I‘our lcvels o(“ cmnp(,tcnce were dnhnud by D'llc (1970) in hlS

thu chuimal f::\pet'lmult :

© Level A

Gy -Mad; the colaurm Lwo ways,

| ‘(’b)"k  knew that a Lol 1,3 3 and 5 wm. uufct;saryi :
(¢)  knew that 2 2 had no effect or did not help,

' (d) | knew llntdmnovud or prcvenwd Im wlourt ‘

where 1,2, 3,4 and 5 wmc dxlu te m(phum 'md waiu hydroqzzn
pmcxxde somum thmsuiphaie wluuon and pmasmum mdxdc salutmn

| wqpentwcly 4

| Lewel‘B‘;i f

 Made the colour in at least one way plus any two of (b). (¢) aud (d) above.

Level €

© Made the colour in at least one véay plus any one of (b), (¢) and (d) above.
Level D

 Made the colour in at least one way,

'Iable 4 1 5 mwr: tht‘l permmag& 0{‘ w{:s,nfctq i each ‘u,a gmup nttmmm, Mch
Icvel of succ:cw.

I mmpk*tei}* ,mlxw is m(crpmtcd as wahmvm‘nm uf‘ I‘wl At far fewer Lh:m 75 % k
| of‘t m subjec s in either ape group, spannmg thv rungL of i ftoen to awcu(e‘zen vmrs\
were able to sofve the pmhlem cmnplewly Tl his finding is in awem\mt with Dale
who showed that 30% of his subjecls at age fifteen performed at fevel A,




g ‘Ta',ble 41 Aclnevemmt ol Vnnous Levc.ls of Succcss on nget s Fi m»t Chem]c,'d
‘ e L‘qmument : : s : ;,

Pereentage of Subjects

‘ch‘élofSLg‘cr:éss i oo S s b
A e Stundard & -~ Standard 9

SRR et e 49

AtlestC 99 00

CAtleastD 00 100

e o s ) ¢ o : > AT

Tn Table 4,2 eaeh ot‘ the famms wlm_h eumnbutes mw‘u d‘: complete smutzcn
of lha 1)wblmx is mmdmd s;pmatdy ‘ ' ‘

| The fi irst Imc of ‘I‘a 11; 4.2 shows the pcx u:nm,g,e ol summs in Siamlardq 3 aud
9 wln:: were m&uﬁ that an thm: of Hm ‘l;qmds Ii Jand 3 were neceswry 1o rﬁproduce
: ‘ﬁ“ith;a y:cﬂczw c‘:om{xr. Amws( the entire mmph’: rmimd Umt all three hqmc{s were '
required and ]m part of the pmblun wis tlse: smm lest for most sub,)ects Iti 1s of‘
interest to compare this resuu with Dale’s f“ igure of ?0% f()r his ahghuy yonmwr
; sampk of m’ *c:enave'tr uidsi

“The waffi‘neﬁ of Tuble 4.2 hmws the pemenmw of i\U‘JJBQH Wh(:? knew that
, hqmd 2 had no effeci urdui nmumﬂnbute towards the colour. "lhesc msults um

R only support IJnkzs fmr, mg of 5 'i% (smnple of fif feen-year olds as nbove) bu‘t itis

kmm:‘malwv to compare the puﬂ:mimws of §2% md 64% for Standards 8 mid 9
'&%mctwely with the proportion of subjeets who lmd produced the colour twice i, e
- used mmbimtmm of 1,3, 5und 1, 2.3, 5. 'lhe percwmgewi such qnmcath (‘mm

the Standards 8 and 9 g proups were 58% and 70 respeetively llm indicates ttm
the role of hquld WS readaly umlemmoc by mast of tln, su’n sots w}m I mrmed
‘ycimw in {mm wayq. e

T he niost mmwu axpecl wf' he mlmmn dppa tml to lw the wnlu )utnon of‘
u]md 4 to the pmhkm Two correet rcxpmm.s were pm%iblu namuly that lxquld 4
removed le yellow colour and (lm the mesmnuc of tiquid 4 in any combination of
the liquids prcvcnmd the appearance of ycllmw A deeper memmlmnsnon of the role
of'hqmcM s ind 1c‘\Lcd by {lm mtlcr I'Qspomo but, seemingly 111031 \lly, the Tatter




L)(perlmenl ;

Table 4.1 Ac]mvemcnt of le‘ ousLchls of Success on Piaget’s First Chiemical -

Percentage of Subjects

Level of Success

; USmndnrd, 8 : ‘Stlzmdar(lﬁ)l_ '
AtleastC 99 00

At least D |

R R LR R S Py St 5 L O B D e e i B e A 08 e s s S R &

In I\xhlc 4‘_, c,:mh &zf the. fuctors wtnch mnmlmte mwmdq cc)m pktc,, solutmn

af the pmbiem is cmnsuinred e p’lmlelv

lhc Imt lmu of I*ahlo 4 qm“ws the permmm m wb,jmtts* in St’lt’l(idrc‘; 8 and

g wlm were aware um all thm* of the liquids fo3and S were necessary o n.,produu

the ye ellow colour Almost &he entire %‘;mmle G lxseu that all three lxqmds' wore
xcqmred and this part of the pmblcm was the sim nlv*‘ir Por most suluez.tx. It i of
interest to mmparc tlm resull thh Dale (u,mc of ZO% f‘ov his :;hghuy ynung
gs.xmplc of f‘ni‘ twmymr ol l

Ihe m.xt lme ol T: dhlc4 ! ﬁhm\m the pem e o sude uls x«’m km:w tlm
liquid 2 had no effect or did not C()Iiirl,{'sllie towards the coiour, Thiese results nc::t,

“only suppart D;‘ﬂe*s fifidinfgaf 559 (sample of fifteen-year olds as nbove) but it is |

informative to compare the percentages of ’3"% and G4 {‘nr slanduards 8 and 9
ruzmn.tivdy witlt the proportion of sub)uctq who Ll pmduwd the colour twme Lo

used combinations of 1,3, 5and 1,2, 3, 5. The pereentages m{‘muh sub_;t:cts l‘rom ‘

the Standards 8 :,md 9 grcmymwere' 584 and 04 rea.;mnvcly This mdmfcs that
| the role of Inquxd was rc'lchly ummzsumd by moss of the mluc‘c & wim had formed
: yclluw in both wa 1YS.

The most dt[hcult aspoct of‘ the sm]utmn appmrml to be Hm umllnbmim\ c)f‘

iquid 4 to the pr roblem, Twa correet responses were possible, namcly, that liquid 4

Cremoved the yellow coloyr and thatl the m'vsvmc: of liquid 4 in any combination of
the hcundwu,vmm*d the appearance cﬁfycllow. A deepuer wmptclwnsmn of the role
of hcmd 4 is mdicatul by lhc, latier ) Jctqacnsc,, but, scemu’\gly 1Hog,\cally, thv ‘{Jtt,u*




.msponsu dl( noleays muludc, an undustdnrhng 01 (he I’mmu A LOE]Sldc ablc
- percentage 01 the subjects gave only one or the other of (hc answem A full ;
unders Landmg, of the role of hqt w4, chsp aycd by a small pu‘genmgu of the eubjects,
Lhmted botl - msponscs. Hw ast three lines c)f"l“uble .2 show thaLM% and 444 of
the Shnd,nds 8 and 9 groups 1Lspc(.(r'ely wu‘c able Lo state LI at liquid 4 runcvcd

the yellow colour, (as compared with 12? of I dlg § samplu} Iurtwr, 129 'md 15

Qf these two g,roum res pu:hve y know that the presence C)I luxuul 4 pmvmtud the
appeamnce of yLIlow (us u()tl1 mrcd \\mh 144 of I)aleﬁsmnpm} ImaHy cmnp)cte
, undemtandmg oi‘ the role c)f‘ hqmd 4 was exhibited by 17 :md ”47 o Lhe two groups
respectively., :

Tahlééi;z C‘omprch&nsmn of Dx!f‘enen(l‘ acets of Pinget’s I?irstﬁChemi’czﬂ,
L\pcrlmcnt : : L Rt

Pcmnmge ai‘ Sub,m‘ls

Cmrec [xespmm.

