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. amsmRACT

_'-Thls résearch report defends Seymaur Papert's assertion N
o _' tha‘l; LOGQ researchers 'have :__ “mlssed the poiut" of ‘the
phllasophy th,ch underpins the I.OGO learm.ng env:.ranment, -
: -_*'tb esi:ablishes cant:.nuities between Papert's "exarcise in'
| : appl:.ed genetic epistama}.ogy" ancl -J‘ean Pz.aget%s_ﬁl-'
'____'genetm epi-temologyi G&ven \this relationship the. report'

Cowe

mca,ted m.thin the Piagata.an rEBaarch programna,_ From_'-_::-_:

""'__"-":th:l.s pefspec‘l:ive Papert's aasertmn :La juatified to the.'"

axtent that LQGO researchers hava “mlsae.d the.; point" of.__._.._:..___
his -epistamoldg:.cal concerns " and misconstrued the.-

' % constructivist: nature of the LOGO laarningr enviranment. O S

o
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T N -_u-mediaténn pravided by famllywu tuaahers;.ﬂ3,z
"v:ﬁL;coll gues, and friends have played a slqnlfic&nt wolaidin o
« o 1ﬁte11euhnal development. My . parents, ~<Mogsa and =
e, ‘Bagus,, ‘always believed th&t intellectual labour
“a-nly fﬁxm of ﬁabbur'l &ught to engage in. anﬁ.have;uv?
i me in waking theixr wish a reality, Mohammed and -
rams, my parentswlnnlaw,;hava Similarly provided;;
\, support- . and encouragement. = Anver Casgim =
o campﬁtara, taught ‘me what ‘I know ‘about. .
y ehalped ne ‘in unicountable . ways - over many . .
L Uyeare. - Sheréen . Cassim démunatrated that’ through- sheer-g.
et forpa of 4 1.,one ‘Can . accepplish many: thlngs,nwhile wy o
, .7 god=child, Ralga, . confirme sthat Piaget ' is, essentially
o coract.  Tan . M#ll ny taacherg supervisor and colleague, ..
S '_-i,ntroﬁﬁcad e e %ha treal! Plaget and has’ beeni the most . -
L formative - influénce [ in- my irtellectual develop) ent. S
©.-.. teachersyand colleadijes in t e. Dapartment of  Education; -
S Wits, have alﬂaysﬂf_cmuraged e and I want. to thawk Lynne
< +.Slonimsky! ~and " Marion nraw: in’  pagticnlar . for i their .
| . support. Qliver Turnbuil, Mark Solme and: Raren ‘Kaplan- ./
s eSolms were,.  and ! ccmtmua ‘to be, -ths - exemplars Of ‘the . .
~ 7. % scholarshipi I will' always . aspire to attain. Mustapha
S L+ Zardad intréduaed mel to thik English Janfpaqe and thiough -
w0 Uithe - years . Michael Whitea_de has.: greatly- improve my e
BRI f-”_&dlosyncrath use . of: thisﬁadifficnlt languaga._ Finally,
. and | very. 'wimportantly, T must . -acknowledge the .
2 pompanionship’ and support° of . my pfriands’ ‘the =
'+ . Housge committes for ‘Hidher Tearning®, Steven de Kiswit '’ (a o
"aﬁ'_;fountalnhead of wisdom and a pillar of strength),-gxeven_,jg
el Donovan, Gloris Castrillion, Dimitri Vratsanasg wopdl

" introduded g
.| copiputing,

. Ramsgmmy-Cook, - Charles Cooper, Johnathan Stadler,\ Kerry>
.- v yane’ Elsdon, CHarmaime Viljoen, Steven Lawrence, Paula . -
R _Mendesi dey Lapmdds, Moniqua Varduyn and Andrea ham.fv~
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. -mor{‘ powerfu;i microcomputers and tha cnncomitant aevelapmenn 'f

o 1nnavaticms s a grnwing numbez; Qf res‘-earchers an d sa f tware s

'“fthe computer and to challenga the h;storlcally entrenched':

fIn the late 1970'& and early 19&0'5 tne f;eld of computer LA

HaS

AN

_ in educa{:.mn experie.nced a ver:.table revolutiqn. The grow:.n' '

}

'of efﬂic:._ejnt oper;ﬂting syste.m- and user—friendly computerif?:-' L

z’

o 'ianguages 'unlccked‘ the true, genaral-purpose capacity of_‘_'":_-_"-

th computer.__.- Following thaae sa.gmificant t:e,chmcal' _ "
L ﬂevelopurs began to extend the previously restrlcted use. of_._.

conceptmns a}‘ld useg of the camputer,- :¢L:Lth‘¢:n.1<;;hi thesa:
.._:-:c:m;allenges affectad a11 domama“ “of computer-use, :Lt‘ was -
eépéclally :in the field of edut’.:atian that the dogmatic _:
th.ink:i.ng about the uses of computers attracted the most'

' sevare crltlc:l.sm. o e e Ty

' "’_Or'ie. nf the mdst: arti-culate éﬁd 'influ'eiiﬁiai"--criti'cé 'Qof"tl.ie'.i' .
preva:.lmq dogmatz.sm in the th.tnking and uses. of ccmputers i

: in;." education wa_si 1'--1;h_e mathematig:l.an a Artif;wlal |

\

| Intelliqence (AI} . ré___s‘eax:qt;_er Seym ur Papertl af \t’he

-



Massachuootts Instituto of Technology (MIT) In h:.s survey

o of the extant usas of. computers in education, Papert (1979)

L
§
[

L education. FRIERT

J’

. b- i

R s R

 as a -'te-.achor' unaneringly pu‘t-t:.ng the child through__'
.'drlll—and-practice. exerdises (sea for a q., Suppes, 1966) |

' The second, "the computer as smulatod vmrld“‘ Was less

";_'.,'C_Iadgots to toaoh the same old atutf m a thinly dlsguised.__

o 'f.context for undorlstanding his work tho controveroies tha.t L

i has genara;ted, “and tna issues. tha,t will be a.ddressad in

s 1&ent:ified three modaa of computor-uoo wh:l,oh, - he argtued';__;"
eloewhere, olearly howed that ost technologlcal \\

innovatz.ons in educatlon Wero tantamount to _" invonting new -

'ivers:.on of the- sas;l- old Way" (Papert 1919]1980 p. 161)\.3""."__"'
'I'his critlcism formod the basz.s of Papert's interventmn m

tha fiold or computers 1n eduoat:.on, and to Provide a

e

:'_'_this research report, it J.s neceoaary to re.viow some of his '

..I_-criticisms | of tho !tradigjmna].' _ uses e of oomputors in "

'Aocordn.og to Papert (19?9), the first and mosf' pervasa.vo -

applicat;.on of compui:ers :m educat:.on Was "tho cojfputer as e
automai:éd tea.cher" popularly known as Computer Aided . o
: _.._Instruotion (CAI) . In th:.s applic..a'!:ion the oomput'rar was useﬂ‘-__'_

. extens:.vely usod and m tha.s appl:.ca,tion the ohild wab s
“ : exposed tb.-:-_ computational f:‘.:!.mulations _ off real—-lifg"1_.
_'s:u.tuations‘. The c!ﬁ.ld was expocted to mam.pula.te varlous. - |

::'variables to SE& thair offects in ‘the simulated world amd,

: by extenoion, to discover the effeots of such manipulated'

B



’ -.."»

_r'gﬁohangee 1n the real world. The third application waa "the
o 7f;computer as to " In this appligatid'

’L”fto program the computer by hsifafa‘simple computar 1anquage

- Sucha as BASIC2 which 1t Was argued, wouid make them

o pap?/‘ = agreed that each of ‘I:hese appl;eations could“ serva a

'~n,;_fvalia (though limited) eaucarionar function, he~pwas

e

..——-% “.

"'ﬁ_fpartiaularly concarned : ahout tha if enlutemologlcal:
- - psycholﬁgical an gducational assumptions whzl.ch ‘.:he-.)gr

"%‘fembodied,_and the conceptiOns Of kmﬂw%fagﬁt 1earnimg and

B 1
S

 : based on the view that knowledge conaieted of a fixed body

%g;of discrete facts‘ Learning was therefore seen as. a procese
-Jof responding correctly to qﬂeetions about discrete facts

.uifand, thef* attainment f“; pre—determined | hdf? strictly
TgSpeeified, behavioural objectivea. Correanondingly, teaching

'-ﬂgwas viewed as the systematic presentation ef dlscreté bltS

]

3~Ii:behav1our._5econd1y, Papert felt that although “the computer

'_g'as simulated world“ allowed the child somé freedom to

4

-f.2‘BAEICV{Beginoers'Aliupurpoae'Symb ie Iua“ruction Code) is
-'”ona of the most popular computer programm*ng 1anguagee.f :

e T P

.

children-—were taught _. .

'3¥,j"computer 11terate" and provide them with skills deemed to - ;

_,.,be essential for survaval in the "information age" Although S

.g.

 :7;ﬂF1rat, he argued :"the computer ag " automated teacher" Was

7-i6f5 information .and-ajthe_ effectiva;f management f:"'

f"c°nt1n99301e8 Of reinforoement“ o reinforce 'apprepriate"F*



-d:;.scover aspects c:f knqwledge fcr herself, th:l.s 'dmcov -
. :was ccmstramed by pre-def:,ned bcundar:.es. Knowledge wag_':..:_'_.:-'-._..-'_'.'

- 1earning enta:.led the Seammgly ac:twe dzscaver‘y af pre-":_":'_

e

_.:'_:-.datermlned bJ.ts informatian.__-; 'I'each:.ng, i th:l.s_; i
o _application y amcmnted to ,ﬁ:he presantation of purpartedly I

i -f_".open-endéd informatian. Thirdly, Papar'l: argﬁed by us:.ng a
_'__-__:;simplistm and _restrictwe comptrt:ér laribnage, "thei computergf_‘_
- - | ag toy" unda :ined the complex nature of knowiedgﬁ and;j ;.
'&ile “

ol _':-..:'ch:.ld Wa.s qiven some freednm to ehgage activaly in the

"'f:'__..'_laarning pracess hut tha nature of th:.s activity wasf-_'.l.

'"""_____.___'._reatricted because of the lim.te.d capacii:y of BaSIC. .'I'hus,'.._""':'-'--" "

insofar ag the tea,chimr cf BASIG GQ"E'fS{Ed _ of the:ﬂ{:f.t
Sl transmissionl of SPec:.f:.c ,Pfogramminq comands at E‘P‘-"‘-’if"adf:-—f:f
'-'::'times in tha 1aarning Process, the notion of t.eae:ﬂ:ng’ aé} the '_::. :
-'tran smissl on’ of Pm,ﬁﬁtarmj_ned bits of informtion was_..-.-f L

From the forego:.ng ana'lysis J.t was evident, according to e
Papert (1970,!1930) v that all tha extant uses of: 'che computer:_’--
}in education were .‘Ell‘.‘ml/Y | entrenched within a strmt o

behaviourist framawark and consis;tent w:.th skmner*s :Ldeas e

_'n. programmed 1earnmq and teachmg machines (Skmner, 1966,-.. |

1968' 1935)-:':_.__.__ As such, Papert arqued further, theae‘_?-= .

oW
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5;Q;agplicat1ons were_akln to tha “QWERTY phenomanon“3 1n the

davelopment of taphnnlogy. Furthermore,_ tngg? tended to

”fff_encouraQe and leqitimate ‘what Papert called the “Pop-Ed

1Q:Lulture" This 'common sense"conceptlon of laarning andw   

'_”._--t aching Prpgotm the view that children should_ not be

R

!( "9-\ ,}L{

%tagg_ﬁ to thlnk ahout their thiaking-(nthe don‘t think ahqut{fi

. 'your thmk:r.nq paradox") ; *failed to discmmaga the student'-_"'

;Practice GE making ynur-mlnd.a blank and waltdng\for an idaa;}f

- to’ come ("blank mind theor1es"), eucouraged @bu idea thatf.:f:

:'understanding comes tn 5 flash (“getting-ly”%heorles“) and:} ;*

'fﬁrelnfarced the notlon that you either Eaésess or lack the 57:

abllzty tﬂ master partxcular areas of knowlgdge ("facultyﬁf'

thearies") ’f1 s_WLfT]gc.~ﬁg*r:w.ﬁrJ.

To challengeﬂ these anacﬁrnnlstic nﬁf easentlally'l=”

conaxuépni%a usas of the computer to bolster the soclal and '

educat10na1 status quc, Papert (1970/1980, 1980) prapased an"fff_

alternative "grander vfsion“ o computars in education whichun

'-3 QWERTY 15 the arfangement of the alphabetic keYs on the f{f:?'

- top row of the standard typewriter keyboard: Originally the
- most commonly used letters in the English language (ﬂ*H-I*Aﬁ[.
T=E~E~N-S~0-R) were spread out to reduce typing:spec: nd '

. the concomitant jammlng of the keys. Despite technological

advances which-eliminated £his problem and the development
of more rationally organised and ergonomically efficient
 keyhoards (for e.g.,. the Dvorak: Simplified Keyboard) the

- QWERTY keyboard became entrenched-as the universal standard. -
. This phenomenon, -according.to Gould (1991), is akin to the -
- panda’s obsol2te thumb and demonstrates an important aspect

. . of evolutionary history. "what was once a sensible solution _.gf”
-~ begomes an oddity ot 1mperfectlon 1n the alterad aontext of A

_a new futureﬂ(p. '686) .

=
.



o was hased an the epistemological and psychcucgn.c:al J.daaa of

' '-.J'ean P:Laget and conceptso de.rwed from AI reﬁearch This-"

'.:Z_Panert developed with his associ&tes at MIT as a comput:er—h'__ o
| baaed learning env:.ronment which could famlitate ch:.ldren'sl_i'
constructin‘h of mathematical knowledqe. The - theore.tz.caz, o
’:._"'_d:l.mension was elahogatﬂd in his seminal book, M
L e S : (Papert,_ 1980}*ﬁ3

""unpubllshed meﬁbranda {Papert 1971, 1973, 19?6, Papert, etgf;;:

ok

-Réinhnld,- -3.98 sj i jau:r:nal . "'art"icleé and:-_‘_,; conferance papersi_ S

'2 3Papert 1988, Turkle & Papert 199&), and chapters in buoks}fff;
| (Bapert 19;0;1930, 1972;1930, 1977, 1978/1980, 1979; 198éb,'

. 1980c, 1986, 1937a, 1988a, 1991, 1991a)5

: -'endorsement' of LOGO by the. influential computer journal.'

o -Bﬂe - which devoted an entire ed:.tion tc the 1anquage and_._ j

.-_4 To distlngu:l.sh the orlglnal program from J.ts more. recent
derivativea - i.e., Logowr:l.ter: {Papert, 1986a); LEGO/I;ogo
- (Resnick & Ocko, 1991); *Lodo {pronounced str““t—logo) “

- (Resnick, 1991); and MultiLogo (Resnizk, 18.%4) =~ the. na.m'-al o
. ‘wLogo" wil

1 be capitalised throughdut th:.s reésearch . report
.5 For a moré comnplete. 1ist:i.ng of Pap rele. wmt:.ngs see
501oman (1987). I o o

c .v:.s:.on included a. prac:tical and a theoretical di.mensicn. The

L prac'.tlcal dimensmn was the mso4 prngramm.ng 1anguage which |

ek, 1979), antérvzews (Herefqpq | 19825 ¢ White, 1935,““"

'*4;(Papert, 1saoa, 1930&-- 1981, 19825 :1gaa,. 1934a, 1934h- _;_V

'3;1986a, 1986b} . 1937-'1933), cé-autharad articles {(Franz &

e Following tha favourable reception of uigdsto;;gs and thej_"’_ o



eff.wac)ﬁ‘ of LOGG._ -
1990, a wga&.th of

'*3_ 51935)

