n viéw of the fact that the l'xﬁ‘ini"t;léki@ in ‘cii‘rlyls'(zf;fes" of development, ktheré -
' nen.cl nof be a SIgm(:canL couc]atxon batween “1L mriormancus of subjcms on tlns tasJ
i’ and on the tmquml task. I'ox fhc pmscnt pumosc howwcr, ht: fmmm tzmk isan
‘ 5  ;mprapnate mcmsurc of the c(’(‘ccts of tmmmgz, since it demands thc sanie logml
‘opex ations as the trmmm, endeavoured to promotﬁ The train taek rmy thiss be used
k":for the ﬂsscssmen tof scleclud nspeuis of mtullccuml advmcuuant as de%ubed i the :
next pamgmph but ngemn Lhonght cmtq,orws mny nm be al wcated on the b’tSLS o
ot” scores asmgmd on thu Lram task ' ‘

Smce any nwnsnrcmt,nt scale that may be canstmcla.d for the tram task wﬂl
. not thewfme nec@muly bt vitlid aq an mdmtmr of tle prcqence or db;sence of the
combmatomal sc:heme in pupnls‘ the scale need not strive to cmbady hoth thé f : ;
,>'P1.1rreh n cmerm namchn the: of Systemdtlc proccdure and thal of the Formu 'monf : :
Cand tastmg of hypmhmes inorder to xe'mh g,cm,ml melumons ‘Iim prescnt scale k
_was ccmstmnted by the selection of cm}v f.hu erilerion which s*\twﬁed the intenfmns ; .
: ‘rbehum;i the tmmm. I“hc sccpe of the thesis was limited to dxrmtron of the (rammq |

o Iawards a sm;,le ma;m aspeet of mmbsmmm! re; xson;xm nanu,ly« the, genemhou of

o4 complue factorial areay by meuns ol‘ a syst;emmc pmcadure In Qrder to aampt v
L as vahd zmci to sensitise dSSe%anf of training ni"ec,ts‘ hsewamns on the tram task S
 explored acquisition of this part‘u,ulayr skill only.

662 The Assignment of Scores to O‘bsé‘rvaﬁonsf

Thc m (:f* mk scores ly on an c:rdiml scale mngmg From 0 10 100 Wllh an
' undrsrly:% uontinunus dlstnbuticn, , L‘ ch score consisted of uw sum of twe "
cc)mponcnl% with “arbntmry wldtwe wubhtmg One cumponcn( was m:gmd on thc; :
basxs of ihe typc of appro nch used in exeenlion o(’ thc. l,ask .md (lu, o(her wmponuut o
rcf’ieuied the numbar ol xepc:ated combinat lfm*; : ' ‘

lht. t”mnm cmupmwnt dassd‘md cncl sutuwt mto one ot law;f Jevels on
scaln whwh mngc.cl lmm O to 80 m fol!ows' [

'lype of Appr ach to ”l‘ask St o ‘%’Oiﬁ(’é !“\u,‘,@":‘,(’“:

Rfmdom | . B R g

,Syqtcmatm tou mmm degree. o , | : e 20'

~ (evidenced by a pnttcm containing at [
imst ch, s*uu.cs«;rvc mmbnml:om)




Systcm'\tm to a 1mnked dog.,u,c
(cwdcnced by a pauu*n 01 pauum
contannn&, at 1east tm combumtmm,
not necmsmly wnwwlwe) ,
| "Syslematlc in d] reﬁpcc.ts with 'partml syudc‘ess |
(evidenced by tlm omission of ‘
cc)m bmatmns) ‘ :
Systema tic in all I‘prunts w;th mmmmcm mf cbjecuw
{evidenced by a uomplc({i factoral array, |
: allhough some wmbxmtmns nubht be
repe’ltcd)

rhe re,scarcher coulgl Uwually uiennfy thn type mf 4ppmanh uuhsc.d by 4 p.xrtxcu}

: sub;cct a(‘tcr the execution of 4 moderate number of Lials. In afew instances, P

subjects were dutmm.d at the end of lie ldSk ;md askud to tzxpidm the pr occdure

 which had been used in ﬁndmg tlm saiutxmx e ST { s

Thn swand mm mmnt ui the (otal score rt.,[le(:tc,d 4 penal ty far repedted

o cumbmtmng 1t was considered likely that ch mme mmbum tions a SLIbJULt had i e |

E befm permxtted to test on the task, the more repe*xte:c mmbmatmns would have ’
i heen pmducui Io»avmd dise nnunatmn ot the 'bam of the umnber of trials which
had been zxﬂow;d the measuremcm seale was mnw ucted m smh a way thata
" reasombm mnge cf' n,penh,d col nbnmtmns wcmm 1ca,ult m the same pemuv 'I’he
numbex of poiuts allm'ued to md(wdu'li subjeus bare an inverse wl*mm)slnp to the :
percentage of redundant wmbxmtiam and was cnlcul*\tcd on 4 scqlc ot‘ O tc) 20
accmdmg to tlu. f‘crmum :

e 100 - uu,,nt 0 Iu) L 3
‘ Number,cﬂ‘pc)’m‘ts‘ = Cr) ‘“”‘f g i}‘g "}(, 1LL'C),111Lllmt1QllS)

[’he cxpmsamn pewenlage oj reclzmd(mt c‘*aml’mmn‘mzs‘ h‘m 0o ﬁmg,lc ;
“established mcaning or rule of usnge, T l.c nbovc I‘ounul'l Lwnw ites scores whmh are
dependent upon what the expression is tnken to mean. 11, for umnmle, per c*anmge
~of )edmcham combmanmw in tho It mmuld \vcw to be dc nod R

- number of ‘,1‘e‘pca~tml‘c()rn'bif,mi,ti;ons

S Do x 100
number of different combinations




-t hcn Lhc posmblllty of ncbatwc scores cxnstsi m .sud 14h cvent the fuml (composnta}
~score would reduce the pexl ormance oi the mdz,wdtml mto the next lowcr tiou&h o
, _'catct,ory and thuc,by ;1150 M‘f'utmnkm;:, within U set oi‘acmcs ﬁdufmd by the g gcmp
‘ ofsubmcts. T he g,cnemhon of such spuuous rosulls must be. avoidcd by dennmg the '
| "‘L\pmssmn per(’enmge of wdundtzu! canzbumrmn‘s' in lhx, sense nqumd in L(m spccm[
!“Lontext 01‘ thc I‘ornmhl. j’c:nen fage of reclzmc/anr emnbﬁmlmz.v was thera(’om du‘mad
v kas - : i
numbcr of m:)eatocl cgmbmatxons T e '
o x 100

toml numbu‘ Qi‘ combmatiuns utmnmmd -

Tlnss de f‘imtxcm ﬂQbCl xbe% a smle wluch tends to 7010 at Jls luwer hmit if thn number
: ol‘wdunc.am u.)mmnmmns is takcn as the number of times c-ombmatmns arc Lol
mpeatcd mulucimg in t!us total all the times 4 s;)cuhc cambnmtmn is rcpcamd The
points. tierelore range ona r:onﬁnumxs scals., nf‘ 0 m 20, It was thgug,u hkely -
Trowever, t mt SUU(’.‘C‘L‘X would tend tu ::cmeve tmrly wmi ns ;pre;mr::.‘er,mca m‘
, i ‘rupemted triah byasubgwt woum sug,;ycsl an unusual lcwl of mmmpetema‘ I‘or
‘ f«zzxamplm tent pmnt«; or {‘nwar ccrre,spcmc sto I‘th; pw 0t nmf m’undant
cmmbmﬂmm of more, '

67 : Rusults

: 6,‘7;1 : Ihc L(‘t‘ectwene% ol"thc Imininq

- The bistograms in Fi Jbures G. 2, 6;3 6.4 ad 6.5 S show e scotes whios wm i
~obtained. Alth(myh the msmgmms appear to be chscontmuo‘ls, tie meusuro;mmxl
scale wlnch was cmployul to penerate them, W'ds autually ccmtiuuous a8 h"xx l,w:t.n
discussed above. "l‘hc apparent « IS(.Qanll itics in tlm hzslo;,l ams are due tc: thc Tuet
“that no sulmct iupea{ed trials often encmg,h to achieve ]t:se Umn ten pomtq i thai
- compunmst m thie score whmh rcnmlocl a pt.n’llly for upcated cumbmahons.

()f‘ thc ugJﬂy c:apu*immmsubsect*:, sevenu[y~two adlievu [ the n mumum ggm‘ Dt
[ 100, The Iowcs wolc %lm,,vc:d by an c,\pe imenlul bUl‘)j(:f‘ was 70, ' ‘

i Thc medmn score for U\C control g uoup wil$ 37 wn(l Iw hxg,hcslmnc bumg ~
80 :mcl the lowest RCOIQ bmu 12; z\mung., the control quhjeusﬂ ninueen pupxls navc

up u)mplutcl\ on the task, on trial numbelsranwlp from 16 to 67, mean trml numbuf', ey

4, I'ut ther, r‘omlcm other contml subJecM WETe § tmggmg m pxoduce combmatiqns
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$0 meifcctually by the tine they had rea ched (rial numbus tang,m,, f‘mm 7& to 6S
mean trial number 43, Uml it was app mcnt that thLy also would thG \\flthdmwu :
: [‘xom the iask daspue encoumgumnl to mntmuc wnth thcn cf‘fmts, nt whjch smge -

‘thc tmm Was oppm unely made to run.

: It 1s cl ear wuhout stmxstwal *zualysm tlmt the tmmng was benehcml Lo the

‘ ;e,xper;mental gxmxp T he statxstxcal uwnlmnua of ﬂw (mm]ng is gwc.n in Tdbfe 6 ’

show ng that nuj) hypmhtms 6 { must be :oJu:tul in {avmu of the rese: arch hy :zothes -
in every blocl\ The ¢ xtremc values of the Mann thtney [est statxstlc are nmn:wm{h” a
‘The value of s parhculmlv maporlmxt m thc, case of the I()wu 10) Standard 8 boy;:v i

" " (U (’J) since the e&:penmcntul sumet:ts in this bl oc:k aerformcd better in ?he pmtmr

, han the control subjects ( U= 34.5 pw O 04%) Compatrison of the iwo valnes af

,U,mdmatts that the trtming waa mdw‘d bt*mstu.ial to tms g,mup of sub,xectsi The

f‘d‘uc ‘-":f""l‘:"‘d‘FW’l’léﬂ‘lé any p mmul.xr group of pupils lmccl on dmsmn by age, 1Qor :

- sex benct‘xt,ed mm irom the traumm than uther g,rc)upb‘ mll be ¢ lSLUbSEd later.

672 tT}ieEffccyi‘s‘ Of Age !'Qiy‘and Sexcn' the Task

'Ihc dm yxeidmg mformatmn on tlw aweplabxlxly of nun hypothew 4 2 7{3&_‘ }‘“ :
5t () 4 me snmmamsed in lﬂbles G to 6 4, i

~ Table 65}2 efxaminﬁs’ age effects and shows the same results as those reporfed
for Piaget’s '“r'si che}ﬁicéﬂ;,nxmrime‘nt in Chépféfé xmmly th.u tlw mldm sub,;a,m |

ténd‘ed‘ to scdre‘betmr but that the ft)ugh ‘agé élas\slhc"xtxon of puplls mto : :
St'mdqrds* 8 and 9 does not permit the mm[ym (o reveal any significant dﬂfermmes "
in pm formancc whxch mu!d b(‘ attubuted to age. SRR i

Table 6.3 shoWs that Uhe of {feet b’f‘ 10 is m‘éfsi;g'*\iﬁeant ékéént 'ih‘thé bI‘yc‘)ck |

of St.and*ud 8 boys‘ lkﬁ:wcvcr, one should view the dttur result wz th cautjon as the ;
tcst‘: statistic boxdcm on fhe region of LQ}"‘CUD” smh l]mt thu I\larm»\\"hmwy lhbt :
statm:c acccpis the null hypcthesw 'md the nmmal aparoximmon whcthcr d tms L
' wncntxon is incorporated or not, mczcts the null hypothesis, In this sc)mcwhai
awk\vard case, the preferred chmw is usr: QI‘ thc nc)nnml apy vrc:x:mnhon w;th
athxshncnt: for non- conljmuty 1t ‘;hould be bomc in mmd howcvcr tlmt the '
speumd level orsmuiscunm compared with a mme stringent iuvci im mmenml
pxolnbnhty of cmmm(ung, the lypc lmm, that is, xqcclﬂw ! 10 pull hypathosm
whcn in fact it is Lxuc




Table 6,1 Rnnk Ordcrmg of Scorea on tlae Evaluauou Task Null Hypotim.
. 6 1 under Test : ~ : , :

I’mn~WIutney U’Tc,st onc~Lalled a O 05

-jl’Sﬁmplé'szg, L ~ Sum ﬁmelkS el Vahle of U :
: Sl i s e mcjsxcm

s sl

' “Experi-  Control  Bxperi- - Control = Observed” Crztxc*ﬂ re “
Cmental - Group  mental  Group o WD,O:E, i

i B"YS , e T e e

© HighlOStd. 9 714’ S 143000106
LowIQS8td.9 14 14 301 10§
HghlQStd.8 14 15 315 120
: LowLIQStd,B; o4 4 301 105

G:rls ’ , [ e
MighlQSd9 6 6 512 01 reject
~ LowIQ 8. 9 6 s P B e e teject
. WighlQ$d.8 6 - 6 87 . 2 0 7 ‘
'waw,{Q S8 6 & 5T 21

Mg 0%,

-~ Degision ¢ Rn_guct II in favour c)f" H: Lhe n\perxmentﬂ sub;ects pcxfarmcd mgmﬁcanﬂy byttev L
~on the cvqluat ion task xtum the um(ml sub_:eets. L i

= 'Tn‘b'lé 6.2  Rank Oxdcnng of Scurcs on the Kvnmnnon l‘nsk : Null &hqw hesxs
: 6 2 under’i’ect (Cfc;mt:mi C;mup)

M.mw\‘/hrtmy U ILSl cml.'- mluL o= -0, 05

'Ihx, test statz&tw was mr:ccted for tx\,s u:»mg the nomm] _‘
; apl),roxlxlls.lt;()zl (Siegel, _9&6)1:1 the bOrdezlme case iny; L £

S

e i S'sm] sle Snm 'Sum 01‘ Rmks > V.xlucz nf‘u LT e
Blogk e ' e 2o ope o Deasion
e S{d 9 Std.S Std.;‘) Std 8 Olmwcd (‘nt;cul oo e e

deanlA ? o y N g e 55 T A Gl Nk 2 o R TR e s oo e Sy e

e i Sy

Boys

C HighlQ 14 15 2005 2345 95,’57 L ' S omeeept

LowlQ 14 4 236 170 65 - 0,0643  nceept

HightQ 6 6 465 31,5 10,51,‘ Ce s > 120 aceept
LowlQ B 45 33 12 S e 0197 aceept




, ln Tablo 6 3 1t is seen that th; sum oi‘ (nc Jan\ § G[ thc lw,hc,r I(\ sub\ects is
- lngher in evexy block cxcept for tle Sland'ud 9 boys. - Tht, later block |
pondu on the fmdmg,s of DCLUCa ¢! 979‘)@ D&?LULa re; )Orlcd let inaceo
'flnhclder and ngul (1 )5&‘), 1hc genual trend in cognitive (lcVelopmunt was. f()r both
‘thu ormmsatmn Qf uomhnmnons md thc USL of pxon(‘s to nppeas in mom ystema -
B =1sm\>n as mvc in creised, Howevu, in smne ases, Lhuc Wi vs a xLLrogmsmn m the ; g
' degr‘e‘é‘k QF,‘oxgmtsaLmn w&th m tolleuual growtm witl g
“‘13121?63& substage I1I A Relwant to the mcsmtr*oxmdemi‘ém'of‘Tyable 6.3, 3everi

of the higher 1Q pupil s the Standzu d 9 bl ock of male subjects had been dssessed al S

”L"substage HIMA on ﬂlb vretest, T This numbcr ccmsmuted the: lnghest pucmt e m

o any contro! secilon of fne ex;,ht blmks. In tw owcr lQ QQCL]OI’\ of U’ns bl ock cmly

three ol tht, fourteen subjects had bean assussed at mbstam. 1 mA As Ima p:evxously
br.cm qhown seores on the train tusk wwe bascd mainly on the ntemon of

Drgamsauon oi‘wmbmﬂmm the m;,mtwe dcsq,n skill whxd s claxmed by DeLuct :

: as macmng its peak of dwulupment at suhsm,e 1= A It could Inve been eﬂcpected
e therefore, that the Iug,hcr IQ Standard 9 boys would aclﬁuue h;zttex, on'uus msk tlun ,
. their lmyer_ 1Q peers. 1 hexr fmlure to do sr:>, as seen in Table 6. 3 ng,ht in he -

Tnb‘ie 6.3 Rank Ordenng of Scmes on the valuauon Twsk Null Hypothesns
e 6.3 under Test (Control eroup) S ,

Iviann«\&’lntncy LI Ie‘;t,. one-t mlad :z» 0, 0‘5

'] lm tast at*\uslm was corru..tul fm* tes usmg, Uw norm\xl
appmxumtlm (Sn,y,z 19‘36) m thn, bt)rdmlmc case mﬁy

Samp Sm: = Sumo(‘&mkq : Vwmc 0(‘ U

Block i s e 7 p o Decigion

]hgh IQ I,owmr Hugh 1(2‘ Lcsw ng C)wervcd C;Incdl ey

Boys :

Standard9 14 14193 M3 88 6 T et L

- Girls

Standard 9 6 S T "Q}g};g : accep‘l‘mf




‘ ~In Table 6 3 it is seen thal (hc sum 0( (he mnkb of clm hxgm 1Q SUb_IL(:(S is
' ‘lnghcx in every block L\Cepl for the Standard 9 boys The 1attu )loc,k leads one to
e pondu on the I indings of DoLuca (1979) I)cLucnepmteﬂ that in ac,cordance wnh
‘,~‘Inlmlder and Pm%t ( 95&), the g g:ncml ucnd in Logmhw ot velopment was lor both
~the orgamsmon of combmﬂnoﬂs dnd the use of proofs tc; appear nn more systcmﬂuc
fashion asage mcmdscd However, u) 9ome cases, there ws H! JC:U'QL.,! cssxon m the
, dfagxea ,of mgmnsatmn thhmtullemml {ZIOWHL wnh nmxmmm orgamsa fon takmg
; ;jlacé atét&bslmu HE-AL Relw'mt to the ])I‘CSL!!L conmduauon of Table (nB..SuVLll
of the h’ghex IQ pupﬂsn the Sm:ulmd 9 l,:lock of ma ¢ sub;ects hacl been 'lssassed al
k~‘,5rsbstm,e HIMA on the pretast This numbcr col 1stituted the highest puccntam in
' f‘any control sectmn ol the eig,ht blocks. In the. Iowcr IQ 5e<‘t10n of thxs block only
; thxee 01‘ thn ioux teen subjects lmd bcm assessed at substage I=A, As has pxevmusly
been shewn, scoms on tiw train lask were based m'unly on the ustemon ol‘ '
qforganmuon of Lmnbm'mous, the ccigmtwn desxgn leI vlmh is chumed by DeLuca
as rcachmg its pcak of dovvlopmeut at snbslage U f--A lt could have been expeﬂted
£ theremre, that the m,hcr IQ Standard 9 boys wczuld m,hmvg hettm on Um 1ask than
“their !ower 1& pwrs lhexr Lu\me to dm sczs as seen in 'Iubla 6 3, mxghr in the o

" Table 63 ~Rank Qrdenng of Scmew on the I.'Zvnluahon Task Nul( I{ypothesxs
e ' 6.3 uuder Te*;t (Coutml (.:roup) E

qun‘wmmey U YLSE mwt(n ed o= OOS

lhu twt ﬁtahstlc w*‘xs corr mtcd lor t;u:s usmg, thc nor m*ﬂ
appmxn’mhon (Smgﬁch 1956) m e 1:>c>rd<:rimc case cmly

Snmplr: Si k &m m nf“ Rdnks \"xluc 01 U

Black - ; ¢ ¢ Decision

Ihg,h IO Lcw [Q Il g,h Q Low IQ Observed C‘xitlc;\h e
Gheerligeny oo B

g L 0

Boys - ‘ G RN SR A v w :
Standaed 9 14 93 213 88 6l ac.ccpt
Standm'dis s 14 S 2635 TR 666 66 1,68 0,0465 rcju:t

Gir:ls;,‘ , SRR , R
Standard 9 A Lo S oy ’ncc’c‘}d‘t ;
Stundard 8 -~ . e 33 12 0« 0,197 qeeept




‘ *dbSQnCC of‘any othcr wdmce lmvc, bw\ ﬂttubutul to sta‘ilahcal fluc,um(xcms buL
a paral llel dcf&mcncy wag o[wcrvc Lin the pc:tounances on this task of t:hc cxpcrlmez

two sets of obsewatlons qug,gcst that the tr*un task mvolveq some factor or I‘actms
mch u,ndnd to mlubxt optimum fum,tmmng, of the u,r IQ Standarcl 9 bays*
Quahtauve umlls comcrmng fomml Rld{.&. s'ubjucls, whu,h swn to mmw some hgi
*on the nature o! the pmblcm 'u dxscussed htm in llus clmpter, : ‘

» Tablc 6. 4 u ammca sex ef‘f‘cc:ts on the task *md mdxc“ttes tlmt tl ré isno
iimgmhcant difference in the scores acinevcd by the bc)ys, and by the gitls. Fliis.
finding is in agreement with the work of S:e sler and L,xebcrt (1975) on their tmm

task and of DcLum (1979) on his ucuhonm equivalent oI‘Pm;..Lt S Urst chcnm:al
fexpulment Althou;_,h dlt‘('cxemcs' are not sxgmﬁc:ant, the valucq of tl the Mann» o
'Wlutnay test stahstxc in 'l”ibk 6. 4 mdmate that. the bqu tmhu,w.d wnsxst»nti
beuor than the gu}s cxcept t’or the Stand *u*d 9 hxgher lQ blook I“hese rcsults rouumy
:~c0rrespond tt:) the sex effeets on the nrs( chemxml c\tperuncnt reporicd m Ch’iptel 4
: whcm thc g,xrl‘; outstuppcd the bays (toml aamph‘: of subjects) at the Standmd 9
evei oulr, but nm. sxunﬂcantly S0, Possxbly the shg it dxfxercnccs in pui‘m‘n’mnce

mightﬁ ﬂcct differential attitude ramm than dxffermt co;_,mtwo capacities as it -
‘ yseemed that tm older g:rls uchxlmnd a more carui‘ul ap 3rcach to the task han fhc o

older tmys, L

67T Du‘fcrcntml Responsmty to lnstruc(mn

6.7.3.1 lelefrent'(:lasstﬁc\torv ()roups of Su {)Jects

The mmuul au: swns dmussul above are | ;J at thme are no dxl‘ erences m

' pc.rf ormance among the Standards 8and 9 pupils in the u:m tral group, wluch can br*

attributed to age, lQ orsex. Thesc mqults not only ;_,wg mimnmlmn intrinsic in (hc

task but also f'orm base-lines j in he agsessment of wh@tlw* ny. pmtmular e, JQ or

sex ;:,xoup mnongﬂ the uxpc,rum.mm pupils bcncmcd more from training than othex
g,mups. ;I""hls quemon is amlysgd in the sta(m(tcal wnsu)c ration ol null hypmhmc
6.5, 6 6 dnd 6 7, which are summausul in r1’1b les 6.5, 6,6 and 6, ’7

s 'Fable‘G‘S sh‘ows that there are no sig‘mr icant age effects in l;lm‘per("mnmdcésk
~of the experimental subjects, although, like the conircﬂ subjects (Tuble 6,2), the ,
older pupils tended to %Om better. The e\u,plmn is the [)locl\ of hl;_.,h(?l Q bqu
‘where the Standard 8 puplls acl)ncvul mgmtmantly better seores, Cmmmring,; this

subjects. - Assummg that DeLuca’s lindings are applicable to the wescntsample the Grte




Rank Oxdcrmg of’ bconns on (hc Lvaluatmn Task N ull B ypolhesxs
6 4 undm Test: (Comioi (.;roup) : : ~ i
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msult w:th Lhe couespondm&, result for thc contml group (’I‘qble 6 2) whu,h show&d
: no sxgmhcm( difference i in perfo rmdncc for the block ofhu,her [Q lm s, 111e ’

' ‘aonclumon is lel, among boys of higt wer 1Q, SL'mdml 9 pupils: mmmm Jess ﬁom
trammg than Standard 8 pupxls. This i is dnscu\s»cl fi mlher in the nexi pamg}mph in
comunuu(w wnth null hypotlmsus 6. 6 )

; The pxob"tblhtws in ’Tmle 6.6 are \uan to t.hmc in T’lb le 6.5, Thm anses lzo"n
the very hxgh pmpmtmn m‘tm I'scores of IOO% ﬂwed by r:xpu;muml subgecls,‘ o
« ,;‘kI"lbIE‘ 6.6 mdxcates that lha ef‘[‘ect QFIQ is nol ,slg.nmczmt, \lthox,u,h in aenmﬂ fike
' ‘{'thc conuol group t'Iable C 3, tlm highm 10 subjects tended to dducve tngher xcorcs.
i The excepuon is the bl uck of Slandari 9 boys whorc the lczwer 1Q pupx 5 were mtw.l
' sxgmf‘mamly better, T Iw cmm‘:s‘;mm ing block in the cnnlml group (Fﬂble 6,3) chd
‘ "n'o't‘manii’eﬂ "imzsig icant dltrere;ms in perr‘ommnu: [h(, in f‘uena: is that Iugm
‘,IQ Standard 9 boys bmeