl with aim validaUon qUl!Illolll baNd upon Ole 
puUcular dl.'lCrlp\.on hu "h.,.., 1.0 employ. 

i'or lNTUITION, where the aim tzanaaction corulsla In plUji in· 
IHtion (an explou trlJIJaCtion., qualified and InUl'pftttd u an 
aim), then! is no way ot delennining, directly, whif;h d<!8Criplon 
tIw atud,..,l .ctuaIJy eh.- and ,t is ..... mcd that.ll .... URd. Ju. 
pnctical point, the aJouinK so introduced. not too damql"ll 

" .. I •• . ~n" _ ;" ~_ha._ ,_"' .... ond ..... • .. c • 
.. ~_ .. _ !Mminl "lie. It. . Bock proi«"U .... onl. (.,.. '""pIoyi ... _ · 
plio. B . SOh -d .... ''''11-0lI0 _ ~ ...... po. C · It..wIlu-r In4ultl. "" ........ 
p . Cc> ........... .. UnwJon ... u~ .. ' r"" ~Inl ... look . h_ d u,><." o..u"'Y 
.. lop" u-Uln'Y .. nu_ol ......... f: . 1.0 .... poi .. 1 o f 1M en<ail .... n\ 
1I.t>Id.>I ... itKin. OIud .... bu.\ jo.u .;.n,Io In loI",,_,p~J. 



.. 
lin"" the der;criptoro are usually not very redundant (when they 
are, !.he otudcnL II a&ked which IlUmet of descripton he did e m­
ploy). In CASTE (when aim validation II currenUy also imple­
mented), the mboet is lpecif"Jed lIS part of lhe tmn8action : for tIM! 
. tudtmt points at the topic by di.aJjnr a ... !>set of detcriptor valu .. 
(indicet.) roWcient to uniquely ""tend the topic . The aim valida­
tion procedllnO i. thus implemented (but in essentially the oame 
manner) with respect to whatever lubtel of deocription. Ia cited by 
altudent. 

2.8. Other Modir=lion. 

1I.""""t work has Iho wn the importance of anaJogiCllJ IOplc 
relatioru in learning. Hence. many of the "n\./lUment IItrUcturel 
(for alm". t any aubjed matter) are replete with anB10iY ... !atiom. 
N a ''''"'It the difficulties over modelling analogy (need for com. 
pwison of the topic. related by !.he analogy) and the dilficultiel 
in acceMing an ""doIlY (that the existing routines do not generally 
allow the .tudent 1.0 unden tand an lIlIalOIIY before the topic. it 
relat.el) !:ecom .. obtrosive. Thew difficulti ... were mentio ned in 
the previo", monograph Uld were not completely surmounted. 

In all of the present operet ing 'y"teml, the n <><leo of analogical 
topic. U\I distingui5hed as ...... uiring .pedal ,"",",inj routin .... 
These routin ... an! fully implemented, but fairly complex. They 
can be much more meaningfully described In Chaptenl 4 and 6 
wheo the charactEriatico of an. logiet. have been discwo;ed In detail 
We thWl note the eilitenc:e of . pecl.al routin ... and defer further 
dilCUMion of t hem until Lo.ter. 

3 . J..£SS RESTRICTIVE OPERATING SYST&MS 

An operating ~tcm (CASTE or INTUITION) ... cures a Irt.an. 
dard conditi,,,, in which student. who learn are ...... uired to und ... • 
stand each topic . Uocful though it to a.I B rtandard, the condition II 
110 dringent that it prohibits many interestingly defeetivc method. 
of learning which deserve investigation. In order to £l.udy these 
(tech nical) ml&demeanolln;, the standard co ndition ill relaxed in 
v";ou. ways. 

, 



.... ~thin a meclllllited, h~tic"lly ~boted opentln& I)'Poem, it 
;. poMible to IYltematically and RIectm!1y reduce the con&U'aint.l 
which ensure undenlandina: (for !!Drople, by repltocill( Ihc! requ~ 
!DImt. fo r non·verbal nplanation wit.l, a c:orn!CI. rftPOnllecrit.eria, 
the analogue of ineffective u compared with efre<:tive \.elIchblock). 
It ;. also poaible to withdraw t.he ~oopentive Uliltan<:(! provided 
either by Ilrippjn~ .w.y part. of \JIe CfIlallm~nt Itructure, dLitorting 
the delCriptive data (furn ish"" in ,.,.ponte to explore tnn.cUOml) 
or by a I~e hy .~e Impa""riahment or t.ha dcm omltntUons. All 
or th_ exll"dlenlll have been adopted wit.h !.he rcsull.l deterlbed 
in Chapter 8. &veral variat;Oml are poMible. 