':J.ts philosophy ( _y__, Vol. 7, No."8, August 19321 - mc;o

T _”__rapidly ga:r.ned near-unwersal ac:ceptance in the fielﬁ Of

S o B L . s . P

*q;ﬁcamputers f_and;ﬁ education.“ ~Educationa1 admlnlstratcrs, ; 3¥

o i

':jteachers, researahérs and comﬁutar enthusiasts ‘began’ to -

' agltate for its inc&rporation inté the achool curriculum and

' ”a hbst of researaherg began to 1nvest1gata the educational

,_nsequently, during the decade 1930

.r;‘

'9_'ganeratad (for a review'of this literature sea Sorkin, 1984,

19883 Harper, . whg, Sél‘huyten & Valcke, 1990*- and’ Hare1 &
Eq/t! 1991)7 | o

esearchﬁ on LOGO and “edﬁcation wag f;]L

-_'palmgren, 1985, Ab#lam, et al., 1986, Foman & Pufall, -

"“fThls research, 11ke the?mcre general researdh on 1earnfnq,.“'

.Tffrom.'media (see for e, g‘, CIark & Sugrue,_ 1990), has,J':l'

A

-'howeveq:/faen fraught Wlth "controvarsy and paraddk" (Lepperf

et

  1& Gurtner. 1989) The qnalltatiVe research flndlngs on

':'f7fdhildrents constructlva act1v1ty in the LOGD anvxrenmentwff 

- .
SRS AU o RV

oy T o '_ R -.v.s-t -&-.u*;*'v '“j:?* '23?'3 vy

6 An-indication ‘of the magnitude of ‘this. research iiterature
can be.inferred from Summers' (1985) bibliometric analysis
of the growth of journal literature on.cofiputers and R
e&ucation and the bibliography on LOGO complled by Lough

it should be. noted that the LOGO research 1iterature is' )
only a subset of a more ‘general literature devoted to .
computer profyy ing and ite effects on cognition. For.
- reviews of thig'literature see Hassmett, 1984, Pea, 1984,w
- Linn, 1985; Linn & Dalbey, 1985; Dalbey & Linn, "1985; . . .
Underwood & Underwood, 1987; Salomon & Perkins, 1987, T

‘Johanson, 1988; Dudley~Marling & Owston, 1988; Saldmon & . . - -

'wg-Perklns, 1939' Martin & Hearne, 1990; HUCOY: 19920,



Ce

1

.conducted hy Papeft hls assﬁb“ tes and other researchers_ ; j
who share this methodologlv?l qxientation (e. g., Papert, et B
al,, 19?9, Watt, 19795 Turkle, 1984; Turﬁﬁe & papert, 1990,_‘f ’
| Lawler, 1981, 1935' Lawler et al¢, 1986, Farman & Pﬁfall, 33:f
E 1988 Franz & Papert, 1988, H0y1es & Sutherland 19&9, Harel;- F-
& ?apert 1991), have either haen agpported or challenged hy __l:
| resaarohers OjWho adopt a quantitatzve and experiméntally'

baaed. rasaarah. method o verify the effects. of LOGO - on- f
childrgn s thinking in general and on their prnblemw501V1ng;

akills in particular (e;g., Gorman & Bourne, 1983- c1ements_;-¥

& Gullo, 1984, siann & Haclead,_lsss, Clemanta, 1935,_1937%y o

“forton & ayha, 1986; Mayer & Fay, 1987, Pea, 1987; Pea,

Mldian & Kurland, 15%7 R;eber, 1987, Lehrer, Guckenbarg &

Lee, 1988; Poulln-nubuis, McGilly & Schultz, 1989)8 Thase_ 

contradictory' empirlcal fmnd;ngs have in 'turn generated,"

amongst others: debatea abouﬁ‘appropriate research methods

to verify the effects of LOGQ on. aognitian (e.q., Salomon,“i

1934, Hawby, 1985, CIark 1935, Bracey, 1933, Papert 1936,'

-Becker,~ 198?, Pea,. 1987; ﬁalkar, 1§87,_ Hadgpx,- 1989;
| Saloﬁah;-issa; wutt,'iaso; ciark; 1991),.ana'the role of

teach;ng in the LOGO eﬂvirqnment (e gy Tetenbaum & Mulkeen,

1984, Leron, l985, -Simqn, -1987, -Hoko, _1986 .De. corte &

Verschatfel, 1989). . =,

i

8 Generaiﬁreviews'qf'some of'this iitetatufé can be found in
_Rrasnor & Mitterer (1984) ;. Michayluk (1936); simon (1937),
Lepper & Gurtner (1989), Chang (1990) _ _

'\\.
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 In partlcular,_ Papert' tgeorettual ide&S”ohavé”'beéﬁ L

 cr1t;c1sed . “rhetorlcal“ (Brown,l 1984),- “abatrusely;

”'.ng phrased“ and "mataphysical“ (Razanaon & Dawson, 1985), an&,q  j 

- very. importantly,. failing to ‘taks "some of - “tHe major,ﬂfi.
 _premises of Piaget'a theories ahout tha development of. _

,"_ 1earning" -intn account (Rauaseau & smlth,_ 1981, p, _52)#'

.Alsq, ‘the crltlcs contend. Papeft‘s7 claims:r&baﬁt -ﬁhé %.f_
 ;;009n1t1ve and educatmon&l benef;ts of" LOGO are- baseﬂ on. fI
"anecdotal“ EV1dance (see Wlner & da Ia Hothé, 1933 Krasnar:.

'& Mltﬁﬁrer, 1934, Lepper & Gurtuar, 1989), 1nfarmed by a;f“
.';"technoramantlc“ view nf computers .(simon, 1987), -.ﬁ§; -'
E -predicatad on "a naive falth in tha educatxon&l efficacy and -
-"adequacy of rlch environments" (Ragan, 1989, p. az)-which. 

HprumFBed. mbre than 1t has delivered (Hawkins quoted by; {

.-Hassett, 1934) G o my T T e
 In response to aoma of thesa criticisms Papert {1986, 1987)'
 :has repudiated the purparted promises about the value of
_'LOGO ton%promote certain thinking skills in chlldren -as :
'having no support in his writings. Hare importantly, he has:__
_cha:ged. hi" cxitics with engaging in. “technocentri&“?-'-

thinﬁinq (?apert _19@73.”1988) and- thereby, “mi551ng the””-_-

N '-'::.\
- -

9‘Tha term "tachnoaentria" ia deriVed fram Plaget's notion -
of egocentricity or centredness in the child and is used hy .
‘Papert to signify the propens;ty to focug exclusively on the. ,
"uechnical object whlle 1gnor1ng tha context of its use, . S




"""';po:!.nt“ tpape_rt 1935) f the Loc.o ph;losophy. This tendenoy,

"‘"-_.'_he ¢on1:end5; s’ ev:].dent in both 'l:.he gxolug:we focus on Loco

d‘

.‘T"-?f;i_.\\cognltian 1n ﬁ "Blmple and Predictable waY' ﬁnd in tha use of

' and the computez: as 'aqantsl capa,blo of affecting ohildren s

\“'ltroat:mont model'*m 'research methodology to verify the' i

1 I

" "r"mzi.ssed the point“ ’chat LOGO is only a "oultural elament"-_'r-

_'atta:l.mhant: af suc:h presumed e.ff.ects. . With regard to the'. o
o fgr;mor Paﬁaxt beliaveo that Tost LOGO rase.archers have o

.with:m the broader "learning oulture" that may help ohildren :

to oonst:r:uct the J:inds Dﬁ (mathamaticall knowledge whioh our-'-‘-' |

Smilarly, n-. tho:.r use . of a resoaroh methodoiogy which

"mathophobic" sooiety oonsidero da.ff:.cult to ' maoter. R

o ._ attempts "t_o reduoe what are requ.ly the most. lmportant

| ..fu'i.fil its purported promses.

10 'I'he "treatment quol" i }he olassmal experimeﬁ?,al
- yesearch design involving a‘control and an experimental :
group which is exposed to.a particular “"treatment" to vorn.fy -

_-oomponento of aduoational situations - peopla and oultures -

a0

to .---a-seoondary., faoxlz.tatmg role“ {Papert,' Ls ', P 23),“_?-'
A .
"cult:ural process" of. 1earning (with oomputero) ‘« 'I'hus,-

literaturo are mora a function of toohnooentric thinkinq and o

i

- -positw:.st résearch methods “than a "failure'_ of I.OGO to

R thesa researohers ‘have "missed ‘the pomt" of the oomp].ex N

. '1.'Paper'l: c:ontentda, the 'negative' resulta rﬂoor&ed in the 1060

the efficacy of the treatment in relat:.on to the- "untreated"

control group

LR



f

o

In their @ebuttals to i:he foregoing oritio:.sms LOGG

researchers have 1n turn’arltlclsed what they helieve to he ;f::

Pa@fert' "narrow r:.onst.rual of whst eonstitutes experimental

researuh" (Pea v 1987, pa 5) ' argued for "the 1mportance of a

methodology that maximises falsifiability" in LOGo research

(Beoker, : 198'?) 0 urged Papert +o recognise the necessz.ty of

| -': "sbund research and evaluation"a to just:.fy the educ:atmnalf

us:a cf LQGO iWalker, 1937, p 10), and so on.

. Although superflclal ﬂ ‘the forego:.ng accou.nt conveys .a. aense

of the nature and scope of the _"oontroversy and paradox“'_'

sum-roundmg" Papert'us :.geas and LOGO researoh._ s;:eoifioallyff

it shows that ther:e is a contlnumg d:a.spui:e oentred on "

Pape:r:t's sPec:.fJ.c claims ahout i:he cognit:.ve Benefits of

moo and f;,ompute:rs and an equally contentious debste'

L

3

concerning hisl research me'l:hods to authenticate these_; o

e].ai:ms. Aspirram: researt:hers who are new to this area N-X4

research sr_e therefore ‘faced with ‘the dlfficult problsm,:"

5

| "what should we helieve, and. why'a"“ k]\"S;j,mon y 1937) . TQ resolvefi'_

this prohlem I believe that: it ig neo..ssary*\to deal with the"
follomng qusstions, al_non_gst_ ,otherf;, raised hy the I.OGQ-

literature» S .. ;

[

. What are the eogmta.ve benefa.ts L,(;!.f any) of usmg LOGO

and are these purported beneflts supported hy Pape!l:t‘s: -

writings"



Is Papert just.mfled in his assart.ian -l:hat (mostj

researchars have "mlssad the point"" R _-_q '_3__'\?.

'..Q_ L

e ‘What isthe point ofthe LOGO enterprise? SRR

A possible wa,y qf answermg thesa questions and resplving__" -
_'the ﬁisputeé outlined above is to recngm.se that these;
'i-'-___:_-ccntroversies are not Ign.que tdh Papert'rs 1dea$ and LOGQ
reae.arc'& Vaz:y ;Lnterastingly, these cantroversies seem to
_."reaapitu],)ate' the earl:.erc. {and cant:mumg) debatea abcsut ﬂ,
. the. :.nte;pretatmn of Pn.agat's idaas, the valida.ty of - his.f:"-."'
ul:.nisal research methods and find:.ngs, a{;{d the. application
;i.of his _ them:y ta ' aducatmn.__ ':L‘hus, . msefar .s__n_ this
- 'recapitulation' c.an he shown to be correct, .1.1: would follow
{'that the re»conceptu&l:.sation of- Piagetlan theory and
: “_-reaearch on the -bas:.-s nf -Lakatoa- s- : f-3.974) "sophisticat&d ;
'falsifica.tianism" may ‘mlp ug’ tca resn].v‘e tha con‘hroversies _“
3 within the LOGQ reaearch doma:.n. L e
.Proc:eeding from the fnregomq pramse I will de;t‘end Papert'a*z o
 assertion that 1060 reaearchers ‘have "missed 'the point" by
'__1ccating ‘his ideas and research on - the. I.OGO 1earning |
' 'envn.romnent wa.thm ‘the context Qf tha Piagat;ian research'
programme. Specifically, I w111 argua that most reaearchers'-:.z
_have failed to see the continu:.ties between Piage‘!:'s g'eneta.c o o

e
bl



" -

:_":exercise[ \‘hﬂr‘ thdn a means for 3“5"’91‘1“9' a““’“g ‘mhem'

'.._l.‘ ) '. \“.‘3

”:epletemology and Papert'e "exerclee in an applied genetlc {"

| epletemology" (Papert 198ﬁ’ P V11)11 as an elabnration of

aepeete of the . Pfhgetian reéearch proqramme 1n the contemt

hee% iﬁf turn led to. (i); a- misunderetanding* of “the

V computere anﬂ cognltzon, (11) the misrepreeentation of the
'7ViLOGO prugramming 1anguage as a veriant of Cbmputer Aiﬁed

;}'Inetructlon': ana (iix) the mielnterpretatien of hieﬁ'

o

e"reeearch es an exclueively' peychological and edUcatlonal |

“ay

the qnestlens‘raised hy hie alaboretion of the Plageteenj.
“".reeearch progr&‘mme. In view of theee ehortcominge I w111
eargue that ?apert 1s Justlfied 1n asserting thaﬁ LOGQ
effreeearchers haVe “mlssed the point" and 1n repudlatlng the
hi clains abnut the cegnit1Ve benefits of Loco imputed te him.
"_Lastly, ‘on the basis of ny re»caetlng ef Papevt'a work as
fan elahoretion af the angetian research programme I will )
eargue that slmple falsificatlone do not die-confirm a theory .
 §(Lakatoe, 197Q) and that the cendxt;ons that may refute some

of. Papert's theoretical assertione have not yet been

”3:_reallsed.-

-

_ 11 Tha complete statement reads "an exercise’ in an. applled .
°Jgenet1e epistemology expanded beyond Piaget's cognitive '
. emphasis to ‘include a concern with the affectiv.®, My
. emphasis in this research report will be on the cognmtlve L
~. dimension of Papert's work and will exclude tha affective in
: order'tq reetrict the scope of the report. _

'3efof a camputer-rich world._This failure, T will further show,;':'

_h;epistemological origlns and natureiqf Papert'g ideas aboutu§€g

L



a “ AN .

"To defend the faregolng claims I mill flrst. prasent an o
'_ axpas:.tion Pia.g‘etis genetic : egistemnlaqy an& the .

'P:.agetian reseax-ch programme _s-'__ the. framewaz:k ;EQ,_-.

_ undeibtanﬁing Papert'a ideas anﬁ resaarch, Sé‘dondly, I ﬂil]_ﬁ__.-lb

.' ".Provida a. cleta:.led discussion of (a) Papert's ela.borat:.on Of

| tﬂe Plaget:!.an rese\?rch pragramme, and (h) ‘l‘.he LOGO t:om p uter._

. languaga and leae:ning ehvircmment and the natura of the' S
| __?"constructivﬁ.at cactivitias :Lt intenﬂs to promdte, F:Lnally , T "
'_w;:.ll argua fdr tzhe necasalty t:a 1t:cate Papert's work w:.t:hin._. " __"'__

. "the framewozgk af the Pz.age.tn.an xesearch programnia as the

2 baais far futura reaearch. S

SR

: '.".\_',1



IN DEFENCE Oﬁ' PRYERT|B “ExERCIBB IN AN ﬂ (/ O
APPI.:IED GMTIG EPIBTHEOLOG!-" i

i .
i !

._From Its inception a central concern of the LOGO researchy  '

o 1iterature has been a percelvad "fundame,ntal ‘tension" |

(Leron, 1935) bet.ween Papert' P:.agetian

-“succészul 1earn1ng" as. "a' process that tﬁkes place,- 

'_§f5_

| without deliberate and organlzed teaching“ (Papert, ‘1980,

8) : and his belief that the c:.bmputer and TOGO may -

-‘ provide chllﬁran with the means to construct "pOWerful

1deas“12 sudh as. procedurallsation. Interpreting Papert's el

- conception of l&arnlng as "leaxninq wlthout. teachers";_ff-

 "fPapert, 1986 [emphasis in. the%'original]), numerous’

3_ffe$earchars _(e.g.,‘.Krasnor_-&a Mltterer;';1984, Pea'g&f"

'_Kurland, 1984; Leron, 1935; Slmon, '1987) fnund that
_ children 1earning LOGO “ﬂlthout being taught" failed ta_}-
.'_"acquz.re. the powerful iﬂeas which Papert purportadly sa,w.:
| as - a. neggggggz outcome of uszng LQGO. Thlﬁ -failure,
_'accordlng to. some of these researchers, was a. dlrect'-

f'consequence '¥'f Papert's adherence tc Piagetlan___

“-conceptlon of 1earning. CQnsequently they proposed either"’

'fjthe adoptlan of "quasi-Pmagetian 1earn1ng (QPL) w-which

' aasumes a more active role for. teachars and 1aarning..

.12 In ?apert's (1980) understandlng "powerful 1deas“ such o
-as "debugging® (which will be discussed later), ' '
"planning"”, "proceduralisation®, etc., are wintellectual
~ toolg® whlch may facilitate the child's construction of
knowledge. These “powerful ideas", I would argue, are
akin to Vygotsky's (1978) “psychological toolsh, i.e.,
 the means through which humans &ome to master their
1ntellectual and physical actlvit .



(Watson, Nida & Shade cited by Shade & Watson, 1990, p.t-

. _: reavihg . aside f’er new the fac.t that the

-y -'pf
) Pk Co

f';ematerials“ (Leron, 1985, p._ZB) Jor- tha rEJEC?lﬁq Of the' -
"ra.gid stereotYPn.c, out—dated vlaws of Ea.age‘e*‘ 2} theory“ ” i': o

'-3 77} :m faveur o:E | "the knowledge gene::ated\ by new
: informatien-praceseing : approaches . t learning _eh@"_

o ._ . cngn:f/tionu (simen, 1@87, p._ 113) , for Qxample. L

. researchers v amonget othere ¥ have "m;.esed the pomt" of
Papert'e cl&:.me about the Dutcomes of . usmg Losa (:.,.e. N
"as poee:lble and nat neceesary outcomes) p I helieve thei:. :_'
the perceiw» : "tens:.on" J.s more a funci:ien of : theee

.reeearehers' (mis)undersifﬂndzng of Plaget (and Papert"’

- -part:.cular interpretatian " of Piaget) than a I"tension"

0

between "process and eutcame' in- Papert's tninking.- Very
--mtereetingiyf this msunderatanding of Papert agpears tc; '

:-___‘-_be a 'recap:,tulation' qf the earlier misundersta‘nding

B (and misrepresentation) of Piaget (Green, 1978, De:‘i?ries,

- Duckworth, 1987).  That is, as with Plaget where"_“-?’;'f_”

_._19?8, Ka,mi:l. & De Vr.r.es, 19._'?-8, Johneon & Hooper, _ 982,

,,,,,

o :r:esearchers fused ‘his epistemology with his’ ps}'chulcgy
- (VQnﬁche, 1990) and interpreted, for : example, . his".
| "finﬂ,:.ngs on young ch:.ldren's J.nability to " coneerve
'_contlnuous volume _s’- a rationale - foi‘. teachi-ng-

. ccnservation " skills, LOGO ' researchers . :Lnterpret

children 8- current failure to actjuire "pewerful 1deas" hs . .': .. '

R entalling the .neceeem.ty to teach these ideas more L

o formally. In. the earl:l.er case the x:esearc;hers failed t:f

see piaget' . epistemological -aseert:ion a._hou'_l: -iﬁhe--"



Cw

S ineuff iea.eni::jm-

b:.olog:.cal and dleleetmal necese:.ty (Kitchener, 1985)
3 ::"'flozf {human) ba.ologlcal org‘anieme _ to | conetruct the"' | ) -
kncwledge of coneervation as they develepT s:.milarly, e
- _.:__'“cencernmq &apert's thinklng, researchers have "mi-esed. .'
the pqg.nt" of h:.s essent.ially _gigﬂo_lpg_iggl cla:l.m about
the petentmal :.mpact of: compﬁte*s and LOGO on the

e

o ﬂevelepment ef cogn:.tion and, 'coneequently, they have o
interpreted hie work as an exclueively peychelegieal and___ o

educat:.onal enterpm.ee. Ae suCh, _ I would argue, Piaget'

asaﬁssm“ of Flavell's (1963> exposition of his th:l.hkx.ng

B

-__»-epiet:emolog‘ical" (pp. vidio- 1x) is 7

-__.._emlally applicable to the bulk gf the LOGO reeearen. o

e

'_-'rhzs "J.nsufficiently epietemelegieal" ieterpfefatibn' ‘*'af'.
B Fapert's w,ork, I believe, ie a consequence of. the more
_general tendency ‘Ep ‘peychologiee' Piaget's epistemology.l .
: | ":and to dlsregard the ongoiﬁg debates and c‘&evelopments"' o |
:_within ngetian theery and reeearch (eﬁg., Gallagher &
_._._Easley, 1978, sigelf Brodz:.neky & Golinkoff, 1981, Hedg‘i}._'
| -‘:-;_... & Hodgil, 1982, Scholnlck, :i.983lr Overton, ; 1983, Neimark
5 _ZDeLis:L £ NeWman, .1935,. Bearierm & zimilee, ' 1936; '

'In‘helaez:, de Caprona & c:ornu-Wells, . 1937~ Lihen, 1937) |

aheee tendenciee apart moet LOGO researchere ‘also appear'

to subscrlbe to a. "naive faleifica..:.oniet“ concepticm off:_-_-.
__scient:l.flc reeearch which dieregarde Lakatos e_ I1974.)__'

Xuew that "purely ne gﬂ’cive, deetrurtive c:r:.ticiem, like

'refutatien' dees not elimmate a programﬁa" (p -1’79,{-

| W:l.th regard to the former conj‘ention I belleve that w:.th e

.‘éeo - exclusi\'ely : peyehologz.cel '_ and



=

i

-¢the axcaptlon af some raseardhers (e.ga, Feuerzeiq, 1986,
__f_Groen, 1973,_ Groen &\uxleran,_ 1983, Kay,: 1991,__Law1er, "  _
' ',1981 & 1985, Lawler, gt a}., 1986, Schankr 1986* SQIOmon, ]' :_’

' 1986, Turkle,” 1934,ﬁ and the contrihutors to rorman &

'1"

'-.._Pufa.ll (1993) ---._a-d !-Ia.rel Papert (1991)),_ t:he
'5 Loverwha1m1ng majority of LDGO resgarchera brlng

7femp1r£clst fnreading" af Piaget to hear on. Papert's

':_”thinking;= In this process they mlsconstrue not only

';;_Piaget'é 'theary' but lgnore Papert'a (1930) stlpulatmon

*:th hls 1nterpretation _ _f Plaget's ;heory

'$f "unorthodoxF and that the aducational impllcatibns Whlch

Jf,fhe?ﬁ derxves from this interpretation é;f:f “very

"5'unorthodox" cansequently, these researchers “mlss the -

. ;TpO1nt" that Papertls ptimary concern 15 ta uncover a mora

Tff“revolutionary“ Piaget - 1. e.. P1, et tue apxstemalagist

;f-itheir “naive falsificationist" research orlentation théée' -'

'uwhose epiatemological ideas T;*ft expand the knawn

' 'ho.;nds Df the human m1,}1 " (Papert, .1.980, P. 157) -'rather
fthan the'"cansarvatiVE" Piaget wha shcws what childran

-lack at partiaular atages in their developmant. With

’researchers hawe further treatadi Papert'a thecry as &

_svngle theory whzch they beliave, has been invalmdated

' through tne"refutation' of some of its hypotheses. What

”;these researchers "misa“ in this regard is that Papertls'”'

.-:'théory is part of a continuous "serias of theorlea“ which

_make up the Piagetian research programme. As such, it can
'  on1y be evaluated as par* of thls Sarlas of theorles and

lfeveq then, accordlng to Lakatos (1974), it is necessary '



S

 ?wi11 prsceed fromgsum

*researchsrs havs~"misssd the point" "

ST
Y R
CURE :

W

'“_ts recognise that we are dealiﬂg thh "a long and eften

 frustratinq process" (p. 179). o -_;l

. oo

"“-and LOGQ on cognitien,_ I wculd arque that %it

SWE

_=;_intraductlon of this research report and argus thate
. Papert justified 'ih' his-' assertion. that Loso

-

B - - o

exposition of Plaget's %Fﬂﬂtldl.

- .;To address -t:hese mlsunderstandlngs :l.n the LOGO research- -

;_11terature, and to shdw ths sssent;ally eplstemologicailff

“ o QL'Papert's pro;ect as ah elaboratlon of the Piagetiansf;e

.'-';'rESearch programme in v1sw of the computer;satien 055 '
:quern society,.I will thsn discuss the LDGG prsgrammlng ’

'-1anguage and ths nature of the activities 1t intends to;fi

J”[enaturs of Papert's claims about the\éffects of ccmputersf;eﬁﬂbf
"f=)1mperat1ve tu 1ncate his work within the frameWbrk of the,*7"m'
fiPlagetian research prngramme. cnnsequenglﬁ, my'defencs of 5# :f'

v ﬂ} Papert' "exsrcise in an ﬂﬁplisa. genetxc ~apistem0199Y"f"';*;

- eplstemolagy arid the' Pz.aqei::l.au'x,3 research plk n.-:zﬁé.3'_:-,.---"" i

':Q Thereafter, I w;ll provide a deta;led dlscusslan off;is:ff

'jpromote. Lastly, I W111 review the qusstlons pssed 1n the”,lf
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. Piaget's Genetic Epistemologyld

'“rsenetlc enistemology, according to Plaget is the studyftf-

'fof both (Kiﬂphener, 1981) the trdnsitions "from a 1ower::
. \1. . :

'::flevel of knuwiedqe to a level that is judged to be_l.;_d”

”higher" {Plaget, 1970; Pc 13) and "the mechanlsms ef thad T

_____

"'1ncrease of knowledge“ (Piaget quoted by Kitchener, 1981; 'd

]fyp. 402), In pursuit ¢t these objeutlves Pzaget preaeedsff o

from the asaumptlon that there is a "s;milarity betweenfff:'

.“f}bialogiCdl : structure/functlon 133d:f' eplstemologlcalj_J”':

”e:?structurejfUnctien“ o (Kltﬁhéner,: 1981, Pl 404) . and’

a""

contends that. the biolagical methods used in comparative

'fanatemy”- viz.;."the study uf homologous struatures 1nf"

"adu1t7arganisms’;:. . and [the study of] the ontogenetiq
".deveiepmentV_qf'_the- Lnd1v1dua1“ (ibid,_ 9.404) - are
comparable,- by'analegy, Lm-the-methodS-bo-beeﬁsed-iﬁ~£he

_ study of- th,ﬂ transitlons and mechanz.sms :l.n the growth of"

' knowledge. From thls perspective genetic eplstemology is

. thus "a mental comparatdve anatomy“"(xltchener, 1981)fﬁﬁ“

fwhich studles the evelutlonary development 'df jthe.f

strustural relatinnships between certadn concepts 'Whehf*».

13 In view Qf my prlmary intention to elucidate Papert'_
interpretation of Piaget's thinking my discussion of -
genetic epistemology will be superficial.. For more in- .

. depth expositions see for example Rotman- (1977); Vuyk

(1981); Atkinson (1983); Kitchener (1931, 1985, 1986),
Chapman (1988), nd VOnéche (199c; C _ :



.this ma..hod proves to be. inadequa:te it 1.s supp}_emmﬁad by.':' B

R ltha study of the. origin and deVelopment of these ooncopts" -

i ~in tha J.ndiv;a.dual.

4;)‘ ' .
4

The fi,rst ‘method, the historico-cr:.tioal method, ' is

. . oonoernad with t.he ha.stor ical Q\orlg:ms and development

:_ between ‘bhosa- concapts (e g. . time, spaca, ¢ausal:|.ty, oo

f'"'i'tigid; etc: ) that Kant considerad neoe,.ssary, eapeoiallY_' -

| '_oontends ” 1s not auffioient to. the task and should be:

’ 'supplemented by an inveatiga,ta.on of . the origin énd'

) _-__-_(i e.,. historiogenesxs) of the atruotural relationshipg.. -

_f'or"éoientific thmking (i.e.-, _ tho 1eve1 of . knowiedge

:' development of the above ooncepts in the individual.

. ) (i‘e., pycnogenesia) Such an :.nvastigation,- Piag_e.t |

'research and }t‘.‘;erefore it is imperatwe for- genetia

. "epistemology f'*‘*o  take . . psychology seriously" : This

rasearoh is not, ho_wever-, : an,ﬁ enc_l_ in -its:alf -bu_t.-'J.'s,' '-

_:.nton_do_ci o prov.uie ansWefS"' to questions about géhéti’c
| 3_opistemology". (Kitohener, 1986, p. 27) Also,: in its

-endoavour to - uncover "the mechanisms of the inorease of

knowledga" it is only oonoerned with those. oonc.epts whioh' '

WJ

"'-"that is 3uc1ged to be higher") 'I'his method,- Piagat""f

R :-..b:lelleves'-, nec:essarlly enta:l.ls- | qenetic psycho-logicél. .

N

'_ -'-Kam: consid-era neof,-:sgary for aoientif-io- th:mking-. Lastly P

-. ana very importantly, although such research J.s conducted

- w:..th real indiv:.duals, P.Laget argms that

a fundame'ntai epistemoloq:lcal qistinction iuust ‘be
'_:Lntroduced batween two. kinds of subjects or two
levels of depth in, any .suhject. Thdre is the

— _'psyoholog:.oal subjeot' oen‘crad in tha conaoious T

B



g i .

ego WhOB'—’- funCtmnal ﬂ'lle is meonteeteble, bui-.--. -

" which  is ‘not ‘the ‘origin. of 'any  structure of

- - general —knowledge; but there is  also | the o
. 'epistemic' subject' or that which is common té& .-
' ‘all subjects at the same level of development,
" whose cegnitive structures derive from the most
. geneéral mechanisms of the co-ordination. ef '
';_actions. (Piaget in Beth & Piaget; 196ﬁ, P 3083

'I'hue, on . the baaie of the c:aveats introdeced aheva, tfxe
"-_-'genetm peycholegmal reseérch eendueted within genetm'"

: :_epietemolegy 15 concerned Wlth. "the peychegenesxe of ’ the- !

