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~—that: 'the universe of meanings' - linguistically.form-—

1 «
ABSTRACT ' N

- The initial problem is 'Compton s probjem
formalated by Popper: 'how.does the universe o
meanings rinfluence actions?' Popper solves this.
on the level of 'knowing that' by embedding his theory
of the evolution of functions of language within a general )-
‘theory of evolution. It is in virtue of the evolution 4
of functions of .language, from-animal to fhuman functions,(

ulated theories - exerts a 'plastic control' upon actiong’
This is a control with\freedom and feedback, as opposed
to-a'cast-iron'“or deterministic control. ' Within.Popper's
general evolutionary ‘theory, this solution to Compton's
problen 'bridges' animal and human evolution. . Through
it, both the 'trials' and the method of 'error-elimin&tion'

. undergo.a.transition from animal -to human evolution; ' -
respectively, genetically based 'expectations' or dis-
positions to react become linguistically. formulated
theories and error-elimination through 'natural selection'
becomes: error-elimination through criticism-and refutation. :

But there is.a 'gap' in this bridqe. The human
use of language pr tha hdve . become
separate: from biological orgamzacwn The cenf.xal problem
in this thesis is accounting’ for the emergence of the
plastic control Of theories upon actions through an account -
of the separation of 'expectations! from biological
_izations. | )

Piaget s theory of chnd intellectual developmenc
was. enployed'to close this gap. This theory was inter-
preted by Piaget, through the postulate 'ontogeny recap-
itulates phylogeny', as providing an account.of-
intellectual evolution of prehistoric man. - It provxded
a solution to Compton's problem on the levél of 'knowing
how' by demonstrating that the separation of expectations
from biological organization occurs in various stiges.
These' stages represent the.attainment of subjective
structures which simultaneously: represent the 'form' of a
series of ‘actions taking place successively. Through
these ‘subjective -structures, 'expectations' influence a
plastic’control upon action hy enabling controlled experi-
mentation and the. linguistic formulation of experinental




*'Piaget intarpretad ‘this. thee sthr
'ontoqnny :ecapxmates phylogany.
the ‘contexts’ of diuov S
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N‘TRODUCT;I’ON

By way\ of introduction, I believe, T ought'to
1€ s hat, my -topic- developed. ongmany
iy had interded o concentrate on the philosophy of

mathematics. . In paxtlculax’, the prohlem of the applu:—

i mathematlcs.

T ;
, In this: connection)| I became interested in :)r’ 5‘

. work oE Jean Plaqet chxld paycholcq;st cum phxlosopher,
who l

n fhe bclok athematlcal Egl.stemologx and Psxchologz
(196 ) co—authored with tha L \glcxan, mathematl.c:.an apd

“philosopher, Evert Beth, pxopose\d a soluion to the problei

of the appllcabxlxty of. mathemat;‘kcs based upon hxs con— Y

‘cej uon of geneci' ep;stemoloqy Thls solur.mn based the

ap licabMity. of math@Matics u pon n- evo1utxonazy appxoach

in wh:Lch the development of 1nte1119\en




oc these adj
i
$E SIJCESSS:LVEBB
provided fo’r P;aqe

prind tive struc

r.h' postulates that av orqamsm s




SV T Win Such-an onen:anon, anget has: expllcltly

embedded the x‘ealm of 1nte1119ence‘w1th1n an'evolutwnaty

e fz-amewozk. -The muelngence, for Piaget, is both a‘product 1N .

;f,‘evolutlonary adaptatmn and an orqan for adaptmn. In

aget''s words: '

L = Tt (the Lntelllgence) :is the most hiyl
¥ 1.7 developed form of mental adaptatiom, that is to'say.,
Lo E: the indispénsible instrument. for.interaction be- R
- ..+ 'tween’the sgbject and the environment
g scope. of. ‘this interaction:goes beyond immediate
and-momentary contacts ‘to achieve far reaching
and stable relations. ' But;.on the oth
’this use of the term precludes our def
re i i it is an ultimate ’qoal

' of " sensori-motor adaptatiori in geheral orieven
from thos\e of blologxcal adaptation itself.3

With this perspective Piaget deyalapel. his genetlc :

epistemology through ‘the application to int; 11igence of

" the eyoluuena:y postulates ment:.oned ahove.‘ Hence, Piaget

“1ooks:. upcn child 1nt:e11ect:ual development as \a kxnd uf
mental embryology”. It ‘{s from this, standpoint st ne - L

5" was.able to mteq}ate his® psycholaglcal studies: of child " -

. development w:.thm an’; evolutmnaxy epxstémoloqy. »Chxld : LR

i _developmem: becomes,.for P_iagec;, a'scientific means to

: :study man's p're- story.. Through’ it ‘Piaqe't:'-l\qpes to sdlve : .t

portant eplsten\ologlcal problems, _such as, the apphc—
\h}hty of mathemntxcs to :he world Y ind).catmg the

psychohgenetlc ongxns of mathematxcs.




Eins, Led me,' ‘p;agec into,

n u{ls context, 1 became -

in the words'

evolunon thhxn on common Darwinian framewor

eneral theory of evoluc1nn was fomulated

T qeneral;.z:u\gv accu\mt ofithe developherit of foui'




. behavious
functions::

behaviatiz o

devglopmen (»o(f the: suncuons of ' 13
Jtheory. of evo! ution 11y hé genetaluad_

notion ‘pj the emergence of plas ic controls thv

trial an error process




on to us pmqeny. On he'other hand, Poppet v1ewed hunum

evalunon a2 aldo’z “erjal apa erser process. wic’ﬁin Human
ncorporated in human language
ar\d thus the 'trials’ ; ; lxnguxstically fomulated A

Eheerxes -’human expect{tmns. The method of‘error-




‘regulative ideas of truth and validity built into the

human use of language, we could exetclse a plastic. contzol &

upon our t:heon.eu. 'L'hux, we. could exezche a plastxc e

centr e upon our actions based upon those theoues. s e ¥

aauevex, 5 noticed a" gap within Popper's account '

of the transition £rom ani.mal to: human evolutmn thzouqh



problem on the level of knowmq how'
*. a better posxtxon o understand the proces cf human
! evolutmn. For, in that casa, ‘r w(auld nave \providsd ah

account }f haw the transition between animal and ‘human”

"evoluclon ‘may’ have cccurre\‘l. hus; T mxght be in'a better &
A

“ po uon as fat as unders i ‘ehe E e qruwth of.




vig

“from axumal -to Human evolutxnn may have occurred and ‘the

‘fact that anget 'saw_his theory of child :Lntpllectual

history of pre

apply iaget'

brecapitukat

‘cer'tain

mant Thus,




if our application of Piaqet's czeozy resultlng “from his”

appllcat1on of the postulate iontogeny recapxtulates

Of evolut on. ‘That sy T note




RS

#
¥

. N Pcpper expecced che mdwxduan development ofkan organism

to recapn:ulate 1ts phylogenetlc evoluuon - afte: all,.
¢

the mdwmua/ra:ganlsﬁ isi ot thrown up in_the world in

fuuy developed fom. But, at tl’us pomc, I realued

that even on: Popper 8 tems e could expect to apply thxs




the

"dlsc ‘ssxng its ackground. 1 shall pzuv:L e “an ex9051t10n
7 i

" of Pc\pper s Solut







The great advance Jin sc1ent1f1c achxevement smce i

Wwikh the deum\sttau n ‘of the poher oF. this idea
of

thi sciences mam began :'to,.change’

of himself vis a vis nature. Rather c‘n n




L W course.' Such was the dream which accumpamed ‘the success

[
of fian's 1m.t1.al :onquests of hatur/e throuqh the, appll— ", /

|- catxon of this' idea uf a mechanlstzc uruverse. i -
‘But thxs drea.ml’ vas threa ening to bez:ome a nlghtm\are. Y

b

seli as guverned’by the same so:t

then he would have/m come’ to .

- of physically deten\un

st:Lc laws whlch ‘he-believed’ waré

operarive eve:ywhere
This meant, hawever, ‘that e haa to v:.ew hﬁ\self

\as a compléx ma hing.' | I£7 i\e aiscovered” the lavs opexa:ive

within hunan natl.!r he' could.in; p:xncxple predict the

ourse of his oun désuny. . BUt o] ‘he had lost Gontrol of"

ha descmy. For kn viewan hxmsellxas govetned by tha:

chat n; -was: he who cf ntrolled hib. acuons

* The secrets of




i it fe

4 dece\mmea, closed, system. ‘The world was® considered to

b€ a system of entxtles which “interatt with ear:h other =

laws wmch chazaccenze e’ system down. to.its most

ot the natural sei nces’ wm.ch be

‘early cwenueth century. . Man had forleoa _long,on ‘the’one

3 great rengmus syscems.

- the great rellglous systems.

Thus the- drean-of galning power ‘over nature was a .

dream based upon a.view of the world as. a physlcally a

and only with .each other = in accoxdance wlth Adefxn:.:e e

preé se deta 1s and allow ior no - Lnfluence from anythlnq

The: realization] then; of the; nightmare which "

reésulted from ‘the pursuit’of ‘this dréam was'the "crisis"

o ‘ferment in the

a, accepted the great theoretical’ and p:acncal advances';

Slowly man came co reallze that he could nat simply g

He came to realize that his




that his values, h:s mtentmns, were ep;phenomena ‘and dia

not mfmence his agt;cns. Man's impression of contrclunq

his destlny, of values in human llfe, of influencing his C
actmns through his. thcught and 1ntent1ons, were an illusion

from the perspectxve of physxcal detemmxsm.

Men like Amm: {611y Compton, " the: physicist’ <o ¥ E

xesponsmle for: the distovery of X-rays: and he 'Comptdr\ P

effec:' in qnantum machanics, who came to realize these .

conseguences ‘of th‘ physmal detemuusf's pez‘spectxve werer

: understandably bothex:ed UAg'a first step towards. overcommg

the ‘tension between man's conceptlon of! knowledge based on the

idea of! physlcal detarnunlsm and his concepuon ofpvalues” | ‘/\

= based on th purpose Ain nature mherent l.n/the qzeat

q_ld

‘acc unt for the xnfluence cf thought or 1ntentions o

relxgxous systems, they heqan to wonder if they

jactions! thhout vmlatlnq any physical laus.2

s - Thi hen, x.‘s ‘compton s pxoblem'v, as Popper refers ..

to it.. ‘It: is the problem of account).nq for‘the xnfluence

,of thought on accmn whxle‘ at the same t:.me, enablmq man

s N tc ‘gain knowledge about’ the, world 'l‘hat 15, u is the . i x

problem of. vxevung thoughc nm—_ as -an e phenomenon ur 11 usmnary

S ef it




We can ‘see these assumpmons exptessed in popper s
) R T fo:mulati.on of the préblem;\JHow does’ the” 'universe of-

abstract mearings' influence’human sannvions (ond ‘thereby

--influence’ the physical World)?"® Here, Popper is assuming

4hat human beings are ‘Eree, that 'the 'universe of abstract

meanings', "the realm of human intentions does ‘influence '

acuon > Secbndly, it is assumed ‘that the wnrld i.s suéh

that know cage of i€ is possxble.v For, we have a ptohlem °

.acgoun ing. for’ :he 1nf1uence of thought “oni! action onIy

5 T aﬁter, through I:he Succassi of €he, physxcal deterhini

perspecuv

‘of “the physical determinist's apparent success in providing-

Of accounting £or the influerce of théught bn

II,. Why indeterminism is’ not enough |

The revolution in’thé physital

twentieth century with the development of uantum mechanics
and' the theory of ‘relativity. provided new hope for: ‘those
within' the’ soiencés who, like Compton,.had, zecuqmzed :he
E mghmaxe of physical deteminlsm (t.appsarad that:the

physl.cal world in its m:\.croscnpxc and cosmc' dmensmns

o RE ‘these 1nvels, it

3 .

n. che ‘realm of knowledge, it has been demenstrated

that t-.ms may be" illusion That ).s, w;thout the damons:ratxcn

| us ‘with knowledge of the world, we would not have a problém.

ciences.ﬁ,‘n the ‘early

st et e i




princlple of uneertaxnty", We may not,'ih p

¢ of, oito ogu:al sxgruiu:ance na;her 6ur concern’ is w.Lth

s assumed, through quantum 'heozy,

2 Ccmpcon s p:ohlemuin terms of the 1ndeterm1n15m 1nherenc xn-

quantum meehanxcs was bpene Int xac A compcon tc&k thxs

5.5

up.

llne of thuught

Mereovez,

‘the! 1







" of the daemon-operated shutter.. If this experiment, a beam

' ‘of light is‘diiacted ‘at-a 'box with a shutter. -The.beam will

B
‘Be "diffractéd upon entéring the Kole in. ‘the box. nus hole™. -

B can be ad]usted so0-small” and t.he shutter uny move SO q\uckly

that on1y a single. photon may e allwed to enter the 'box. -

At~ the rear of the box axe two

pliﬁcauon devices * It‘

device 111 result;if ﬂevice B

s operated an exploslo

phn tcn

alteratmn of that ath nowever, we may add: in this

shutter ., 'rhus» e daenun is -capable of ducxmmanng B Sy

betueen good photon




A w}uch event would occur and t)us princlple has not been

violated sincé the, cnmce of the duetion 34 only a smgle .
& 5 -" event --it does'not affect th}e pxubgbxlitxgs of "the’ emission

of the photons by “the ugné—emie:sng atons... Thus, the

phctans are’ Stxll emxcted 1l1 accordance w).th the principle

".of uncertainty. 'rne daerof sy hel 1% conscious cf the

N .
quanue! of. partlcular photons, merely selects favcuurable

Cnmpton appl es this thought experlment to!

esses:'and consxders

delxberate decxsxon—makmg pt‘

22

b RN EE




R &

3 Padie{dl

“is possxble without vmlatmg physu:al hws. we want to

by Compton. he anly wishes ‘o) Show that: it is poss)ble to
select one of a numhex cf possible’actions’ mtnout vmlannq
physmal laws (i.e. the uncertalnty laws of physlcs) l9

But such an account uf deliberate decision ma)unq,

It is not enough to mdwate K

know" how, snch a selectxon can’ be racmnnl. “That

to kan how he "spect\;um of} possibil;ties can be de

ppears 4

lm\ited, ratlonally, by ]

‘agent.‘ If. as it a

Cou\pton is sngqesting, conscmusness is capab’
che probable cutcemes of each of the poss:.ble

action, ‘and €hereby able tu actuallze that pessxb‘

: sir\qle event wnich alters the state OF the organlsm in: that

it contnb\n:es €0 the. acquxsxtlon of a hab:Lt. Thx‘ habit,” -

then, 1n the course of ! future dehbexatmn will enter’ into

the process cf detemmlnq the outcome af t:hose dehberation
through

s restrlct

Thus. the. "spectrum of possibxl ties

habxcs. x pzablem is to under-

and” .\ntent).ons can milu nce accxons.




“But this xndetemmate ess cannot sxmply be chance A
»qndetezmm;sm is nct enough.
form of

" our action,” then. zesponsip;lxty, morali

determxnlng factor of habxts, for habits are smply the |

outcome of che mf].uance o.f meam.nqs 'upon actlons in our

,prevmus mdwxdual develnpment, that ‘is, ,habxts ar.e snnply

the outcome of prev.mus deliberation’ processes and,; hence, 3

' 'we cannot use them in accountmq for. the pgss‘buxty of

n processes P

TE pure chance 1§ the only

¥ detemmateness operat}.ve in; the 1n£1uencinq of "

Y and values are

/. not ‘permitted to control our decisions. our decislonS\

snap. decisions merely '’ nanpl ncanon

becone. simply

oi chance -like events

1£. consciousness | can select, dehberately, which:

hce qegezaeed events is ampl:.i}.ed

amonggt 4 nunber uf- ha

then we' must” acccunt
4 Comptcn, in stressmg the. select:.vi.ty ot

i

our selectw‘

-conscxousness, has not solved the problem he has- 9ere1y

'partrayed the: linits in which'a solu Son may bE, found For *

.thxs process. of salect.\on, e is going to solve

“:Compton's probl‘em,’ requu:es_, “in addxcwn to, accountipg for

T :this selecnon l.f it 15 to become‘ L

BOMF et .




possxbxllty of delxberatmn.1

And, in order 'm ;accgunt” for

denberatmn one must account for.a contkol Gf meanings

‘upon dctions ivith freedom and responsmuuy,

“and’ perfect ‘chance.

Iu What ', As Popp2r' "intéfmedxa: v(;rox‘md".’

‘We “have séen . that nelthex perfec

req\ure an m ate .ground bet perfect
A = e
11 Yot

1nteqzated levels or systemq.

A 'higher level'




;from the 'lower level', the. interaction.of -entities on the

‘higher level' presupposes the i teraction and operatxon OF..*

entities L-m’thé “lower levels:

Horeover, since the *higher.
1eve1' is “autonomous. w:.th respect to. the ‘lower IEVel' b\lt

an evolunona;y product of -it, the’ operatxcn of . the
Tevel!

'}ughex

exezcxses an mfluence or: com.rel ove

L5t w1th feedback and. freedom, Thus, the

‘»che. firthes mfluence of the 'hxgher 1ave1‘ over the

1 lo_wer




. 'feedback‘ u):ah wy Intantions - wider various extenuamng
; cxtcumstances, I may change ‘my. 1ntent10ns and\cancel my

].uncheon engagement. e

3 plast::Lc control Of: 'meamnqs

'mu 'determine. that T il be at tms partxcular

’xestauwnc b th;.s particulaz fine. But: [this control is. . 5e

plastlc' » I have tha freﬁdm\'\ tu travel t:o the restﬂux‘anb

by car, taxi, or walk\ Moxenver, I Gan exercise some

then,

in qenezal e st proV:Lde

.on- al:tlo we

account “for ‘volutxonary eme:genc% Popper pomts out that




. functions of languagesto be a particular-case of his general

'm p:u\ude an accoum: of the eme:qence of the plastic control

¥ thxee funetxons of language and addn a fqurth fnnctmn. The " 75

: nut two of | these, the expressiv‘

trial and the ion of along with the

rejection of thole posnlulx.txes vhu:h-dc not apneaz

adéquate represents a method of erroz-elminntxan.13

us, i’ indicates’ that this t:rial and error—.

n characteristic of deliberatiormay provide ns

Moreover, Popper” intends this an viys'is_ of the evolution of

evolu(‘:iana'r’y theory.' 'That.is, Poppe'r intqnd's this ex'émp‘le

"of. the 'uniyerse of mzanans ~upon ncuons. LIt is_the. .
pazuculax case which ue saw Poppet nust deal vm:h in
providan a selutxon ‘to cumpton s problu in terms of/plastxc Ay

CDntrOl s,

Follwxng amuez, ‘Popper distlng\uahes between Ty

und siqnallinq functions




“Popper, ‘the evolutionary primacy of the animal ‘functions.

The human f\lnCthnS of - I guage have\evolved £rom the am_mal
£unctxons ana’ henceA ‘the annnal f\xncuons are present ]
"'whenever the. hunan func:mns of language ‘are present, but' mot
. vice'versa. . (This fact, Popper clains; has 1éd. some’

p/rulosophe:s, in saekmg the most general aspects of

; 1anguage to overlook the 1mportance and dxstln tion between
14

the ammal and human funct nis of 1anquage.