Stam ard 8 : - Sl‘andard 9

135 necessary ST e g e T g

- 2hasnoeffectordoesnothelp 82 64

dremovescolowr 4l 44
4mevemur>kmr‘ S R | 12 v S 15
4 both removes and pm‘cnts mlour sl e 4

- Dale (1970) stated that the problem can be solved at level D by the use of trial
and ér‘m’r methods, Hc;wwc:r sucwss in soivmg at tevel C or above is dependent
upon e i e

(i) wlwtfher or not the necessary m}diﬁumzl in/‘ummtz“on was discovered,
(it) ', the subjz’c*t Y abiiin' 1o )wmmbc’r what was aismvarml ‘

o ‘iii}" the subject’ § ability to i*z’ahsc* the ;,fm/"z‘c*anc ¢ of i ?mf had bc'mz

:  discovered. (Dale, 1970, p. 281, ‘

klhi? clm,xs not nnply that ability (o ,snlvo thc problem is vali 1 a8 tho solo u\wrmn for
the« bmty to apply conthinatorinl c)])vruums tothe cxpmmmnml data, In le pr osent
Sstudy, e roles of fiquids 2 and 4 were often established by direet and fortuitous |

formulation as opposed Lo a specifie method of jfn‘ookl‘.‘ i particular, "l‘hirf‘ucn’subjccts ,




'rcqpoxm did no(.alw ays include : an understanding of the (irliné,r‘f ‘A‘ccmsidcrz blc ‘
: k percentage of the subjectsgzwe oxily in’ or the other of the answers, A full' '
| undcrstandmg of th xolc ()“qud 4, dlsplaycl by a small pu*c.un[.xgc of the %ubjmts.
nchu,lcd both,ruspouscs. The LM Hn‘ee lmo&; of Table 4.2 show that 41 % and 449 QF
~ ntvhe/ Stancihi‘ds 8 :md 9 gronps respec W‘"W werc tl)IL‘ to state Hmt hqmd 4 xcmnveci
' the yellow co our\ (as commrc d thh 1‘?% of Dale s";amplw Imthu’ "% and 15""
of t!lose two g,mups res pvcmvelyf knew that tlw presence of Hqui d 4 preven ted tlw
»:mpeammc c’tf‘yf.llow (a8 c.mn mxed w:th 142 51 o[‘ Dale’ ss’lm ﬂe) F mally.compiele
,undmtamhng of the role of iqmd 4 was ¢x htbxtc by I'?m dlld "4 % of the two g,mups

: rwpemvnly

Table 42 Comprehensior fferent Facets of Piaget's First Chemical
' Experiment .~ SR o .

ST e , meulxwu Suhjecls :
Correct Response s e -
R e e e %l.nukud& 3 St’md’mi 9

RS, ~ S i R B R ¢ Ll R i T T S RIS e B e i RN 26 6 A e 0 0 et ks Jas ekt i e

S w5 e S e

ey

(35 necessary 08  '9'9

2 has no eﬁ‘act or dmzn not iwlp — 52 64
M:mmcs,uc;k.sur , e s R i 44
4preventscolour | e e 15
4 hc‘ith‘rmmméﬁé and prevents colour  '17’ - SR  .’24 .

et i s 5 B 156 B ARSI S i L SRR B - . s T Sy e, ST TP

Dale (19701 stated fhat the problem can be solved at level 1D by the use of trial
and error methods. However, suceess in solving af level C or above is dependent

upon

(- vlwﬂwr or zml Ilw nccc*ssw*s- additional zn[orrmztimz ss'as dz;sc*m‘erc*d
fit} the subjeet’s ability 1o remember wlmr was f/f\t*(li‘i;’i‘t’d
(it} the s‘ub/vc 5 ability m realise flnuwm/zccmc‘v of what }zml hcen

discovered. (1D alm 10’?0 M M)

This dovs m)l imy ly fhat al‘ullly fo mlvc lhn pmblmn is valid as (he wlu mtemon im*

the llnhlv to '1pply cmnbhmlorml o]wm(ic)m to the c\ponmvnml data. In the prcwm
~study, the roles of lig mcl«: and 4 were often established hy direct and fortuitous

icarmulatmn us opp()sccl {0 4 bpc‘ ific method of‘pmo[l in pdl,lmlldl‘, thirteen suhjecm

S g e




performed al level A, usitg em pirica 1 procedures characterised only by random
Hass‘cicr?mioh of i;ln‘*liqnidﬂ' 1t wxdent let 50 uLnon of Lhe pmhlum along is nm.
B (:qumlvn[ to wnﬂmldtorml wwomng

*’*ﬂ:;sme;,-ﬂex /, 51K su vgec&.« ,:cw able Lo pl'()duc.c all pusqil le combinations of
I ;xm‘s‘vxtlumt B! mll wnders Ldndmg of the role which each combination piayud ‘
\»uu,. lht’ mta} nwnber of pcm&hle combinations, Im shows that the abmw to

SANEIIC R ompiuo m[mml army is not eqmvx!em to solnt lion of the pmhlnm whxeh

R g

v wqa:US}:‘{ m:lm?m f*«:?f’xiplt?ht?lﬁl(ﬁﬂ ol the roles m uu,h of the liquids, “This

"o{a*rlny\i

sheorvntiog &:m*id suppest e tmdcqmwy ()l llw Lrltmnn c)f'a syqtematxe gzppmzial

u L

R

h'

e c;xfm indivation of formal oper citions, as adcmted by several workers, ammng

“whonit are thk, %2 w’ Mm*’*r‘ {iﬁ?’? I‘) in them mvvqtlgalmn nf mei s pendulun.
aroblers ~ o

iwmic &*mfﬂ ai’ {hey hcm& uhsms.umm is ﬂmi wi 1eh as*ﬂpmnv th,tmn kzve{
"u:rim’nmm, iy dhe | m.z clwmmlv\pumwn €3} Sﬂhj{.*nf‘i me me'xsurezmnt sczsle
must imw’: 'Hr-iilnipt‘.l'afi)" nature and Lhould foeus on both the mmb*tmtoml qysiem,

o {te uge o8 om msirmnem of u‘sm {usive I¢ iuutmm a8 nr;umllv nuﬂmed by
: KJJ} g,:t\ 1¥ V&r?a P*ﬁ»g{ fii‘:"‘,éj’f :

E412 The Useof Combinations

;nag«:" sa ngfa’ Ut}’%}%? aid‘ted Hmi n‘} Idxen use alI types c’\l‘ mmlunatmn

o mam&@ . umm ﬂzrm;,mum and mﬁ spnnmneom)y *xf ter mnc ye s (substage

1T, wiuiﬁ:heg sre able to wse all pmsxble cnmbumtmm *ﬂ a;;es* 11‘1” to 14/ 15
e avz (substage [T AL

’l“zx%a’ig:yc‘ SM’*W{: iiw pm z*mlage of subj jecks wim 50 ! varmus mm Lsnmtmm

Ve upper parl of T hh‘ 4.3 indicates te percénta;,e nt‘subiéﬂf: \ifhu used each
) Letfes s of ..,.mnhum(um at least onee. As exr’zéétv{ IOC) %ol su ‘)JCCtS tried twn and |
hrees, A somewhat 1ewcr pc*mnl.wv nsed combinations of four liquids, naniely,
et aned 957 of Standards & and 9 subjeets respeetively, This I'imluu., mmu;.hty
somparable with Dale’s figure of 909 For i slightly younger st mple of szlccn»ycm
g 1 oecurred to :mly ‘70;5 and 00% of these two groups fo se {he cmnhnmlmu
afall five liquids, (These i unues lhave been corrocted Toi tho fact thatsome of the
@ tth,;wm elected not lo investignte all five Ilqmds because thcy knew that formation
s w]ﬁlow o r)Imu wattd Iw r.\cmdvd Trom any cumbxmtmn wnlmmng liquid 4)