_ | "_fundamental {xcategerles of thought in the epis‘tem:.c”__--.-
- eubjegt from infancy te adulthood" (Kitchener ’ 1981 '
409) : : _ - :

=

_'I'he metheda and ebjects ef etudy of genet:.a epistemelegy... '

-outlined above raiee,' howeszer, 1l":he prol‘flem pf ‘the ~

relationship between h:.steriogeneeie and peyehogeneeie. e

-_'.t_o_- the b:.egenet:.c 1aw that "ontogeny reeap:.tulatee_'
phylogeny"? Are the twe etrands of develepment completely .
'. eutenomous, or are they related :Ln more cemplex waye? ;
'-'Pa.aqet'e research on the st:agee of develepment ;n brqth-
'doma:.ne shewed  that sometimee there ‘are " struétural
| parallels" ‘and’ "partial 1eamerphieme" in -l:he sequence ef'

__.thelr oacurrence (e g., Piaget &--Gercia, 1989) but et

"-1nverted _in i peychogenee:.s“_ : _(I{i_tr_,;hener ¢ 1985). Th_,:l.s '

14 this phenemenonu was found in the development of

geometric knowledge and is gquite important for.
. understanding Papert's thmkinq. This issue will be dealt

with in greater detail in ny dlscussmn of Papert'

Mapplied genetic: ep:.stemelogy" -

Does pBYchogenes:LE recapitu]:-ate hzstom.ogenesn.s accerding

"-_'other tJ.mes the eequence in hlator:l.ogenesa.a is completely--’f e
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L 'enf argument in favour -Qf« a logical neoess:.ty ie unaole to'_
instanoee' Conseqnently, according to- Kitohener,' '-'-thei

_:::_interpreted as dialac:tic:ally nec'eesargy_ Ac&ord:l.ng to th ie

L interpretation R "J

. attain its goal,. -even - though this goal is.n

= ™

'development ahou;d alwa.ys (and does normally%
oL 7

predetermined’ or narrowly fixed a priori. Given
‘the constraints imposed by certain orthogenetic

. principles togethpr with the. initial and- boundary

conditions, - the . particular ‘way - the . goal is -
- attained s "open -to .our free and oreative_
. _oonetruotion. (Kitchener, 1985, p. 13) _

PR

('4

.'"I'he foregoinq pro}a].ems notwithetandingi Piaget oontends
"-that the explanatory mechanisme involved in the doma:. """

--of hietom.ogeneeie and psychogeﬁeeie afe ‘che -ame. 'I'ha'b:

reeearch on the orig.’m and development of “the conoepts of

q

| ""'-tz.me epace, causal:l.ty, etc. , m the indlva.dual also
apply t:o the historioal o;:igins and development: of ‘the
B struotural relationstxips between thasev concepts. Thus, oo

‘-havinb outi;)ned the- nature and seope of genetio

o 7/
_ "meohanisms of the mcrease of knowledqe"

e

eomplex relat:.onshx.p ra:.ses a further queet:.on about' the . :_‘-.:
e parta.cular sequenoes of development discovered by Piaget' a
'A“e theSe sequences biologmally or 1og1aa11y neaesgary.':: B
" _._,m then.r ooourrence? Acoording to. K:Ltehener (1935) an | e

L .explanati\on of biological neceseity ie J.nadequate, whlle-i;
L account for tl:e inversion ef the Sequénce in eome-

"eequence of si:ages d:.eeovered by Piaget oould be _' o s

R

: 15, the explahatory mechanisms ohtameti hy psyr:holog:.cal S |

'--epn.etemology, it is neoessary te-ﬂlook more oloeely at the



s funotionally nooossary fmf
 majntain their contipued viahi rtﬁgﬁf
"Q1983) :inf_;an : unoortain | ana contmmually s oh&ﬁgingl_‘
. environMEnt. Hore specmfically for P¢aget a
'D"

el e
L

--Following froﬁ tha preouppositlon of a 51mi1arity betwegn.ﬁ

: structtire/ fu.noi:ionu entionoﬂ a.hove, P:.aget contends Ehat . (
-_"-there is '-'a_ 'sa,milarity' between hiologwal and

ep:.stemologioal adaptat:.on 3nd. tn%y; the - 1atter is a-.

o genetit. psychological resaaroh on the tievelopment ofg/the

: ﬁg forg’anisms to

rf' :

. t.he organization of all life is oharaotor;.sed by

“ unstabi  eguilibria that ark continucusly
modified hy contact with the . environment, but
‘nevertheless tend toward stability even as they

are m;:dified by the envi;mnmant. {Chapman, 1988,

: e

| ﬁeiven the dLSaquilihria, ‘continuéus modification, and

te.ndency tDWard oq*uilihr:.um of all 1ife forms, the

¥ganisms waihtain ‘the integrity of their internal

i

secondly, “How do l;wmg organisms modify thexr internal._. o

laso:cfald, 1989 ;

&mportant queations for Piaget ara, M"How ‘do lw_i_hg._-_

utructur:al organisation desp:.te the instabil:l.ty created '.

L -“b:.ological _ structure{funotion " ‘and epistemological - i

neoossary outcome of “tha- formerq c.‘onaaquently,_ his'

- oonoepts neoassary :Eor soientifjd thinkihq in the-'
o -ind:.wdual prooeeds from the h;niqr"*ao:l. pz;qmise that it"'

o within thom by a continuously chanqs.ng env:.ronment?" and

structural °rga“1$atl°n in response to a ' constantly =

-chanqing env:.ronment to ensure not only thoir oontinued

'viab.xlity but also to maintain oonta.nu:u.ty betwe.en hewer

. _"and exist:n.ng forins of struotural organisation (albea.t on



a higher 1evel of equ:.libr:.um)"" In both instances,

" -;.-Piaget argues, it is an. organism's abil:l.ty to. autq-- 01;,-_'-

tself-requlate whlch helps it maintaln an equil;brium,
.__hewever : 1ncomp1ete,- between- already~ constructed
_structures and between these etructures and‘ a changimg: .
.-3env1ronment.- -This idea ‘of aute-regulatﬂnn the o

"underlying_ causal mechanism" N (Kitchener,-- _ 1985) or

-e"generat1ve. mechanism" (Harré & Secord ;19721“”H11133£f: .

' -1987;-198§r~1989a) of development is crueiai-fef=Piaget;f';];J

In his ‘view it 1e the mechanlsm reepon51b1e for the[

L

scenstruction oﬁ new structures and more complex ferms efe* -

o 1nternal organisatien as. 'well as a conservative foree_'

'.,that strives to maintamn the' integrmty -of existing, ff"

'viable 'struetures 1n _the organism» This univer:ai

#

"'tendeney of or?anlsms ‘to maintain an equilibrium betweenx‘"~"

o themselves and - the _environment is. also important for

'Piaget because it '15'_e  meansf;fori d1stingulshing'f'"

.edevelopment - 1.e.; hchange that led from a lewer level-;
| of equilibrium to a- higher one“ (Chapman, 1988, p. 8) :

from mere change.- R

--Aecording ﬁo Piaget the biolegiéal_mechanisms.ipvo;fedeiﬁ'

::this tendency Eeﬁardsféquilihriuﬁ are the'complemanta:ye~f'

. processes of ageimilation and accommodatien._-In the

'eprocess :]of_' aﬁsimilatlon the _ erga ism 1mcorperatese_

'external 'stuff'15 inte previausly constructed structures,

15 The use of thls term is dsliherate and intended to,
signify a view I share with Von Glasersfeld (1984; 1988)
about Piaget's ontology versus his epistemology. That ls,_
_P;aget does nnt deny the exietence of an external werld



and through the mod:l.f:.catmn of 'l:he.se structures tha

csrganism accommoda.tes the atructures to external 'stuff' .

At soma poini:. howavar, navel 'stuff' in the env:.ronment- -

defies the. processes of- ass;l.m.lation and accommodaticn_

_'thus c.ausmg a dis*.equz.la.brium in the organism. To. re=

_ establ:l.sh ita equ:.llbrium the organism is compelled to

o auta-regulate or equ:.l:.brate ‘on a highe.r level. In -this

process ex:.st:.ng structures are transforme.d into more

o alaborated structures which retain their contmuity w.zth

o ._ __.Qlder structures while aimultaneoualy extending the range_ '.

'stuff * that can be assimilated and accommodated J.nto o

" the. ne.w1y elabarated structures._ )

o "Altl'iough the processea of ass:.milation ' adcamnio'dat-idn, .

o equilibrium, and equ*‘*;l.;.bratian are used to explam the N

_"'biologiaal adaptation '_ of organisms __i:o . af. changmg'

environment, -Plaget sees the same processes operating on .

- the & epistemolog;,cal lavel. What th.i.s means is that the

- _'ep:.stema.c mechanisms 'o'r;:;_' assm:.lat:.cm, _ accommadatmn,"
'_ equi,libri_um, ~and equilibration are r_e._spo_r_lslbl_._e- for the .
increase of knbwlédge and the transitions from a. lower. to

~ a higher level:of knowledge in the epistemic subject from

infandy to. adulthood. Using these 'mechanisms', the

" knowing 'sub:léct:_- ac’tiveiir constructs its own knowledge ‘and ”

--hut argues that we can only come to know it through our .
own constructions. Hence, the external world is inltially
undifferentiated "stuff" and it is only through a knowing -
" subject!'s own constructions that the external world '
becomas known. (cf. Piaget's account of tha develonment
-of ohject pamanence :l,n tha child. ) _ c2



'-"_'sclentifz.o validity of Pieget's theory a:’éd researoh.'_- -'

- work should ‘be conoeptuallseﬂ as-a Lakatos:.z}n researoh'

"m thn.s process J.t pasees throu&h an invar:.ant eee;uenoe"_;:ﬂ"_fj

L of epistemic stages of. development' v:.z., the._ ._sansoxfi-_’_f' D

'motor, 'pre-operat:.onal, conorete operat:ional, a.'h_'ii -_formai

."operat:l.oual stages. S

_.-,";ITo ver:.fy whether these epistem:.o mechanisms “h&ve"' an

- -instantiatlon at al]." Piaqet epent the larger part of

process produced ‘a psych logwal theory f ..the'

: as an- exclwsxvely psycho] og:.cal enterpra.se. Consoquently, S
"they at.tempted to replicate his reeearch ueing more B
- _rigoro‘us experimental researoh methods or to apply it_ '

' direotly to educational praotices. 1n both .inetant:ee the" S

his life in genetio psyoholoi{tcal research and in theé- SR

. -:.deVelopment of 1ntel.1,1§ence 'I'h:a.s reeearch,: as nOted_ o
: -.above, was' only a means for anSWerJ.ng the quegt.lons about"' - o
-'-:"_"the meohan.tsms :l.nvolveﬁ iﬁ the transitions ilfrom a 1ower
:__ :I.evel of knowledge to a 1eve1 that is jud.qed to e
__higheru and was not an end in 1tse1f However, desplte

’ Pa.aget'e si:ated pu:r:poee, most psyohologiets saw ha.e work-

results were generally "negative“ or "incoﬁolusa.ve" and

- an. inoreas:.ng number of psychologists beqan %o dOubt the__ L

-'theory ralse numerous questione ahout thel nature of

"I'h.l.s doubt and the - subsequent rejectlon pf P:Laget's_-

| so:l.entif:.o research. ‘1‘0 address thesd‘ problems_ o

"'Be:n.lm (1992), among othera, have arqued théqt Piaget's-l'

"-reeearchers euch as Groen t1978),_ Rowell @1983), : and=_'

1I

_prog_rame In the next sact:.on, therefore, I w:l.,ll dlscuss _

i
1|



‘the Piagetian reséai;-c":h" | -ﬁroéfammé-"".-.a?- basiﬁ \fﬂr

_]understandlng papertug theory and resaarch. ;g;

u ﬁhe Fia§e£§§£ keéé&rchfrrééfgnhq - PRI

':ﬁlih 'his metatheoretlcal anﬁIYSis 'of the héture“;ahq ;j?-“-

- pmgr"‘sa °f._- Bcience Lakatos ' ( 1974) contends : tﬁa't

,_scientmfic resea;ch is nut hasad on. a aingle theory but:'”"'

F"Ff['remarkahle cont;guxtx whlch welds them 'inta ;gggg;gg_~.

"":__p_mmme_s"(nakatos, 1974, p. 1 .'"-.'_'_'_-[_"'-"'hasis in the_.

e usually connected by a

ﬂ';origina4]) _Such . ;Lsearch : brogrammea, .¢hebf further-’75

. _believes,;;.;ﬁg;udgi-'éoma | methodolog;¢a1 rules whlch e

:proscrlhe "céftéin' vgnﬁkﬁ-;{of3 research : (negative'j_H'

' haurist1c), while other rules propose avenues of research-"

'[g_ta fallow (positiva heurist;c) ~The nagative heurxstia is_  ;31

" ,based un a methodological declsion which renders cartain_

”;ithearetlca; assumptions 1ncapah1e of refutatzon. These_  ”:'

'Zassumptlons, Lmkatos contends, constitute the invariant '"'

hard core of the research programme and are- common to the

_qrowing succeaaion of theorles in tha programme. The hard'“ff

'cpre is' fu:thér Shlelded by a- prntective belt Qt?'
- amleia:y hypotheses 'generated by thé succession of- 
___theories wmthin the programme and it i& these hypathases -
T-"whidh ha(ve} to bear the hrunt of tests _and - get re-
adjusted, ar even completely rqplaged,_atq -deﬁend ;hq :

| thuséhardened_core“_(p. 133). The_pos;t;vaﬂheuriséic; @nJ:

" contrast, consists of methodological suggestions on how

_théfvrafutabié_vafianﬁs" or anxiliary:hypqthgées.fothef{__7



?eseareh pregramme-

'Ascerdiﬁij.-.' to Laka.tos S a " research programme is - :

'progress:.ve' . '_':_Lf H

| through & _ celasistently progressive : theoretiaal L
prdblemshift (i e. s a capac:n.ty te ma};e nDVel pred:.ctmns'
cons:.stent:ly) and an intemittently progressive emﬁlirical, 3

. 'degeneratel n.f I.t daes net :mcrease its theoretieal

= eentent ant‘t cens:.stehtly fa;l.ls to dlSCOVEI‘ new phenemena.»'_

eventually be, Stilﬁersaded by an alternative and mere o

'proqresslve' 1pesearch programme

-Althoﬁqﬁ' euﬁerfic-iaf-‘? -:"i':he fdreg‘eiﬂg aeeeunt of "Laketee‘e-
.': concept:.on ef "the methedelogy of sc:l.entzl.le.c research'

programmes" adequately captures his alternatiVe s the v

selentlfic research that: tends to. dommate ma:.nstreem"""f o

psychq.i.oglcal reeearch mongst others. latter R

_/-

tenééncy net;withstandmg, a number of researchers (e q. i
G::;ben, 19785 Rewell, 1993~- Beilin, 1992) have ‘argued that
I.takatos - prow.dee "a useful integrative perspective“:_ E

o _(Rowel].,._ 1983,-- p.' 61) fer understanding Plaqet's theory_ o

Jiare to-be develdped, modified or .
t.-_ a.s sble to inc:reese its centent-
R -j_ shift (5. e., the eedaeienel cenfirmetien of at 1east some
| ef tl;,ose novel prediet:.ons}. In ccmtrast a pregramme :.s-'- o

If N this ; “happens the 'degenerate' prcgrame ) w:.ll

Y

naive falsiﬁcatiomst vmew of the nature and progress ef_ -

| a.-h&" reeearch :l‘:n a.greemeni: w.tth these researehers I weuld : |

contend that thl.l perspectwe may further help us- te"-"
place Papert's theory and reeeareh within its preper'



 and’ research. i

o

o o betian context as ' well ‘as show:.ng why, ) n a

"'misaed tha paint" Givan ‘th.e 1at:ter intentions, 3y my.-_

: -_axpoaition of . tha Piagetian research programme w:.ll be_ ..

Q-

_"-concerns and his v:.ew tsf hz.mself as "one af the chief’ ".>~

--'rava.slonlsts of Elaget'" | (Elaget, 1933_, -_p..- -70_3.) y :_i.t. _is_’._'-- B
'entity, _ but a the.or_( that went th:: ough continual change. =
'Veplstemologlcal questlons discussed :: abcve,' - thé .