AL Tha xpresswe £unc,tion efers to ‘the use’of some’”

Sl hngtustm su.gn by ‘an o:qanxsm to. expres its mternal

expression of ‘its internal state’ is empleying th expresslve
I

. function 5f language. . This sy fic. expression of ‘the

J.m:erna]. state of an organ:.sm evoka scme

. symptomatm expressmn of ;the

organism, thereby tu;mnq the

g s"ig'naL This use of 1anquaq"e




_ Clearly, if ‘there were mo_expressive use of language, ',

‘sanaumg funct:wn l:ould not arise:

as 'a conseqience,

“chagrin'of thp§e"‘pg6pla 1

be erue‘ox. false. The use of the r

. of conc:ol the rsgulamve xdea of (:rm:h Once we' employ

vlanguage to descnh

1 deser bed.

30.

function ‘is "higher" than the! expressive function since: it

depends upon’ the, prior tse Of the expressive function.

For example, a dog may be alarmed and express this

. o
by barking, —loudly‘ Thu expresslon may trigger the response

of ba«xk:ng loudly by ancther dog.in the nexghbouzhood and,

it tqo{y be alatmed.’, Soon, much to ‘the

he area éctémpcing o m1ee

.hood's dogs hazkmg loudly dAnt a st:ate of alarm.

I-lull\an 1anguage, hovever, is much Ticher, and, has

descrxptlve functmn, languaqe is

states of raffairs. a description

language resu‘lts, says Popper, in.

.a state. of a££a1rs, che 1d a that our :

i descnptxon ought to be tzue arises.’ That 1.s, once’’ we

attelnpt to descr;be states/af affaus, the 1dea emerges

that _our descr Lption. ought”to cnrrespond r.o the state cf

% affaus d'escribed. It p:ovxdes an’ ideal stanﬂard of contx‘ol =

‘we | can requlate" our. ﬂescrl.p OKnS by emplov

-of a. true description as a coztespondence o
16, S




.
E: igoreove;, the descriptiv¢ fumction is distinct
from.the expressive and signallifhg functions. whenever

2 speak T} can t help but evoke some’ respnnse in my

listeners - the expressive and ‘signalling functions are
“alvays present. But T can speak without describing. I

’ céan express anpety - say, about whethex my readers .will

endu:e this. discussion. - but I need nnt describe anythan. .

s GlG: . simpson: so succmcuy put ity the aifference;

'between the ammal-»and the desctlptivs functmns of

13 je is: rha di fiornv\r-a

i +eire 1s Hot a7

In addxt).on, therevis a plastic, control- by the 0

descnpcive Use of lanquage over. the slqnalllng andi

expressive funcnons of lanquagew T, in, England, during

my 1u.ncheon engagement I descrxhe my . soup t tne

pnetor as unht for human’c nsumptlon. I am 11ke1y r.o

o evoke in him'an expressmn of apology. and Tegret. wnue,

if my. enqaqemenh occuzred in Italy, say, the same descxlptmn

‘quht evoke. q\uce a dxffetenr. expressson on the part of

he may, for Example, flay his arms

ahoﬁ‘\: .and’ exp:ess astomshment and mdanacmn at'my

lack of appreclatlon of ms culmary skin,s"- Thus, in

3 o k By W8

s




'
. Dnce‘ we: begin to.describe states of affairs and become

vlanguage to argue fopior agamst some descrlptlon.' Ths i

‘use, accorchng to! Pcppar, vllll lead to the regulatxve

"che argumentatlve function: We, Control the arqumentatxva & et

as the truth’ content or: tx‘uthll.keness ‘of our descrlptmns.

-‘l‘hus, we regulace our argumencs through ‘these notions.

;extner for ox agaxhst same aescnpcmn, indlcates the

But this ‘control was plastic, it did not determine the
. .
content of those expressions,’ . .

_Finally, the descriptive use of language leads

to the ‘highest function, the argumentative function.

aware of the requlatxve mea of t:ruth, we may beq.m t:a v

argie about the rela‘tlve merlts wl.th respect to thex.r

:ru(:h of two or more descrxphlons of some state “of affa:u:s. ¥

Thus the argumentatwe funcuon refers to the.use o

ideds of validity and verx.sinu.l ‘tude or t:uthlikeness. 8

We Tearn td. employ the: ideh  of 4 val3d, as op posed 'to: . .

i an ).nVa].).d arg\ment, as, an’ ideal standard Df control of ',

use of 1anguaqe By arqumg about"what opper refers toi - el

Agam, the fact “that can descrxbe wxl:hout % \

txnc:nass of these function's. LY

argumg tesnhes ‘to the

And; - the §act that a1l drgunent's; aré about descrlptions. =,

control which _they - may have over ene descn,}:txve functlon-..»

For ‘we_can’contrél ‘our descriptions: by arguing| about’ their .




24 truthlikeness, coupanhxlxty- with. other descrxptions, and
so on‘ . d T
: 2 i s

v 3 For example, consider the summation speech of a -

brilliant defense lawyer. He may express sympathy with: .

the ‘Gefendant; he may even evoke similar axpressibné ) ”

"frcm the juzou. Yet these exp:esuens and: xesponses,y;;u.._

i;n—,, be contxolled by the ccntent Of the

at- 1east to a

by his descrxptions of"'the aefenaant[

‘of thuse desc:xption!, Unless he .has argued well, u.ﬂess

“the arguménu at least appear to be valxd, the ]utors. :

“hay, vell express sympamy ‘while hanqs.nq de»m a ‘eclsion L

of guilty as charged.:

Thus, qu Poppex. the four functions ‘of lanquaqe

form a hierarchical system of-levels wuh each function -
exextmq a plastic cot:xol wer the next lowesc ium:uon.

None of, the functions tan be reduced to a lnvez functx.on.

-each’ E\mctxon adds & new ‘dimension . to lal\guge. The:

‘operation of a lmx function can Loccur. 1ndepandent1y of

. the opex;atxon of a m.qhe_r functxnm bul: the aperatxon of

lower than it. Each ol the: hiqher tunctxonl evol,vgd 5

»
from the uns gf the

mmadxately 1cwe: !undticm and tois

through cms ‘emergence that it exercises a pludc-qontroi"'




‘rise of the descxxptlve functxon of lanquage we learn

ko’ &bs;ract ‘£rof ‘the fqrmulation of a desqriptlon to its

1nvar1ant content cr. meﬁhing Thus, when wes use languag&. .. 0

to descrﬂbe state of' aff31 s, we 1earn fomhstract

whmh is bamq

3 \fruch vah‘dn:y or vens'

5 of. the 1@her functm




for: part and parcel of meanings and ‘co tents

'x‘}on of cantrol.

" and arquments.

“our, acnons?

bétween descriptinns and actlons

0n1y it descrlptlons'v

e’spcnse. byvan organxsm /s




F stimulus is possxble only if that stimulus is intex‘preted
by e orgamsm. a stnnulqs can oniy funct,lon as.a :
: ‘stimulus - that is, tngger a response - only 1E the

opdanism mterpzets that stm\ulus as sxgnlfxcant.' More-

over; the. sl:m\ulus can only be szgmhcant xf, through

it _the organism can anticipdte a state bf affairs yet

(:o come in the environment. That isy, 1n ordex Jorra, Lo

stxmulus ta trigqe: a rasponse' in p‘;der for 1t~to be

: orqamsm to anncxpate a scate ‘of. affaus yec to come. %

e ] in other words,

corporated wxctun the’ hxologxca.l

orqanxzatxon of \an organism aré cerqin expectations or
dlsposxtluns o react. It is cnly because a stimulus
is asumilated withm these dlspositions to react that

Lt is. siqniiicant and m.gqers a :esponse,

If a timum 8

could not.be. assimlated wltth an organxsm S dlspcsn‘.mn

‘to‘ Feact’ & his, 'honzon of possxble xeacnans ,‘ then, *

xtions to react L zeflected .i.n the fact thaf. physically

E] Ldentlcal sc1mu11 may, at dxfferent times, produce different




2t x'aaccions and, conversely, physically different stimuli.

may provide identical rerctions.n i

Hence what the stimulus-tespanle model. of be-

haviour or action 'overlooks is th&fnct that prioz to.the
: résponse, the action, ' the, stmulus mit be lncorpoxated

vuthxn the argamsm"s dxspoutmns to react. That is,

‘a1l actions. are. respcmses based upon the expectations — . :

of the respondinq m‘qanxsm

the disposiuonx r.o react

che dogs to A antu:ipate' the preuntation of. Eood

Horebver,\ the naturallrespunse Qt n:u.vatlon to

B arr itk o]




of that food.' Food acts as:a stimulué for the da‘q‘only

bacause it asslmilates the fcod wlthln his expectatlcns
of sansfymg the physmloqmal processes responsxhle. for
cxeatan ‘the: need to: mcorpcratg fore;gn subst:ances (food),
: wn:hln m.s bmiogxcal orgaruzatmn, . xf the” forexgn 'sub-"
"stance’ presented to the ﬁog as food is. not 1nterpreted

“by.the doq -as capable of: sat)sfylng his physmlogmaL :

the reﬂ.ex
"expectaticns

nezvéus :




Now, however we can see hw descr),ptions influence

“24-

i
‘actions. A descriptlon is a linguistically formulated e ‘
SRpctR I ‘Wheh we descrlb ‘states of affairs, 7}

especially when'these are formulated in terms of ‘theories -

or explanatlons, we . are embodying our ‘expecca:mns in T o 3

v
la uage Thus. our contx:ol over ‘our descrlptlons, our:

xpectatxons, throuqh the descnpuve ana argumentauve Sl Ty A

1cally farmulated xpectations. Th\xs, once'.the’

development of mean:.nqs is v1ewed, thrcuqh Popper's.a alys1s ?

of the h:.qher funccwns of 1anguaqe. to bnng thh At new‘

problem follows. But what thxs solutmn does

€ escnptwe and arg T
; Thls is the gap""in, Pcpper s: so‘ tion. to ‘Compton® s proble

But why 1 khis "qap" meortanu As Ionq as




cbmpgon%s»'probxe

e cannét understand how the-

,m lan*uage is possible, and consequently how the cuntra

pax‘t and'parcel of the development of

"meanincjs is the function. &f control over linguistically |

Eormulated expectatlons and thereby- over actions, Why, %

then, make a pcunt of some  "gap"2

The “gap" is. lmportant because. without closmg coe

~mn of




levél of ‘kno‘win‘g hi:w' isn't 'knnwxng that' enough frpm a
pmlosopmcal—pomt of view?- b s e

/In order: to answer thig question, in order ‘to- see

//ﬁ there may. be some philosophical significance to’under-.

stand:.ng the details Tequired to move*our solution to

Comptcn s problem onto' the ‘level of 'knowmg how!, we'ate.,

ar:t, a phxlosop‘ucal pmblem. :




/ - gmwnx I i ¢ 8

popn:n's GENERAL 'mzom: os‘ r:vox.u-nou . M )

A MZTHODOLOGICAL PRINCIPLB‘ FOR CLOSING THE _ "GAP"' ! " [

L i3 What is the role Of the analysis of the functlons of

1anguaqe w:.thxn Popper 5/general theoty cf evolutmn? N

‘desp.u:e the ex:.stence of. th:.s ‘gap w thin this analys;s.

Lits role within® Pnpper s general theory-of eyolution will .

| from employ)_ng ah elenent of this genaral 13

- not ‘précigde

theory to initiate the closure of the 'gap':

‘Poppe¥ fomulates h:r.s qeneral theox‘y by, qenerahzing

to -the "whole Of evolutum what wé learned H'hen we anal’ysed

contkdls. The second aspect. of Pnpper s anElYSlS of




of trial and error-elimination.
Thus Popper ‘describes the fundamental evolutionary .
Jr' sequence of events’as follows: : . S b

By —.Ts——m;-— B, i

cohsidetat‘ion). Ertor-ehm;na ion: wxll onsist of the

seleqtian ef some amongst these tentatxve solutxons as most .+

i adequate. But this process of seleccion through error- T

the ongxnal‘ problem.‘ 1'n ‘ﬁn mnne:




3 y P
5

traditional explanation ©of Darwin's theory, due to-Herbert

| Spencer,” of‘the "survival of the Fittest™ has.a near

e A o e

tautologays character’ The ‘only criterion of fitness'is by

.survival; so tHat the siogan becomes reduced to "those that’

S5 Tsurvive ai‘e those that Survive".’ Pappez,fin applying the

nctmn of .a cham of prDblem—sltuatans hopes , to ‘make this |

‘thesis a little 1ess vague. He mcexprets genetlc mutanons ; 4

~'as trials, tentative solutiofis, to'a problem-sltuatlon, and

'natural seléctlcn' as.a method of error-elmuna “ion

w:.thin ammal evolutxon, as e have' seen,

al equwalent of thecrxes o= ara

3 expec t1‘ ns s the b1olugv

the physmlog;cal struéture of the.

ncorporaced wu:h

-oxghniem, TIt" is"the’ genetic' structure which tzansmu:s these " |

i xpectatlo Erom one’ organism to anothsr. ,Popper mamtal 5!

that within the: gq etlc structure plasr_m cont 15 may be

1ncorpurated Ne trxals, new expectatlons arise | hrough

'mutacions within'the genet;.c sttucture. Mareover, smce Ehe's

genet;c structure'may incorporate merarc}ucal levels v

exertmq a p.iastic contml over; each o:her, <muCanons may

it




is consistent with the importance of plastic controls within

the evolution of the functions of language. Secondly, it

bles him to for a ly "goal-directed”
evolution.® ' )
»  Thus, for example, the evolution of complex organs
like the eye has been -a traditional iaro a:n within 'Da_tyin"s
evoluti&na'xy theory. The eve is an organ which has evolved,
it appears, to fulfill a certain purpose’pr fanction: The

g compllcated stxuctu:e of the\eye, invo!.v {ng' an int‘er—» g Tout 3

vx‘elat].cmship between varmus phys:.ological structures'is.

ext:anely d: fficul: to nccount fax: in' terms ci & long se::ieu-

B Q of i n 5. < tously :esulnnq in a

bt funct.lcmlnq eye. Poppet hopes that ‘e canaccount for sucn
apparently goal- directeﬂ evoxunonny developments by

maxnta\uung a qenenc pluralxsm Thus, within the ge_netic

struc:ure, Popper dxstlnq\ushes between aifferent 1ebg].a S e B ;

each capable of exerting a plastic mnuol over its’

predecessor: (1) the level of- aims or preferences, (2) the:
B i
level cf sk:.l].a, (3) ‘the level of anatonxcal executlve tools.

Gl I g 'In this way, mtexest in seeing may he suecessfully N AR

nxed genetieally and may become the leading glemem: in the

orthogenetic Bﬁolution of the ye; even the smallest p

n dts anutnl\y may be selectivaly valuable if

fr impmvemencs




T
1

envunnmenc with his biologically. inherited ex| ect tmns,

expecg;emns ‘programmed’ within his

no': ‘e £ ransmn:ted to.other | orgah. ms, ‘0r, le s dzasmnauy,
] i

the cond nuns cf the envuonment may exert sg ective IO . 4.7 58

,pressure on certaln mgtatx i

L structure within its ‘progeny-!

i
1

‘the modxfxcatinn of organs thhln the progeny oE an organism.

: problems, which?® inxtxally may be ‘sheér. suwival Pr| bl'e.m

“'but whx&h .can ‘and usually are-. sub—dxvided 1nm sub! idiaty‘

-for. offspzing, the acquisx:,mn of. fosd supplxes, e

trial jand ‘error, method-

| iZeally say that all organisms afe constantly. involbed-in = .= . .. .y

I i E g \ e .46, N
5 2 M I ity {3 B -
T - 'Natural selection'. is the form ‘6f errpr-eiimination

within animal evolution:’ Once an organism confronts his .

his survival will depend upon the adequacy of thes

expectations ‘to enab'e the organism to adapt &8 his

1£ these expectations aré radically i exror,

the or anism may be elmlnated, dnd wi his.'ds ath, the

enetic structure in K

s ggnet;c

n.this m}'annéz, natural

selection’ or. biologica'l esror- Limination will. keuul‘t in.

Thus..Popper yiews. anul\al evolutidn:as-an evolutlcn

of sequences of. problem-situatxon. organ;sms are conscantly
o

engaged in problan-solv\ing. They attenpt -to.solve thexr

pmblems such‘ as reproductlnn, the spread:mq and caring -

Bm: is ‘Poppet, being anthropomorphic here’ Can . ve




‘actually I olvmg. Thus, for exampla, Kepler . ,chougfnc that e ety

t attemptxng ‘to unﬂarstand an1ma1 ptoblem—solvxng‘

problem-solving? Popper is quite wilii?g o admit that
organisms are not aware #f the problems :they ‘aré solving.
Bt ‘tHa SMpOrtant: point. i thag™ we can .understand “their

‘behaviour (and, indeed, £heir evclut:.on) in terms of pxoblem—'

solving situ‘at‘ions. * That is, with hindsight, we can

teconstruct animal behaviour and annnal evolutlcn 1n terms

oﬁ a k quence of problem-solvxng sltuations. :In fact, i

However, the fucc r.hat ani als or, oxganisms are not

is¥a dlfference of, attitude. The orqamsm, atthe’ nsk of

;humans are; at pest




T by the sepaxa:son, apparent with, the’ ésscriptive use o

may @pproach their own “solutions criticdlly and, when they .- i

. them.. The orqanisu, on, the other hand, "dxslxkes" Fo err. ‘

i

dxscover erxors they may lem from them by abandnnmq S e . s
. H

|

lts expectauo s, its tentative solutions, are.incorporated: t
|

thhm hxs physmlogxcal organxzatxon, and hence, he cannot

conscxuusly try. his best to elmlnate errors within thoae et

| tentative selutiens, - kT

L 7 mhusy this difference of ar,:ieud l.s made possible

language, of expectntmns £rom b;olegxcnl czganxzatxom “hs

we have seen, the. higher functxona of language pemxt _new

types of trials and new mleans of error-elimination. 5
. . ‘unan evolution Becomes exosoratic - outsids the'

body. We. fomulate theone . and through cntic;sn and -

refutatxon attempt to eliminate errors vu.thxn our: theones.

"The fundamental evoxuzionaq ‘schene, . pl-.'rs-.xz-.p?, becomes,  °

within' human ‘evolution, applied + to' the growth of knmlledqe

not to the evolutxon of our bloloqxcal— oxgnnizatxnn. Thus,

ultmately, i€.is our hypotheses whxch d;e in our\s\tead. .
. Now wa are ‘in-a- peaxr_xon to see another mportﬁt <
functlon which Popper s analysis ‘of the develop\nent of the

higher: functians of -language has, for the formulation of his -

general theory of nvolution. Aa wq hnve seen, it :.'

4 cancention ‘that the” deveiapment f t:he hiqher function of

language is tha duvelopment of new triuln - 11ngu15tica11y




Eormulateq expectations’ - and’ new means of contxolllnq those

v [ trials - crltlclsm and refutation, Horecver._i ‘is precisely

|
i
i

, iman evolutlcn. Thus the evolmuon of the, higher functions .

9£'H1e i of ia \, 7 hef ploys ‘this analysis AN

i distuu:t purposes (1) ﬁ.rstly, he generalxzes the notion

B o . of a. plastxc ccmtrol ind., fxnds thhxn animal evoluuon

Plastid controls 1ncarpcrated withis' the" biolo ical’ struct:ure ;

£ an o:qamsm .as well as wuhm the lanquage mboayxng

human, exosomatlc-evolutmn.' Moreovet, ! “the emergence of,

last c cantrols wn:mn both types of” evalution is seen’ as

‘a pxoduct of. the. same type of fundamental sequence of

,tuatmns, Pl—.ms-mz-.Pz, (2) éecondly, thls same

i’ .analysl,s bndges thase two types of eyolutinnary eequence.