Y



| These msulm are. m 'igmemem with Da e's frymc of 10 % im im,; :m,m:;( of fifteenynn

' olds

g 'llm Iower part of Table 4 3 showq i:xm p(:l(,f*nidfe r:»i subjeets who ureé’z gkl

~ possible c.ombumhous, (The calculatmn oi th esc pm*cmm}g: cj id ne ;L mc.ludf, thetes

‘suluccta wha were assessed atsubstige III B mdu seribed lates mm mp{w ?m*,,‘ '

a5

they e ployed a aolnhon method which may be described a5 a gener anmum i
mbsmumn amc 1 add ll'(}ﬁ md whiuh did not newss'mly mvoiv aU 0? aven ’ncmi al’
,thc posslb{e uombmanu . It is dpp m:mt that Lhuc is a large mscw‘m*mcy bpiwﬂo :

these pezcemagés and *im nchawmxm rcpz;t;rtui by lnhaidu and [”mgei The pr cseni

“resulls reserable more closely those of Dale, who found that 50@‘ 36 ,5; and(‘)%, of éfs_sz: .

ample gener:xttzd all mmbmatmm 0( twcs.-tlnees and fours reapccﬂvely fig
~ diffieult to mp ain these resulls, par ticularly in the absence of a clear dcsmptxon of

the t&st pmr:edum um by lnhddu‘ and Pmu:t Im dnmonstramm Qf the formation

of they ellow f:olcmr to each subject at the begmnmg oF 1l,e tcst suggwts Lhe mcluozo
of qumd S with the wmur, Deczpjte this obvious 1mplwatxon yery few subJect ;
e,rther in the presen ‘uwesm afmn cr m Dale’s mvcctxgatmm chose. t()hd&‘"‘l hqutd 5

as a posmble element of the Lom.ct com bmatum nanv*&yx addum gach hqmd in b

. m m;md 5 before COl’li‘;thtm;. ather mmbumtums r,: quu;ds*. Since thc majanw m

- k‘sutuccts semmg unaware of this hxmtahou to the numbu of posmbic cambmatmns, B
the coanu ence was a se}fqmpﬂwd additional mfemmtzomplm.easmg load. whz.rea,; :

' thm comphmtum does m}t *;e:cm fQ have ansen in the stud y hv Inheldcr and Pm

Table 4.3  Use of Combinations in Piaget’s First Chemical Experiment

Pcm‘nmge f’){‘ RLA eein

- Combinations

Useof dxﬁ‘crunt lypm cof ey twos o 00
combinations B AR threes oo 100
‘ A ofours 03 95
fives T L b6
Use of all possible combinations ~twos e 43 Js
T SR lhxc&x S e
~ fours f ) a3
at least one of the 33 i
above R o
all nf LIl(‘ Lbo\n; R R

[P US S P SN LR S, B L PR U St P S P

B X <
,&gh o Eai
v R :

L R I

Standard & Staynuard?, '

«wm.m-dsxuuf e v s . s s St ki wi i T e Lo i

A f




There are several wa ys of oxgamsm a systumatu: smrch fo; a comcd

; combmation Two main scarch muuns were used by the. sublccts both of whxd

| comcxde wuh tha patterm most often wcountcred by Dale (] 970) and DcLuca (1979)

Fhe first was a wm plu ‘ pdltwn ot ddchtu)n whmh nunrly always causcd

dir flcultms aftcr which 'SUbJLCtS lewrted to random combmqhons or adopted 'mothcr ;

‘ ,syswm An examp le of sucha sequence, bea wring in mmd the. mxtml Failure of nearly

all the subjects to assacmte the hqmd Lmd in tlw 'icmonstratmn mxnely hqu;d 5
' wuh the yellow colour, is ok ~ o

12 123 1234 12345 13 134{ 1345 Cele.

“The second pattesn was the m whic h was most T xequeutly usui by sub}u:ls.k -

It conszsted of a block system which could be mvd;fmd but was usually usud in the
ffcllowmg %qucnne : L

12013 14 15 23 24 25 34 35 45
123 124 125 134 135 145 234 ete.

Xn eff ect Lhm system wis used unwrttmul : by .SC)mL .subjects who g,emmted

‘ , combmtmm of four hqmdﬁ by deliberat ely mmmng each af the hqmds in tu m from

- the comb:mtmn Iw:)r tf*«:ampie cant:mmhon 13 34 oxmtahqmd 5 while the
~ combination 1235 omits liquid 4, -

hapter tc.nded to devmte From a strict Mmk ;mttc:m in lhmr seamh mmmm matmn
o support effects and pmofv;, Per(mt swmh patterns were more ccmumm}v used by
: subJecu; at substage IT1- A, who wore mhm more m!crcshd in the mganmtmn ol

combinations L[mn in the soluticszz to tm pmb!cm This l”nmhm, supp()m» the g

,' observatmm made- by D»Luca( 979)

The leg,mnumy oi‘ ku:pm& wmt(,n Acw:ds had been pomtu,l out m cach s’ubject -

prior {o exewuon of LhL task: }'ur hermmrc, stationer y mumsc da conspicuous
position on Uu., wc)rk-bcnch. Written records of {he combinat tions mui and wlhich

hqmds produced the ycl ow mlom were kepl l)y 17% of t 1¢ U :qus. 1t seems that
the majority of subjects believed t ‘lm.t they wonld h 1h|c, to-solve the pmblem wnthout

straining their generative or memorial capacities, Most [701 formances were

chatacterised by frequent repetition of combinations, that is, Torgetting of

k 97 : G




"";k'inf‘ormation Later, nine pupils spontancously cor‘nmentéd that they had not
- anticipated the cc;mpluaty of the pmblem and w1shcc lhfsf thuy md bcen both more.

.

'systematm i1 their 1pproa<,he. and had kcpt rccmds. ‘
4.4.2  Allocatior: € Score,

: ~The detailed report on Pifiget’s first chemicd“"cmﬂerix‘nen'(‘ in the pmvio’us' '
sections of thts clmpwr and in Appmdxw A and B Im been duacied towards £

‘lhl“’e"[()ld purpose namely,

() to present clear particulars of a suilable experimental procedure for
Llns task, whmh has heen mlied lorm the I1tgmtme a8 dmussed eamer, o

Qi) to rqﬂxcale i)a,lc ] mvestumtxon enhrynn the sxz:e of sample in the
. mui—zldo ﬁSLt‘llt ﬂgn r‘mgc, thus focusmg on &hc lng 1 school sxtuahonv

(iit) m eetahhsh the “imbuteq of a vahd meast rement sc:.zdc for qu‘m htatwe :
;,xlsseﬁﬁmcnt QF <:ubjegt5 perfummmm a5 a pxucssl m the mtend od '

tmmmg smd

From th;s point m the chapter onwards, lhe main Ime of mvesugatzon in tlns thusvs
~will be adhc,red to dn(] t‘w m'* *sf ihe three objcc ives above will now be }atmraicd

Cupon.