- passed througn four phases and 1n each of these phaaes

_something new and important was added (Beilin, 19923 .'

| rata.inad an essani:;.al cantlnuity in its basic assumptions '
o and ._pur_pose_-,.. --gonseq.ne_ntly, in therfopinion of Groen_ '
___'('19795";--' Rdweli'  (1983) 'and Beinn (1992), Piaget's

7 : .
enterprlse _“15 more than -a theory‘

--_.'__programma on a’ vast scale“ (Be:.l:m, 19_2, P 191)

L

- hypqtheses about tha "slmxlarity between biolog:l.cal s

- T

é J.E a researc:h

| theoretical and empirical 1eve.l, LE)GO researchers hava Q\

- '__brief and I will cancentrate only on tht:Se aspects of the.__.-'

_'_programne that ara d:.rectly pertineni: 'l:o Papert's theory_ RO
\5 4
_':If we keep J.n m.nd Pl.age )s fundamentally epistmwmgical :
_:'_no surprise that m.s psychologlca" thedrir "cif '-'dagn;i;ﬁive
_'_deVelapment J.s not a single ,5 mcmolithz.c »-and unchang:l.ng' o :'

'-"-(Beinn,. 1992) In .'it q'uest ° a“*”""er tha

-_-.'-psychological theory (and its related empirical research) _:

However, despite these Sl'!m.fa.cant cnanqes, ‘the  theory

- _"J:he bard core of this research programae 15 primar:.ly

epistemologwal (Groefi, 1978) and uontains a. numbar of



k'gtstruature/functxan - ]J'ffanaﬁ-f_i_ff epistemologicelﬁ
f_structure}functien“_ the relationship between the orlglne"'
.-and grdwth of scientifia knewledge and the devalopment of: 
'-1ntelligence 1n the lndividual, the idea-that knowledge 

_ __is actively constructed by a knowlng subgect through 1te:

'~e:;activ1ty w;th objects in the external world and that the o

'eedevelopment resulting from such conetruct;on WDuld foilowe

&ﬂfiﬂite . sequence; and,- _most mpoz-tam:l)) the.’_-"'

contentlen that equmllbratien ie the generative mechaniemge.

e

responsibla for the g :j,ncrease _-o_f knowledqe the s ._
.”';1ndiv1dua1 as well as the transitions from a lower 1eve11_k -
Y knowledge to a level that is 3udged to hei,hz.gher." -
'"J:JTheee (and othe;} core asaumpt;cns are 'pretected' from_fi;f
}refutation by - the nagatlve heurletlc of "epistemologlcali;.
.:?eitriviality“ ‘3-(Grqen,~e__19?3),__ ,Whiﬁh 'e.disqualifieg’*;:
'-:experlmental _'feéeeféh” Hﬁhiﬁh:'ffeiis-~‘ oe' deeif ‘with
) "epietemologa.cally e:.gm.f:n.cant"‘ taeke, “and the negative .- |
 -,heur1st1c of the ﬂdialeetical neceeezty":of the sequencei.
" of the stagea of t:‘leveJ.'.::Igmem't:..e That is, all else beimg::

'-equal- development -w111 always fu;lew _a particular.;.

sequence as a result of equiJ*“““ \, and in the event |

.'rof structurea emerglng outslde thig‘eequence, they shoulde""
-be seen as elther temperary or iny capahle of surv1V1ng'u
'if they merQe with the structuree of the main seqUence eff:"'

;edevelopment (Groen, 1978) The poeitive heurist;c of the:i

":-pregremme ~1nc1udee_ wo:kxng_.towards'fe_ cenetruct;v;st:
'éeneﬁid:epietemolbgy-(éeweilf-iésaf, using the cllnlcal.e
‘method - to expllcate the underlying etructuras of thef '

- 1ndividua1's performance, find;ng cerreepondencee between o



- the deve;l.opment of scientifio knowledga -":a'df the

-: devslopment Of intelligEnce 1n~\the 1ndlvidual,: and to B

1ook for 'aberrant' structures as the explanatlon fozg

- empirwal results ~which are not consistent w:.i:h the

-__.-_preﬂlctions of the hard core. ) '_ I o 4

Desp:n.te the waning‘ popularity of Piaget‘s theory and the_
competitlon presented ﬂy al‘;\.\ernative theories, Beilin-'_' )
| (1992) main‘tains that "the theory is Stl],&l very much a
L oontend:.ng presence :m the free-forh-a.ll that defines”..
current. psychological researchtl (p-_ 192) .‘As such, Rowel]_:“":"':”
oi(1933) and Bailln (1992) _agree that the Plagstlas-ff*on'

_:.:;3;:' SRR

_research programme cont:.nues to d:l,splay a CQnSJ.StEntly R

-_-equilibrata.on (Hoess:l.nger, 1973, Rowel.l, 1933) and the'-'”

algnl.fa.oant changes to the theory wh;.ch are beoommg y
_'__jpuhlz.cations appear .1.1'1 Enqlish {Balllhp 1989, : 1992).__.

*intermittently progressi\re emp:.rir‘al shift not \only as |

continuing refinement and elaboration of the conoept of

o ) : J.noreasinglj evzdent as more .- of Piaget's posthumous' s .

R __ Correspondingly, _h‘?. :r:ssearch programme d:s ’Leys an_' Lo

v progress:.ve theoretical problemshift wit.h regard to the L o

_' the already formidable body of emp:.rical data increases_ E

"w:.th Plaget's posthumous publs.ca.t::.ons but also J.n the )
- c:ont:muing research endeavours of those who 'J,dentz.fy' o
'.with this - research programme (see for e.g. ’ Gallagher &
sEasley,_lQ?B, Slgel, Brodzinsky & Golinkoff 1981, HOdgll:

| DeLisi & Newman,- 1985; Bearison & zimiles, 1986;

I“"“’lde"r ‘.f"%_ ‘Caprona & Cornu-ells, 1937, Liben, 1987).

(S

| & Modg:l.l, 1982, Soholnick, 1983, OVerton, 193-3 hemark,"_'-.""



' f¥v1ews
o -alt'ernatwe theory with greater explanatory Valne?

-f;:pragramma to include

"_i_fcumputera)

- “and’ progresaive emp’:l.rwal shift of the - progrgmme as s oA

' 2who1e.

{.." . . . . ..:.__ R e . L s B .

'{-Thus, contragy to Watsan, Nida and Shade (quoted hy Snade ;f;jf»

"3& Watsan, 1990 p» 375} wha want th &iscourage educators f{fﬁ'&

H;from ralying upon the,'"rigid - stereotypic, out—dated

of Piaget's thEer“..atha Piagetian reaaarqh

'f#programmeWmas not degenerated nor heen superseded hy an

"this regard Papert' elahoration the - research

ﬁewar 3p13tem1c abjacts (1.3.,“

for suhgects ta act on 1s a s;qnlflcant v

 ";f¢nntribut1on to tha progressxve theoretical prphlemsplft 6”*?5

L

To-understand the" natura of thi- contr it don thejj;f

*5;naxt part of this r eardh pnajaet wi%l be devotad to[

SR

'-Papert'

=

- . . . i
. . s

“exerclse 1n anwapplled

enatic eplstemolagy"

Lo

AR

e

".‘f'.%\‘ :

R ) }

5

S




" Part 2. -
Fart < )
“Fogramméd instruction is indeed conducive to
learning, - but. by no means = to = inventing, = .
. unless, following S. Papert's experlment, the
. thild is made to do the programmlng himself.--

Jean Plaget (1973, p. 7) T

- The Lontext of hnman davelopment 13 always a
. cultureé, never an isolated technology. In the
% presence of computers cultures might change
- and ‘with them people's ways of learning and
gthinking. But if you want to understand (or
- influende) the ¢hange you have to center your
‘attention on the culture = nat on the

' computer. : Q_ '

Seymour?apert {1'9'8_5"7 ,_ : p? | _-23) - _ _.

_ﬁépertis anerciaa'ih'an ippliéd éaha£i¢'npiit&ﬁdlogjn-*

In'contrast to Papert's earlier'writinqs Wwhich Providad

 37recent publlcation - approprlately entitled' "The
-ﬁonservatlon of Piaget“ ' (Papert, 19&8) - -cleariy

.only tantallalng suggestlans of the relatlonship hetween 

;hls work - and the Plagetlan r@searah programme, a_nmm@_“

demonstrates his allegiance tn the ‘hard core of thls'

research programme'

I._whather one has consarvatian of Piaget. will depend
“.on what one perceives as most important in the -
thinking of the great master, My own view is that
the essential aspects of his work have not fallen
by the wayside. On the contrary, they are stionger

and mpre ralevant than ever. (Papert 1938, p. 3)



o’

oAt 'tné géﬁe‘.ﬁimﬁ}.'h@WE§Eff Pﬂpert contends that thefj o
resparch cnn computats.onal nbjeats and the da.fferent forms-._ :

B 21 of activity that they engander :.n children do challenge.':- :

_‘aspecﬁs of P;aget's t:hinkmq and f.harefore

P

'some ‘of what Piaget believed wi].l have. to bef-'

- changed. But whether one sees this as disproving: -

- . Plagetian theory or as elevating it to. its next
gtaga of development depends on what one ccnmts as' .

-most important in Piaget. (ibid) B "

'From thia anﬁ subaequant writinqs (Papert 1.991, _ 1991a) ' L
. J.t ie claa:r: that Papert does ‘not see the 'd:.sconfz.rmmg'

evidenca generated by thia new area of research as_ -

_diaproving' the. c:.ore. assumpt:.ons of Piaget‘s genetw L

' apistemnlogy. Instead he believea that the *extensa.on'

=z of the rasearch programma to include "ob :\ects-to-thj_nk.. RS

_with" (Papert, 1980) or "apfstemic objec;ts" (I.ew:m, 1987) :
such as computers, and LOGO hav.e elevatad J.t "ta its nex’é:"
stage .3 ' f deva],opmentlt i e. v ) it has _ contrxhuted -
' _sigm.f:.cdﬂtly to the progres'sive theuretical problemshift_ |
and Progressive empirical sh:.ft -.rp‘f the. Q-esearchs_ |

_ programme. This asaertion notwithstandmg Papert has not

as far as I have been able to aacertain, systematically_

_' shown .the relartionship between his work and the Piag‘etian

'reSearch programme. 'I‘hus, as a "’irst foray intcv th:.s.' .

]

_area, my expositian of Papert's "exerciaa in an applied-'_

genetm ep:,stemoloqy" w:.ll be explorantary ‘In tl;e f:.rst_._* '

) !)1;}

| .:se.ction T wili!. discuss ‘the hard core, genata.c-'_
'-_eplatemnlogical aasumptmns of. h:.s projec't and then look N
_-_at his "unorthodox" iz;te_rpretation_ _o_f_ -Piage_t. After that

[e S

L
7
2



.........

. R
T.on

I w:l.ll elucidate the "appiied" dimenamn of his work ,,by
_-examining the. I.OGG} prngramm.ng 1anguage and t.he fcrms af
_act:wii:y that 11..'. :Lntends to-. prcrmot.e.__ ‘mHe resultant:_._ :
'_:framework Wlll 3: helieVe, _clearly @stablish the ve:r:ac:l.ty
= _'of Papert's assert:.on that LOGO reaa&rahersf have “msSed

_--'the puint" of hls thet:ry ano‘r re.search e @ |

o

| :.Gi.Ven Papert' numaraus writings . that rieal with
R ___"Piagatlan learning" and “cbnstructicnism" I believe t.hai:_
T there can - he o dispute about his unquallf:.ed acceptance : )
ﬁ'-'”:ﬂf.: the cqnstxv.( ..ﬁism c'l its' underlyinq ::ausal;.-' S ._
...'..""'_mec:hanism, v:.z.‘ equn.lihratmn, which make up - the hard

"'core of tﬁe P:.aget::.an researc:n prc.agram:ma. In fac:t--
_-._':15963 Paper‘l: had already argued that "even if Piaget‘s.-";”"
: .__htiothatmal constzruct of equx.libration appean:é’ wmng or. .

mcom;&lete, it w:.ll have tg be replaced by another theory _

of gqm.libratian“ (Papert quuted by Moessinger, 19’2&, p.f |

._.".265) . Nzz;l.i:ht:ugh the mecha,nism af equilibratmon is assumad

- without further discussion :Ln his writinqs on’ computers o

and - learning, the foregaing qmote clearly shows that

' 'Papert accepta it as the generative mec:hanism responsible )
for the graw*bh '-_'bf . solentific kl;:owledge. .and the .

N deveiopment of intallig‘ance An the md:l.vidual \’?‘allawi,ng
: from tm.s ha threrefare concurs wii'.h Piaget.'s view of a-

-: _'._rela*i:wnshz.p hetween the growtm o;E sciantific: knowled.ge

'- - | _and tha development of intelligence in tl‘:é indiv:.dual

e ..!)

g -

f
b
i



challenges Piaget's (1964) canceptmn of the relat:.ve

}_poesa.bil:.ty ef the :..nveremn n:i:‘ this sequence and the :

development of new cognitive etruetures as’ a cuneequenee

- of eigm.f:a.cent soeial c.hange At firet glance the not.n.on

of an J.nverted sequence of development appeare te go

- ’.against t.he nega{:ive heurist:l.c wh:n.ch is comcerned wlth

'_'I'hese basic agreements n&’twithstand:,ng, Papert : -{'1-'9-530)' =
'-_.unmpf?:tance- eg eeeial factore in dete:miningj the R

invariant - sequence of ﬁthe etages f“ef ontogenetic o

deve:}.epmept and very J.ntereetmgly, points to K the -

|l

'the neceas:.ty o;E the sequence of the ' stages f L

'development and seems to t’.hreaten 't;he integrlty b OF. the

' hard gore. of the Piagetian research programme as a whole.. .
ooy

"'-;Howevar, if we keep in mind Piaget.'s own researeh cm the N

orftogenet:.cﬁ development of geometric knowledge and his

g ontogenetic ' eequence dlSDOVBI.’Gd by Piaget J.e\\ more .-

¢

; -':_"explenation ot ii:e | relation ‘to the hiStOrlﬁgenetlc
:s_et;ueme_, Papert's c:lalm : is neither radic:al nm: ae

.d_ainagim'j:-to the. P:Lagetian hard cog:e -as .-.it -.init.:bally

l!

ﬂ

.“.-.

" ._'appea:ce. : The related claim. tha’f. sucial and cultural -

feci:ore may have ulayed a more signifmant role in 't:he '_

' challenginq but: etill not .& threat\ te the Piagetien Herd

@ N

. core,’ It reta.z.ne a commitment to eqr Jl'l:i.]ar.;:srt::I.o:.m as the

':Eunda tal | fae:tor an development and strengthens the

B prograrme's progressive theoretica.l and empir:.caL shif*

"'__by :.ncluding t:he epietemc object in the process ‘of |

| _censtruction.._ I mll 1ook at each of theee 1ssuee in -' '_ :'

ua t.urn‘. . - _ N - o



L :.:_3'3.. o

s

| 'In hi,e researoh on the development of geometry in the_ o "

:mdividual Pieget found that the individual eequence of : _ .' ;'
_:development fram topological to projectlve,:and-finally :pﬁ'
ta Euclidean geomeﬁ-ry completely mVerte the hietor:.oal'
hsequence of Eucl;dean, projeotive to topological geometrye-“”f-
(K:l.tohener, 1985) Thie “genetlo pa:r:adox “of geometry“"" '.
':_.._-._clearly falsified the hiogenetio 1aw of recapitulation _ '
and presented a ee:rioue ohallenge to Piaget's hypotheej.s,_
R about ‘the relatz.onehip between :.nd:.v:.dual development and'_ "; L
'_the hlstory of ecienoe15 ‘Acoording to" K:Ltchener (1935] ,
'-”'-P:l.aget failed to address thie challenge adequately hut
_would have attempted to. explain J.t hy appealing to soo:u.al _'

L ) P:l,aget ~would /oontend that the mdiv:.dual sequenoe of

development was “repreeeed or overr:.dden" by epoial

3

""'factore' euoh as’ technology, the .e*_ooial and ‘econonic

'division “of Lflahoh‘t ' etc., whicli : he 's.aﬁ' as largeiy

o reepone:l.ble fcﬂ:’ the general hietorn.cal transition from a

" h:.gher (Kitchener, 1985) . Such fac:tors wou].d, howeVer, be_ :

Iseoon&ary to the more impor“t»‘ant p-yohogenetlc factor of .':
refleotive abstraotion ~in explammq the a.symmetry_ -

| between individual development -and  the. history _of”

' ':=.___:'sc:ience. Expanding on c}.apare&e'e Law of the\ graep of

'coneoioueness '._(p_r:_.ee de- conscience) which holds that

P

16 Accord:l.ng to Kitchener ( 1985} , the "genetic paradox of
' geometry" may explain’ Piaget's equivocation on the exact
- nature (i.ed, correspondence, isomorphism, parallelism)
~of the relationship between indiwvidual development and
the h:l.etorieal development of scientific th:.nka.ng.

_-faotore and the meohan:.em of refleotive ahetraot:.on. _Thi:s

: _-_lower leVel of knowledge to a level that is . judged o be .



1

i

- "therefore anticipates {"h‘? sone oxtent) the possu.bility of .

'indiv:.duals are not generally aware . of the:.r menta.l‘_-"f-

 and furt.hormore that ind:.vid”ua,ls only hecome aware ot
-thelr mental operations when they onoounter obstacles to'_;'
'_their thought s Plagat developed the not:.on of refleotiva

. abstract:.onl"' Aocord:.ng t:o th:.s J.dea J.ndiv:n.duals are'._
':'normally unaware of the unﬁerlying procasses of the:tr,;"jr-'- "
_.’tninkn.ng (r:eflootz.vo abstraotions) - even t.hough auoh
'-processes do. result in consoious, oonoeptual outcomes_"

(raflecte& abstraotion) ‘I'he. mplioatmn of th:n.s notion'.__ R

- (reflected abstraction) %Ppearg - sooner than  the
- underly:.ng aperations upon which it is based (r‘?-flectivg_ e

" "-abot:r:aotmn) v or, as P:.aget oontends; "tha orde.r of'-, L

1935, p.(ls) : Thus, “even- though certain forms of_':'
knowledgo are ontologically prior m their construotion,
tha epn.stemologmal realisation of auch knowledge occurs R

'____much late;l:' and this,- according to Kitohener, oould__-

operations but. only ‘of the resuits of suoh operations,'"_' NS

ey

| 15 that the historz.cal emergenoe of soientific thinking_'_f_- s

o refleotion reverses that of conatruot:.on" (K:.tchener-, o

explain ‘t:he “g‘enetic paradox of geometryu By appealimg R

| '_-'to the riot:lon that “the ord,fr of raflacta.on reverses that __:

_"ofi\ oonatruoti:on" ‘the . P:Lagetian rasearoh : proqramme :

¥,

inversion postu.;ated by ?apert an?:l renders ﬂ: 1ess'

B damaging to the. hard t..oro. - e

ot . . W o

. . R
) f ' N ) T

. 17 This idea will be disdusse"d in greate)é detéil when we
~ . look at the LOGO programming 1anguaga and the a.otivities.
i :l.t intands to promgta. :



5-Ih7ooo£ras£} Paperﬁlsfparéioular formolation af'tﬁé rdie
- of the epistemic objeot in,the process of construction ig
more novel _a'- opens | upe .nee' poeeihilitiee ”;oﬁ-ii-7

'linvestigation for the Piagetian _researoh programme. o

Aooordinq to Papert (1980), _the sooial, cultural and

-tsnatural environment sets constraints and possibillties on

- sth knowing suhjeot's : oonstruotiVe _ activity : and,
'“_:feooﬂoomitantly, determines the invariant Sequence of_
.hi-'fepistemio stages of ontogenetic deVElopment discovered by
'v-i_Piaget.n_ Speoifioally, _:he_; contends that _i the
\"fseconstruotion of knowledge a suhject necessarily uses the
':‘Jtaotile, visual and kinaesthetic materials preeent in ‘the

) "total environment and that the constitution of these _

' '5imaterials pJaye a definitive ‘role' in the type- oe.;f_i

i.knowledge whioh 1s construoted and the relative ages at f

B

':whioh 1t Yo constructed. For example, the abundance of
'C’fpezred objeots (e g.; kniVes and forks, cups and sauoers,f~5
:imothere _and fathers, -eto.) 1n the envxronment is a0

'isignifioant\ oultural “building‘ blook" in the- ohild'

eerlY oonstruotion f-of”* one-to-one oorrespondencee.

,conversely, the relative paucity of oultural bulldlng

fblooks that oan simplify and conoretise operations euohé

‘\

as seriation and conservation may play _an équally

_ 1mportant role the 1ater construotion 'of these_

concepts. ‘What this- implies 1s that- in Paperﬁfsf-viewi"

'[3environmental meterials are not merely & neutral given in.

the 1nd;vidua1's conetruotive aotivity. Instead, they are

an; embodiment of sooially construoted knowledge whlch

"'aotivateal,, the - grasp fof_ oonsoiousness/refleoted



'?ilabstractions and "shapes'- the kinds of knowledge theJ.

'e?;ndividual constructs atﬂ_ various T stages'e of;e'her}.

B ."'devalopmentla

yfbn-the hasie Of~thie'shift from bbjectsras a-givén'to agj"
:conceptian of socially canstructed epxetemic objects on

o which the apistem:.c auhject actsls’ Papg_r-t_ exten;ls_ __t_he_ o

_.theoretical problemshift of- ‘the ﬁiagetiaﬂ“ *eeearch_e"'

'-pregramme in the follqwing waye.,Flret he argues, the_!;

"]1ater development Of fmkmal operatlone is more. a function: o

of. the availability of suitabla building hlocks which

' cOuld simplify and cancret-:.-se the formal than -the*'..." -

 inherent romplexity of abstract thouqht sf-_ P:Laget. o

'e7fbeliEVﬂd-_ Second, given the signlficance of cultural

_materials in the constructlve process, Papert holds thatl
B the character of these materla.ls plays a declslve role'_'
ndk only in determining the mvarlant sequence of the
1stagee ‘of development but alse in ‘the 1ater canstructionei

. of  formal operations | w1thlg m;a culture,  and the 1

developfmental time-lag that was found to exlst betgeen B o

‘1.

18 Plath accepts that ohjects are not a gIVen but
"immersed within a metwork of (social) relations" (Piaget

S Garcia, p- 266). He does, however, hold that “"the real
meaning attributed to the object within the context of

" its interrelations with other objects may depend to a .

large ext- =+ on the way society acts upon the relations - -

between the subject and object. But.the way this - .

 interpretation is acquired depends on the subjects's

cognitive mechanisms rather than on the eontrlbutiona of -
the social group." (Piaget & Garcia, 1989, p. 267)

- 1% papert's reformulation of Plaqet's dilemma here is

clearly controversial. He thinks that social epistemic
objects change the form of cognition and cognitive . -
growth, which Piaget does not. However, I do not engage
this dispute here: for purposes of wmy argument, I accept-_
_ at face value the case that Papert makes. e



_dultiires " '("see"' D'as'en:,*"'-ia:‘?'z): . 'J.‘hi‘rdiy', | meofar as c;ultug:e g

_and t#e socialiy constructed eplstemlc o ‘Pcts fﬁundfﬂieu
e_ within ih set the constralnts and pOSBlbllltleS on the;hdd_
B tYPES of anWlEdge that L.an be oonetruotad gxamil the ag‘es k
at whnch they are constructed significant social, and:;e? -
oultural changee oould sha.ft “the boundary between the' |

concrete and the abetract and 1ead to tho earl:n.er

T a

"development of ;Eormal operat:.ons and the develﬂpment c,f__c.-.'.-

_,ﬁnew oogn:.tive ei *ucturee.-_ S e e

'_-hcoor&'ihé'"” to Papert '- (1980), the 'vunofthgdogr*

j interpretata.on presentzed ahove opens up new possibll:.tles'_ S

for “applying" . Piage‘t's genet:.c . ep:.stemology to

o "';"Eeduoat:l.on.. SPEcJ.fically; i'l: providas 2 theoretlcal bas:.s

o -fc,r addressing more oonoretely hls pqn,rt:toular ébncerns, o

'-'vn.e. v t:he 1earr£:i.ng and - teaohﬂag of mathematice and the, '

L '--role that the newly oonetrﬁcted‘ ep:.stem:n.o object the _- 'f

"computer, -may- : p_J.ay in: this proceas. Th;s N conorete L

mterventmn proceeds f:. om | an analysis of existing_.;-:_

. conceptions anﬁ plyadtices in ma‘hhematloe edt:cat:l.bn and" :

eetabhshes the. framework .’m whioh Papert:‘s vehiole for

- _the 1earning of mathematioe, viz. ' the LOGO programmmg. )

o 151'1911&9‘3: Should be understood. e

. o . o
- . @ X -

| -Followiﬁg Pi'aget'""e | d:.soovenes Jef | the. '-antogené{-.m--
conatructicm of number,' Papcrt o 1980) : argues thad':. the'-

.me'i:hemata.cs J,ncluded m the ex:.st:.ng sohoo:!. curriculum ie

__ at __ odds with om:' know],edqe of the development of

mathematz.cs. '.!.‘hat :;e, from both the historiogenetic and

o

&



"epsychogenetic per;pectivee, applied methematice developgl;fii'
igbefere pure mathematics but in the eaheol curriculum pure;

f;mathe is taught ‘hgggxg applied mathe, if at all._ Toii*:ﬂe

' facilitate ‘the child‘s :construction ef mathematical’

3-eoncrete eituatione and to engage with 1te mere abetractf

--”dlmenelons et a 1ater stage. Thie revereal ie, however,;'

'V:'knowledge 1t ie therefore neeeeeary to inxe thé current .

_wyffesecuence by firet demonstratinq how mathematice works in

ef_mathematice and’ 1e not sufficient* we aleo need te '

l'Lanalyse the mathematics 1earn1ng enV1ronment 1tse1f

-

.Ti_Accordlng to Papert, the mathematics 1earning env1ronment'i}}i

'i!of the eeheol lacke the characterietics\mhich contributeigiii*

.t the “succ&ea".mof;_other forma of learning. eInﬂr

'*;patticular,i compared ‘to the eucceee of early 1anguage75'
'Hlearning which happensl"naturally“ “effortlesely“ and_

| "without-coneeioue teaching“ the learpipg_af;mathemaﬁies_jf:_"
is fraught with difficultiee and,_.deepitei tﬁe: ueeﬁ of*,

.1nnovat1ve teaching met!mds,r largely unsucqessful. Oﬁe

3

. reason ’ for ‘this differentlal eueceee,:1n'Papertje-v1ew;f

_- .15 that 1anguage 1& a conetantly used and- hithYf;_
“developed epietemic ebjech which is firmly embeﬂded 1n;'.:'\
f'“culture.-'. Convereely, ', mathematics - ie]_i relatively
-eundeveloped,'allenated from mminetream culture, and.the_e'“
;preserVe ef a minority of people. Thus, to~promdte'£hei:_7f
flearning of mathematxce, it is aleo neceesary to change E
'H*exieting social perceptlone of the enherent complexity of'i

| - 'mathematics, "reﬂinsertFa mathematige intei mainetream

LA

Hi'”4§iaf7;f.

'-"only a neceesary cendition fer enhaneing the 1earninq ofj’;;i;



concretise it. :

Lo

cu'ltizré, _' and chuncp'e ii:s generally abhtract nature by'_

developing t:ultural materials that could s:.mpl:.fy and-{ o

In this regard the emergence nf the general purpose -'

f

_compuﬁer amti the computarisation of aigriifmant areas of

: human actwity hmre not tmly mitiated a proces- _ af“

'_'dramatic socual and cultural changa, but hava ' alsa_--

presanted ua with an epistemib nbjec:t that may be able tcx

. simylif? and concretise mathamatics. ._ Therefore,. ftl;;:e_ o
| o _areat.ion of this new epistemic- obgect and the soc:l.al. and" )

"aultural changes that it ‘has startad will allaw us to“;

ver"fy wha'bhe:: (') the later devalopment of  formal

S operations is a functlan o% the availabillty af adaquate :

- .. o ‘

ep:.stemicz obgacts* (b). epistemic objects . have a M

: influence on the 1nvar1ant sequeﬂce_ of on 'ganetic.ff’?

-be‘i:waen cultures, and {c) apistemic objects could ah:L:Et

" _'development and tha developmental tima-'laq that' exist:s o

' the hnundary between the concrete and tha abstract. As -ff'

"such, thesa conditlona cculd be seen és{ “a gxant']"

' uses af t:his new cuitural material ‘\havj

; A
| th:.nking ' about teach:.ng g‘hd
".Instead Papert (1980) is af the opim.on thaﬂ\ it is used- o

_'I‘he i foregoin:j poSsibiliti-gs mtwithstu.&din&

h expeermant in developmental psychalogy carried out on a

| "soc:.al scale" (Papert, :gsod, P 994)

shown - in tha introductmh, ' chaiiangad 'existing w _~
eaming {mathematms)

- as a new means of ' "furce.-feeding indigest:.ble materlal

\3_

malnstream-
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.__:.'.gonceptualises | the : ccmputer _n__:__.a's_'_.-,.. ugrj_st~ tc - 1:11 e

onetruct:.v:.st mill" In this capac:.ty the ccmputer

o . o o AT 3 o __'45_'
) leg%\;er > frcm the precomputer epcch" : (p " '53)-“. "'I'b-

o

'..:becomes a means {(a) tc remove the obstaclee to the -

";? ' c’fllld'e censtructiVe act:l.vity and. tc challenge eﬁtrenched ;

' '_-'_-.'ccncepticns cf what Lhildren can 1earn and at which age"' B

[x

- (b) tc create genu:mely novel learp*ng envn.rcnmente which.'

'compensata . for the defm),ﬁencies in ex:.sting l.earnmg SO

envimnmenta and encourage the "natural" d "effcrtlese""_ s

ccnetructlcn of "pOWez?*}al i;:-} as" without ccnecious"_

'-teaching, (a) to. fester the development of the ch:.],d's s

"-"metancognition, and (d) to facilitate *‘l:he conatructicn of.-__ R

'._new ccgnit:.ve atructurees However, while computers can be -

| ueed "as griet to the“ censtruc:tivn.at mill" Papert { 19303 o

caui-ione aga:.net the reductmniat belief that: cemputere_'_'- '

by

by themeelwarea weuld cause such cogm.tive cha.nges. Instead

oL

ultmately depend on human choice _a-nd not '01;1- ‘the

_'_computer. :

 he hclcla that it ia enly msofar as computers penetrate'._
- and traneform culture m genez;al that such changes could. L

:_emerge. _Thia” proceee, ‘hi 'further believee, w:l.ll" "

From the fcregomg analysis of the ex:l.ating mathematics -

: _'1earm.ng‘ environment and his re--conceptualieation of the'

| advances :Ln computat:.onal Scz.enca and AI researc:h to

cencretxee ‘the lu. ‘t‘ning -of mathematice. _'rhe rc.sult of

-ccnnlmtoar.zw Paper:t and his cclleaguee adopted the la.‘i::est

"-create ‘& new epiatemc abject. that. could s:.mpliﬁy and



Ry

I/I‘;;"{ .

their endeavouru was the 'I'urtle graphws microworad an” S

_.the medium for comunicating witn tm.s /Mcroworm the.._-'\?‘-

"LQGO hroqrammmg 1anguage‘ 'I'huﬁ ’ {r conc;;.ude n;ry' L
”exposa.tion of Papart'a prc;iect I now peed to look at,_ .t‘.-het_ 3
'ﬁ"appla.eti‘*u di,mension of his ge.netic epistemology e )

- The mtlo Graph:l.c.s ni.croworld and Loﬁo. Incsihitdi:s - for

:'awortul Ideaa o

. The ﬁgtaphbr- ‘that -"Paperi:"- (.193‘0) uses to descrz.be the

"'.r.'urtle graphms m’ croWorld is that of a' "mathland“ in'- "
E __which c:xhn.ldrefn learn mathematics in the same way tha‘!: a- '

"".'person liw.ng in _France would :Learn- Freﬁch, i e, R

_-_-naturally and wq.thout conscinus teai..hing. !I.’he structu*e-

. :'_'"of th:ls "mat.hland" is based on. tha ide.a of “microworlds". |

= "whmh was developed by AI researchersm and :Ls -intended

R ) signify a limited domain of knowledge that can be

| . _sJ.mulate.d o a computer. The- :med:n.um through wlu.ch _one ' .
_communwates with this mn.croworld is a pseudu-English,

B structured31 cnmputer programming 1anguage called LOGO

20 In thelr attempts to simulate ¢ognit1Ve processes on
computers AI résearchers encountered immense
difficulties. Consegquently, they restrict their focus to
limited domains of cognitive activity, a micrewecrlq,
which could be modelled on machines. E.amples of
microworlde are ELIZA, a program which simulates a. :
Rogerian-type psychotherapist; PARRY, which simulates S
neurotic behaviour; and SHRDLU, a blocks~world program
~which is able to 'understand' and execute simple English
instructions to a<range and re-arrange a number of
differently shaped coloured blocks. For a more &etailed
-discussion of these and othe; micraworlds sae Boaen o
LSZI.BT? .

i Early high level computer languages such as FOR'I'RAN, B

COBOL and BASIC were unstructured and this resulted ‘in )
what is called “spaghetti type“ proqraming, J..e.,



S . &

which, | almong. othor ' thing’s ’ provides the ‘user - m.th the §

© means to oonf:rol the. movements of ‘a. graphlc, trz.angular-

'.j;shaped-"oyhernetio animal" the Turtle, which is ‘able to .

'fdraw a oontinuous 1ine as it moves.

Unlike the mim\smag | found in AT research which
o_sxmdiate pre»programmad and 1xmited ﬂﬁmalnB of oognitlve'b
 ;aotivity, tho Turtle grﬂphics mlcroworld ia. not a-

'o 31mulat1on of an event or' an aotivity but a "oonoeptual'-
”system" (Puf;ll, 1988) or "oonoeﬁtual Spaoe" (Fe;n,_et'
al.,  1988) which embodies a . linited domain of

'_omathomatioal knowledge, viz',_ oomputational goomatry22

'-ﬁ_""Very importantly, J.t ia seen as - similar to the 'real'

world  insofar ad Ty oonta.ins elements for  the

construction _ooﬁ; ‘knowledge  withou gent i _
dac (Pufall, 1988). In partioular; it vcontains

'elementary goometrio prinoiples such as 1inas, angles and_'
[ VBotora and. is thereforo a problem space restrioted to'f
_spatial relations.;wlthin-thls spaoe there-is a.vasua;ly f
”guided @objeot-to-thithQith“,jtho Turﬁla, ﬂhioh has'bﬂtﬁ%
1ccatioﬁ' and difeotion.'_rn :Papértfs (1550)?=viowf”this'_o.

S

programming with no clear flow of contiol. To simplify
the ptogramming task structured languages such as PASCAL,

- LI8P, ¢, and LOGO were developed, These languagas require
- & More structured approaoh o problemroolving and .

g grogramming; o :
42 Although Papert does not state it explioitly one would

- assume that the use of computational gecmetry {which is
different from Euclidian and more akin to topological

‘geometry) as the entry point for loarnlnq mathematics via'.'“

LOGO was consciously intended to 'fit in' with Piaget's:
discoveries of the construction of geometrlc knowledge
disoussed above.



-gcommands that the Turtlo should follow, - oho-ohild can

o

| obgeot is ak1n to the plaatioino and beads used 1nf_“'
'Plagetlan; experimentsa-and eas;ly assimilable to the;;
© child's sensoriwmotor kndwledge. That is, thera is a one—_f'
oto-ona relation between the Turtle's movoments wlthiu the;
;-michWo 1d and ‘the chlld' _ movements in spaoe- and'
thoroforo ohe can think of. the Turtle as a. formal aodel I

of horself. So, hy usmng her sensor1~motor or, as Papert

calls it,'"body-syntonic" knowledge to negotiata spaoo 1n;

'_.the xeal World and translat;ng ‘her movements into LOGOHL

. create n inflnite -varlety oﬁ._aimpla' onﬁf'cdﬁplex -
__geometrio patterns. e L
:qIn her aotual interaction with tha Turtlo g:aph;osf
_:mloroworld tho ohild will engage in sofie or all of the_ 

' following prooesses. Flrst she is requixed to abserve and" -

undorotand the effects of pz1mitive_oommandaz3 {or wordsy

'on-the-Tuftlefé'hohoviour; aftér'that'she is énoonraéod_

to "teaoh tho"Tur*le é hew word" To do this sho neads tﬂg

comhine some of the primitiva contands aooordlng to .

definite syntaotic rules and label her sequenoe of

-1

23 Primitivo cormands are elementary structures (Piagotian
schemes?) which have been pre-programmed in the LOGO
language. These include, among others, the commands
FORWARD (FD), BACK (BK), LEFT (LT), and RIGHT (RY) which
in conjunc¢tion with some input parameter (e.y., 50) will

cause the turtle to move as specified., For example, FD 50_'q

will cause the Turtle to move 50 "Turtle steps" in the
direction it is ourrontly facing and if the command
PENDOWN (PD) was previously issued, it will draw a '
continuous li»e as it moves, Similarly, the command RT 90.
will cause the Turtle to rotate right on its axis to face
a direction which is at a 90 degrae angle to its provious
orientation.



L as

K commands (or procedure) W1th a unlque name. VEKY then,i '?i?

; hawever, the Turtle: does not produae the chlld's lnteﬁdad

result and: when. this happens she is 1ntruduced to. the__ﬁ

;"powerful 1dea“ of . "debugging“24_ The actual process of_ -

.'-debugqing entalls the use of the metaphar “play Turtle"

Fbllowing this metaphar tha child is Iﬁqpirad to “walk
_ through" tha sequenca Gf commands or proceduré issued to

the Turtle, 1aolate 1ogica1 and/or syntactical errors or.

':-ﬂ“hugs" in the pracedure by consciously reflecting on harf'z

: bod11y mbvements,u-and, on the basis of the 1n51ght$_

 gained ‘from' . sudh reflectlons, to. “fix“ or “debug" her'ﬂ

procedure‘ Once the érrors have been eliminated and the' )

: deaired result‘. is ach:.eved the procedure J..E 1@be11ed25
- with a unigte name or identifigr and-sthad fo:;use with
'the_j_primitive commands  and/qr ._previousiy_ éibred.
'pfoceaur.és; L In ’l:h:l.s way the | cnild“ e‘xténdé LOGO's
'ﬁocabulary' nd¢ concomitantly, the range of abJEcts :

_:.that may be used.to complete mara complax projects. .'

24 This 1dea haa a numbe of implicatinns fnr educational
practice in geheral. It attempts to break the common N
sense.assumptien that learning is about "getting it" and
intends to o .ltivate a disposition towsrds learning which
is predicated on whether unintended/incorrect outcomas
can be "Fixed" rather than the view that learning is =
about. *getting it right the first time". Equally
importantiy it attempts to encourage a more positive
attitude towards the making of errorg as a hecessary
aspect of the construction of knowledge {cf. Plaget's
views on the importance of “false theories“ in the -
development of knowledge). ' L
25 The naming of a procedure is always the flrst step and-

- not, as my description suggests, the last. My intention -

here is only to clarify the nature of the activity and is = -

not intended as a descriptlan of the actual activity.



activities in the Loco anv:.ronment.

R 50

.ﬁ

_fAJthough LOGO ,permlts the use of - s;n@ie commands to

> 'cammunieate with the Turtla in direct mode25 the . atructure

r’l

._of the language favours a. mo,ra sys'tematlc approach to.
_Programing and Prﬂblem-solvinq._ This featur e o £ the e
5 1anguage has been responsible 'for gome of the major.n'
'7-controversles in tha LDGO "eaearch litarature and it 19_.?

;hvtherefore necessary to 1odk more clasemy at thef_ﬁ’“'

. W
i

:H Like uther structured languagea LGGO embodies a number offff_
- characteristlcs such as- : prace.duralisaticn '_'a.z_jd"_f_ o
" _hlerarchi-s_atmn _w._hich, from thac perspectiva of" computer N
-science,. are. imﬁorﬁant for facilz.tat:l.nq tha use of '
'-Polya's (1945}1990) problem—5u1v;ng hauriatlcs. These.
-."heurista.cs, the computar scient:.sts be.lieva, enccmrage a
'umore structured appruach te problem—solving and lead tq-
) more : efficiant. _"a_n effective ' computer programm:.nq
'“;practices. When applmed to tha‘ LUGO environment this :

: or;entation ta computer programming 1eads td some or all ::'

of  the followzng activities:'_to.,compigtea a project
sncdessfully ' an'd' efficie‘ﬁtl‘y - the  child should (a)
undarstand the. prnblam lnvolved, (b) dividé~-it'-intof

manaqeable sub-problems, (c) ana*yse and solva each aub—_'

'prahlem_as an entity_in itsglf,J(d) nane and_code the -

' 26 Tn the "direct mode" the user issues a command which is

immediately executed. In the "indirect mode" a procedure
is named, constructed and stored using the LOGO editor -

‘and is only executed when_‘'called*. The disadvantage of
“the direct mode is that the- geries of single commands ls - -

not xecoverable after execution whereas named procedures
become part of the LOGO vooibulary to be used and edited
in accordance wmth the demands of a partlcular task. -

-



"_..the LOGO primitwes ‘and/or previously

"cont:r:ary to the

R However, it is axactly hecauae of the:.r belief in the
B fdfmér' and t:he neqlect- of the a,atte::' - that LGGO

ored praaedures

e { if any} : \e} dabug the r.oﬂed pracedﬁres individually by
_ "playinq Turtle®; - (£)- combine the various debugged
pracadures ‘to’ fom la&ger, '_ self-acontamed modules 11’
o neaes-ary, (g) arrange and 1ntegrate the variows modulas

to camplete the pmgram, _'-.(h) exec:ute t.he completed

. .prog:am tp Vsra.fy whet.her the. intende-d obj ectives ha\re

__'_exlsting er‘rars of logic and}or ay:ntax. o

'-"'the perspedtive of computar sc:ience but J.t: is qm.te

T

: _-researchers have. attemp‘.ad to vemfy whether the usé of

LOGO would enhance this type ~of atructured problem-

solving in children. Also,- where thia ou'l::(k.oma has ‘not

fbe.en ach:l.e.ved ‘these reaearchars hava felt that it is

. necesaary to teach these problem—sulving heurist:ics more
= microworld and the LOGG proqramm:.ng language are anly
.."'foregomg endeaVuurs miss the poin‘l:i.c First; he argues

'cnntingent and not a necessary outcome of using LOGO.

wlb

. t

3°1V3€1 Sub"PrOblems as. self-contained&:rocedures u-:an

- baen aahiaved, and finally, '(i) dahug and correct any

' '_The foregning proceas is obviously very efficient from -

tivis et the 'rurtle'
'graphics m.crowarld and the LOGO phllégophy J.l'l general. : A

_ explic:.tly. ~ In  Papert's- vie*-!_ ’che Turtle graph:.cs o
"'J.ncubators for Fﬂwerful ideas" and therafore bath of the .
-tha,t ' these prohlem-scslving heurist:.cs are only a

_'Secondly, "he opposes. ;j:ha for.-*ma_}. _ __te_achj_.ng of these 1'

iy



wl
- heuristics as the way to interaet with the Turtieﬂ-:--
'Lgraphice micraworld because that weuld be tantamount to
:ewhat weizenbaum (198&) calle . ®the | 1mperieliem . of_ﬂi

’ inetrumental reaaon“ What ie important for Papert ie the

. '_'ehild'e . conetructive - activity itself -fand_. ,the;p4

maghgmatice; knewledge ' which ' ehe conetructe ';by ii E
_:finteracting ‘thh the elements embodied in the Turtle
_pigraphics microworld (eee Pufall, 1988, Fein, - t al. ,; _

}1988) Thus, te understand the child's act1v1ty in theii' 
v_'LOGO env,ranment we need ta leok briefly at Piaget'si:
:: conception of the rele of . activity or action 1n the_;e

'.construction of knawledge. R i . __;,;'1';1H_' f:iz{ .

o .

'Implicit in the LOGO reeeannhersr belief that tha 1ogica1ﬂ o

; :etrueture of LOGO will neceesarily proauce _certain

1ogical outcomes, is the empiricist aseumption; that 5;H.
”knowledge ie derived from experience in a eimplistic and_i
irdirectional mannert In oppoeition to this "myth of
:]the eensory origin of ‘knowledge" (?iaget,' 1972} whichl;
sees endogenoue knowledge as a eimple\internalisation ef:'

exogenoue knowledge (Piaget 1975), Piigat 11983) argues i

- that

“in order to know objects the subject must act
upon them: he must displace, connect, combine,
take apart, and reassemhle them .-.-; From the.

f27 Host LOGO researchere tend to cencentrate on the
‘development of specifit programming skills Pather than

- the constructicn of mathematical knowledge. Although such
skills are important they are, in Papert's understanding,
- secondary to the construction of mathematical knowledge.
Initgis regard theee reeearchers have again "mieeed the

_ poin - . .



.;.moat elamantary sensor:l.motor actions (suc.:h as
‘pushing - and pulln.ng) to’ the wWost sophlsticar.éﬁ L

. intellectual operations, which are intermri%ed‘ P

©. - actions, carried out mentally {(e.g.,. jeining
= - together, putting in order, putting :mto one=

S0 to-one carrespondance)4 knowlsdge 1s congtantly

© “linked to actmns or operations,. that is, with

- transformations. ,49-, 104._-empha315..in the- g

- - original) -
!/(Follawing ;Erom thes importance af physical anﬁ mental o

( acthty or actia:m in the constmi..tion ‘of - knowledqe the =

neo
- e .

important isaue for Pi.a.ge.t i'" \herefore to axplain how_' o
_physical actiuna are internalised and co-ardinated into “
’ operatory structuxes (i e., qroups and 1att:.ces) wh:.ch
o can he appl‘ied to any objects, or wnich can function' e
o m.thout any ob: acts (aa m pure mathematics) Accorﬁﬁﬁlg-.r.
_.'-tcs Piaget (197@), the proceas a xternalisation ccmsists_'_ '.
':If_i_-'of a aeries of co-ord:.nattio of actlons which ‘are :
'constituted GI"I threa 1evels .\;* The practa,ical ar sensarl-:'
' "motor co-ardinatiaﬁs canstitute Lemal f : while the |
_. conceptual cib-nordmat:l.ons :make. up Levels II and III. Th aasl
_‘l:hree le.vels of ca-ord1nation are interdependanﬁ J.nsofar |
'-_as Level II use: .some. of . the aomponent actians of Level' .
while Leval III rel:.ea on the ca—orainations of‘ Levels LR
I and II. Sean as a cont:.huous pn;ms‘gﬁ‘g\ljavel T fs the... o
"leval -on which the sub;ect ‘acts {w St:>‘t:n»jtsn:z‘i:..'ze hy combim.ng
5 . _'the.m, taking!f"tham apart and re-as&emblmg them. At Level \\ '-
I these ]Il&t@""'ial act‘.mns are 3nternalised"ﬁhraugh \twa.' "
: }‘-__-'ftypes of abstractmn, a emp:;rical ' abstract:.ong_f and_ |

AL

reflectwe or reflexiva ahstramtmn, to - become "mea{?linq- o
. B _

. '-;__Jbearinq represanta»wna“ &

_(Piaget, ] 1976,_~ _ 351)‘

__'_';Eanp:._rmal ) abs:traci_;\;.qn_. prc}vides‘ : 'l-_*ge 3 :__subj'eci: -w-ith



descriptive .Ldeas of the overt fea‘i:ures of the materi&l__ o
- aotions of Level I\, while reflexive abstraction uses tho- L

. imformation obta:l.ned from. the conordinationa of matem.al'

actions to make “J.nferent:.al ca-ordinationa" i, e., new"x_

B connections between aotions which go. hayond the*fo;f'
Lobservable characteristics of““thosEJ'actions. Thesaf f?ﬁ
.::inferential a co-ordinations inolude : addltivo 1'[doﬁ__f:”'
H”*ordinatlons (whore aotions _are joined), sequantxal orpx‘
'_jordinal co-ordinations (whoro actiona suooaad each otheroof
':m a temporal sequence) ,' one-to'-one oorraspondenoe oo~ '

) ordinatxons (where a oorreapondence. betwaen aot:.c-nsm is
-astabl:.shed) v and :Lastly, co-ordinatmns whmh establish
':.ntoraectz.ons between aotions..- QAIJ. of these. d'o_-' o “
f]ordinatlons, according to Plagot fla?a), have parallelsa:f*'
~ in’ formal logic and therefore form the basis of - ‘the
'.davolopment ,of 1oqica1, thought gtructu:os ine the-g
_' '-_iﬁd’iw}-idual;_ e 3_ e R

.y
' : oo

: Init1a11y, aoQbrding to Plaget, the individual 15 unaware
Cof " the processes of omp:.ncal and refloxiva abstrao*ion '

| -.__and it 13 only when she bogins to reflect on her thinking

that she reaches Level IIJ:. At th:.s J.evol she becomes

. consoious of tho produots of her refloxivo abatraotions, : .

i.e., o refleoted abstraotions, and - __s'. then abla to

: £
'__thaor;:.se about tha natu:.-e of tho external world. Thus 7 hg

B _u(sing tho :.ntordepondent processes o;E empa.rioa.l and

' Gall._agher,- _-1?7&;.: Kam@; & _,da- Vries,' 19783 _--_Ra_mii, mss)

"refle.x:we ahstract:,on, the indavidual oonstx:uots both _

“ phya:,oal o and 1ogico-—mathemat1ca1 knowledge | (see |

_r\



SN

| Howwer, within the 1atter procees we aleo need to take_-

'account of what. Fiaget (1975) calls 'l:he Alpha, Beta and

' 'Gamma compensatory structures (eee Rewell, 1989) e

' Bocoraing to Plaget -(1975) when ~an individual is

confronted 'with- novei ‘objects, evente or "exogehbﬁs;f |

. ;mowledge whwh disturhe her . equilibrim. her initia;-._

response will be an attempt to neutralise. the disturhance._ |

-J«‘

' expeneneed 'es e disturbence. 'I'hie tendeney to- resist L

chanqe is ca’ eﬂ Alpha compeneatmns.  The equillbrium
partial end unetable and 1neufficient to prevent further

: --_cempeneatione are superseded by Beta eompeneatiene in |
-wh;.ch the indiv:l.dual eliminates the disturbance by.'
integrating :Lt as a, new var:lation into her exietmg' |

knowledqe. The reconstruc‘l:iona of’ the - lSeta phase are o

B Iby :Lgno:ring :I.t: or deformng it eo that :H; ie no lenger;-' L

o which is established through tlue compensation is en:l.y o

d:.sturba.nces. Eventuallyf therefore, o the.' .‘Alpha

_' "finally completed by the Gamme compensa'lsicms te become a‘ )

5 -system of revereible operations which is able to

- & :
accomuadate “the orig:mal dreturbance and enticipate_ :

-"_similer. disturbances in the __futur. :

-

The iﬁp:l,ie'atibrie j._.uf:- the _fnre:;ei__r_xg 'eon'ae;_t__io_h of the
Inei":ure" of 'acﬁiﬁiﬁf '(an'd 'ite reie'fed éompeneetiene). fer -

understanding children's activ:.ty :l.n the I.:OGO env:.renment -
) a:.e ‘numerous and apen up a hoet of; poesihilitiee fOl'..--:‘_';"--.,_.

future reeearch._ Proceeding frem the premlse that

o 'exegenoue kmowledge is ;g__ﬂmg;gg endogenouely, '.



o

*ceuld use 'the p051tlve heurlsQLc cf the Piagetian

f research programme, viz‘, the clmnlcel method, to examinekd L

_-'the var:.cus abetracticns in thn ccntext of the 'I‘u:c 1&,...

-1graphics microworld and attempt to explain the particular f'-lZ

" kinde of knowledge that lﬁlel&ﬁnl ueers construct, cr,;e""

' c]"_We could 1cok et the varlous compensations and the"

'igradual re-erganieatlon cf exietlng knowledge, and so on.;_ez

In this way we could begin to undaretand how a ne.wer-.' S

o epietemic - chject | conetraine or facilxtatee-h_the_ L

"'conetructien of kncwledge on a peychegenetlc leVel (e g.,'..”

_'1te effecte cn the stagee of deVelcpment and the boundany'
jehlft, 1f any, between the ccncrete and the abstract}ff
*[which in turn may have implicatlons fcr unﬁeretanding thé' §
'”“{hietcricgenetic develcpmer - 6f Scientlfic\thinking. =
L '. \ : K i ,1_& . .
~ Unfortunately, except fcr the research conductad by
1 ,papert; et al. (1979), Watt (1979), Lawler (1931; 1935),2f5

.__-eLawler, et al. (1986), Turkle (1984), the contributare to

'”rbrman a Pufall (1933) ‘and Harel & Papert (1991); - and

_Turkle & Papert (1991),r the fcregoing ideas are vixtually'

o absent from the 1LOGO- researeh 1iterature. Instead, what”--'

mcst Laeo researchers. have 1ooked at is what the negative_

jheurietmc ef ehe Piagetian _reeearch programme wculdr

f_ccneider to be the “epistemelcgically trivial" dimeneione_} -

. of the prccees of 1earning while ueing a reeearch .
'methedolegy,_ vxz., the experimental reeearch methcd,

;which is unabie to elucidate the underlying mechanlsme,

"'structures and functicne that the Jprocese of 1eern1ng -

;enta1le. Thus, in complete agreement with Papert 1 WDuld"'



| 'do'nt'ehd'.

that thesg rasearfmel.:s ha\m ' lndeed N "m issed

1.;1}'._ )

a

the . .

-



. Cconmclusion

44 T ~ .
'_'J.!

:LeAs an attempt to inﬁervene on. a theuretical level in thefl~"

'~""cont;oversy and paradox"'eurroundlng the LQGO researdh'

_"literature, I have preeented what i coneider to be a more '

" _f?coneistent 'readlng' 'of seymOur Papert's' theory :hd"

'7fre5earoh.- ,_1n_ partlcular, e"I I have | taken :*hiéj'"

z_charaoterieatxon of his work as "an ~exexcise .'in ‘an,

_applied qenetxc eplstemelogy“ as the moet approgriete".

_etarting point for defending ‘his aeeertlon. that the

e" majority °f the LDGO researchers have “mieeed the polnt"

700neonant with | this : conceptlon of, his ; wdrk
 'fundamenta11y

e ;epietemolOQYroeﬁY'.eﬁPOSition of PaPErtrs theory oahﬂzf

nological, albeit an "aPPJ.ied".

'*’freeeerch fooueed _consietently on its_ epistemologlcq;-j“-o

' premieee and the oonclusione knprraotloe that he derives’
- from theee premlees.~ In thle regard I showed that

'”_Papert'e epistemology can only be underetood in thef

context of Piaget's genetie ep;etemolOgy and argued that;f:e'

.hie overall project should be ;oceted3bw;thln_,the_

Plagetian. reeearoh programme Ffomﬁ-thie 'peraﬁeotiveyffi.,j

'efurthex argue& “his work can " be ‘seen as maklng a-“

“e sxgnlfioant oontribution ko the progressive theoretxcal_,

”problemshift of the programme through its theorisation of

ﬂ' the role of socially oonstructed epxstemlc objeots in the -~

o development of cognitlon, as Well as 'lncreaeing the'e

:_emplrxeal oontent of the pxogramme through ite reeeeroh_ 
'-'fon ch;?duen'e activity wi;h such objects.. Lastly, to 

'oomplete my disoussion of E%pert*s projeeh I 1ooked at



. _it's" " “applied“- . 'dimeﬁsion,'.._} _-m., | the Tk"irtle graph:.cs SR
§ micraworlti/LOGO ' la.nguage and '!:he "epistemologlcally |
":.significant" aspects of childreﬁ\‘s act:wit:g wlth these .
"epistemw -objects. . wrth regard tc: the former I showed '_
_'__that Papert's epn.stemic Ob]EGtS have beer! mn.srepresented

ra'l::her than

o emhodying elements fo:l" the construction of mathematical
A -.knowlkdqe ‘;l‘\his misrepresentation, I further argued, is D __

o baSed cm an ‘é‘mpiricist contwption of 1eaxning which laads

ta an “epiatemologically trivia.l" cnnstrual of children'&
o act.ivity wn.th“\ : thesa obje&‘tsf c:msequently, 1 w::uld

B contend, _t.here is an essent:.al incompatlbila,ty betweaﬁ

e ':"Papert's c&nstructivist framework ~=d thé empir,}.c;at

o ’_frameworlés of his’ c:r:u.i::.cs ‘and’ detrac:tors. mq de:ishmi:éate e
'_ _.this incnmpai:’\igul:.ty I wan Wto return t*a the ,quast{iams |

L VS

paSed in tha .mtroduatlon {bf"k\this research r:eporty. :
What are the coqnltive benef::ts {:Lf qﬂ‘Y) of using ]‘.,DGO
and arée these purported benef:.ts s‘upported hy Papert'é
wr:.tings? " '
From my prasanta.tion T believe 11: J.s clear that tha
_cogmtive benegits which are assuﬂled k¢, resflt from
o 'ch:.ldran's interact'ion with tha LOGO learning qpvi :nment
; '. '._'-are prad:.cated on an emp:.ribist r-once\!::tian o:“.’ 1earmng g
3 _a'n_d are therefore " npt consiatent with Papart's
constructivism. So, wh:.la it cannot be denied that Pla?ert‘.

*does posit the pogsigilltg of cer‘tain cogm.tive agtcames

as a function of using comput:ers and LOC’/ i::: age o‘utcomes



';#z_are not seen ag’ QMcegearg. whe poeaibilmty of speclflce“
f  :outcomee being. aitained ie, accerdimgete_Pape:tr_epenh"
o ended . and, - very importantly P dep'enctent"" c:h s'ignifi'cahi: -

-:eeclal and' cultural ahanges in . whxch newer, eoéia11j x5-

--constructed, epistemic objects such as computers have

'been reeliseﬁ it becemee extremely dlfficult (if not
_1mpose;h1e) to verify ‘empirically the: veracity ef theee;
predictions at the present time. The belief that a sound

“wnuld ehaw more elearly the preeence or abaence of such i
|  *cognitive autcomee is therefore equally mxegu;ded._mhueng

the. elaim that LOGO “promieed more than 1t hae dellvered“"
'efcannat be eustalned and in thie regard hae "mieeed thez

o point"

5_ researehere have'“mleeed the point"?

,Foii&ﬁing'- Papert's claiﬁ . about" the . eeséhtielly .
epiet.emolegical nature of his work,J the assertion that

LOGO researchers have "missed the peint" 15 Justlflﬂd on

a number of 1evels. ‘Pirst, as I ‘have shown, LOGO
:_-reeearchers ‘tend to treat Papert'e work as an exclusively

' peychological and educatmenal enterpriee and in the'

it is pased. Secondly, where theee researchers have takeﬁ
'_;coqnizance of the Piagetman ba51e of hie thinkimg they

have - asaxmllated his work 1nto a pz;or, empiricist -

W1

“”_become pErvaeive. Ineof&r aa theee changes have not yetheee"

-e_reeearch methodeloqy wh;dh "maximleee- fals;fiability"._3

. Is. Papert juetified in- hls aﬁsertian that (most) LDGofi _

iprocesa ignore the epmetemological assumptions on which;fg"

Ry



 g;understand1nq of Piaget and coneequently miseed the_n

:efundamentally cenetruct%ﬁist nature ef his wbrk. Thirdly,e
Cin - their _failure te acknoﬁledge the eplstemeleqicalﬂ

'_dimension of his werk, these reeearchers have been.unable”~“”

_”to eee the eentinuitiee and discentlnuitiee hetween~f

';Pape;t_and_giaget and’ the relatiensthabetween,papert:and o

- .-'ﬁhe' "Pié‘?eﬁ'ﬂn féséafch 'p'fwrMe.- In £hi§” re"ga'raf--'fney -

.LOGO : are”' auxiliary hypotheeee : whlch increase ' the'f:'

e

_etheoretical and empirical ehift ef the Progrﬂmme..'ag =

such, I contend, theee clalme only beeeme senelble 4n the

context of the Piagetian reeeardh pregramme. By igneran e

3a11 of theee ePiSt&m°1°gica1 dimeneiene of Papert‘e work o

':and treating it as a variant of CAI,_theee reeearehers'

'T_”have therefore "missed the point“ L
. wheﬁﬂie7ﬁhe point af'the LOGO ente;pnise? _en

- on théﬂhesie:ef ny'expeeitidn offPapertiE'"eierciee'in an

B applied genetic epistemelogy"_ ah& my~ar§ument that this

exercise should ‘be ‘seen as one’ of the thearies that make”
: ‘up. the Plagetlan research programme, I belieVe that the'
- 10GO enterprise hag two 1mpertant aimeneione. The firet
ie -epnetemelogical- and the ‘second 13 'practical. Wlﬁhf}
'regard to the epistemelngical dimensien I helieve that I

have adequately demonstrated Papert'e 'exteneion'iﬂef”p

n-_Piagetlan theory to 1nclude the’ Lole of epistemic ob1eete ppL'

in the deVelopment of cognitien.. Thls extension, .I_'

-pbelieve, generates a number of interesting hypethesee'

e



Y

:1c6néethiﬁg e(&j' the role iof _epxstemxc ;ohjgdﬁs?ﬁiﬁﬁ -

| establishlng the -ﬁlnvariant 'sequenca '-of'  sta§es' _éf,:'

s '_'develapmant discovarea by nget-' {b) the possibility or

'm_~the 'invers;on' of this 3eqnence of stages as a fnnction' 

3 af aignificant 'aoclal and cultural change. and the'_zf'

' concomltant changasihin the; nature- of fa: saciety's :ﬁ-

'1fepistem1c objects,' and (c) the 1nherent complexlty of .

:-_could occur ‘at earller ages if adequata epistemlc objects:ﬂ
1are availabla._On a general level the"cgnfirmatlon' of

g thesa hypoﬁheses cauld eluczdate some of the dlfflculties ._f

i genetl& apisteti

' :1_ _formal cperational thinklnq an& whether Such thinking{r?_'

ngy such as tha camplex relationShlnfiffﬁ

" fbetween hiatorlogane51s and psyahogenesls, and tha 1ssueyf:.

o of the necessity” df the stages of davelopment amongffF

/

"The practimal dimension of the ana anterprlae is well"

.f.knOWnr but is; a I ‘have triad to ahow, mlsrepresénted as';'f

a variant of CAI. conceptualised as an. epistemic object'

| that; 'ethdie§.  eléments hfor” the construction "ﬁfﬂ'

__m':h' 'o 1qggg (rather ‘than ‘as a. med;um for

. ,\‘\.!

'teaching computer prcgrammlng) it astahlishes a new 

S
o

cantext -w1thin which tha; variaus 'ahstractlons: and”-;

_*compansatory structures aan operater Furthermore,_as an'if"

?'epiatemic ohject wpich was consriausly develaped ta

' conaretiae the abstract, it opens up the p0551bility of . -
 shifting the. boundary between the concrete and the

abstraqt which in tnrn could lead to the earlier  o

-davelopment of formal operationa in tne child. Howevar,

i
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Papart: has c:onsistently argued, o iﬁ Would be"f
reﬁuc‘tmmst to see mGO ae necessar:.ly producmg thesef--_:-* ..

o outcemee. ‘Ult:.mately, 1t 1«3 only t:a the extent that, LOQO

cagnit:.ve' *“effects' may uccur._ ‘ _' DN

*

What all of the faregoing suggest's .‘LS tmt

essential incompat:.bilaty between Papart and t@; ma:mra.ty':. -

B and computers penetrate and transform c;ulture in general o

R and the. 3.ear:ning envirenment in parbicular that these i

'_"."_'_e:«:e is an_

of the LDGO researchers. This incompatibility, g3 weuld_*_

argue ’ has he.en responeihle fc:r the ' "co‘ntroversy and_'_

paradox" surround:.nq the LOGO eﬁterprise._ '.L‘hus, te break"”""

the deadloak that these controversiee have produced, I

ba._eeve. that future reseaxchers sheuld take greater
cogm.zanca ;:.' ﬁ the | essentiallv ep:.stemalogical and

_constructiv;.st nature of Papex‘t'ﬂ work and a.ts relation,'._

tcs the Piagetian research prngramme K hecause it is only._

J.n th:.s framwork that'. hie particular - claing,s

éﬂmputers and mGO can be evaluated Alsm, as 1; have
shown abeve, th‘u‘:‘- framew?rk is- I:‘:Lf.‘-h With possib’ili‘tz_es SR

. for .future empiricai reséaz:ch which may cantx:ibute to cur_ .

uﬁderatanding of the role af epistemic objeqts in 'I:he'

constru&tian\ of knawledga as well as ex.ucidatmg thE'

- relatmneliip betwéen hwtoriogenesis and peychogenesis._ -

Tca de otherw,ise would be to "mia: the point" Soee

T
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