5 Theu essential. dxffe:encea are that animal evol\ltion is?

éndosomatic, w:n:hm bmluqu:al orgamzatxon, whxle human

evulution is exosomtic: wlt_‘hm axumal evolution’ orgamsms

‘iare not consci.ously awate of their prublem-situations, vh;le

u:hx.n “human evoluuon, man. tries, at beat. to be as’ -, ‘1

5 conscmus as’ pnssxble of his problem situatmns. These




- Bornulated expectations, and new means. of error-elinination

d For unless that gap" Ls closed, we cannot unde:stana how .

w\devexap new. trlals, Which are exosomatic, - linguistically

which is' characterized by a cohscious crlt;cal attitude

towerds tentat‘xve vsolutxons ' of - prob).ems

expectatxons .

i

Popper can brid§e am.mal and humun evolution. We saw that
the develupmen: of the hlghe!.’ functions ef 1anguaqe depends

upon the separation between expect-!ticns and b),nloglcal

arqamzatmn. Also ﬂe saw. that the ﬁransxticn between

ammal and human evolution depends precisely ugon: the

development of this separatmn. Thus, ve, cannnt employ

‘Poppez’s analysls ‘of ‘the developmgm: of the hxghez\ Euncticns‘

of language to bndge ammal and human evolution smce this

analysxs contains the same. gap", which mnst be accnunted

£or in. the u—ansumn hetueen animal, anrl human evo:.uemn. ¥

'rms doés ‘not’ mean huwever, that we muse tntanyﬂ

he unpnrtahce of the gap' mthm cppe'r's Générnl'Thebxyv




)

7 1s unx.mportant

ammal evolution and. human evolutlon, namely, thel ex:.stence

. of plasnc c?-tmls.,' I’ pam;mmaz, this: vanilysis Has

hiqher functums of language. That. 1s,
Popper has uuixcnted that e can understand the. trans;tion

between bmloqmal evclutmn and the grawth of knwledge as'

emerqe o

Poppez, thu ; has 1n31cat:ed 'that th 'S¢ new':ypes

Poppe: is m(:ezest ain’

510

throuqh this analysxs,




oy e

trial.and etror-elxm nation and the' emergence o plasuc 5t LR

,com:rols thtouqh these sequences. Popper_can_a_nd, indeed;, ok s

ﬁoes,appear to .clainm; that: as’ a_theory. of ‘biological

evolution does: niot' have  to ex‘p1 n how life emerqed but Salgs,

1 the avoluupn of 11fe qLVen n:s elnergence; his qeneral

'evolut1 nary theory does not have to: explam how human "

of an evcldupna:y . 'heory. Cléar‘l.)(A




problem which is posed within an.evolutionary context. It

is not'a problem which inds a solution réachi ‘beyond
the-context.of an “evolutionary theory. wh ¥

3 Moreover, if’one attempts to preserve the parallel
bBetween the problm of the anergence of 1ife from innnunate
matter and of human evo.l\n:xen from animal evolutmn hy

assertmq that the problam nf the emexgence of human

Gt the human sxtuacmn.' _But,'

thete 1s thia parallel betueen these problenu then, ipso. -

facto. one cou).d not_ l:onstrm:t 3 qenexal theory of evolntion, .




a strict pa:allel in the above sense.‘ Nevertheless, he can

atr.empt co preserve some, analogy betwean these twn px‘oblems

by dsserting that 'hoW' human evulution evoLved £rom ‘animali; ;.

evolut:mn inve ved the occurrence ef a unxque “event which .,

prior to its aqtualisation was of ext:emely iow B obabilxty. b o s

n'an analogoiis Manner,” the.emergence of life from inammate' - :

i ‘" matter may be viewed as ‘a unique event' which.was of low

U probability prior toits attualisation. Thus the analugy

between -our twc problams may be vi.ewed as’a cansequence of RE &

& the umqueness of these two events. 'y For, pzecxsely because

of ‘this umqueness, a1 actempts,at explainu_)q their |

18 occurrence may be fzustxated.

iy ) Now it.appears’ that whue Popper ray: hot be atr.emptinq

Bt gl to draw the first parallel betueen’ these two, problens, he, at!

least. weuld assert th;s second. somewhat weaker, analcgy

between “them: 12, Thus, 1£ th).s analogy holds between thsse

X fheine T problems, it,would amount to an assertion that the prablem

£ 'haw human evclutxon en\erged from animal evnlut].on is.

methodologically beyond the scope of a genetal evolntxonary,




et

matter and" the problem of . the. ¢

: fron,\ an: mal;

“.provided an

theox‘y. PDZ‘, xn that case, we' could not account “for this:-;

t:ansition because of r.he um.queness of th;.s evolutmnary &
cransxtmn. Hence, the bdst: that we could du would be. to :
fomu).ate a general evolutxonary théory based. upon - ‘the",
fact ‘that‘ tms évolutmnary transxtmn has occurred. i

: Howevet, even t}u.s analoqy betwe h these o

For while

problems breaks down t may/be the case that thls,_

evclutl.cmary t.ransltlcm was: unlque it is not the case tha

thxs t:ans).l:inn involved a smgle évent .‘ We! have noted 3o

and ‘art ‘“ ive use of.

separat‘ion. Moreover, xt w111 be: our ccntentwn that these

“but are a pruduct of :some evoluuonazy grocess.

Thus, if th 5 ransit).qn involves an‘evolu:mnary

‘pfocess in whxch throuqh al separat:.cn of expectations from

bxolog.u:al orga ization the plastic cont:ulf of expectat).uns

upon actiony eveléps enablinq th hulnnn _use of 1anquaqe,

it would be an erto to xns:.st upon this . “uniqueness analoqy"

between the ptoblem of. the mergence of hfa from inanimate




o and a _"ve langtage * as'a Broduct of some

\
developmental prbcess cccu:nng with orestiaterid man’ enabhnq

al evolutxon aid 6o begin himan.

him; to e'merge from ai

“..: révolution. Y other. woz;ls, even if ] 15 complete

evn\luuonary sequence’.is Mnigue -in the. sérise  that thxs

deve: o‘pm_entaof,the plas;iucopt:q} of expgc_t:atmxp_s,upon..

i Thus, ifwe succ'eéa “in

_actions embodied in-human 1aﬁgda’gé,




Of this uansi‘tson- fxmi\ ai&max o human evolution.

“&1osure of the gap".

evulution. t‘hls ti.me wlth the

ntention, SE: d;scemmg within’

methodolog:.cal pnncx.ple wh:.ch may be. employed tn help

close the gap" within poppex‘s analysls of the: evoluuon of

the funcuons of lanquage.‘ ou

hwnan evblutxon. our pra_lgm

IIT.- A methodolcgmal prxnc.\.ple for ‘at 1east the partial i T

Now we  again tux'n to Popper's general theory: of A




However, we mady get some digectnﬁfoz«handlmg
thxs p:oblem by examining the bxologxcal aspects of . the:

“incorporation of plastxc cont.rols. Thus, the fac: Ehat

\orqanlsms mccxporate plastlc controls ‘within therr Z
evélution brings.us: ,to an ).mpnn:ant boint within Popper 5
general theory.‘ For. in order for an oxgamsm to. retaxn

the charactezistit:s of ' its, spscles, the cont:mls developqd

by the spec'es must be 1nhex:u:ed \uthxn the! organxsm w

Unless this cond: cﬁon were met an orqanlsm would as. it

;
‘were; ‘becone 108t and the Species of which it is a meribe:

'Would becons extinct.:'Thus;. the 's:‘:u{:tuie £ an orqamsm :

1nher.1 ted mod 1 fxca t] ).ans

through whxch :he spe ies hag passed. Hence, Poppex

. must contain the suri of the' mar

‘states in his ‘qeneral theory, a smgle organism "telescopes" s

wlthm one ‘body’ itlis: controls developed dun.nq the
15

B evolut Smiof its phylum. : iy

sequence nﬁ o! gan;sms o, whxch J.t be].cngs = its phylum

i The! orqanlsm i a kind’ of .£r al thrown up by .its phylin yet

LN carrqu thh xt the fate o; the phylum tc whxch n: b 1ongs.

:An orgamsm 15 telated to its phylum asthe! actions of the

orgamsm re vzelated to this oxgb ia

the orgamsm an Lts

are both ﬁnaxs which n\ay be elxmnaced throuqh

errur elxmu\anon- lf




The fact: that within biological, evélution the

cont:.nuat;mn of a specxes entaus.the telescvplng thhm an”

ns'v :

o:ganum of the controls developed by xts phylum cont'

fof - the b;"logxsc, an unportant metmaamqmal principle:

'Dntogenesl recapltulates phylogenesi —’l‘hat iis; since an

organxsm telescopes xts phylum th:hm i:s ckqamzatxon, we"

should\)cpect» tbat ﬂze nd;vzdual development of the

"of course]; such a xecapxéuraeion Gan on]\y— be" partia;

Fer, L€ would be a logxcgl xmposaxb.llxty that every s:.ngle

: otganxsm bemngmq to a, phy1u}n -should recap tulate,

ent;rety, the development of the phy um. ;- In that ase, ‘the

organxsm would' have to Tive: as;dohy 4a’ the entige’ ourse of !

1ts phylcgenetic evolution repeatlng it- in every deta:.l.

Morecver, its progeny. oild have to, in; repeaf_lnq.)ts

phylogeneuc evolunon, repeat all that its parents




its evolutionary. ancestors began, but with a modified
~‘physiological stricture which is precisely. the product of * *
the evulut‘aon oE 1ts ancestors. That is,: an,org’a‘nism, «

‘sincé it beqlna n:s onthenetic development at’ me' "toph of~

its phylogenet).c development. can haraly be expected to'

fepeat that phylogenetxc development. b i
Nev‘ertheless, ‘the gact chat 't must tel’

_ozgam m in,a cumplete fo:m. The organxsm as an 1ndivldual

ust dgvelop from its ‘baginaings if the embryo o8 mature.

. ordanidn whxch, then, represents & spearhead of its phylum.

“partial recap,xtulatinn of that Ehylogenetu: development

whxch must be. telescoped within' the (matuze) oxganism

) uppears to be 3 sound i evolutionaty pos:ulata. In fact, -

e 8 ; ,che applicamnn of thxs postulate to the: develugment‘ of

otqan:.sms puthin the emb YO foms the cernexstone uf the
uch has been 1earned ahout T
i

- study of em.bryoloqy from which

he org 1sms cﬂncerned.

“the ph loqenetic evolut.\on of

Thus, : to expect thmn z:hxs 1nd1VJ.dua1 development a et o

RO




3 However; he 'séems to have restricted its applicability o
v B ' : o y ; \
to‘animal-evolution .or, perhaps, to the biological aspects i

- of hunan’ 'evolutiun.u The™question which we shall. raise

is whethen we ‘can -apply this postulnte ‘to biuman  beings in

an ha‘} *o. human evolutxun.v 'mat. ;s, ‘can ve’ apply tms

,,Ic pppears that there is ‘no reasqn why we shou'd 2l pa

e expec: such a study o be feasxb].a. “We hav seen that o ZiN 3

.In add{tmn, thesé new. means of control

"r i B fnr those trxal

we:e precisely. those ccntx:ols wh:.ch enebled specifxcal,ly

human évnlucion to occur’,

L% hergfore, smce the:e con.tx:ols
; 5

were develnped in out phylogeneugevolutmn ad; ‘since,

l:hezr development was of such ,portance for Jour. evolut:.on, A




3

4

TR R development of the child) -some recapitulation of this
{ . ;

i

i

phyloqenetie evolucmm j; v i wna
Is such an hypothens naxve" It has been objected \\ :

‘by G:G. Simpson that we cannot éxpect to apply this 4 oy

hypothesxs to the study oz the acqmsitwn of 1anguuge ~L
in the ch11d wu:h the_ intentior of. dlscovexxng the P 5 b
" Jacquisition ‘of humah. 1anguage £rom animal’ lanquaqe.la o B
5 v ] § I_Thxs objeéction rested’ on :w'u grounds. Flrstly, the chila y

in acqliring His use of human language-is mot .acquiring - -

ey " primitive human language but a a‘complete; sophxstxcat:ed
e, wH, S modern language unrecngnxzably dxffe:ent £rom any possible.

timitive 1anguaqe. Secondly, the child is doing’ this <

with a modern brain.already genencauy ‘constructed .

Lot in GORBLEYA : e

(throfugh natural selecmon) vfor the us

B X g wholly nﬂn—primitlve, 1anguage. : 2 X

ool _' s, ‘Such objections, hﬁ:;ver, do nqs;yutxgate agamst g
our appnca:mn of this thochesxs. For our cunr:e‘i—n is )
not,with the actual phylogeneuc acquisition of language. ' ;
Rather our: concern is with d15cernmg How. ccntrols emerged

in our p)_-.ylogeneuc evo1u7aon enablxng‘ the human use ‘of "

language. To put it in other wordé, our edncern is not with o

disoerning' the actual route through which.human.beings

_acquired langiage, but is with discernirg somethxng abeuz .

_‘the human capacity for (hu.n\an) ‘language. That'is, we

have séeh that the transition from ahimal to human evolution




nvolved the embodimbnt‘bfﬂexp’ecta:‘ions in, langua\ge :a'ther'

than in bxologmal ozqanxzation ‘and, mareover, ‘that

llng\ustzcally formulated e{pectatxcns carned with -them

new types of cont I enabhnq pecifically human evolu:xon

% tD occur Thus, - ‘this transl.tl.?n involved the acqulsﬂ’.lon

of a capacxty to commumcate a

TO expect thxs capacxty fo: -cn

ingo; ta ely,' for the control of that comumcacmn tu DL L

athen genetically based) in man" ahd that




R ‘
Hence  if the ab111ty to use language is genetxcally
based in'man, then, addording. o ‘the pcseulate of ‘Popper’ s
nt et . qeneral theory of avolution which views orqam.sms qs

A ,'telescopes" of theix phylogenetic evolut:.on, we ought to X

-expec: a pa:txal recapitul_txon of the development of tlus 2

abn.u:y in the developmenc of t:he ehud. In applylnq th:.s

pustulate it is freely admcted that the c}uld acquu—es

o 1&nguage with .a-modérn bzam genetically constructed thzough

natural selection. . “In fact it 15 partly ~for this reason

_that wé' expect the recapntulutmn of phyi.ogenet:.c evolutmn
to be pﬂ!tiul. For 1’/ is clear that the child heg).ns his- "" 2
1ndxvxdual development at the "top" of its phylogenetic

volutmn. Nevertheless, as’we have Dxnted out, the . child

is not’ thtown up. in the world in its ndult state, 11-. must
; vdevelop 1ndz\udua11y. And, smce\ the product (of this e

devslopmenc, barring. any unfortunate gehetxc deﬁects, will

'zecapxculanon of th:.s evolutinn durinq_ individual

4 velopmen:. files

IV why ’know:mq tl hat ay: nct be enough

So far we have ‘been * cqnce:ned xn this chap:er mch
~€xamining the role-of Popper's analyeué of 1anquage

development. within his. general theoryof kvolutioncand with
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d;is}:exn'inq within'this genera} theory a methodological ..
principle for closing the"g'&':' v‘rn.hin this analysis. we_ X
bave seen that Popper's analysis|of, language developnent
bridges ‘animal and human evolution. -Therefore, we saw

that the “gap’ in this analysis vas precisely the 'gap!
between avumal and ‘human evolution. : h

On-a "5cienti£1c plane" this: uouud an i.mmedxate

interast in meving our understanding of Compton's problam

from the level of! 'knowxng that' o knowing how'. 3 o< @ we i e ;

succeqd in; closmq t}us Jgap' we could have EY more T ket

ccmplete undefsnnding oi how' this evolucinna% t:ransition
“from ‘animal to human ev&luuon mayhave mirrads a
" We' saw that nus \mderstnnding would be more ~

conplete because in order to-close the'.'gap' we would have

to account for a process mvolvmq the sepaxatx.on of

expectations from biclogical organization enabung the G

s acquuxnon of the plaut:u: Gontrol of expectatim! upon

K, acltxon and the am.beddlnqui'thil plastic control .into human °
1anguag'e. 5 L 5 ’\:
BATE S But, is this: likely to.have some philosophxcal

sxgn;fxc«u-u:e?J It .is my suspxcion that the answer - to this

ti'ue’stion is yns' % Fustly, it is reuaonable to ekpect thu:

'a more’ complete understanding’of the prucass enabling hnmnn 8

evolutian may pz‘ovide us uu.th a more’ complete: undarstanding . £

X of the pmcen of. hunun evolutiun ltult. cleazly, if we - e




f \ the emerqence of presentl

un;ieisténd»not only Fthat! new trial‘s.a‘n‘d Hew o;yp'es of
contxcl emerqe m the transition f:om anima]. to hulnan
evolutxon but *how! thls(prucess occurs, then. we will be
cdin'a better posltiun to ‘understand the process,génerated:’
through these ‘new types of trials and. contzols. .To
understand this process on“the ievel of ')cnowing haw may

even shed some 1xght upon the luuts of ‘the pxocess oi "

human evalunon genezated ] ough these new types of

trials and contmls as well as suggesting the pussxm n:y

\tna s and contmls.

:asa

how' does carry with it !:hese suggeauons, wit by no means

implies that, this solution will:carry with ;t\mechod of

vpéedictixig‘“subsecjuené ‘evolution. Thit 8 if we unde:i

% stand the tra ‘s;txon from animal to human evclution on the

level o 'know1n9 how', ‘the’ fact thaf. we would then

\mdezstand how ‘new types of tnals and’ controls emerqed in*a

': our: pre-mstory may suggest the posaxbiuty of the K

emetgence of “unknown or unrealized controls. in our-

subsequent evoluuan. But thxs cleaz].y does “not- sugqest

that such” A5 dnder sEARGLAG of this jtion on the level

of Hnowing: now' is nkely to’ ba capable’ of predlctan

unknown ypes. of trial and .,




h o . i . . 1
. ‘controls: ' Such a suggéstién would be clearly.absurd since )
‘it would require that an evolutionary theory -.a theory

which is i o ¢ for the emergence of: higher

lével structures from lower level structures u be capable/ . s

of predicting ‘the 'path' of unrealized products of i

evolucmnuy emergénce. - Clearly any Such 'path' of the &

subsequent evolution of, higher stages could not. be predicted
£rom the: standpou-n: of the 1nwer stage. Rather, ‘after the . 3

“.event, an e\(olutwnary theo:y may enable us tc understand

what occuxred ‘during ‘this. paxtmular evolutionary. Frogin oo

transxtion. An’id, by so domg, it may: suggést Eussxbiu,t;es

- for ‘subsequent evolution without being able  to _predict

this subsequent evclution. > % i

Hovever, it w111 be: beyond the ’ scope ©of this thesis

to- speculdte i Gpon all’ of ‘the possible ramifications Of the - ¥

" clnsure of. the 'gap’ for undérstanding. the growth:of

knowledge - ‘hu.man evolutxon. I merely suqqest here that

2k i it ds plauuble that’there are .al number of ramifications:’

for. understandxng the, qrowm of kncwledge through the o™ it

. closure. q(v this ‘'gap". £, . o S

z Neveztheless‘, it“will be my intention, to speculate-

upnn at least one such possihle ramxfication of thu study

as far' as: the qrowth of ‘keiowladge ‘I8 concérned.;: Thé isaue

: whxch will be’ my concern in this reqard is the chtroversy

-concernan the ro,les of the contexts of d:.scovery and




| other.. For Popper,.the context of discovery, of the..

_-errors within theories. Since this realm is not: dependent

“interest, for Popper, ‘but he maintains that it is irrelevant

§ " The question of how it happens that a new

justxfxcatzan in the growth of knowledge: S AL
"~ For Poppex, ‘these two contexts remain- separate.
Since he Viovs the growth of knowledge to be a process
generated by a trial and error mechanism with the, t;xials
being linguistically formulated theories and the method of

error-elimination being crn:xmsm and xefutat;on, he

maintains that these two contexts are separate - from each:

process of the fornation of theories, is uhimportant .as ;
£ax as understanding the context of ]ustxfication, ‘of the
evaluation of theories and the elimination of errors within
‘thennes, is concerned. Thnc.u,_ for Popper, the gruwth of
km;wler;lg‘e is entirely uiuv\in the context: of justification -

the realm of the evaluation of theories, che'_euminati'cn of

upon how those t.haozies' were ‘formulated but is only concerned
with their evaluation after, their formulation, the contexts,
of ducovery and jultiﬂcauon remain sspanted, 'L‘he

questmn of how theories are formulated may be of empuxcal

from an epxstemlogical viewpoint. Thus, Poppex wntea.

-. .idea occurs to a:man - whether it is a musical
theme, a dramatic ‘conflict, ora scientific o
theory - may be of great interest to empirical . |
psychology; ‘but it is irrelevant to the logical :
analysis of scientific knowledge. 'This latter ? E '
is.concerned not with ‘’questions of fact' '(Kant's
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' K " e :

quLd facti?) buc only with questions of
‘justification or validity' (Kant's quid junis?)
Its questions are of the.following kind..Can a,
statement -be. justified? " ‘And if so, how? Is it. -
testable? 'Is it’ logically dependent upon certain
o other :statements? Or,.does it, perhaps, contradict
¢, them? In order that a statement may be logically"
examined in this way, it.must already have been
. presented to us. .Soméone must. have formulated xt.
and’submitted it’ to'logical examination.

It should be noted here. as a matter of. clarifxcatlon

that, although Popper has' mennoned that ohe of the.

* questions xnvolved thh the evalnation ‘of theprms is

whether they can be justlfled, 1(: is hlS Pcsx.tlon that no.’

theory can ‘ever be flnally )ustxfled “That xs, it is hlS

& position that theories can only be. shown to-be falsxhed

and: that positive evidence’ in’favoir of theory corroborates
: witnoh: jus:ifying'it.zz' In brief, it is popp’ex'; position.
that the best theories ‘are those which survive tha; "
contimicus e engendered by the élimination of errors
regulated through the idea of truth. 23; o .
Eopper sees' any confnsmn in ep;,stemoloqy between

the Contexts of dlscovex‘y and the contexts Of Justifxcation

i t:o ‘be. an ontgrowth Of the idea that there are absolutely

reuable sources ot ‘knowledge whxch may,: as it wete,
qustxfy knowledge by pedlgree. That is, it is Pcpper s
view that the belief. in absolutely reliable sources of ¢
knowledge thxpuqh which "untainted, pure, lénowledge“ may
be attunea is responsxble for the confusion of :the

controls of dxscovery and Justifxcation in epxstemology




The quest:\‘on whxch shau concern .us aEtet our

examinacxan and closure of the gap" in ‘Popper s solution




CHAPTER Iir

HOW_PIAGET CANBE mians'mon As cxb'smc THE "GAP" 5
I anqet's npplicntion of the pnnciple ‘ontoqeny xecap-

1tulntes phylogeny* L P \' .
Piaget's Snterest in epxs:emu].oqy/ became iully P

eveluped unlylu,itez a long 4 valvement in’ the" uciences, t

P rticula:ly biologx and chxld -psycholl

t ep temoloqy it was, uith a ma:ked'/

" adxtlonal methods. of. pnuosophy ‘piaget saw’ the trad

“ional ep' 'emlog;cu question; ar, "How is knowledge:

6. 0 ! possible?'l This question, Piaget clains, was both oo

broad ‘and- toc vague. - Mor . -its major L _fo;

- Piaget, was. t.hat it vieued k.navledge as; at lea:t in

:prmciple, sntic - a sute to be. obtqmed.

That 15. Piagat clams that the ezad.itxonal appnoach

to 'e;;istenomqy was in errorin that it assuned um.,r e B

-~ S 5
descxxptxon nnd uxplanatlon of el!.!.:y. Thi. com:eptinn, o




P).aget cl ims" that it is vn.th the ra

.process; ‘not ‘a stai:e <

s ‘. 'fact! of knowledge as ccntxnually\chanqxng and evol.ving 4

A . that e ought to begln epis temology. By domg so, Piaget .

Y clam\s that we can delxmit eplstemologzcal px‘oblems to

manageable areas and ask as the central problem, "'How is - - P

knowledge incre: ed?

» % _-' Justxfy t:he validity af knowledqe by pediqree. a/s -it-were.

Since Popper re;ec/ts the notion of: absolutely reliable.:

sources\ “of nowl dge,r he ‘also re]ects ch quasnons as r)

“how 15 knowledqe possxble? and er asks, *how. do we 2

% detect er:o;?‘s or 'how es knowledqe pxoqress?'7

/ anget f\xzcher spec).f es hxs cent:al prcblem for

pxste!ndi’.oqy, he askss el aiA" e W e s

Tyt i g

W By what process does a sbxence pass £rom.a v 4

/. .'Specific. khowledge,.later judged insufficient, to R,
another specific knoyledge, later ‘judged superiox
' by -the :common consciousness of adepcs of this
di.scx.phne? R

A

“Thi ques:mn, ‘Piaget” ‘points out, " has both nomtive L

'.amd factual aspects. S ly, r_he nurmative aspect‘is the DogRt e




Ay stndy.

wdgemem: that one state of’ knowledqe is_superior, more
valxd. than its pxadecessor. Secondly, the factual aspect
is the pzohkem Df the nature Of the " mecharusm of transitlun

from' a: 'lawer' to a 'higher' state af knowledge.‘ ’l‘hus,

Piaget Views Ius qenetlc epmtemology to.be essentxauy

collaborative. Psycholoqists must: study che\ natura of “the 7,

. cnnsxnon' 'from one ‘state ‘of knowledge ‘to ‘another;' logicians’

m\;s:t» /fozmalz-z the states of knowledgb obtained: so as to.

‘ Thxa charadterxzat;on qf the cem—.ral pxoblem af
pistemo].ogy would not upset Papper. He, Atoo, .would fxnd

terest in such ‘a callabozat:.on. -However, Popper would

. not, strietly speaking,v‘epxstemoleqxcal. ’I’hat i,

Howeve




R

N B * N

1og1cxan ar(d scxentxfxc spec:.al;st as descn.bed hexe°by i iy
Piaget whicl would const1tute the' ep).stemologlcal or .
evaluatxve aspect of. this cnllahcratlon. That A8 gor”, L Ty

Bopper, the logician and.: smemunc speclal:l.st concel:ned

“vith epistemology would desc:‘ihe as’ clearly a8 possible

.how. science should develep n otder to.be ratxonal.“ in -

‘. oxder that che eumnacmn of errors thmn the present el te
10°

tate of knowledge wousl.d be as etfect:.ve as! pcsslble.

. HoweveE, it is cleat that' Piaget's 1nterpretat10n 2 ]

of thxs collLboration ‘would ot be in accord

Popperian charactenzatmn of Y :.aget does dxstmqu sh




o involved in the formation of knowledge.'? ’ o

Piaget- gives an. .explicit statement of this S . l

ERC 'hypothesxs»- ’, B i
. "The fundamental/ hypothesis of genetic
v epistemology is that there ‘is a parallelism
between ‘progress made’in .the logical - ‘and
ratignal organization of knowledge and, the : )}
corresponding formatiye psychological .processes. . *
- ‘ Well, now, -if that is our hypothesis; what will
(4 be our field of study? ' Of course, -the: mos‘t
fruitful and most: obvious fxeld would be re=.:
“..; éonstitutinghuman history of
- human' thinking in prehistoric’ man’
i twe aré.not very well informed about ‘the ps S el
- =" ology: of ‘Neanderthal ‘man .or about ‘the. psychcloqy % .
of Homo siniensis of-Teilhard-de Chardin. Since '
. - this field of hxcqenes)s is not available to.,
. ‘us, we shall doas biologists do:and turn to
ontoqenesxs. Nothing could be 'more’accessible-’
to ‘study than‘ the ontogenesis of these .motions
' . There are children-all around us.. It is with.
9 5 children- that we have.the best chance of - »
% studying: the development - of* 1oqica1 knwledqe,
& i mathematical knowledge, physu:al knowledge -and
i @i, so forth. (13 . ,

1oy 5 s B “we can see here that naga: appll.es

methodolcgwal prxnclple wmch we discuséed w‘t}un Popper gl

: o qenezal "thsory. of evo].unenx ,Piaget's purposs in app1ymg

this prmcxgle Js, __however, nct to “close’ a
general’ theory of e{n_mﬁion. Rather, Piaget s purpcse 13

Q merqe:, a'p‘arauelism

"\ to.demonstrate his hgthesxs of!

< between the contexts d.lscuvery and ]ustif ation.’

This bnnqs us to a ctucxal pointias far a

; cezned. 1: will be “our intentlon to” appl} Piaget 8. work:




‘principle 'ontogeny recapitulates phylogeny' to close a

of this pxocess of separation, 1xnguxstxcally formilated §

"gap" we dxsderned withifi Popper,'s solution to Comptdn's

problen and thereby within his generai- theory of evolutlon.

But the Eact_ that Piaget views his application of ‘this %

principle as a means of demonstrating his hypothesis of a S :
mefger between the®contexts of discovery énd justificatic'n
stjould alert us o the possible ramifications of this study
as Ear as_the issue Of - the role’of these contexts in the
grov;th of knowledqe is concerned. . N &
In fact, we can see a certaxn/smu.lazlty in our

\

applicationt of Piaget's. work andhis.application of this

postulate to demonstrate ‘a-ferger- between th‘ese two con=

texts. ' For our: problem of the "gap" .is.the problem of ..

accounting fof the process of the separation of expectations,
£rom ‘biological organizatiom Yesulting in the development
of the'plastic control’ of'thouqht pon action and the s g

embodiment of th;s control m hu an 1anguage. That is,

our, problem of the ‘gap’ deals‘ th the context of discqvery - o
t;.he prccess Sf the separatwn of expectacions Erom b;oleqﬁ:al

orqamzatxon - .in order to dxscern something ahout, the

b
cm\r‘ext of ]ustxfxcatlon = ‘the posslbzhty of the plastxo

control’ of expectations ‘updn actions embndxed in the product R

expectations. : . R




’ R . Hence, if we succeed in demonstrating, throuqh

Piaget's appllcatmn of this principle:'ontogeny recapit- .

J L ulates phyloqeny , that the,controls ﬂbodied inthe”

descnptxve and ar ive use of lah 0 arise due

to the separation of expectations from bxnloqxcal organ-

. 1zat10n, then we may be in a better position than heretofora

. " to discuss the broader issue cancerﬁwuh the roles’ of L
the contexts of dxscovery and justi tion in the evolution
of knowiedge. For then, it would appear that at least as

A early evolution of knowledge is’concerned there

Lo " does exist some parallel between these two contéxts. That .

is, there would be a parallel between .these two contexts
.insofar as the contexts. through which the v,ﬁuseification'
g ' of theories is Fegylated would be viewed as dependent upon’
. 3 3 theirtptocess of foxma‘tion ,thmugh'_ the separation of 5

_expectations from biological organization. But this merger

'_\' of these two. contexts during the' transition £rom animal 'to
human ‘evolution is quite different from a merger of these \
two -contexts in »the'subéequent growth Df knawledge. In

- ‘ the subsequent growth of knowledge, a merger :of theée

. contexts would have: to ate that an ing

of the process of the :formation of thedries is relevant to -

- . the justxhcatxon of theor;es throuqh the controls

- available. . Thus, cur problem, at that point, would be tb

‘consider what, if any, are the implications 6f this merger

Ty - i 3
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of these two con:ext? aduring the transition, from animal.to
hunan evolution for the whderstanding of the rolé of these
two, contexts -in the® subsequent evolution of knowledqe.
Before going on to pur application of Piaget's
work 1 ought to réiterate my remarks concerning the
similarity Between ‘Piaget's application of the principle
Yontageny :eéap;eulates .phylogeny' and our application of
Piadet's work in order to avoid a possible misunder'stax’ujiing.
That is,,1.do not ‘mean to suggest by. this that Piaget
'really! 'is concerned with:our problem = the problem of

the 'gap' - when he applies this principle.. All I am

‘suggesting is that we can understand Piaget's application

of this prlrlclplé in terms.of our problem. That is, we

.can employ Piaget's Work resulting from this application

to see if we can discover something of importance as far

i as our problem is concerned. I am in no way suggesting

that Piaget was motivatéd in his application of this .

-principle by Qscetnxng a problem within Popper's general

theory of evolution - & suggestion which would be quite
abs‘urd\ccnéidering the chronology of Piaget's application
of this principle and Popper's,formulation of his general
theory of evolution. T g

That is, we can employ Piaget's vork resulting

" from his application of this principle to our problem\ of

the ‘gap' because we saw that Popper's general theory of
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evolition led us|to expect its.applicability given the
importance which|he ‘attributed to the development of.'the
plastic controls/built into human language duriiig the
transition from pnimal to human evolution.: At the sime .
time, the indicated similarity ‘between Piaget's mocivati&n
for applying this principle 'énﬁ» our motivation in attempt-

ing' to close thé 'gap', has led us to expect the results

.-of our applicatjon of this principle to be of some

importance for 4rriving at some decision concerning the

roles of the contexts of discovery and justification in

the growth of.knowledge.

11 Piaqét"s theory of intellectual development - “how the
controls embodied in human language arise through a
process of the separation Gf expectations from biological
_organization. '

Central to Piaget's analysis of the intellectual

development Sf the child .is the notion of a structure.

° A structure, for Piaget, is a system of entities, properties,

or 'things' inter-comnécted by laws of interactxcn. oMore
specifically, a structure. is'a system governed by Lavis
which apply to the whole system and nat merely to xnduvidual
elements within the system. That is, ‘the laws which govern
a Piagetian structure are t;anéform;-tion laws - they apply
to elements of the system and transform one element ihto

o

another. Finally, a\ut ucture is 'cldsed with respect to

]




i
its transformation 'laws - when thé.laws of the system E L

are applied to elements of the system, the result is also
14 4

© ' ‘an element.of the system.
: “ , Piaget faintains that the intellectual development

T . ‘Of the child is characterized by an interaction between -
subjective structures available to the child for ordering

‘ " and making.intelligible the environment which:confronts

i ’ him and: the sgructurés which the’child confronts in the

envixanment. The first aspect.of this interaction Piagetr

refers to as assxm:\lation and involves the m\pos:cion by

the ch:.ld of his sub;ecuve structures upon the environ- X,

"ment. “The second aspest of this interaction’ pidget refers
to as accomodation and ‘invglves” the alteration of sub®
jective structures asa result of féedback or resistance
£rom the ‘environment .S ; E 5
These two processes, Piaget .stresses, are
complementary to each other. Neither oceurs ‘in total , . " iy
" isolation from the other. Rather, each process reférs
to the two pcles involved in any interaction' betweén the

subject and the environment .S However, {#hen attempting

to understand the nature Of the interaction between the \

subject. and the environment, it is useful to employ the

concepts, of ‘assimilation and accommodation in. order to

focus-upon what may be, at any particular time, the .

document aspect of this interaction. ' In other words, the
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-betwken assimilation and accommodations.

this interaction: equilibration.

b AN BT EE

concepts of assimilation and tion are ions

from a situation in which the subject and ‘the environment
are csnstantly interacting with each other. But, th}ase
abstractions are useful for understanding this interaction
to the extent that this interaction may be described; at
vaziou.s-‘ times, by one or the other of the complementary
processes. Thus, for gwample, consider a young baby who

is presented with a rattle for the first time. He abbpnpts
tc ass_im:lata it to his structures.. Previously he may
have'learned to grasp-objects presented ‘torhinm.. s6 he
attempts to assimilate.the rattle to the grasping scheme. = v %"
But he must also, at the.same time, accommodate Hits !
strictures or schemes to the rattle. He mist accommodate

his visual activities in ordexr to perceive ‘the spatial |

position of the. rattle well enough to ‘enable hin to grasp - 3
it.—He must also accomnodate and co-ordinate the nuscular
acmnues of his arms to his visual activities and the ~_
rattle. ‘In grasping the rattle his fingers must accon- v ;
nédate themselvés to the shape of the rattle. ‘In short,
the grasping of the rattle invelves a series of xnteractions
17

The fact that ‘these’ prqcesses represent two poles ' -
of an interaation betwsen the subjeﬁt and. the enviromment . :g
1eads to another essential,poiht of Piaget's concept of W v

18 ' 1his refers to the b

(% . “ e !




coiitihual attempt by the subject to obtain'a staté of °
o ¥ equllibx‘lum between assm\llaticn and acccmmndatmn. That .

is, :he subject attempts to ohta;n suba‘ectwe structures’

L. # . . whehare so, Fitted of accommodated to those of the

; " . environment that there is a stabiljty in thelr interaction
. so that no alteration oceurs within the;ubj‘ect"s‘

_ . str‘u’cwres:lg g B a ;
E ~A1£nou’gn- it m;;;ht appear -tht, $&,such o posnts ©
. | /. of absolute equilibrivm or adaptivity vere obtained then’

' henceforth there could.'only be assmuatmns ‘Quring the
subject's mteractmn with the environment,- stnccly

, speaking, r‘is is not the case.  For to assert that only

assimilations occur from this. point on is.to overlook the

L Fact that such a state of absolute equilibrium would e,

itself, a’product of many assimilations and’accommodaticns \
W, »dutin‘g the subject's interactions with the environment.

. Thus, ‘since this state of absolite equilibrium ‘would: be

© such a product, then'any assimilations henceforth would
involve accommndations to the extent that stabxlity has

i . been: reached only.in vutue of these prevxous accommodatxons.

+ Hence, hssxmuat;ons from the standpoint of-a “structure in
i - N £
¥ absoluté equilibrium would 'still involve accommodations
x 2
N . to the extent that the absolute adaptlva.ty of the structures:
would pr prevxqous . A
. . - ¢ : :
X 3 » B
% i ; S
\ P \




However, such’'a state of absolute equilibrium or
R .. ~adaptivity is never actually obtained:. Rather, any act-
; ually’realized equilibriun occurs:only for-a.limited period
ofbdiie becise, Eie subjective structures involved will
.always have some restrictions and limitations eventually

Wi g g0 . s 20

resulting in a need for accommodations. Thus, Piaget\

characterizes child intellectual development in terms:of

several periods of "relative equilibrium" in which for

+ ‘reasonably" lengthy periods of interactions between the -
subject and the environment little alteration: of the “* L. ;

. subject's structiires occurs.2l The four main stages of ‘s

"relative equilibrium" characteristic of child development, v

§ . 4 for Piaget, are the sensori-motor stage (approximately

ages 0-2 years), the pze-operat‘ional stage (aqe.i—7 years)

the operational stage (age.7-12 year$) and the hypothetico-
; : ; ;

deductive stage (age.12-15-years),? . ' Y

+. for Piaget, these B

o3 it is important to ndte tha

.. " classifications aré not, rioninal byt reflect the actual =

acquisition of dxfferencqwgecnve structures. This is .,

get, by the fact, as we'shall seel

i . demonsttated, claims Pi

o . that the acq\usxtlon af structures is riot simply a cum- * ; i
3 [
by “ne 'ulatlve process but involves the reconstructmn or e !

. « :
i » ' reorganization of previous structures within a newly .. z i

acquued structure. Moreover,(s;.nce any partxcular S

tructure is chatacterized by its closuxe, the final




", as a continucus, but ‘not 1linear, ‘process of yinteraction

acquisition of a particu_la;: stracture, is: marked by a kind

of acceleration during Which this closure property i5 beihg

obtained. Thus, the acquisition of a structure is marked
. by what Piaqe‘t refers to as a "relative discontinuity” *
which reﬁéc:s' the completion of the construction of-tha_i-.
structure through the realisation of its closure with

te:pect to 1t transfumation laws.24 0

) Thus Piaget views chud xm:e].lectull development

between the sub;gct and the environment. It is continuous
xn the sense dm-. ths complement\axy precesses ‘of assim- )
* ilation.and accommodatxun always occur. But not lz.near
‘in the sense that stages of relative equilibriun between :

assimilation and accomodatmn are progressively obtamed

" Perhaps, a better chatacterization of this process may-
be to refer to it_as "stepwise continuous". ) i
But what are the beginnings of this developmental

-
process? If child intellectual development may be char- . .

acterized.as a "stepwise coﬁéi{mous' process of assi.mnac;xm? . 4
and accomwdation‘ :esuxung in perios, of relative’ equu— o

ibfun,” then what are the flrst guhjective “givens" w)ucn
‘permit this 1nterac:xnnary process to begin?

3 bipget 'munuins ‘that ve' ‘cannot kn;w what thése

injtlal stiuctires might be.' For af ‘the arliest leveél

of cl;ild aeveLopmm., the sef -motor stage, the’ sub-




* jective striictures through which the 'child interacts with
his environmerit are hereditafy. That is, the child at

this ).e'v‘el.‘. simply acts in his env‘xrbnment u‘pon the basié

of various 'schemes of act;nn" wl’uch are the hehavioural

B Vi a3 ounterparts of mhented phys.m1oqma1 and’ neurologxcal

" stvictisy 25 o "

' The sensori-motor child's. actions,’ that is, -

exhibit certain general patterns, such as g:aspi‘ng,
Looking, sucking, ‘ete: _Piaget refers to these as “schemes
of atticn® which he aennes as. the qenerallzed form of a

‘repeatable action.2®

'By \tbis he means that a scheme .of
action is the behavioural manifestation of certain physio-

logical and neurological structures which permit certain

t:ypes of action .to be repeaced or applxed to new sxtuatxons.ﬂ

Thus, at cms 1eve1 chere is no separatmn ‘of "expectation" 3
Erom biological axgamzatmn. . Rather, as within animal s 5
- avo1GEIGH,  Ele FaReOti O EGE FET1AYS CKOGCEHELOHE) 8%

incorporated within his biological organization. » 3

Ultimately, says, Piaget, We may know more about

! thiecs structure of these schemes of action’ thxough rore.
detailed information ‘about nenrological and physiolégical - L
s:ruct'ures. But-even in that case, we would not have
aiscovered a "beginning® OF intellectual development. For

‘whatever these neurological and physiological structures

may. be, their structure will'depend upon more primitive -
- : Vol i .




structures of whiéh they aré an evolutxnnax:y product and

28
so. on. «

Thus the question of the origin of these schemes

of action becames, for Piaget; pre isely ‘the question of

the ur'i.qin of. life from inanimate matter. .As we have

seen. this question may, £o'some extent, be 1egxnmate1y
.\ considered outside the scope ‘0f " an evc:lutionary theory. : !
The m\portant pomt as far as oG, problem is concerned -

the problem of accgunting. fcr the Adevelopment of new types’

oF control of expeccacmns upon “actfons in the process of -

the separation of expsctat:lons £ron biological ofganization:

3 .7 and theif i on in ‘human langu - is that these
i : 5 :

i ¢ schemes of action are nothing more than the behavioural

counterparts of. inherited neurological and physiological -

structures. = Thoa e .
e That; is, we can see that the fact that. 'blologxcal g i
Py expeccauons' or! dispositions co react -are ;mcorpurateﬂ e S, 0 N |

w.\.thl.n biological o:qanxzation xmphes that the organism

or the baby cahnot separate his expectauons from his
actions in which some expectatlon ordisposition to react
.. 'is manifested. We saw that.this lack: of separation between
'moloqxcal expectations and subsequent actions, based up=

5 on them reflected in the limitations of the animal use of

1anguaqe. Since the orgam.sn\'s or baby"* s expectar_ions nx:e

B S 1ncorpox‘ated in his biologxcal organization, his use’ of




language - ‘his. axnucy o ceﬁmunicate expectatJ{Dns r
dxspcsinons to :eact < .was 11m1ted to expressing or

nani festing his dlspcsitiuns/ %o react in his actiéns:

0 s ! On the or.her hand, we ‘saw ‘that with the: human_use

tent. of & tions' b o=

of

js .7 munica ‘throigh their linguistic formilation. - That .is,

- with the human use of 1unguage, the expectatxons them—"
selves, llnqulstlcally formulated theories; ere communxcated 5
Thus we saw_that expectations. vere- able to.exert a plastxc

control over actxons :.n virtue, of ‘the colu:rols over the

: ,concent of. expectatlons built  into ‘the descripnve,and P e B
i a:qumentatwe use of language.’ In cther words'; we can -
: 3 N
" become_ p £mm hmloq;cal' %

" see that once e

organization and’ ¢ ded in linguage, they becomeyjéparite : -
! bt

") ron the actiéns based ubon expectations. -Unless lxnguxst—

: “‘ically formulated expectations - theories’- vere separate 1

from. actxons based upon these cheor1es,_the"descnpuve (

conttol upon actions. 2 &

This’brings us to an J.mportam: point, The process

',of che separatmn of expectatmn from | biologxca{ organ—

. xzatxon involves a process of the sepax‘atlon of expectatxons

frnm action. ' For unless human expecta.tions are separate

. from_the actions based upon- then, we couid’not emplny the

i ; ';descriptxve and argumentat‘ye functions of wlanguaqe. LR




Unless human axpectatxonl were separated fiom action we.
coula not describe statesof affairs; ve could mere 1y

respond to them based Gpon Some aisposition toreact.

and, even more clearly, uniess thi

sepaun

of expecx

' agion. from acnon existed we could not .angue abuut the

> _val.\.dlty of a de-cnpuon of - sbme _state of afc_aixs. i‘or.

> be:abl e m argue ahoub aeacn,pua, :

thought, irge

occuf-..  THrough this pmess we ought m see how Lies 9-

expe:tationm lapara!‘.ed fron the lchuﬂl context in vhxch

re

_they. are realized, bli o exert am 1ncreumg “influence.

“upon subsequent

cuons band upon chq. In -qu,uon, e

ought to see how this p'ocess

ble ;heu expsctations

lnent, we no!:a that the

from biologi

-~




xpactatlons “from his

“child’s ‘ihability to separate his

s bsequent actions. © That sy
 ‘eangot . represent the form bf a .scheme of ‘ction on the -

the senson. motox chllﬂ

level of~»thought. Rnther, iut the sensorl. mntn:‘ ch ld,

“ascheme of action can only bg manxfésted inhis actxcns

) 'x‘hus. p*mz o his actwn, the sensclu—motor child canng:

£ Rathex.‘, he s)mply al ts :

“and chen carxy “them out




1ogic q; ,graer. I order o achlbve the desired epd of -
suckmg therub ect, “the: baby must brde\z\éhe c‘b o:dmau
“of 'his) a\va1lable scheries, ‘which he will employ~ ~as mean7
‘j‘cowaxds Shat anil Ya cmﬂ.d nogf for example, attempt 6
No
+ grasp 't a—.

.’scheme. Thxs ptactxcal order of the\ means—end relation-

. £on tits actions 'to’the e)écent that R:s behaviour .ex}f bits’
by

-’ tendency t \nsger ijécts as still m ex stence i
" despite Qne fact chac'the ;

¥ field of perceptlon.

ob




notmn of ob]ect

'dxsuppea ed; -~ The cmm., ithout thie

pernanence, would no longex attenpt to assnulate thxs :

\eb]ect_ when che screen lis placed in f:ont of ik Bm:, 'y

he child with the nor.mn of ob]ecr_ pemanen would 3 25

“ 11\- 2
mhss pnim:' .
ﬁerhaps e bawderseand the y's. !cinatmn

g 1.dered to be dis: ring and ng dunng the game

we ‘could not understand the pom:\the game Eor the

RN Sty F ! >
o ‘as;r. in.order-to'un mzz,a how the proces of ‘the;
£ separatxon ‘of =xpectations ,f:cn actionkbegins, for anqec, \

we have: to ask ‘how the attainme:\t eﬁ the concept of ob)ect

pemanence is vxewad 5 be' d;conse e ‘of r.he incre: ¢

co—ordmated. ‘Our pzoblem

1nczeased cb-m—dinni.on may.’




il by pointing -

| out f_hat the co—cxunauon of acuem heqlns to assune a

RNER

{ group structure, thut is, ‘the co—ordmauon of- actx.ons gt 0

‘1 beéms- to anume the ltructuxe of a 'gmup of dlsplacements' nooog

e In general, a satibeiatioul, group is a system or. ',

set of lement: B with or




. The -qxouxros displacements' involved with the

co-urdxnauon of actions .'LS characterized by “the" s't o£

objects and “the" éperation. of- dlsplacxng or moving then. =

The chxld’s at:tempta at assi xlannq objects within hu =

.schemes of"act:s.on and d:e:.ﬂuhsequ&n_ cu—o:dmﬂtxon

qradually 1eada hu\ to become aware, in hik actmns, SOF o T
the* gtoup properties O\h:l.s act:.ons upon oh)ects. 'rhat 1s, », -

v,although he, is not ccmnci.ous oE these p:apexues qua nb]ectu s

“lin his adtxvit

et zepresenzuuve thouqht

itlalf l|e becumes .ayare. of associatlvﬂ:y,

'.wnen ha: renlxzea that he can each 2 ceruin poxnc byn 2

several dxfferent pat}m Pur e au\ue. ‘he can reach: :ne

lxvxg rom fro- the kn'_chen exthér by loving thzoug (‘.he

dxnmg ‘ma- or through the - ball . Of coursa “the menu v

222 P iy elenent takes care “of itself, ias it were, ‘since ranaxning

1d ute it.

But.what about cfosﬁie? 'm' ordar-fo‘x; ':ne éhud"qo‘

el
S




1a, hen its “duappearance -

of the !'group of displacements'

s n: were, 'foxces the concgpt Qf iject pei-—

parspect).ve, nn .ancl.ve .'




appeanng sin; his xlnkdlafe suzmundans.' However, with.

the attaxnmnt of ‘the notmn at obJect pemhence, .the.

1d becomes a- vurm-as-'
:o t:he chxl.d. Th\ll ‘the ch‘ld‘s votld becomes ‘de-uem:ered"
y 'l'here is he:e a ki.nd of" Cbpernxcan revoluhon. “ The ch:ldv

- ’ no Ionqez zelates to everythan in ‘the world from the .

on “the 1evel of cunceptual

For exAnpie, a stmiy by A’ Szeminska of chxldxen

though ch undez-




'seyaratxun betweé ¥ expectation and action and hence bxo— > L

1ogical quan;za:mn. For, even, at thu 1eve1, ar(d to a 2

certain ext, nt, also at the concre:e operat).onal levely;
i f

' the subje

though; ‘s, txed to the contén&s of the.

Foey o Present md’zlent‘ 1 ¥ S Vg v G R
¥ : ,In fact, Plaget chazacteuzes\the procsss of- ’ :

transztxon £ron the sensori-jotor: level to. the subsequent % g Tl

geb ok intellectual development as largely

i tter ‘or.

i known'

e crafma ign:of what is,

at. the 1eve1 oE ac‘uon

: representat on.:

" mhig"pra

i gtadual mtenonzauon “of‘the'’

chemes of actidn intoA b

; rep:esentatlve ConCeptSA This; 1ntenonzacmn process is

achieved through & series of teflnements apon what Plaget U

refers “tor as the semiotic




ligence wh}oh is’ thoight . *

This process bégiing fxrstly by 1m1tatxon in’aoti ns.
v The ch,a imitates the pehavicur ot others, partxcu}axly,

of course; pareits. Thls 1m1tat10n in astion becomes.

deferted by bemg carned out not only in the. presence
[oF
Of" othets hut also Aunng their absence. jrhe ;h;ld'h

7 I8
ymbolm,, e intends:his

or other‘evants. Thus, “for -exa

defex;xed xmn:at;on, and sym.bolxc pl.ay are— viewed _y iaget

“.as xeflecnnq a qradual mteno Yzation of ulutatlon. It 5,

-process v claims

of ‘action of

cinter xorlzed.

alchougx, bhe acquisition of 1a guage

his: anaits n; anget does: nat consider. .




mtenorlzatm\x of xmltatxon“and ‘is partly dependent upon

e dogenous ‘or rpa‘ttgatx na. ccors :esulnnq in the co-

Bl o ord;nation of ac; on:

It is unpbxyflb to note’ here that

5 an thremely general, func:mn

this ‘semiotic funl:;io

,,ﬁf lanquage wh;ch kervades »311 of the-funcnons discussen
grevmusly with xef‘grenc} to. Fopper, :hac iz,” the expreasx'

. sig aumg, descnpt\we and PARES

atxve functicns of

e same ’ structul

[¥ . ‘accounts . for this difference }

- chilii/rer; a’xe ’mﬁch .'nbre‘"hampered\q,n developing the co-

‘ordirnation of actions ih space«th&bn normal, or-deaf’ and -

e ".dumb/chxldren.“

The, .result o£ t is pmcess £ mtenonzauon 15‘

e atta unnen(: ©of: the: concrete oparac

Snal J.evel. Thx.s ,J-‘sb’

_vat: amed when'. the " schemes o act on’ n the s_enso;x—mqtor‘

>
o
e




. |

3 1eve1 have been interiorized {_o form (def)nltlun) Oper<
42

= ‘ations. Thx,s results in the fcrmatlon of concretfe

,eperatxonal structures through the mcemomzacmm of the ’

3 co—ordmatwn of the schemes, ?f action.. “A concrete .

i o ; operatmnal structure achieves this mtexionzanén by

i Yorming systems of operat:.ons which have an op‘%a#mml

reversxb111ty :

bezhaps ‘an example will help clamfy thx.s point.

. If we.: p:esent c}uldren w:n:h a-colle *xon Qof ten st;eks

'ear:h vary:.nq in length by smau amounts o - each o:hez,

and ask them to arrange them 1n order “of mcreaélmg s1ze, N ;

we’ can obszr

111um.1.nat1ng dlﬁferences of apbroach ;' s

ﬁhree sticks in order ox‘, if they do succeed An ordennq

4" the" entlre series wr:ecuy, a0 s6 only by a trial and . g

T error ra her than a Systematxc procedure. The chxldr.en

. of ‘this stage have not formed an operational st't'uctﬁre of

i "seriation' .. Thus they cannot deduce that, if .a stick;

\s is greater than'A itwill, it the' same tine,'be less has

‘invz‘:l\ved in

nature of the' concept of translt.\.\llty by rememhgrinq that

i
by
&
l
i




S

“this conyiction
: mdmannq that ‘hie possesses an operétional structure which 7Y

: 1s closed with respect to the translt).ve Zelatlon 1nvolveﬂ

the shortest temax.nlnq stl.ck, lacxng i next to the ‘first

‘oné and so -on.. His method, anget clauns, reflects his- L

of the concrete operatxonal lével, have operations or trans—

even if a pre-operational d is shown A < B.and B < C,
B s

he will not be able to state the relationship between A and

C. ‘When asked why he.is unable to state this felationship,
the pre—cperatxonal child wxll simply respond by saying
that he has never seen' them togethen“
: " In contrast: to this the conérete operational child
will state 1mmed1ately that A-<.C. Moreover, when asked

to justify this’ conclusion, -he w111 simply state that it

is. forced! smce A < B and B < ¢.4 naget accnu“ts for,

£ necess;ty in the chxld's udgement by .

=
in ordering :The concrete cperatxonal “child, ‘wher asked {

to, arzange ‘the ‘ten stic s in order, reflects the operational 3

hature of . this structure in his‘method.” He procaeds system—

a auy. He compures _the’ sticks and selects the shortest

one:. T en he compares the remunmg stmks and selects

attamn\ent of the conctete operanonal s:xuc:uze g Wy,

xn that-it, demonstrates his knewledqe that if 'E > D, C, B,

A (already ordexea stxcks) then, .at, the same time, Bcnl,

G, HL T, T rr,mammq stxcks).» i e

Thus, we can see in this example that “‘the structures '

i i
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‘formations. These opefations, reflect the ‘same sorts of
"cancellations"possible at.the. level of action with the

added novelty that their formation"into a structure permits

."cancellations" or reverse transfermauons in thouqht rather 4
than merely in action. .'In other words, the atta_inment of

' closed, operationai structures enables the child .tﬂ be
simultaneously aware of the order relations‘hips amongst

the ten sticks rather ‘than to be,limited in this| awarenéss

by having to carry. out these. relanansmps in his actions ., - -

by directly compannq smcks.

‘I\hls part:.u:ular .example of the apezational structuxe .
of sena:&m—. represents one of che two ty’pes of ‘reversible
operations’ at)the concrete operatiqnal level. iTtd node i

of reversin/ czansfomations throuqh he relationship

'bxgqer éhan" and "smaller than", anget Tefers to as'a

reciprocal reverslbﬂxty. The ather type‘ of reverslble s

‘nw at the concret opetational level is negatlon,

characterxstxc of classxfxcatlcn structures.

' Thus, for example children at the concrete oper- |

atiopal lével én consxdex he class ‘of a1l pirds): B;.‘and F

p: Sub classes, A, the class uf all ducks

-and A% the class of all birds other - than ks . Th
" aadifion they understand ‘the :enuonsmp between a class

-and its’sub-classes. ’l‘hey know that A+ A =B whlch.can

be reversed €0 B —:A = - A




ﬁes d15t1ngulsh. betwébn the class 6f blrds and '1ts sub

_arrange, say, a “number cf square
. arrangemen( and a nun\her ‘of

'But 1E tje confxquratxon of -the arrangemencs

possess. ‘certain a§pects of a classincanon sttuctuxe. He;«_’

classes. Moreover, the cmld Gan make compansons t;étwe

sub-classes by ccuntlng i:hem But he does nc: possess t.he

ct of classifleatlons‘ 7They

algo can-handle: some ai

he says, form figural collectxons That xs‘, \‘_:hey ‘can

les An b s;mxlat arrangement

qi\c roles

or squar s is- altered the chilg will malntam that the

46 i

size of “the/ classes has also been changed:

These various-stages.’ reflect the gradual and

prcgresswe' chaxactex of ‘the trameutxon from the sengori-

- motor, .to’ the concrete operatxcnal staqes. We see in the
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.cléss wclusmn is gzaduauy attained.

Mnreaver we can see in thxs process h gradual L &

olog cal orqar\ization. Thus,‘bhe “ch

! to fu;ural classxhcauons,r‘ssaé ‘the beg;nmng’stages of ”
180, £ .
developmq a classxflcatlon structure.bht this primitive -

:ure is non sul?1clent1y separated

own * ac!mqf upon the ob]ects\of arrangmq

<. wx,th t{/\pxopertles of classes, as ‘such. |

-elatb to the objects

£ ’Agau\, the. sl ghuy/{o:e advanced chna who is- '

1assify40bjécts without View1ng thelz conflguzatlon




p to his actxons of sepa:atlnq the sub- class fx‘cm the, clags.

Thu! ifa chlld of .this - leve 15 shown’ a cpllec(:lon of ten . !

,cards containing ‘pictures of five ducks. and: five’ other *

birds, he will maintain :hat ‘these are ‘the:'samé number of

e ducks as hirds. Here ‘the action of conectmg ‘the sub-

class’ of aucks results in thexr separanon from the class, /.

1rd; s that they are compared onlylwzth the. fxve
8.,

Thus(v even at :rus level, the child

of expec:auon from action. For even at. th).s level, “itnis

necessary for: ene cmd to'be actually in the présefice of ) -
1

i ) ‘ob)ects 1n Drder ‘to’ solve problems dealing thh them

fh. Y Thus, *he can not ‘solve’ p:oblems presented m lum verballyf .

‘which he, could have sclvecL by actually manipulatxng ES ects

GiIn fact, it is for this: :xeason that” Plageb Tefers to these %

: structutes as:fconcrete":

For example. a conc:ece operac10nal child whb has

been' ‘able to solve ‘the, proble of ordering ten stxcxs
|
‘mentioned: eaxnez. cannot solve the veEbaJ. problem Fdith

e SO TR & ghcer than Suzanne and: mu ' is darker than x.uy, :

whichis thedarkest of the three?"g

‘Here xt appears
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standing.of . the' same’ ordinal relablonsh)p; used

sticks problen. However, B dani that the\verbal prohlem W

can’ ot be .solved while a similar, proble . Lnvk iving the : Lo
actiial manxpulatlcn of osﬁe\;s &an-be. solved, resiviva an. .. . [

essentiallimitation of the concrete Dperatlonal level. A{:

this level, the chxld s thouqht rema).ns ‘tied tc actual

s1tuat10ns. He cannot reason hypnthetxcally and’ considen

hypatheses mdepandently of a- q:wen empir:.cal s).Jtuat n.v

That 18] the concrete operatxonaL child carinot represent

relatmns gwen to him verbally vu.thout actual physxcal

them.

props upon Hhxch to suppor His xpectatxons remam

3 requ res ob) cts whlch i

11nked._to hxs actxons insofa: as

sy the concrete op ratxonal child can. sofve problems only

R by assul\llatlng them te ms sttuctu:es whx.ch are llmlted

bt ¢

s




ations. | These are "tautology” and’"re-absorption®. - That

is, if a'= class ‘of ducks:apd B = class'of birds then” 4

tautulogy is exptessed by A+a =.A and reabsorption is ’

expressed by’A + B =B.

The luuted nature.of these concrer,e nperatmnal

Lo ot

structures is also: raflected in the i

a 1ncy of the' concrete’

1 chxld to

"centsx'ad" WB s all

ng" in :elation to thouqht which parallels the 5

" cen

o decentenng in relauon o action. . . /. ‘

& i Thus, if a concrete operational child'is given a.'

'comple probleﬂ. one 1nvo!.v1ng the con.b:.nation or

mteqnuon of concrer.e operatxonal structures, he wxl[

not,be__al_alve tb solve it’ even if he is given vob)egt_s to.

N manipulate. Pox

.. . e cannot so].ve problems cf xelatlve mtion involvinq the

rdination of bio ﬁnmes of teferenca. If ‘we. give the "

o'l i S g
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‘the snau to the leﬂ: and revexs:mg/tha.s motlon by a mve

ment of the board to ‘the léft. With' respect to:an extexnal %

nth of the se movements would constitute i

fﬂame. of reference

LanVinversa of the movement of the sna11 ‘tq’ithe right:.

However, the CDncrete operatxonal ch).l s chouqht :emaxns E

‘“cent

cperaticnal level have fomal resttictionsr and thirdly, 5

b L ;. the formally restricted structures cannm; be 1ntegxated

£6r the solution of complex problems

. ‘the‘re’ is

thesa 11mxtations.

‘Q‘ - We cal ’g‘see

operatxonal tc the
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reve;sed in thought. At the: pre-'\ezationax ‘level, trans~
At

Ecmatxons are not represented 1.n thought ‘but are.\in— % Gl

séparably . action. “This;’ “since actions ocdur.

in ‘spacé and time, théy.can only be faeidda in’ space and, !

time - by achually ca:i—ymg Sut the'céverse’ transfomatlons

iction, whxch means, of course, that at, the senson,

, motor: lavel the "reve: sal“ oE a transformauon is never

u:revers;.ble M reover, certa)n

"per fect” -since: tine, i

ions cann t be : a: all -

chmgs are. dcne they cannot he

vatious transfomaiions.. He:é there is'a: certgin Earmal B




b

By this I meéan that the concrete

3 ope:a:mnal child ‘can, organize a q;ven set of data by

embedning it within.a systen of transformations. THis ’

enablés him €6 iinderstand the émpirically given'situation - -

- the reality = by extending that reality into a system of

poss1b111t1as

s a system of ttansformatxons which provxdes

a con apc of what is. poss1bla g1ven some transformatmn

Ln realxty. That LS, the concrete operational level, the

% part1a1 sep.u-atxon of expect: txnn from ‘action; enables

in.al sense, “the antlc pauon of actlons by expectat).ons.

\ i
“in representan the co—crgmar.mn of ‘actions ‘in:an’ oper-

acianal structure, the cancrete operat:.onal cnlld can:.

anncxpate the form cf a, poss;ble ‘series of acnons befare gt

carryxn theln outu This cccurs due’ to the extensxon" of

sd gwen actual sit auon by emheddm\g the actual trans
fomatxons ngen into’ a, system ‘of poss1ble transformannn.

The cthd at. the concrete operatx al: level thus extends

of "what is

For: e

"ozdering' £ ten sticka, the onctete operatumal cmm

knuws afcer'o:denng the £irst \fxve sticks; that he can :

contlnue to ‘arr]er the .gema;n;ng five. . He do\es‘ thls by,




‘

'exc'enaing the actual transformations ‘already carried out

On‘ the first five sticks into the realm of hht is possible"”

b a§simllat1ng the possxble ttansformatlons on the remain—

ing five sticks into the same scheme:of expectations which
enabled lis actual orderlng of ghe Hebh five sticks.5?
& -

Or; to mnslder .another example, if ‘we show two -,

balls 5f plasticine to'a operational.child wmch he!
con 1ders 53 contain- the A amount” of plasncme, he will

S deny :heu'"equah:y of substance":when one of the balls ¥

He: wi 1 then mamta:.n E

s ‘changad" into a sausage shape

that, say the sauaage 1s bquer or contams mnre plasti

because 1: 15 1onger than the" ball. The concrete opetatlona[

child, on the” other hand, ‘will-aséert the Mequality [T

substance ol He w).ll c\lalm that they contaln the sam amount

of plast cine and justify this concluswn by orle of three ')

3 atguments. either by zeasomnq chtough

“7 hag beed: ‘added. &1 taken'” away dunng\cne j

'-the‘_"“ s :

height =33




That -

poss

“possibl

"of possible transfoxm.

'permiet;ng the

of expectations from action and herce the influence of the

is) “th prg—cpera

onjlhe "real", could only concentrate on some
‘aspect of the actual states of the plasticine, say, on

their length. The pre—ép?gational_child could not extend |
the Feality - the various Statés of the. plasticine - into,
“the realﬁ of possibility by considering :ﬁe transformation |’

between' the states of plsst1c1ne to be.a part of a system

n upon the states of the plastxclne.

al chxld cannot observe' the

‘trans:ormatxun betyeen the tates oz the plasticine since | -

i “'he cannot ambed them  into. éhe con rete Operatl nal scruccures

ing of. chese ormations: as

“the actualxzatxon of a sector Gf possible transﬁo:matlon
But the concrete operational child can|enbed the
o transfnrmutxcns occurrlng in rez

ble tzansformatxons.

Inrsd Jotpgyhe

W anncxpates ruliw hy reasonmg on :he basis of.- t e

structure of these possible transfuxmatxons. ‘Fach ofthe.

7 argunents, employed by concrete opetat;onal children. o

reflects thxs

iusn"fy his asseruon nf the "equahty of substance

onal of the;r T

The 'xdentlty argument concehtrated o' thie. fact that Ay

1b111ty argument dxrectly employs the 'use of the system of

ount of plastlcine_

‘The transformatxonal revars-




s
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P
possi;ble ion - the operational child -

knows that this transformation can be reversed. Finall

the compensation argument, although it appears to be
I 7
merely on the immediate: i:ic\:al reality asserting

compensation for increased length by décreased hei

the a priori nature of this argument shows the influénce. =

of thé realm of pos€ibility. .For the ehila emplnyxng cms

argument ma‘kes no attempt ‘at me: suring ‘the campensatlon

qxven reality. In the case clted‘ abuve, this prac&ss

enabled ‘the concrete operat'onal L:hud to, ac)ueve a condept

of* the

conservatlon Df substance We can’ :ee another

reflectmn of ‘the paknal, nature the sepa:ation of:

expectatxon £rom act on :|.n the t;me laq wh:.ch occura

be(:ween the: attalrm\ent of . Shls co s%rvamon notxun and:

that of ‘the convexslon of we;ght al d . Volume. | That ;s,'.‘ “ey

althouqh one 'nuqm: think. that the concrete op.ratmnal el Sl

. chila mezely ‘has: to Generalize his' concept of the consptvatx.on




of substafice to weight and voluie to achieve a notion of

the conservation of these properties, in fact, there is

a lag of several years Betusei s aéqunicion of each T ¥
of 4these' conservation n.;tions.r This time-lag is due, *

Piaget claifs, to the incressed difficulty for the child,

in separatgng the propextxes of weight and. volume from x
his own actic}s upon objects ‘than 1n' aepnating the pzoperty

of substance fmm actmns upon .. objeccs. That ds, the

. _concept of substance is easiex for the hild' to dxssoclate

! wexyht and volume‘s"

qu we shall tum to an ex: nﬁti

[n of the

tiypothet;co—deauctwe leve» We shull sel

that- this level

uvercones the’ Limiucxons outlmed of :helconcxece opez-
|

‘ational level,- Formally, we shall'see in| the hypotheuco—

deducti

e-level, a cg b ial or i S onar : i

It will overcome the structural limitations of the. concrete

_operational level by combininé or intégxating in a:single

' structural system operatxons compidéing the twoforms OF | .

revex:sibxln:y,y negatmn and r.ecxprocxty, which remamed

J.solated .\n mutually exvlusxve atructuxal Bt the' com:rete

operatxcnal level .

E‘uncti.onally, we 'shall " see 1n .the : operatxons Of

-..the hy ico-deductive level an' increased 1oh

betwe’e'n’exiagct‘a‘txon ana a,ctmn. ’l‘hat 15,‘ we shall see ‘in
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the operations of the hypothetico-deductive level an ability
v g

to reason hypothetically - npon hypothesis; independently

of any objects embodying the relationships expressed. in

hypothetical gxoposxmcns 3

Perhap “,he best method of approach for indicating

=
the overcoming o " the 11m1tat1cns of the concrete oper

ational level with' the attaxnment oi the, hypo:hetmo— =

deducuve level i to Show how this is a cor sequem:e of

a/more 'general characterisng of..the cransu:mn ‘between
these Tsvel, This most general characterxstic is the
reversal of- the rnles of reahty‘ and ppssmxhty ,m_v.
the chud's FesBoning. s W

iWe saw.that at. t}ie cm’icrete operational:level the’

‘child is able to.solve cercam prcblems by extendu\g the
'reahty given- to him wiith. thess problems 1nto the realm
. o "possibility by eonsidering. the real, actual; ‘trans-

formations given to him to be a sector of’a system of

possiblie’ transfornations. At the hypothe { -dedu.Ftive

[ 7 level, we shall see’a zeve'ksal F, the roles of treaiity"

“and "possibility" in the' sense ‘that, the. cniia cf this’

- level will riot merely extend a ngen realu:y by’ embeddmg

if within'a system of possibie ttansformatmns, but wxil

actually- subsume a gwen rea.hty within a sybten of posslble

tz‘ansfoz‘matxons. That‘ - th hypothetxco—deductlve Chlld,

will not accept a "given" 511: tion as ‘real, as "facts",’




until he has subsumed the "given" transformations -undqer a

system of possible transformations, the actualization of

a sector of which can account for the "givens: P
) Thus, we shall see, that there .is a reversal of
the roles of "reali;}" and "possibylity” betwéen.the v
concrete opeéacional and the hypothetico-deductive levels
in the'sense that, whlle the former “Wextends™ a given
reallty by, emheddxng it! nto & system of possible “trans-

formatxons, the latter subérdxnabes "realxty"‘ to a system

of pbssibllitxes‘ Pon the hypothatxcg deductxve cnxld

‘does not accept tha "fegts" given to, him in a prcblem '

sxtuatxbn ‘as real untxl he has succeedad in’ cqnstxuctxng

‘a system of passlhle tzansformatlons, 78 ‘mestor ‘of whlch
55

can adGount “or: the', tons. given' to him.

But how ‘does this transition between the oncrece

. opexatwnal and . the hypothet e

,deduct.we level ot:(:ur7

Piaget sees this as a gradual process 'of the qhxld &

£ na hi “sm; t o the structufes he discevers

in "Complex* problein situations.

operaticnal. chiidren tend to'structure the realxty which

confronts them Yfactor- y-factor' in whlch there is often

a tune—lag between the applxca‘ lon of the same structure

to different situations. .Also; we: saw that - concrete

opexatxonal chxldren tend to apply their st:uctute to

‘extend a gwen realn:

That ig, _their. concept of "what; )

N




o s s Vg
is possible". is a direct extenaxon, as it were, of a given

.reality. "Thus concrete opérational childrem tend merély’

to registdr the facts which confrogt them by emhedding

them into concrefe operational structures, They do not, .
. e ;
and can not, Piaget points out, take a.crifical attitude - 0y

towards problein sittations since their. structurés, their

[ i
N expectatxans,‘ remain «txed ta the Obje;:ts upon whxch they
570 e

ope rat‘e 3

However, 'sooner or later, the concrete oper

chilg will' coniront a pmb em s uatmn ‘which he must Ly

3 asslmzlate t,o hi. stzuctures. Thus, when

concrgg:e FEL

o involving

opexatwnal chxld b a pxoblem sltuat
several heterogeneous vanables, his actamptedvregxstra.txon‘

of ‘the results of ‘the experimental manxpulat

ebjects concérned,. by assimilating them to concrete’
© 5 Y g,

operauonal structures, mu be contradxctory and incon- |

asc nt. - For examplg, ‘he may find eyeny,x ngarly.always, %

,occu with ‘event y, but; .also, he may. find-situations in

.wruc X.y and ‘even'x.y

‘occur; (not x andly and x andinot.y)
o d)not. ¥) -,

which nay be excepuone %o’ gome ‘general hile. 'r'nat:”xsK

_the more accurately he analy es the problem Sxtuatlbn,

the more: 11kely that he '«ull dxscover :esult& whl.ch are ..ot

mixtu:e ‘of variuus tegulanues and excepuons to. those

requl«inties /And, " 1as long® as’ he remuns at’ tqe concrete

“operational, level, the child will not be able to'sepakate,




. & R :
theAnter—dependent vatxa’bles 'from one another, so-as to:

3 detemme the relatlonshlps x‘esponslble for (:he observed

resul%s '\

. Tkus is so hecause the concrete. aperatmnal

structure . remain 11nked ‘with . th

bjects upqn which they

are 1mposed‘ “In order to separate ut ‘the mfluence of

'Fdr—).n “order for hin fo isflate relévant variables

ke wux Tave'ts . 1ook upon the’ results of experxmentatlan

crxucauy. He wxll have to suspe hxs acceptance of:

given; relacxonshxps as.%facts" and o view, them au.

tenporally, as einbodying pos’sxbxnnes. Mcteover,vonc‘e-

/the cmm begms to! View varicus :ehnenships “as e

bodqu certuxn ossxble transfo:matxons he vull have tc iy

% combme these relat nships themselves 1m'.o cex‘taxn . I

stmctures in-ordér o, separate  factors and idst sone’ of o, Ry
o )

“the ‘possibile relations ps. adainst real ty.s_“

_‘ For example, as we have already seen, -a ccmcrete

” ‘operational ch;ld may be Eaced ith two events or pxopeztxes.




5 occur together, ‘x may occur without' y; y mayoccur. thhout

X, Or ‘n Sither x nor y may ' occur at ail.’ Bul:, if he is, ¢

going to dlsccver which of these’ possxbllltxefs occurs
reaiity he will have to classify the relauons ‘embodied

wnmn the,se possibilities, that 15, the. child will have

o to 1mpuse a classification structure upon ‘these xelauo

4 sh:l.ps embodl.ed in the faur possxblhtles by uslnq these as,

3 a basis. In: other words, xn order to reason abnut possable ;

czansfomauons co}sidered hypothﬁm.call Jthe ch:.ld mus

i 1mpose classxfl atxon structuzes' -upon. r latxons oroper

i ations rathe: than upon'ob]ects themselves *his. characte

xstic of empmymg "second- oxder" operatlnns = operatxons ey

B X * . upon’ operacmns - is one of the dlstmgu‘ hxng features

s e of ehe hypothetxco—deductxve level.5?

When the chi1d) con such’

s
LR, ey, c2e); (260 GRS

(3) g




C(14243), (1%2+4), (143+4), (2+3#4) s

S(1+243+4) J : ‘. e

<1t 15 mectta‘nt to note at thls poxnt that in any
“given problem situation, the hypotheﬂca—deduc(:;ve child

may not-actually construct such a complete classlficatxon

of all pusslbxlxtxes qlven ‘the four base relatlonshlps.v

. But neverths ess, Plaget polncs put eha: ‘those class=

lflcatlons which ne actually

the hypothetxco—deduct;‘)e cluld structurally possxble

His strnx:tures enable h1m to fcm such a comglet list

{98,211 combinations with. respect £o certain base ze1auons.“

Thi's tructure'comblnes bﬂth forms uf tevexsxb <

ility, negatxon aadr rec»procxty, found at the concretm

operatmnal Tevél, Thus an znverse cf relauonshxp 1

E w111 be mlanonsh

ccncrete o:ﬂinal srructures, x y + . Y. For X.y and X y

2 4 represent the recxpxocal mplxcatxons x> y and f > %

respecuvely. That :

Yof x and % except " similarly. for 'y > i’

By so0




f.y and'x.

,o:der:ng the :elatlonshlps X y, X

- hypothetico-déductive ¢hild may r.est, for example, ‘the

ccmpatxbxlxty of properties x-and vl IRy holds true

“in reahty theh x -and y are companble, while if x.¥ +

ncompanble.

Mcreover. i

it is thm combinator,xal aspect of £he
7.

& relatlonshxps between objects or propernes., In'‘so doing;

the hypothetxcoadeductlve 1evel perm].,ts the choice .of

ceztaxn combmauons, wh;ch keep one’ or'¢ several vanablas_ -

cons\:anc wh).le altenng anothet vaxxable, to be tested

against : reality: - The f_eeanack from th test then pemits

* the hypor.henco-deduccwe chud o draw some; concluuon

. as to tn lnﬂuence of th separated variable in con]uncr.ion

<17 with " the other variab1es'§3 R L

speaklny (even more) generally, r.he hypothetxco-

eductive 1eve1 ach_ ves lts coubinatcnal aspect by




vw}u.ch couLd have been solved'by

3 mampulanng ob)ects become xnsolvable for the concret.e

e
i aperatxonal chud when stated verbally. We . characteuzed

structures. merely exten

y is possible Wl ‘ch xs a duect contxnuatwn of structures

gwen in

between expectatlcm and action s xncreased, at \:he

hypothetlco—deductive level, by xe—applymg concrete

and f‘péssibilib‘y i thatv the hyputhetlc




fade.

R o

system of possxble relanons}u.gs, he can Lhen choose from’

amongst them ‘those pcssi!u ities wmch he Believes to be .

qperanve 1n'rea].1‘ty. Then he: ‘may p:oceed to check his’: .

béliefs'_ aqainst‘ reality by systematxc test).ng procedure.
rhac' is) he can choose pax‘tlculax‘ comblnatxons of. relatu:r)—'

.'ships irom amcngst the \:ombination of possxble relatlonships R

“the ch:.ld cari }ia

sibﬂxues as’ such




Thus, a hypcchetico deductive child, given a

compleX prohlem to solve ‘may. sk ‘hinself tho" nature of

the relationship between two events embaied in proposltibns
§ p and q: He. may" ask if p > q 15 true and attempt to ‘answer.
“this'by looking for a counter- example diibodying B-T

(.mverse hyv negation) .. Or-, _he’may wondaz it the relatxon— :

" ship between 2 and q 15 the recx.pmcal of p.> q. i.e: a3

n' which: case. he may mpt £6"£ind a” mpl

That 1s, the course
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That is, the hypbcnetién-deductivg.chilé R ’
the reversibie transformations of the concrets level to

form the IllIRC‘q_l‘bup with transformations: NR‘= C, NC = R,

CR = N, and NRC = I. In other words., the conbinatdrial, .
. aspect of hypothet1co—deduct1ve thought permits the ‘child of

thxs Jlevel ‘to link propo 1tions, xmpllcatlons, conjunctloﬂs,

bout -possi/xuunes xndepenaenuy of a afreot connecuon S

" the i _"= {' tive éhild ! ¢4 the | actual,

mtra—ptopqrt}onal, ntent of l‘ £ xnter—

4 {:
proposxncnal comectwns lThat xs, the. hypocheuco-

'.deductive ' child subordinates ’the mtza-pxoposxnonal

content.of propositions embodied in actual s:u:uatmns at i

“'the cuncrec'e ‘operational -lew'lel to a system, of posslble

transformatums.‘ The 1nter-connect10ns of th _cpmbinations

of possxhle cransfpmatmns then pemlts the ‘epresentation

of J.ntra pxopcsxtmnal conténts by mter—-proposlnonal

connecnons :which are the’ insextion of these commnanons "

f&nomnq\expenment (see diagram below). The: subject xs

) sh wn +four qlasses each contauung a cnlourless, odourless, f




A T 2

liquid. Glass 1 contains ‘diluted sulphuric acid; glass &,.

water; glass 3, oxygenated water; and glass 4, thiosulphate.
In addition, there is a small flask, labelled g, contain-

ing potassium iodide The-experimenter presents two more

glasses to/tbe’s/b)ect. One contains liquids 1 + 3, 2

dxluted sulphuric acid and Qxyqenated watet, and the other
*contains liquid2, watez. While the subject vatches, the

expenmentet -dds several drops from g, thiosulphate, to

A each of these glasaes. ‘The lxquid 1n the glass contam nq i

© the coloux using an: \combinannn he wuhes of the’ 1n1txa1 &t

{7 'four glasses and fla:k 67 ¢
3

conc:ete opezatxonal sub:ects pmceed by cmnbxn nq

1x14, 2xg, 3xg, 4xgandlx2x3x4xg. 'msf'” .
-latter combination is formed by adding'g after each addition
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% of 1, 2,3, and 4, Thus it yields a yellow solution after
the combmm:xon 1 x 2 X 3 xqg But a colourless leutl.on

aftet 1x2x3quq.

. Unless prompted by the experimenter, concrete

/ Opetatlonﬂl chlldren wxll not’ consider combining two ox:

' - 'three, liquids with g. P1aget 1nterpte:s thxs to be a
‘ . © .

' “consequenceGf the-elementary.and limited structure of

the coini:in‘acinnal 'g:oupir&gs' of this lével in which

cur oily b tweenone:

assoclamons and cor

tern ‘and all. the, o:hers. childfen Of this level,. that

is‘, lack the necessary>suuccuze to: consxder all puss].ble L 5 .

- Conbinations spontaneousl “When prompted to_make some

hypothesxs as to. their results, these chxldren exther
mdintained’ ‘that too much "water" had ‘been adﬁed or that ' i
thay combmed the liquids in. the wrang order. In’ A |

néfther case ‘vas there a systematic method or vexblanation.

~ o The stbjects. tended to attripute :he.pxoperty of colour .,

to'a smgle liduid having a "pocemuav ‘to  become coloured
and not to the cim\.bination of liquids. Even (vhen forming

. the hypothesxs that the order of combmanon was mpc:tant‘ . N

o for producing'a coloured 11qu1.d, subjects aidnot proceed

o syscemamcauy tzyxng‘ various combxnat).cms ‘but Terely

tu changmg or reversmg alzeady trxed ccmbinations s\ich"

e Tas 4 %3x 2% 1 x_g, "€tc. Piaget 2 nterprets this

as reflectlng the concrete operanonal structures uf the




‘of 4 and colcurness

- 'property of their combinaticn as’ ‘such.

X', they proceed with trying out other combinations in'

127.
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subjects, that is, first-degree combinations. A structure

embracing combinations upon combinations would be necessary

before the subjects could try a more systematic approach.

This is reﬂect.:ed, claims Piaget, in the failure of jthese ,

children, even after observing that 1 x 2 x 3 x g yields

’ 5
a yellow: liguid on route to forming.the combination 1 x 2 x
3 x4 x g, to consxdet the: possxhlliny of “the exclusion

\{uther.

that the colour dlsappears Eor vanuus reasons, such as’

the subjects merely report

too much water" is added.

Shghtly more advanced concrete operatwnal

cluldren, anget notes, ‘do 'begin . to. try combxnatlons of W

two. ana thiree lxquids, such as.1 x4 x g, 2'x 3 xg and

even 1 'x 3 x g (yellowi But these chiléren do nct

consider all the possible combiri ons and, as.a xesult, L ¥
neither- proceed with a systematic method nor formulate ;

In’fdct," their explanations

‘any ‘systematic exp;ax?atiéns;
still tend to-view 'the property: of "coloufness" as a X y ,
potential quality of one of the liquids and not as a

hypothetico-a

ivg

hovever, childrén proceed by a systematic method =

With. the at of Ehe
leyel,

t:ymg out all the conbinations 'involved: -'Moréover, ever:

atéer sucéeeding.th . producing yellow. liquid vl‘th 1% 3




! order to determine’the role of thé combination 1 x°3 x g
amongst the total number of combinations.

In addition, at the same time that they apply a
com.bincji}ox:ial structure in their experimental method,
hypothetico-deductive children apply the same strycture to
their ’juggéments and- explanations of their results.  That .

" is, the children aré able to, interpret their experimental , -

"resulr.s, setmnq up llnks of con:unctxon, xmplxcatm

and exclusmn, etc. usxng the same comhxnaborxal system

which enablgd their - syscemat c exper‘me‘ tatich. For example,'

Tehe reciprocal exclus:.on or ).ncompatlbillty of 1iqu1d 1

'wlth “Coluutness is é’stabllshed by the ch).ld s abxllty

to con;.om the combinations leading'to' "cdlourness" am'i B
not'4, ‘no’ "colourness" and 4,"and no "colourness” and not
4. By a similar method, the child establishes the neutral-

quid 2. He note

ity of ‘1

hat 1iquid 2 agpears with

colourness, and w1thout colournes

. In.addition, there
“arecombinations yuit;h Golour ‘but without 2 and without,

&, colgur: and without 2.: ; :

) - Finally the'combinatorial character .Gf the cmm-

reasoning, - anget clains,. leads him to -attribute ‘the cause.

“of "colourness" ot o any: potentxal of ‘one of the liquids
but to the com.blnation nf -lxqulds ‘themselves.. That isyv;
‘che, fact that each of the liq\nds gives: nse to colnumess

: Or no colourness, dependmg uport ‘its combinaf.mn thh ohhezs,

1
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leads the children at this stage to attribute thetr .
properties to the combinations themselves.

-Thus, this example shows the close connection
between the mode of orgahizatiox; or the combinatorial

e of the on the one hand, and the

"inter-propositional operations™ or arguments interpreting

the results, o the other hand. . In fact, Piiget argues,

this ion is a Y e of their ial’

_identity, The comhmaco:ul oré;anizau.nn of both the
vexper:.ment and the xeaulta !prans from the combxnator).al
character of the hypothet:co—deductive struccuxes Much
prov:.de the scaftolqu\upon which both are erected

But, we can’also see »)._n this example. ghat mp;e

general characteristic of the reversal of the roles.of

“reality" and "possibility” with the attainment of the
hypothetico-deductive level. ' Moreover, it will be through .
an examination of ‘this characteristic  that we shall see

both the increased separation-of expectation from action

and the increased "anticipation” and influence of expect- - “ied

ation. upon sctibn. % - BT
e Por the hypcd\eticc-deductive level is attained {
3 ,through combxntnq the structuxes of ‘the concrete operational

level. Thu is done by x:e—applyj.ng ths:a stxuctures to , ¢

opexatlons thenselves rather than to objects, But this A

ployment of "secon er operacmns involves the' -




reversal of the roles of possibility ‘and tealicy at tHé

concréte opex‘at]onal level. :Fox now, with these "second-
¢ : order" operations the child subordinates transformations 5

in reality to possible transformations in the s#nse that

he first considers all possible transformations and only

# subsequently selects Erom them transformations wmcn may .- .
occur (m realn:y. L e dF el T ¥

g Thois example; the hy’péenec’ico educcw“e cmav "

fconscrucced a- scheme of a1l possmle cqm\una:wns of the*

=

3 whxch combmatmns ylelded a’ yel‘low llqiud Moreove;, £

“was by embedding act» 1 combmau_ns mchm a system of
possxble tzansformancns, ‘that Q;he ch:.ld was able to

s deduce certain consequences, for example. the incompat-—

ibflity of colourness and, liquid 4. - That ds; By Gbserving

the ‘conjinction of cotl.ourness and not 4;" no colourness

and 4 and no colou!‘ness and not 4 -(

paqes 117 115, 119) nnd em.beddxng it thhln the* system o

uosubuxnes of the comhinauon of two propert

és'(page

118, 1].9) ' that the child could deduce tl’us lnccmpatib‘ilityl Seite
But BC the same txme thesa second-crdez Joperations

s:%he hypothetico—deductive level l:onstu:ute an‘increased

sepax—auan of . expectatxon from actxcn. For hypothet co="
. b

deducmye chlldren can, go beyona:the framework of ‘trans




concrete operat ons)

in subordinating them to, hypGthetico-

deduenve _opera 1ons.' That is, hypothetico~deductive

operations bemq operanons upon operatmns f.urt:her

14 i
screase “the separation:of expectacmn from ‘action. -

I-‘or they ' constxr_ute structural systems which are a system 3

of transtomatxons constructed from chcrete operatxnnal

.the 3 ? m‘n of the hypot

in teris nt ‘the structurally pusslbl.e




kb propexty £ col

" permitted a wide ennuqn ‘range of possibu;txes to

Cact on) such 'that the ‘infl

L 'Th ¢ in our example, the ‘base_ relaucms were 1 %

LY
prcvxdgd sy the comhmanon of Tiquids ‘and the preséhce

ér abssnce 6 Golowr:’ The; hypathetlco-deductive child was

able to guide hxs manxpulatxon of bomblnat;onsb/hrouqh the

second order operatxons of his structures._ Thay provxdsd

hm thh an”understanding of all possmle comblnatmn :

Mureover, the’ observatlon of colourn ss ‘or ‘no cbloutness

texpze:ed iR

thh certain actual combi nations coﬁld be
tetms, of: au the poasxblZ

ombinations. ‘i-nu' the 1nconH 4

paqbnxty of. lblq\ud» 4: and colauxness could. be deduced !

respect .

to all the possﬂble combinanaﬁs.

Here. thel v o-deductive child'

"anticxpated" or. lnfluenced actlons tO t‘e exj:ent

c& of 1

tha child to order" his s’ubiezuent expekxmﬁfﬂ:\at on

& could be

varxabl liquids 1, 2, 3, an g.

‘the .resull




~._such t,hat‘he could determine from the results.of ‘this’
interaction the influence of' inter-dependent Variables.

In addition, at-the 'same time'as we saw.this increased

ony we - saw that I:hese

inflience of expectatxon u

same hyputhetxco—ded\xcnve s ructures pemltted the, lmg-

% ul.stx.c formulatwn of ‘the results .of thxs controlled

rxnteraction by anowmq mfe:ences to “Be made ‘cor cerning

; these xgsulcs with xespect to £hi system of, P°sslbilxtxes il

‘within wmch they wer :eanze'

':emporal

of iomatwn

’beginnmg wn:h the' co—ordmatxon of actions‘ We.'saw; at’

the sensom,—matuz level, a 4 ck of'sek:arativn betyieen L.

senson.-motox chlld

‘expectatlon and acnon. L 'mply acted 4

the basis, ‘of- lnherxted expectatxons' = his schemes

i
‘of tne schéces of action of. ‘the

nan system ‘with operanonal revezs b
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3 ‘m bexng the rep;esentztmn in thought of the “form of'a, ./

' séries of- acnons were partially sepatated from the actual Ry

< o

context in wh:.z:h actlons occurred. Thls enabled them to

. influence actions. by extending actual transformations

through a concept of. the structure of possxble transform— 2 g

atibns. | n othet woxa‘ 7 the répresentation of. che P

< of‘a series of accmns wu:hm concrete’ operatmnal

struccures pr‘ Lded the Concrete operatxonal Chlld thh

ccncept of the: struc ure, of possib e acnons. By

ehe con rete':

as u: were, from the’ leva of ac

Thl!s:

the conc:ete - ]
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cculd noc sulve complex preblems- problems whose - solution

demanded a‘temporary ion of 'the’accep of g1veh

transfom&uonsm order- to construct a system ef pcsuble

transfonﬂatxuns based cn a Vl.ew cf the actual transfarm—

at;.ons as al.se e'mbodyxng the actuahzation of .certain. :

-posaxbxlxt].e,s\ In ‘other’ words, ‘the cancrete operational :

cmm could not solve problems wluch requuea :hae‘he

,le

combines or antegrates the ‘two. typas of §ttuctuses ‘of thel

Sl concrete level,: structures charactenzed by: reversxble ¥ TR




At the same ‘time, these hypothetico-deductive s

structures, in'being comprised: of. 'second-order: operations®,.

. were more separa&e From the actua] context: in which.actions .
occur. ‘That is, it was in virtue of this 1ncreased sep-
axatwn between expectat).on and action that the hypothemco-

deducnve st:uctuzes enabled hypcthetlcal reasonxng and

thereby the increased 1nfluence of expectatxorsupon actions '

3 But Lt s unpoxtant .0, realxze that these S

mter.mnzatmn of achemes

rdez'

of opezatlon In omez'wo:ds, the! hypocneuc

1ge 99)




A inferences. . These. are ‘the translation into propositions

of the relationships e dlscovered between the' combination

[y of poss].ble transfcrmat:.cn and the actuﬂllzatlon Of a

sector of these possible transfcrmatxons. That is, it

is.the same hyp: i '_1ve str swhich-in being

suficiently separated from'actions to allow.the subject.

0. contzol his interaction with, :h& envupnment well 3

mter de

naugh to: ables, that pb_mn:

Y operatxchs upon ’hcse relations

! the: sub;ecp,mus

ézoposxtims. _Th;t is, he’ musg employ

Mareove;, thi.s px‘ocess catned with At n'
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adcuts,on, we saw tm,i the final stage of‘this process - -

contai.neda aufflci4nt par: c and‘

2 relults of the Lnﬂ;’ ce of expccta_tion upon act.xon.
. ) il 5




" Each’ funcr.mn evolved from its predecessor in’ such a mannpt

el
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SUMMARY - COMPTON'S PROBLEM REVISITED - AND CONCLUSION —~ /' |

THE CONTEXTS OF DISCOVERY AND JUSTIFIQ&TION

Our initial ptoblem was 'Compton's problem' as 4
for’mulated by . Popper: “How doe_s\the ‘universe of abstract
meanings’ 'influence human behaviourz"l A B

, We saw: that Popper's solution to this problem

hxnged upun his: thecry of the evalutxan of functxons of

1anquage. Popper viewed languages, both-unmal and human

as being’ cumpnsed of ja- number of dlfferent functxons.

that it exerted’ a plastic ccntrcl

x\d feedback.- upon : At
we saw that Pnppe 's snlutxon to* Compton s ptoblem

fallowed immediately from

is thecxy of the evolutx.on of

functions of. language. The 'universé of meanings' - the

réaln of linguistically furmulated theox:LeS - éxerted a -

plastic control upon acuons Ain’ virtug of . the plasmc

contrnl of the d‘escnp:xve and argumentanve us > of language

\xpon che content o{ 11nguunca].1y farnmlat:ed cheones. -

Since the ccntent of hng\usucauy fomulated theones :

wwas plasncally ‘contro}led throuqh the uman use of language,

then actmns based upcm these theories were plastxcally

controlled by, thi human functxons o language as well

In order that this solutlon ‘to Compton s pxublem ¥

/would hot be ‘ad.hoe; since it hinged upon an example oft

- i
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plastic controls in the evolution of functions of language,
Poppet formulated a general theory of evolution in which

plastic controls emerged in, both animal and human_evolution

through -trial and error processes. Within this general

“theory, the 'trials' of animal evolution were ‘"expectations"

incorporated within thé biological organization of organisms
and ‘the mettiod of 'error. elxmxnablon was_ 'naé‘u:a1 selection'.

| Plastic’ eontrcls ‘efierged: w1th1n the genetlc structure, ! land

hence thhin the ‘biolog: cal organuamon. of oxgamsms due

On the

upon géne.

other hand, cpe u—‘ials “of "human evolul:mn were unqu;st—

cally fotmulated theol‘).es with the method Of erro!

‘élmunatmn bemg the dritxcism of: theomes 3 possxble

by the descnpnve and argumentative’ ‘functions, of languaga

B 5 regulated by the idea of truth and vahd:ty. me plastic.

contrcls ‘o ‘nmnan evclutlon were those. buu:

g 3 3 descnptwe and ntative use of 1lan >

o f o B \
1+ "¢ ' Compton's problem

" and. human evn1un9n .