3.2. V",blrl Method. 

On " dltferenl t.eck, !he formalised con_tiona! ......... L 
may be replaoed by " ( n"tl.lnll·~kina:1 putkipant. n · 
pcrlmenter, subitilUted for the rqulatlnl heuriatic. Two varian ... 
upon thlt theme have been o:mployed quite ..-Idely. One of the two 
... combination ot dOlely monitored f....e le&minc (wi!h ""plo .. 
tiOIl of an ind6ed dat.r. b_, founded on an en Llilmftlt . ln1(:ture) 
and IUJ.eqU""t t.r.pe reeorded leacbbad. Theother "'" mechaniM<! 
form of !.he IIl:M prooed~ ..-bic.h II uJefuI ... " conWl_tional test 
pano<iliM. Bo\JI methods ..., ilIustnr.ted wi th rete~ce to Iuon· 
omy learning hut they Can be employed for many ditfer",,!. talk .. 

3.2. 1. Monitored Fret< l.tlJming 
Studen ... are briefed about the laRk and the procedure to be fol· 

lowed. They are abown • KJV,phic.1 display of the lndexed dAta 
bile lod eumpw. of the kind of information .nJJ.able f'I'Om lL No 
Itrict. time limit is im".,-!; t hio II dolWl to proWent undue hu te or 
anxiety in performlnJ t he 1aSk, facl.on that mlgM prevent IIWdenU 
from exhibiting coherent behaviour. But the npcrimen ...... calk" 
hilt 1.0 lcamlnc att.er l-l~ hours work . by which tlme lIWdenu 
haft typically teu.Ied down 1.0 the t.uk and an! foUowinll:' atable 
INmlnc Ilntegy. 

'"'" ro\lQwinl eye,", o f even ... t.ookeo pbooe. 

(1) A l ludcnt Ita1.el hil ".Jm". Aim ota\.em~n ... ""' t ypiotlJy of 
the tonn, " I wish 1.0 Ie..., .bout the official taxonomy bued on 



.. 
llIe ~ausoriel A, S , C and D" linda dfscriptioo). Stalin( an aim 
d08 no~ mltriet the l\.Ud~,,~ (hCf1~'e, .Im iJ much Ie .. alrictly 
. pedried tlu;n l~ ia In INTUITION) . Other categoric. may be »c. 
c:eued and ofwn are "M""sed If the .tudell! u .... redundant or ove> 
~lfil!d informr.t>on. 

(21 The stulknt -.ulStl; ....-.Iocardlin a data file by pointin,ll 
out its IndioceI (via. diallin&: ........,."ent . to allow for ncordinl). 

(3) Por each cud oeIec:I.Ion the ltudent lIIurt state (into. tape 
rec:orderl hil reuon for requeotin,g the card. FurtlIer, he mUll cLa. 
.iCy h ii intention und~r one of the following heading., by pruoinll 
.. Jcction buttolll On his 0011501 .. (FIg. 1.5). 

(a) Exploratory lI!arch : An intention to explore the catf1/oriel 
in U,mII of the type ot informalion naUable, withou t "tendine to 
opeciroc conlent. 

(b) General wan:h: An intention to eumine the content ot 
canIo with no commitment 1.0 its belni relevant. 

Ie) Req ...... ' tor. puticuw It.lm of IMormation. Hero !he ... 1:>­
Jec:t II ,..king a Ipedr..: question !n the (,>no "How many lep does 
thia kind of animal h~ve", or "WhQt dlltlnguishel X anlmllll trom 
V animals in terrm ot behaviounli h.ablta?" 

(d) Requ,,"Ut\tI _Hal partku1&n. Here the g uden! II aaking • 
_pie>< question of the form " Wh,t .. e the 5eW!nI fe.tureI Uu.t 
dimqulsh X aniDIU from Y .. ,;""111" or " How man)' Iep and 
ho .. many headl "- ... X animal, and ho .. Is this ",,"ted to the 
codenamo:?" 

(t) T .... Una I Ilmple hypotheall. Here tha ltuden~ wlah ... 10 
check a parUeular belief. fot example, Lhat "2" in I suffix reten to 
the number or headL 

(f) T .... tinl a compleJ< hypotheall. Here the otudent with"" to 
check a complex belief, for aample, lhat an X animal hili one 
Mad, lhree ~ and I hu.shy taiL 

wt..... rnOnl than one card illelecioed. the canb m l)' com.sp<>od 
to di!CM'er\~ Int.entlon claae& or lC!....,raJ ctrds may be ... bfum..:! 
und .. the ..me mt.efltiOf1. In t he latl.er cue. thll.tudent il allow..:! 
.e<:nt to the leveral audio ,'rnult.aneoull.y. Otherwite. card. are 
..... ·.ed one It I tIme. 