‘]“‘hcr firstﬁté;ﬁ mWards classification of the rev‘asﬁmna stra t;esziés used by Subjei:ts
'on the c.hem m 5 task zq to wtablmh the low:t of nreasu rement whxch may be achieved,
The I‘ormaimn of pmposxtmr‘al logic, marked by the wmhlxshmem ()F a comblmtonal
E systexm as ccncewed by Inhelder and Pm},et (1958) const:tutes an ordxml seale. Iu '
: mtcllectual deveinpnwnt all nmmbm of the subatage 1B are more uivmmd (han
“ ailnwmbmsnf the qubsta;jr’ HI-A. Sut bstage J1--B members, in turn, are mme ; |
ndvanced than those belonging to s ubstaw [1-A but the ratio hc.tween the mter\’nls
comutulxm,, su bsmg i-B t,mcl suhs{age I! A ic)r ﬂxample nnnot he gpeuﬁed

/\[Ulmlgh 'iw l’mgﬁctnm stape c.cmmuu Im bcm\ mlm pn:tcd as 1mplymg
dlscomuwom mwllc.ctuai growth (Novak 1977¢), Herron (1978) {ugoucs that there is
nothmgm (hc cmwhuct which rmgg..cm that the (ransition from one stage to another
Jis abru pt or that "wolopmcni is discontinuous. The latte“r view ;eem@'t’d be more
ﬂauwb ¢ when cogmtive stage I ommlahom ace seen in the proper pel&p(,utwe as
provxdud by Ausubel and Sullivan ( 970) ‘ '




... developmental stages tnply nothing more than
identifiable sequential stages in an vrderly progression
of developmc’nt that.are qwzlz!ativeh' discrimtinable

~from adjacent phases and generally characteristic of
most members of a broadly defined age range.
~(Ausubel and Sullivan, 1970, p. 102).

‘The egxtlman,y of sta;&s of mz,min/e dchlu;’:mti‘nL is not Un,rc} ore duuable by the L
‘;weli-docummted gmtcnw of intraindividual, interindividual and intercultural
mi‘uuucs in thc 'lC(]UlSl(lOﬂ of mtelleclual cmnpctu)uc‘;, Smge desmptsons do nc:)t
mmsi um the manner oi .mluevemwt of sumcsswe atawa musi nequan'y be abrupt

Smu:: it s‘eems ‘that mgmtm dcwlop mmL is not m arked by thc wpmr'mce of
| clxscmmnucm=; new structu res of rmsnnmg* mmnbnrs of any one substage nced not -
be cqmvalcnt in their mg,mtm ahmtws,, F m valid shmnczﬂ mampulatwn rank
- m‘denm\ of mmnbm mu*m cuch suhstdg& s therefmrn dem.mdcd a prowdurc wkml
‘ will marcevur sensitise stahstml amlysm compared with mtarely pamtmmn;, the chss

¥

' t‘!f sub,;wts‘ mfo tlw mt Qf‘ memn subdams.

I‘he rcsulix desc,rlbed mrhm m thm (.I apte Imvc slmwn Um i mmqurex‘nent
'scalf* must be ccmstnmted in wch away that the different aspwts of tm chemmal :
»excpenmcnt bear th L same weighting 1*; in the orxguml pmcedure outlmcd by In}mkler
ﬁ ;md l’xamt In partzwlar, 1uclgemt,nt of Ul(‘: 1bshiy to 1se cmnbummr al Je*zsmnng
may not b\. based on the sole eriterion of axthcr 11>nmy tr solve 1 e pmblcm or the -

‘ahxmy fo z,c,nem m i mmpkzte fuctorial 4rmy, attmctwe as mher mf thesc mod Ifxcatmna

would bc in tcrma c;sf‘ mmplzﬂc‘atmm i

()ne of the maJm criteria For combnmmmi muqmnng is the dcgree Qi‘
mamsatmn displayed by a g,m» s ubg(,c,l No clucidation upon the term M‘S((‘md(lc"
- was ,r,wc.,n by inhﬂder and Pi aw,( 9% 8) f\< i consequence, the uuorprotauon of
‘ tfus ferm in varxous Plagetian studws is necessarily. subguuve md has not mtmlly

beencchmd in the fiterature, Dale rated a subjeet us having worked system'xt\callv
: l[‘ hc: used at least tltrec of the pr)s*smle mmbmanmz? ofam ane group { twos, l/zwc*s\

L j’ow.s) allmvmg one repetition of eacla che u(‘e?, mzd pemum;w /Iw combilzanmzs

mncenwd to be in a broken ,sequence jm‘ 6\{11)11210
15 25 125 135 ~i’5‘ (Dalc., 1970 p. 282 )
While Dale’s study mvolvul subjects mngmg, me six Lo l‘xf teen ycms‘ lus cnimlon :

for a systematic approach seems Loo Jenient for the pr esent purpose w hem_thc =

- measuremenl scale must endeavour to differentiate between late-concrete and formal




: mtellcctua[ modcs of tac.k!mg, the C])CJT\IC&]S task, particularly when one reahses Lhat
‘ ‘D'lk‘: s criteri ion would pcrmlt usubsmcn( of"a sU )Jc,ct as }mving wc»rked systs‘*m mcally
if he had mcd for c‘mmplu. »ombmatmns of the hqmde in twos but had H fact

mmtted seven of the ton powmc Lombm'\tmns.

’ In Lhc nesenl LIWCStlg:,ﬂ(lQI’I the term Svsrz'matn is drbttr‘mly dcf” nec
3 adopuny a search pattcm whxch is successful (o thc e*:wnt that at leas!. 80 ot’ the
: ~passible combmalmm of the hqmcis are generated, na ncly, twuuwone czi“ thg,
‘ twenty-six ‘combinations, umwmg, bo th re p&tmcm and broken sgquences.

A( st bsf.agx IH B‘ su:lx;;cts spomaneoucl ¥ o ;,am%x. proof of t he expeumcnt

that is, they emp}ay a method of gener aimtmn orwbsmutmn and Jddmom o
obviating as a redu nddmy the need to cxdmma ‘most of the possible ccmbmauom
s amu: tim present defi mmcn of the term systematic means that the number of ;
: cambmatxons pmduced is one of the 1tmbutes of the mtunded masmement: seale,

xt is apparent that the ﬂssu?nment of mnkq fo subs:tagc Illw B Sub]:;:C!S \wthm that
: suhs(,m must be hased cm a method of nmppmg whu.h is mr iez ent f‘mm mat app 1ed
o tfm rest o( t ifc s:imp} ' ‘ L ' '

Aﬁccrdmg to Inlmtder and me}t U95 8), sivcntanexty in «e*xrc_}ung for the
saluimn Y5} thc problem of colour formation, as a;:pmcd to e\pemmexﬂer«-pmwded
) promptmg,. is also abserved in mbjéc:ts al suhstage 1A, although to a !essex extent
than that &khlb;mc bv substage 111~ B SUth}Cl& In the present uwuhgatlon, ouly :
"flf tet.n sub,;ects m‘t he total samplc dlSpl'}}’t‘:d any d egr*c c)F s‘pcmtancuv of whcm

| substas:c lIl»«B searched i‘m rcmmnshlm beyoud thow wquested ‘Nus {’mdmg is iﬁ :
ngret.mmt with those oi Lovr:ll(l%liand de(l()?()) Iiowwcr, xugwstmn by the :
researcher umcm from maost <ubjccts~ unused combinations and ready expenmentntmn,
mdicatmg tlmt further azmcmqtmry sir*nto;.m were in fact availahle. Provided the
other requnrmmntq of subctagc [1L-A were satisfied db dcmxbed htcr in thm chapter\ S
such subjects woukl be assasml at subslag;: iAo o

Inhelder :mu Piaget (1958) stated that suhje¢(§ al ‘{nb%tm;é A are in
pofseqsmn of‘sysle atic msox:mlmn of hqmd 5 wuh ench of the uthms huL \wthout
any other com lmmtmm ‘Subjects at su tbstage 11--B, asat substage 11 A, cmm’ncncc
by combining cach Tiquid in lum Wntl liquid 5 or by taking theia all at once, but t the - 5
inovation of this substage is that su bjects then ‘spomranemlsiy use combinations :
~of three liquids or four liquids. In the prcscnt‘smdy, among the subjects c‘lassif‘i’ed as