. oE Eunct:xons ‘of; lanquage that Poppex‘ provxdes an accaunt ;.

of, the evoluuona:y ‘transit:.on between animal and human :
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‘elihination in the transition from animal to human evol-
wtion. . .. E

But, the significance which Popper had thus
attributed to his‘solution of Compton's problem also
provided significance to the "gap" which we discerned
within it. ' We noted that the transition from the animal
‘use of language (the express"ive and signalling functicns] » ~

to the human use, of languaqe (the deacriptive and arqu—

ive functions) d that expectat 'Had. becorie

o separate tzom biolugical organization and £hat hrough

_this ptocess of separation. the plastic com:mls of!

'expe:tutwns upon actions huxlt into t)\e human functions

: of lanqunqe emerqed. G 5 = -
; 7' We cl ractexixed thxs pmblen\ oE the qnp as a
probiem oijx:dinq a solution to Compton's pmblem “on
‘the Tevel of 'Knowing howt which would thus iugment: :
Popperfs sulunon oii the lavel of 'knowing that'.  That
i%% we saw that Poppat s. solution to Conpton s problem .

xnalcated that’in’ the ttansxtmn from animal to humn ;

evolution nev( types, of 'tnals' and new :ypes of, controls -

sy

Eor those trials emerqed. It did not indicate how these
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Put in this light, we surmised that our problem
of the "gap" may be philosophically significant. Firstly,
and most obviously, the significance which Popper attributed
o his solution to Compton's.problem on the level of
'k’nowinq that' implied our proposal to find a solution on
the ‘level of 'knowing how' may be significant. Secondly, 5
we noted that, a solution to con_lgton‘s problem on the level

of 'knowing how' may .have broader implications for:our

" undérstanding of the qréw:ri of" knowledqe"sin'ce it would :

ieqhiie'thac‘we 'vderstund how the contruls enabling human

' evolutmn - the qrowth ofy knowledge - may have emerged

Although, for the: gurposes Gf this thesxs, the. | LS
emphas1s was simply npon revealmg ‘and closmg the “"gap®

Popper's solution to Comptcn s problem and herice

within -his genezal theo:y of evolutxon, it also was.con-
sidered ‘important to at.least consider what sanlflcance
a solutwn to cumpton s problem -on the level of.'knowing how'
may have -with respect to one’problem within the growth of

kncwledqe, namely the pzoblem of the \roXes of ‘the contexts‘

seyeral reasons. . Firstly, we npted‘thét~.a,clcsure ‘of




) "Of the contexts of dxscovery and juatificutio .- That, s,‘ .

" the ‘plastic controls of expectations upgn actions built

_the "gap" through f‘inding‘ a solution tr:v Compt

4143, K

the "gap" required that we -account for the rgence of

into human language - a control through whic the‘ context .
of justification in the growth of knowledge dan operate - -

- i =
by an account of the process of the separatign of | expect=

ation% from biological organization - a problem within
| i ’

the context of discovery. Thus, our problemof clpsing

on's éioblem

on the 1evel of 'knuwing how' required’ a certain’ mergqr o

our pmblem of closing the "gap" rsquired “tha in’ actempcmq

~to- accoum: for “the transxtxon f:-om nniml to ‘human evolutxon

we' had to merqe the contexts of dlapovery and, ‘ustxfxcation i)

to the extent that in the process of the’ fom ion of a:

on ions and Bioclogical organization . kS
we had to accoune foz how the plastxc control oi -expect--

auons upon actions may have emerged - a plastictcontrol

through -which ;usnfzcatmn vxthin the qrovth £ knmrledge &
-could be’ :equu:ed. Hence, although this merger |is not 3

eq\nvalent to a merger; of ‘the contdxts. of discov y and

]usmfxcatxon wn:'

the: qtowth‘ of'knowledqe since, there,

Sassenis




N Secondly, we noted a difference of oplnxon with

would find could be employed to provide us with a solution

" Popper the e T of: discovery, of" the formation of

theoxles, was 1rre1evant as far as the cont >3- cf just-

work < which was’ formulated with the intention of demony 7

stratmq a merger’ between these two contexts ~-"t6- close

- 144,

'

respect to the relation between these two controls between
Popper, who formulated a solution to Compton s problem

on the level of 'knowing that', and Piaget, whase work we

on the level of 'knowing how'. Popper maintained that
the grouth of knoyledge consisted of the proposal of

theor).es and the e—h.ml.nat:l.on Of errors Ehrough the

crltlciqm and refucanon.of those theoties.i" Thus, for!
|

1f1cac1on, ofthe-evaluation of theozies with respect to )
then: truth, was concerned. On the other. hand;" P1aget
maintained® that the ‘study of the process$ of the fctmatxon
of knowledge would reveal Lnformation relevant to, the

evaluauon of ‘Knowledge.’ Thus, ,1f‘\:e could employ anqet‘
i

trha "gap" within Pupper's solutxon to Compton s pruhlem, i
w'e _had reason to" helieve that thete may be' unplicatxons

fur understandlng the role Df these th‘chtesz in the

growth of ‘knowl edge.

slghif:can¢e of our propcsal to find a solutxon to COmpton s

problem on the level of 'kno ing how 7. we tutned tcwax‘d




‘finding an‘approach to solVe our probiem of.the 'gap’.

We found tfxat Piaget's the'or‘y of child intellectual

development cou).d be employed 0. close this gap {vge

¥ 3
noted that Popper s qeneral theory of evulutxon contained

a postulate which - could be employea to c;ose Qhe\ugap"

and which’ Plaqet had employed ih fcrmulatlng h;s position

of qenetlc epxstemoloqy * This! pustulate was 'ontpgeny

'thes;s' of

~“was contaxned wlthxn one of ‘the'

+ ‘phylum;: Popper, alonq thh most evclutiun ry thecrxsts,.

pustulated‘ that the organ)sm s mdiv:,dua development

) partxally recapitulated xts phylcgenetxc development;.

o his postulate of: Poppez s generaf evclutionary




of the development of these contzou during the transition"

"gap" we had!discerned within that theory.: Popper had

emphasized in his general evolutionary theory theimportance.

“of the development. of the. plastic’controls built into

‘human language. Thus, to expect a partial tecapitulatlun

from anunul to’ human’ avalution within the xntellectual

development of cﬁb cnnd was’in aqrement with fJus

posculate of Pepper s qeneral theory og evolut:inn. :

the

. ‘Piaget had tqmuxaeed with’ the lntantion uf duonshtatan

> s pazaxleu:m between the procesu of the fomanon of.- 7

knowledge and the tational organxzation and’ evaluation

‘of Knowledge through ‘hist application of the postulat:

‘ontogeny :ecapltulates phyloqeny' And, of course, we

were .very fortunate®we found that this,theory of child
intellectual development did” £UlEi11 Gur. expectatinns.
That - xs, if wé interpreted “this theory as pnrtially re-

‘capitulating the intellect :al developme.nt of prghistntxc

' man, then we i:ould lee within it ln account of hmi, m the

of the para of tions  from biological, '

oxganxzﬂtion, the’ plnstic :ontrolu built into humank

; t,hrough which expaentions in.fluence actians my'hava )

emerqed- s ’

“we. noted that a nde’ of the 1;.‘_.“ S

\ AR Tt

anguu‘q7 i




s,

dlsposxtxona to react, "his exgectatlons, from his actions

cortespandmg to the actualintion of ,some of those dis-

upon them were..carried ou':. In other word

dxspontiens tn react 4

be; sufficiently remave




. Now, when we examined Piaget's. theory of child
1nte11ectual devgilor v within itva
oE o expec(:%ns, anorporated in the mologxcal

crganuation cf the' youn-; ‘baby, ‘were. graduauy separated v

from the actual context ‘i which actions mani:

chxld's expect‘. cns occurzeGA Horeovar, we saw with:.n

1zat_ion. The haby inheru:ed cettam ph slnlogxcal nnd

expeccanons or dxspcsn:mns to :eact. 'l’hese were man .

eqtul:.b ‘um' vlith the envir n\ent ’A‘hat




:Lnteractions with the env.\rcnn\ent.'

| This grocess hegan with ‘the atta;nment ‘of }:’hé

qjiim's first representative. concept: the concept»of ‘object
- permanence' : ..This. concept v}asfconscrucced by the child in
. ordef; to agapt' to the environment: avauame to him through

s schemes of actxon.

+.-the xncreased co-ordmatxon of

) Ho ever, th:Ls concept of 'cbgec permanence' provl.ded thev

chnd witha. broadened horuon. The environmem: ava lable

to him :tl ouqh clus concepc was no. longer simply :he

'_ a past‘anﬂ 4 future.

i, -nhecmld' ed. to'-accommo 'hié




:xnfluence of expectaticn over, uct).on. For the ccmc:ete

n-other wox‘ds, we saw f_hai'_ at t

: upon actions anabled the chud to dissocidte prope

of nb]ects Erom those of lus actions upon ob]ects. iwWe

also. saw that ‘this’ xnflue ce of ccmczete ‘operational

_stzuctures Aapon actmns and the subsequent dxssocxatlon

of prope:ties af ohjects from thcae of’ actm

upon objeccs e

< was Limlted by the close. ties of conczet pex_ac,ionn

scructures with act_ual sxtuations. l‘hat is, we saw that:

the construction of concrete operational s:ructures ftom

schemes ! acuon throuqh the

aper e;onal




We charactezlzed this lunxtatxon of concrete

opemtional structures by nunng that the mfluence of '

expectation upon’ action which they petmltted was charactex-

‘xzed by a direct ext nsmn of: act10n5 - aceual transfoxm- f s

atmns - through a’ concept of. posslble tnnsformat:.ons.

g Finally, we saw that the hyputhetw—deduétwe .

2y stage overcame '} e lmitatiuns of the concxete operatxnnal /

mvelved an_increased . :

deduct.).ve sctucﬁuras, we. noted,

w..‘» and act:.on. The hypothatxco—

sformations . That is, the hypothetlco-




deducnve child could exert a plastic control upon his
actions. For; hls hypothetxco-deductxve structures enabled

him to ccnttol his. expetlmental ).ntetactlcn with the'

152.

. ‘environment by caxrymg out his exp_erm\ental mampul.at‘ions .

" vided to h.\m by his hype:netwo—deducuve strictures.

A mhus,

“in tems-cf‘t};e system of possible transfesmation i:r’o—

nce the observed, actual. transfomatxons were fed

back 1nto thls systm D, gassmle trsnéfomauons.— the s

/
could ‘reason hypothencally by employing

pcsslble £ranstor

varmus actual transfurmanons. The 1im! tatwns uf £he'

concre:e cperatxonal 1evel had been overcome by :eversmq

6ncept of Vo

txons through whxch he could understund

the 1nfluence of the possxble" 'pn the actual" through

“Tnis abiiity SE the hypothetxcn—deductive child’

J.nereased ration b ations: and act:l.ons. u




formations. That is, expectations could be formulated

! . linguistically by forming inter-propositional connecticns
which reflected the relationship ded\iced from the feedbaqk
of the observed actual transformations upon the sysbfm

of poss;ble transfomatxons. In other words, the lmgulstic

'fomulanbn -of. expectatxons was made possxble by erestxng

i upcn the same scaffoldin

the second—order operations! of the hypocheucu-deducnve

_sttuctuxe/— which mak possmble the plast' 3 ccmt;rul oE i i

-expecta ons upon acf_mns, re&lected in the abllm:y to

control’ experunental u‘lteractlons w:n:h the envlronment in’ t

i tems cf a system of pcsslble transfdrmatxons. ?

< Thus pugec's theory of ‘ohitas intellectual develop—

ment has fulixll@d the expecta ons’ w}uch we. had” for n:.

It has closed th gap wnlch we' had dxscer d within %

Popper g solutlan‘ €' 'Cnmpton s problem'.’  We have seen

ik wlthin u an account of 4 he separanon of expectatlons e

2 frovm accmns thh{’ actual sltuauons and of the deyelop—

& ¥R .ment of the plas ic. controls bm L 1nto'human language

thrcuqh ‘ehis process of sepaxanon. Tha {ntlienda: of the’

ednct;we structureé ugon actions, we have

seen, was cha:acte z‘d by an ability to com::ol experx-

mentation and to lxnguistxcally f.otmulate uhe resplts of

tlus experxmentatlon. Mo:eover, this 1nf1usnce was .

3 vplagtxc control - a; fontrol, with’ freedom ‘and Eeedback
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1“ was the £rom’ imentation which enabled: the

hypothetico—deductive child to deduce the role of actual
transfn:mahons. Hence, once ‘the results af this experi-
mental manipulation become embodied in language by applying

these -same hypotheuco-deduc!::.ve struc:ures to propasitxons,

axgumentation as to. the vah.dity of .the: results is possible.

i Moregver, ¥ thls argumenta 10n exerts a plastic CDnttOl \upon

act.l.ons in virtue of the! fact

m:eractxon between hypotheticq dgductive level su.b)ects'

fulfxlled ‘our axpectatmns. LIt may: be

leve‘l uf 'knoumg how‘ ‘' For ‘we ‘have seen in Plaqet‘

theoxy uf chud 1ntellectua1 development that «the ch.\.ld

passes Etom one.: staqe

the process of the)separatwn cf expectacxomixom act;.ons.

we have)not provided a aceounc fz haw these transu:xons 4

we:e made .

was - the ,' §

‘s, oux problem of »how'

£ de\lelopment to another sviring

i
b
|




_.somewtiat; dlfferént, deeper ‘Level . 'how" questian.

- In general, this "m&chani sm refers to the ability of the:

. the "gap and’thereby mve Pdpper s solution to Compton s”

<155,

‘this* problem formulated here did answer this problell\ of

Thow'. 1: d1d .80 by indicating that this process of }

separation occurs ‘through’ the various stages outlined and
that this process enables us to understand the dévelopment
of ‘the plastic’ control of'expe;:tatiuns upon -actions as

well as the embodxment of these controls in-human: lanquage.

Thus, if e fow ask’ tHe question, 'how does’ the transltxon

occux between thase various staqes?' ‘e are’ ask;ng a

Moreover, anget has attempted to answer th).s deepe

level 'how questmn._ He has formulated his hypothasis

that the subject is able to alf.er hls sub]ectwe strudtires " 2

a: fmechanism? e labels reflectxve abstraction

* through’

subyect o mteqra:e lvwer subjective shxuctures wn:hm

h1gher ones by. reconsttuctan the lwer ones thxough 'the % T

uge of hew.operations upon those of the lover ones.

Huwever althuuqh anget has attempted to answex‘

tth deeper fevex "how’ question it has a: been examingd..

in t}us thesls because, vuthuut answex:.lng it, we' can close

-problem. from the level ot 'knewin hat! to the level.of .

‘knowxn_ how " and, as Pu:get himself acknowledges, hls




v . 5 §
The guestion which remains to be examined is

whether or not this Piagetian solution to Compton's
problem.on the level of 'knowing how! is merely’ar
augnentation to Popper's solution on'the level of 'knowing~
cha'é" That, :.sk does this angetxan solution to Compton's
oblem merely close'a "gap mghm Popper's solutish. or
es it 1|||ply anything further as to’ tha! vahdxty of .

3 Popper‘s theozy of h\m\an evoluiuon" Ibparucular, “does

n »ply anyhh:mq With respect to Popper's positlon on

the roles cf the contexts Df d:.sccvery and Justlflcatlen

- the growth: of knowledqe?

We noted that, for; Popper, the question of the
; grcwth of; knowledga was cnaraetenzed by the quesnun *How

do we decect'erxoﬂ' ’l‘his 1m lle$ thac, “for- Popper, the
P

‘Corjtext of dxscovery wasto 'renain separated from the

conﬁext of :ustxfxcatxon. It ﬂoes Hot matter, wherq he

. truth of a. theory is conceznad how a theory ,arose:: What

does ‘concern the growth of kncwledge, for Popper, is” hnw

to ellmlnate errors throuqh the crxtxcxsm anﬁ reiutat).on

of theorxes once . they haVe been Ecmulateq in- response tD

i problems. £



formation of a theory, in this context;, is irrelevant

s ©for Popper. Criticism begins’ after a theory has ‘been
5 formulated and the standards wmch requiate tibtsian-are
vallst‘y and truth - the regulative ideas huil\d into ‘the
Human ‘use" of Ianguage! Thus, SinEE c‘ricicism and the

regulative ideas by meané _OF ‘which criticisn is ‘directed-

Popper " j

Now we: have seen that qur P1asjeuan solut.mn te

the contexts of dlscnvery and justifx.catxon within v_he

transxtmn . betwéen: animal; -md hmman evolutj,nn. We' )Iave

seen that the mergence of the plasta.c Gontrol of expect-

¥ L : atxons upon actxons is’ dependent upon s procéss of

»thg epatation’ between expectatxons»

&

and ‘actions’.\

'That 1s, xt was the proaess of sepa

N‘.‘ the ‘same;

of expectat: ons upon acti.ons. E




“of 'the contro].s by means ofwhich e subsequenc.g:owqh

p‘zoblem a merger: of the ccntexts of dlscovery and just=.
“ificaticn t6 the extent that the e.(ergence of the- conttols

by means of w}uch justxf;c&tlcn is regulated}s seen

: > . s dependent upen its process of formation. = .. %

Bnc, of course, the context of just1 icatiqn wzth

of knwledge can-be. requla:ed, this does nm: J.mply.

that there is a x;.erger of. these two ¥
cuntexts in ‘this subsequent growth of knowledge. che
subsequent gronth of knowledqe, that is, may'well proceed

‘along Popper:.an 11nes vuth the cuntext 05 the dx.scovery

fo the ‘emergénce of - the contpols availab!e to Justifxeation

the subsequent gtouth of knowledge >y means of these 3

../

158.
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e

[ che\ier, if [this is the only sene,in jwhich the growth’ B
of knowledge 1nvolves a merger betﬂ‘aen these two contextzs,

then, as we have seen, €he Popperiﬂn pGS)t:Lon with xaspect "

to’ these two, con:exts remeuns mcact. S el “

Mnreove:_, wn:hout going beyond the bcunds of

:hxs thesxs, this will remam the concludxng note' as far -

_as ‘this issue of ‘the contexts ot discovery and.
)

'usnncacmn_

. 15 concerned. I wlll howevet

dd a fe\l rem.arks whlch

cation, as- vw!il as -

the contexts of scovery and (just:

P ‘torGther ‘broader issies, in the qrow:h of, knowledqe.v

L4 have mencmned, in theﬂntmductio

1aget sees:

che mechanism by ‘means of Wmch t:he tranaxtzon between

'here'xv o

’sub; ‘c:we Seruetires is made as provid:.ng a means:

~the gzwth oE mathamuucs s’ pos

ible, [ Thus;. once this iy r

O v issie’

£ the'"psycholog).caltpossuulxty of pure ‘matht

. ematic 5 clarified along with a clanncacmn of the




g Aanqetxan solutmn to Compton's: pxoble_

s - Secondly, I believe’ that tms magetian so].utmn

6 Compton' $ prohlem may ‘have md‘ ated the ul\portance

i
of -another :egulatxve 1dea in’the gmwth of knowledqe (0,

besldes those of truth and valia ty; namely the 1dea ‘of A

Thatv»zs, I, maim:ain that ‘the closure of the

adapt ivity.
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