(oll 1" .... 1, all tho card. oelected are moved from the dati rile to • 
UM holdr!r and arrancl'<i .mlly or in clulter.. For eecb in~lion, 
the lI.udelIl tU"" out and read. Ille -.citted card o r cards, 
makinll: nolel it he IlrilhfIL Wh"", tinilhed, he rew mI the eard(_) to 



lhe data me and procC«ll to deal with .lutth ..... can:I or cluste r o f 
cudI, ropelltinr the cycle until hill can:I holder is empty, The 
ltudeot 1I .Jso required to give. oommentary into the til"" ~ 
corti ..... of the I'ftUltI of hill actio",: wh~thl'" he h ... been IU~ 
tuI, what n_ if any he has taken, and 10 on. 

(6) If. during the cy<:1e, the student .. iIhea to modify hit inlen­
!.ion or rftIuest dlffefttlt eanIIhe may do "". bul first the can:I(l) 
being ex-miN<! mUlit be ",Iurned to thll data rolf!. This arran .. 
men! encoun.ga the Ituclent to cluol.o!!r hill card, un<l<>r intentlona. 
rerldlcally. Pilot otudiea ,howed that without th. rI!IIt.ricUon • 
ltudenl is I<lmpted to clWlter aU hif requelted cardl together. 

(6) When IIiII card hold~r if; ~mply, \.he .ludellt restatea IIif; aim 
(Step 1) and the cycle of c",ntl if; repeated. 

3.2.2. The NecJ..u.iHd Proced",.., (or MQII;/O/W Frn Leo.m/n6 
The lIIoI!Cbanilcd procedure II .. been UMd chicny for leamLna: 

theHII about biolovic.l Iy.u,tnJ. typically uli", the mllMUUal 
cycle as • data bale. 

Information about the l ubject matter if; partitioned into 
"chunkl" eadl oo",lttllllil o f approll ;mRi.dy 50 .. onU. Each chunk 
It&ndI alone as. ltatem"nl but.Jso Crotl refe .. to other chu llki in 
which the meanin( o f l«ml. 6p1icaU!d. 

A aU of liidN iI papared and used in • piece of equipment 
(f it. 1.&) which incorponta a nndom lcoeu projector. AeceM to 
• partkuIar Iilde is obtained by Pn.'Aing one of 12 key' on I key. 
board, whereupon the .lide cortl'tpond11llil to the key vr-d is 
projected. If no further key pressing occun, alter 25 second, the 
ICf<!CIn IMa blank. Key presoinl mutt be ,..ted if the""-"'e liide 
it rtill required. Recordlnc equipment rec:om., on punched tape, 
which , lide it requested on """h <>Calion and the intertaJ of iea ex­
potUfe (ID W _ 2.& ICCL). 

The ttod,.,,! ', '-k » ID learn about the mensuual ey<:1e. lie it 
pmnitted free acceA to .U olides.t all tim" and iI given no tima 
timi~. lie if; told merely that the _ion e-ndl .. hen he feel. ready 
to live. teochback acco unt of what he has learned. The main 
_triction is that he It not permitted to take nolel . 

.J.J . .J. TNCltIHldr N~IMd 
Both types of trw learn in, .... followed by tr9chbact, e ither 

"effectiY1lH (demanding aplan:ationt) or " inefrectiveH (correct 



.. 
retpOJlH only, though IaIchbolck conditio ... are c:1oIe1y aimulaUd ). 
AI noted earlier "Iea<:hboock" (detocrlbed I .. lhe prevloul mon ... 
paphlila spedaliled fonn of the P\aget/V)'Iot.lky Inln'vie • . 

3.2.4. Mil;" UK of tM Methoth 
Thae re\ati¥ttly UJU'1'St:ricted con_tiona! mod ... are ehieny 

\lied .. dllcrlmlnal.Ofl; o f J..llminfIltyle (Ch&p\A:'r al. and otylilllic 
predleton are I>ued bolh on the explonotlon/lnrnlni pattnn and 
the (onn of teac:h~1r protocol IUblequenl.ly obt.ained [rom the 
ttudenL, 

For IOOImpkl, with ""'peel to explo ... Uon U1d Learning. the p .... 
diction II that. oerWl.iIt wLU Ildopt arml)' 'Wid o rdor of attending 
to the "chunks" and, further, will t..ve a high frequency of con· 
aecutift repetlUolU of particul .... chunka within 1111 rilid ordering. 
Conw_I)', I holiat ...... dent will -=cal ,,!lunu in • mom .. ..,.t-
Iered" IIUInnet and .... ve " low freq1.Hlncy of consecutive ",peti_ 
l.Ions of pvtlc\ow ch .. nb.. 

Willi resp!'Ct 1.0 I.e ..... booclr protocoll, the prediction II that the 
IoNclIhlck of .1eriaIiIt wUl follow the chunk ordering h .. hal im_ 
poled. It .. Ill be u If he were reo.piwlatin. Ill' frame orderine of 
• Un., procrammed text. eo"vt:nrly, Ill_ wach'-k of • boliA 
..w iNe lIIaccountwhich haoliltI.,~ for the oricinal cb~ 
He ..w have constl\l(;!ed and o'PniR<! hil own tel of richly inter_ 
c:onne-cted chunkJ. 