: 3’“%; S - m SR e :;‘_‘L;:!_‘ifﬁ_’ }‘, S




at thc COI]L]LlC‘ opu"u,toml stage < n the lmms ol a Implmmd approuch (o t m problem

- faet thdl L()mbmauon's at this ;
E Lhe exlsh’ncn of search miterm m Lcrnu‘ linte betweul random «md system'um,

: tr‘nmtmm! m.twcen the concrete and formal operational stages. This modxi‘xmtmn ;
: eﬂnhxted charact mslm of different :tqges sumnlhmmu:»ly, ini wi,dm and l?mgét‘ '
© of the ydlaw mhmr to the combination of several C‘lﬁ*mfﬂt’i as quch, In the prusent

- operational stage, ¢ ‘%% and 995; ul Smmlards Sand 9 subjem respmtwely ,
undersmmd timt the wlmlr was due to the combination, an mnovalmn suppnsed to -

 substages I I»»A and 1U-B dm.cmr the mg.dhvc effect of liquid 4 by direct and

~at this subst '\g;,c by Inhcldu and ng,el Smw no. dxﬁumtmhon he(wem substages
‘llmA md [~B was obmvcch a snu,le cmnpcmir* S‘lag'e ofconucl@ operatmm‘ ‘would

| namely. those which do nots&mud in wneratum at’ mstSOif of HC pmmbk

‘ t,ombumtmm “This woum su;,,;.mt a ﬁfdg,.}: on the meastrement seale whsd‘: is
ol Lhe metmn La,teg,urws is iurtl\er sug.gestcd by the fact lhat many subjects

(1958) stated (hat subjects at substages 1A and 1B do not attribute f“orm'iﬁcm |

' fortuitous f‘ormu}atmm However, many of the present subjects, ammremly at the
conerete c;pamtxmml stage, unde stood and could t*:xmam the rucxpmca] cxclusxon of
k Tiquid 4 with the yellmw colour, an mmwmon associated with substage 1L A ’I‘lmse
' oLsz:rV't[mns support the view of Ilcrmn (1978) lml Piaget’s stage thcorv dms not
mxply dmwntmumm intelectual growth. With

ﬁ bctwwu the concrete mcl formal op er ational s(*apc

classification, to which was added a secondary score fnvolving points allocated within

association of the hqmds {wo at atime dld no( prCcedc the Us'e at mndom of
cambumttcms of three. four or all five hqutds‘, These sub);,c.ts' thus cthmted

clmraumsttcs of substage II B wuhout the scrml oulumg of Lombmahom ruportud
be mmrpuratul into the nmasuremcm scale, wit! b its upper limit d(.fxmd by the
mgx are not systemalw :

The det‘ nm(xon 0(‘ the term msfcwmlzr, s adopted in l}m, JIWL;ULGLIQI\, mmhes

mveﬁtxmtmn, alt}mtxgh bt v.mmdemhle proportion ()fSUbjL‘LlS was rated at the com:x trc

appear at subt;tfu.e Hr-A. lurthen Inhelder and Plaget state that subjects at

v

1speet ific rclumnw {o a transitional f

stage, these c:lmrvmun.s coneur with studies by Lovell (1961), Case and C‘Ollmon

(]‘9() 2, Randall { l‘)()?) Rowell :md Hoffman (19 753, S[myor\ Adey and Wv am
(1981) and others whicl h indicate t lm( many Jdolcsccnla’ are inatra zmtmnal s,tate ,

“In xumnuuy, thcu‘lmc the wnslrmhcm of the measurement scale was def‘inéf
by an analysis or’tlw liter ature and by the extxmumlmn Ql the subjects’ x‘chpomcs
deseribed in the preceding subseetion of this chapter. The number assigned to c*wh

subjeet was composite and consisted of a base assessment relating to substage




that substagc I"hu scalmg, for Lhc base abseesmun is [.,wen m ’1 able 4.4 whxle: tiat I or
- thc secon(hny 48 sessmcntm dctmlu ln lable 4.5, If, L"or cxamplc a subject utilised
"1 semch pattem in the e;xpammcnt wlnch gcnelate at least 80/ of tl 1e posmt]
comb.umtxom [ the hquxds his mode of dppx’oach to the t'i';k woulct be classed as early
| f‘of’mal and given a rating of 200 (lable 4, f&) To tlus bam score: would be adc ed the -

~osum of pcmts (uloea ted in terms ()f the mhe.dulc in’l ublc 4.5, say, 85 pcun s, Tis .

compomtu score on the mxk would then be 2&5 pomts. (This score would next be :
',convartcd fo thc ccmcspomhm scme on the coutmu ous measuremmt scale whmh
was Lanstxmled as dt:scubed below, rcsul(mg, ina qul score oi 210 pomls) Howavm, ‘
, I‘m reasons which have been discussed carlier in this ch’m ter, Table 4.& does not
'Ippl\f to S\ijé‘ut§ asgessed at the mtc for mal upemtmnal ubv;tage. Tha method whzcl
Fis used tc) *mtcm qecandary &LCH‘CS to Lheae} suh;m.ts is shown in T qblu 4 0.

Table 4,4‘ : Buse A&sesmxcni of C!mrﬂc(emuc Bc,lmvmurs on Piagel’ s First
(;hemtcal E\perxmeut ~ g

: N

P £ S g T e e

*M‘um Trait C)pe ummt Substage I?ayse s«img
Randon warch tcxrsmutian m the S C"‘on‘cmm‘ et e g
. problem L . h :
Use of a search pattern evident in  Transitional 100
at least six consecutive aombmxcions o e i ‘
of tlw lxqmds ‘ f S
Ust of 7 Searel pattern whicls éuweeds © Barly formal 200

- in producing at least 80% of the
pwswblc combum tmns

- Use of the mmhnm(mm} systx:m for Late formal 300
conclugive deduction, that is, R S
fetegration of spontaneously organised
~discovery and pxouf(lnlmlder *mcl .
I’mg«;t 19‘%) s

e




Table 4 5

Sccond'n'y Assesamcnt ol Solu{mn (0 Uw Lhem;cals Problein by
Couomtc 'Iranmhonal :md Early meal Modes of Approach

:,Aspect of 'Pro'bylgm'

b i s s i

Details of Score Allocation

‘Maximum Score

Comprehension

Ahat all of 1, 3 and
5 are necessary for

colour formation

- Comprehension : 5 points

Partial comprehension @ 3 points
No comprehension 1 0 points

Comprehension of

,; the roles of hqmdw‘
2and 4 :

. ‘Bmh 2 and 4 undws;ood

15 points

-;‘()ne undi}rsimd the ather

partmlly 13 points
; r*mwr 2 ot 4 understood ©
10 points
Both pnrtmﬂy understood :
8 points T
~Only one parmlly undmsmmi ;
5 pc)mts

Useof
combinations

Twos: 10 points plug 1 point

~for each combination

Ihmes 10 points plus | point

g for each combination
I‘*‘mxrs: {0 points phis 1 point
. foreach combination
Five: 10 points

ook 5.

65

“Use of redundant
~combinations

No repeated combinations :
' 15 points
‘ ()ne repeated combination
10 points
Two repeted combinations
: Spoints '
Three ar more repeated
~combinations ; Q points

A g S g AL VA DR e B 5 A e P i S e SRR s kg b it St S i s e e K

L a9 S ey st kbt ok R

100




Tz:blc, 4.6 Sccowclary Assessnient of /\urlbu(es of the Latee I’mmal Mode o[
3 S Approach to the Chemxcul's T,xsk = : ,

i 2 o i e i

CAttribute* Score Allocation
Subjec: hypothesises [ 2or3
Sub,mct mvcst!gams apunt.meuusly v . L2or3
Subjau tf.memhm ER L S e S
‘ Vahdu‘;yoﬁ‘ﬁm sl o L2or3
 Efficiency of appmauh [ A R
: "\?c:zmredundamy csi c.mnt:mmtmm;"‘ - o L2ors
- Maximum combingd secondary seore t 18

"‘Su{qecis mwmugly mfnnf‘um ﬂwscz aft ubutﬁs t(; hmm their mudeb m appr cach
classed as lute formal but this scalmg m.hmvcé rank mdermg of the subgectq thmn e
thc subst*x&.w 1= wmk P muwmia ’% = guod :

,"“’*" I“hc score (‘m* tms attribute is uwemly rdamd m tln: mxmbm of repeatcd
‘ cumbmatiom.

}‘he maaaurmmnt sc*ﬂu w‘uul* is dei'nlcd in’ “Tables 4. 4, 4.5 and 4.6, r'm,g,ul
~ tmm zero at ils towex Imm and smppcd at 318 (ﬂltlmuqll (hcomh ally lhew should
be no upper limit to Hw Jate l‘ummlsubqlagc} lt is apparcm that the crtten o
adopled to dnﬁm. the *i(?’lk dmllowcd scores of lmtwem 0and 1L batween 100
and 110, heiwccn 200 and 250 and hetwecn 300 and 30a. VYor instance, wnsulrringp
‘the vctmmc. case at the lnwe hmn of thc cunmtc operational suhstag,c, the base
-~ assessinent would be zero to which wmlld be added cleven points for pmducmg a
smgle wymhmzx(mn ol twa hqu ids, g gzvmg a minimum wmposx te m‘;m on the task o
“of ulavmi points. Although the asqunmlmn tlmt lhe SCOLES are drawn from an |
underlying ém\tilmc)u‘; dism bution need fot nowsmly ha! t for vahd stamucal
;umlyms, as discussed in € haptcr 3, the seale was trm\ld(c d into i ccmtumous scale
which had the same mtejvals a8 !hc fmmer. Speei Imal(y. the ranges L. 100, o
'1,1,6«72()() 250300 and 300:»‘31 8 on the original seale wrwspouded to the ranges ;
089, 90174, 1’7‘?«4’?”5 and 226 - 238 on the new seale, 'l”’hié\imy sound :
unneu sq'nily involved to w'ulm but in pmum (hz, lattu‘ Sc,a}cs was nuihcr mr um

|
81
4




. nor tedious Lo use and aided mtm pmtatmn o[‘ results in vxcw of‘xts cantmuxty Thas
: scale was then used to assess the pc,x formances of <;uchcL<; on Lho chemwuls {ask and-
" is delmedted in Mx,urc, 4.1, It <hould be bcn ne in mind Dt the s wms m'xy appear
to be mmc prcmc, than ranks but (hcy will nut meet the requirements c:f a hig, her
"'level of mensurmmnt and the St.‘alb must be pmpcrly vxewed as mqul :

lhe writer snouzd le wrz{,t:c.n pmttsm s of the task for fm Lhe sub;t.ct& There

was no clxi‘hculty in the issxgnmr»nt of base scores, namely, iden tlﬁcatmm ol ngetmn v

opcsratmml behaviours on the mk for 714 of the ot 4l sample, (Al location of :
i _secondguy scores then fu iowcu] L{ISIJ)' ) AU unw rtain tuzs regarding thc remaining

94 (bf the s'unpla mvolved the Lonuretu]transxhaml bm‘du whue it was sometunes
nat cle ar whether 3 partxcu ar observed approach to thu fask wa; mndom (c,omretc)
~orin fact exhibited a small degree of system and should buated as twnsumnal An
: nu\mary )udge with whom the eriteria had been discussed in dehnl “scored ten

protocols of the msk selected us bung among. the most Gb‘;LUI‘L of thmm in this 29;:» .

The two JudytS were in agreement on nine of these pmtmols dxifermg by cme
mbstag_\u on the tenth one, [ urt}u,rmore sum the M.‘COIICI'U‘)’ score of the s b_;ects at
- the htc mx‘mal wbsta;ac s based on several ahslmc attributes, thc mmlmrv judge
: assemﬂ thc prc;tc;uﬂs for the ten lﬂte formal opcmtmmi subjects. The twmudges

concurred on five of these md differed on the rest by one point out of the possible -

~ seore cf ughtem,

']‘ypic;ﬁ rupunses for each gi t;he ng&tmn bull‘wumrs on tim (ask as dctmud :

~ tcarlm, are rvpmduwd in Appendtx (" '

The histogram in Figure 4.2 shows the distribution of the scores obtained
by the Suibjects ont the chemicals task, ‘

The pcrwutagc of aub,;c: HE C‘Ahlbﬂmg auh type m‘:,umgy on tlm msk is
18 I’t}lmws :

~ Conerete stage- : 278
“Transitional substage @ 4l%
Early formal substage 269

Late formal substage ¢ 6%

~Chiappetla (1976) has reviewed a number ol Piagetinn studies that asxmscd
mgmtwc lcv;ls ol‘w,ommy studcnw ind coneludes that more than 50% of the

ol
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“MODE OF APPROACH
_TO THE TASK

| ,‘f'*'i " LATE FORMAL'
L] 2s-zse

- EARLY FORMAL
- 175-225

TRANSITIONAL
- 90-174 Chemnen L R ‘

N An Upfer hm;t to the late
forma substage has been
imposed for convemenceg e

POINTS ALLOCATION

CONCRETE
0-89

L J Lower limit = zer

Figure 4.1 The Structure of the Measurement Seale Used for Piaget's First
' Chemical Experiment : o o e
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American popu’latmn of age 16 'andiove'x Ust ﬁJIy fune uom 'ﬂ f,lm concrete meaimm i

level, T tiis trend seems (o be confirmed } by the prnscm 16.».»&“ aithou xqvmmmnm

, ccmpar'i‘syonwith figures reported in the liter ;11111&1 not possible. Apmf, from the
-major conmdcmtmns of task wntmt and wnte\:t and of sampk size am} d;sfz:abﬁzl:m

there isa lack of consmi@my umong,. stud les ¢ 45 to zzqm*m"gcﬂtza,% zmwumc and s

*cme,rm whcm Lhcsu are rt.,porlcd atalls
- 443 'S'sta,:t,is‘ticnl;L)e;cisimx_sv

The data ymldmrxmf otma tion on UlL aaccptabml}, of nuli Iypothessr 40
54 4arc sumxmxmed in T ables 4.7, 4.8, 4 9 and 4.1, '

I’able 47 shows that there is no mgmﬁcmt c“ixﬁ’w rence 12’ the L;ﬂrm EERCAD T |
the e;«penmenhl su’ um,t and uf the mmroi Sl.lbj(,i.’{": cmnm‘ iing ai“’l}f one bl *::::
: except for the himk of lower 1Q btdndard 8 boys. In Lze case tﬁ“ the xiiz:. 32 .u‘ & T
“that the experinen tal subjects pr uhably smred befter than m e:.nmmi sumt: e
However, the g‘aﬁlé of z lies only just within the region o?‘*fejeﬁtmn of Hy, mti m&;f
V',r:sxr{:n be accounted im by smtxmc;ﬂ mm!ﬁmn, T hr means :hm it witl \mmf %a 2y 3:} :
= possible to gudze the effect of tm;mm, on Um blmt relying on the rela twf |
‘probﬁbxlttxes abtamed in tm, preu ;md pmttmt& unfortt,mamxf scoring of the preie s
pm)r m conunuatmn of tm investigation was m‘xdmlxsxhle on theoretical g Eruun@ . -
5 owmg toits txmeueonsunung nature. (Ihu,thrs buﬁn permxtted subjects mvmssblt:mx@
could h*wa been re«distribisred within the mmnmcntal and mnu o} groups :
k wnstztutmg the biock ,r As wlmady mentmncd. any dehy m e*(umuma of 11
' t%pmmenm semmnm could have meant posﬁxble mtullecuui dewiwm&m w‘_ i
:SubJ@CIS due lc matura txcm which womd have mv:ﬁxdqzw the ¢ mum

I’lm mtmm\le for use of thc: mw tailed Lest to dcwumm {,h:: &Ifcm,L ofaen

‘_('labm 4 8) was the Piagetian lenet of intellectual uevelnpmem. asa mnchcm al
‘maturation (In welder and I’xaw., W‘iﬁ) Table 4‘8 shows tlml, there &5 5 sxg‘mma,
dir (‘Lmncc in Um scores cJF the lower 1Q subjects of both sexes, wllu‘c ilie {tﬂdcr
sub;ects scored bettu, lmwcven closer examination of the results slmws that, i
' eyery block, te suin of the ranks of (he uldcr Subjuct'«: is lngher. ‘ lmrt'hemwr* L
value of z ' for the block of‘hnher 10 boys lies quite ¢ close Lo the region t)fmccuov
Cof I {o* he wncral conclusion i is that Standard 9 subjects achieved Ing,hcr scorc::; 4
the ;,iwnnc;n,l experimentt, but sry;?,nm antly so only in the case of lower [Q sul;uect;.

This result suggests that division into e groups by school standa‘rd;a pmcéf.mrvz o

L
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| Tabl‘e_ﬂk? : R'mk Olderm;’ o(‘Scm*cs on P inget’s First Chemxcal Emenmcnt as
- ' l’retest Null lIypoti1chs4 [ under Test Bt
Mann~Whltney U Test, Lwo%mlcd m~()05 '
The test statistic wias mrren(cd fox ties in borderline cases only,
u.smg‘ thu nomlal d[’)pI‘OMm'llK"n (‘%mw 1956).

' bnmple Swe Sum QI’Ranks o ‘xlue nf U R p Dg!éisimi
Block ’ e T s
o Experi (‘ontm{ lxpem C’ontmi Ob- Cuiml S ; 0

gru,en,ml Group  mental Group  served = 0,05 L
Group = Group . -
“ Boys
CHghIQStL 9 14 " 27 1y 885 . . ccept
CLowlQSWLO 14 14 2195 1865 BLS 55 . aceept |
HighIQSt.8 14 15 214 220 01 5% . aceept
L’Q“"‘,IQ Std. 8 : 14 Boo2408 1895 0 845 0 55 - ()Q 00456 rejeut
O OHEhIQSILO 6 6 485 18 85 . 30132 acoept
LowliQ8d.9 6 6 3 42 45 - 0700 accept
High1Q Std.8 6 6 40 38 7 = - 0938 accept
LowIQSWd.8 - 6 6 #4935 285 18 7 - »0,094 aceept

' wmch accepta sonie d%xcc of ovarlap, is not sumc:en Lly fine to aclueve the stahstxcal
‘sensu\wty required o detect mg,mf‘ mmt p{:rf“mzmmcc, dtffu'enccs due to age within
the compar ratively small range OI fi fleen to sc‘vcmem years, Sample size is one at’
the conamemtmns that limils llw nmnbcx ufvuml‘slex mntrolkd within tlu‘:
: homownwus blocks since Lhcrc must be sulficient su bJects thhm each tﬂoek for

i statxmml purposes. Under the inevitable restrictions upon the size of the present

samplg, the merits of d[tmnatwe blonk dcs:g«m must be wmghul : dmslon of the -
; wmpk into exact age g,,rcxum or into sc,hoc)l s!amiardq wlm.h (.mxespund to
) commmsumw lcmls of prmwmc in physwa! selence but to onl y rough "b&
classitication, Auhough the apes of the :,umec.m were readily avai lable for tl o
construction of'a iar&m number c)(‘ blm ks, the former type of %ubdwmon wmx]d
give mappmpu'\tely few pupils s per blocm lho latter s ulu vmon of lhe amplW
into school smnclm ds - was le rcta,tmd Blocks: based on acad(‘mm levels xmgl t
; he viewed asa compromm by protagonists of matumhon, in mntmst to la%l\ c,ontcnl
" and context, as Lhe main predictor of aftainment on the prewsl IIowcvm thcse -

et & ;k' e "‘.l &: ﬁ_#";._,.; .




T T e

blocks may in fact hP a(lvan tag,eous m mu lauu half of‘ the lhesls w]uch is anned at
pupﬂ %hmvemcnt m science msuuclmn, It hag bwn sujpgcsted by Butts (198]) m
| his mvmw of reac_cuch in scienge educamon that withm thc, compamtwely narrow
‘band of age chﬂcrenws in the hlgh sdmol age pm se cloe# not seem to bc a mliable
, wndxcatm of aclncvexm:ut outwmc. Instead, thc: mostsu,mhmm Lonmbt tor to 1
: stmce% 111,:auu,mcjearmn& is the past c*«:pcmnce of the pupﬂs Lspnually whcn such s
| g:x‘pefiance is allied to the insm};‘:tmml contex! (Boulanger, 1981; Butts, 1981)

‘Table 4.8 Rzm Ozdmng ot‘ Scores on P'm,ct s I“n':,t C‘hemmal prcrlment as
Sk Pretest Null Ilypmheslb 4 undex ’Ie:,t
I»Lmu«\k’hitnc«y U 'Icsh ore- huicd '1;; = O,‘OS,

Wherwwr the n’nm ber nl’ cases in ﬂw Img,er gmup was greaivr than

twenty mra mm Dblock, the nm*nm! ‘xppmmnﬂhon wus uqed to :

Cdeterming the pmbabihty amdtul with the mf)smed val ue of U
(Sicgel, 1956)., s e e
- ;‘A,Iixe test statis stic was cuucue { for ties in bm‘derline*aées T
 (Siegel, 19506). | L

o G ‘Sambt Sth’:  Sum :ﬂ"fianks \f:ﬂue 01 U z | P Dcmsmn
‘Bklﬁk v i ‘,“ : " e re Ho B
8 Sul 9 ,S;(d 8 Sm, ‘«} Std’.;S' Ob~_ C‘rxllc‘\h
served  g= 0,05

SEEAIE NI IS, sy i e s H o,

MRS R i o Dbty B B e e e

Doy i | e
HighlQ 28 29 909 744 309 - 1,55 00606  aveept
TowiQ 28 28 985 6975 2905 165 00495 reject
Giryié;' ‘ |
Htghl(,} 12 121695 1305 s28 0 42 S o éécepyt’ :
LowIQ 12 1220 joo. o220 o4 ~ " reject

It seems reasonable (o use the one-tailed test to determine the effect of 10,
although this musi nut be m(\cn to iny !y that Pmm(un e Lsums of mallmncc are
regarded as coincident with 10Q's tandardised instruments. thc 4 9 vhows thnt the sum .
—of the ranks c>l' lhc high 1Q subjects in every block is higher. Ilmvw&r, hr: ef[cct of IQ ‘~
s nut sxmnﬁcunl except in (hc sase of the Slandaul 9 boys. It is ll()(u\\’(;)l’t.hyum( the |
obscrvul value of z for this b!ockﬂcﬂ‘ Doys lies only Just ”\%.’:ithin zm region of rejection of -




valucs for- both thu (anchud 8 blocks he vuy close fo the I‘GJE\.UOH \

Hy wmlc the :
regmn‘; 'l‘lus 'Lbsencc of a clear if fuentmtmn in genual beL\wen hxgher IQ mc Jc)wer
[Q SUbJECt‘} does not support the t‘mclzng, of Mca ings (19(5'%) and Keating (1975), that
st:udon_ts formal re: samng '\bl]JUCS as de{“ned by Inhelder and Piaget, are stmng,ly
;IQ?dej')endenf Kuhn (1976’) on thu chcr h'md u.pmmd that, lur her samplc of‘
subjects with >upu¢mx mental abilities, nlt wugh a high gorr&laﬂon was found between
10 anc pro&,xesum towards ngetsstmn c>f concretc c:pf;ratmnsi comelatmn st s i
: nonszgmfunnt bcz;we:‘an 1Q and prog,russmn iowacds ngct s stage of formal opemtmus.
'Si:wer md IIm ty (1979) 'md I\huek (1981) cmnd nwdef‘t correlations betwwn [Q i
: ‘md pcx formance on Pm&.et: n,humcalq task m lm hxgh em!mcal suuatmn, :

, ;T::'b;le' 49 - 'Zrmk Ondcx m;@ 0( Scmes on Pi age!s Im*sf thnnca[ Expenmem as:
g Pretest : Nul Hypoihem 4 3 under Test St

Mannf\\’mimy U Test, ane‘aiailad, tt & '0,0S

'\'v’imnever thc num hu- mf‘ cases in thu Iargcr gmu P was yeate: ‘h‘m
tmnty mr a given blm.}“ the namml ppr()\lm’limn was uscd to
fdele; mme the prcbahmty as: ,f,i wxih Un: observed valuc of U
(Siegel, l‘)ﬂ(’i) . ' D ‘
E T he test smmnc Wils wrmcmd f’or ties in bordu}me cascs
( Sm,g,el I@Sé)

SRR Samp‘lé Size Sum of Ranks  Value of U % p  Decision
‘ lhgl Mw | Qb~~ 1 (7.riiic:ﬂ, S "
QO 1010 served 9=005
‘Smnuama"' 28 8995 BY6S 2905 o 166 00485  reject
Smmlard& 20 2% 9405 7125 3065 1,59 0,0859 accept
 Standard9 12 12163 137 59 42 e
o Standard 8120 12 178 (22 44 42 4,62 00526 aceept

e o




aopanh block mrhmw atendency for the ki[‘l")‘ to pcrionu better than thc bO_‘/fs in th e

Table 4 10 showq th aL there is no sxgmﬂc‘mt dlfic,rence m thc scores dChlLV(-}d

‘by the boys 4nd by the girls, Morcovu the pmbdbihtnes assocmtcd w;th Lhe obs’crved
?;Value of the test statistic are fairly high, Ilowwer the Mamx«Wht(ney stat:stws for :

S geneml as tQ bias due (o sex. Elkind (1961) and Brxd«v aim (1‘36?) found sx;,mf‘caut

o Standmd 9 blocks and for L]m bO}/b to perf‘om‘s uws e than 106 gxrls in the Standam ts
L’blccks. ‘ L

Inhelder and Piaget (1958) did not mention sex differences but Dal e"c'1‘970) e
“‘f‘ound that lmys scored significantly bettur than girls, DeLuca( 979), using an ' .
‘ _e!ee mmc equwalnnt of the (’w;& chumcal expenment chd not confirm the szgmfiumt

seX effect repmted by Dait,., Iluwavcy, caution is nu:‘“SS'xry m ccmpmng I"mdmgs
' from studies requiring dif f‘e*ent *mt vmes of the subwcta viz., mampulanan 01”
chemwa s in the formm and mamyulatmn C:f t;\}\ntchm in tha Jatter, o

: 1t is r;f daubmﬂ vnhdxly tc) extcnd 1 mdmg:, ﬁ om ctudxes fomsmq on d;fferenf
age amupmnd tasks to mmbmamrmi opuatmns as mwstxgamd m ;Iua thesis. :
Nevertheless, { the ,result‘; rcporf;ml in the 11*cmture «eam to q&ggmst mcxmmt&nc}f m '

seX &I‘f‘czus Bndghmm iuim red i’mm his rcs&muh Utat s&p‘lmle pcdagogmnl iechmques
may be 11ecess*uy Tor boys and girls at the conuete mwmmml sta,;m Graybﬂl (1975)
repmtcd that gu‘lslaggtd behind boyf;m her qualitative study of‘ tllree pairs of‘ boys
and girls in each of T our age groups, using four ngeiian mks of whic,h one wm the
first clwmml Lxmnmﬁm Snym dnd Ba l (107‘3) with their sam ple of four lmndred
"  ~ and nineteen Jumor and Iugh school studmts f‘ound mz boys Lhd not mf for -~
szgmﬁmntly fmm wl-s* in their c:wu"\il pcrffmmmwe on five Tormal operahmml tasks e .
wlmh umluded the first ulxemlcal ckumn,n Parmcr at a! 6198"’\ mporre d that
there was no smmf" cant d]ff‘aronu. in :ic,hu.vemcnt between mnles and ﬁ.nﬂ\cs cm
, thc Longmt mkq (w uch wuedcvdcpcd as i ngétmwbascd bat:ery) Lhmdem
(1982) found no sxgnihc ant sex-related differences i in (*m:wm‘froe tasks. Inco ntrast
several studies have n.poru.d that males ;:e f“ormci better t}mn I‘omalch on tasks :
weqmrm}g logical aperations (Br*ndrel 1978 Dc)dc!y, 1980 I (:»gdnmn, 1°7
liowe qnd Slmycr 1981; J,dwscm ]97‘?, Shayu and Wymm 1‘)7&») ‘



4““Table 4;410   Rank Orderix ‘g of Scores on"l’ inget’s First Chtmucal prenment as.
: Pretesi : Null Hypothcsw 4 4 under T est:

Maan]ntncy u Test two-tailed, o= 0, OS

Smce the numbu of mses m the].xrg,er glc:)up was gmatu than twcnty

for enc 1 block the m‘:rmal appvmxmurmw"sw 10 dptermmc the
probamluy assocmt;d waih the observed value of U (Smg«:l 1956)

; S'xmple Size Mmm.wmmey tat;stie Observecl Value = : :IDepx‘sjkmf
Block . e w QYU o el

BOys (mh Buy& i Gm% ’
Stﬁ’udarrd, 9 "

High 10 ‘, ” 1Y 187 151 =032 0 zx’ccep‘t"

Standard 8

LowlQ 28 12 36 200 - {36 094 03472 _—accepi,‘ :

444 Summary ol‘ Smtxshcal R eSulls*

1 T here was no my,gnhcant mffercnce in ihé per fmmancas uf t}m
,expermm) tal su‘menf and the cantm[sub ects, ewcept for the hmck of _Lowe: IQ
: S mndard 8 boys where p (? ,,,OO) - 0 043'6(

‘ g Stam 'm:l 9 f;ubjems m.}ucvcd higher scores 1h*m Smndax d 8 subjmts,
o but szgmf*can tly *;0 only in tIm case 01‘ Uw lt)wu IO SUbjL‘le Ol‘both scxm -

3, o Hu:,hm IQ SLIbJLGt? ﬂcluwcd Inghc swr«:s but szgmf”c antly so only in .
tlw case 0! the Standmd 9 bnys‘ 5

"‘A qummqry o( sm istml dmsmm is movidcd at the end oi‘ mrm y dmptcr where
hypotheses huve been tested, All qualitative findings are discussed in detail in thc: ‘
body of each chapter.. This is so that the reader may have an uninterr upte d vww
- of the statistical unalyais of Hm work in le hems i1s o wholc




4, There was no significant difference in the performances of the boys:

and (he girls. There was ét'téndéﬁé;; for girls to perform better at Standard 9 level
: and far bciyé‘ ?;0 peyrfmm better at Standz{rd:S level but ‘thyesc tendencies were very

Wx‘iiéak as thé pmba’biliti,@s’{xssdciés,ieci with. the obsarve:dfvameé of the'Manﬁ;Whitzriey

test statistic were high, ey fen e SRR
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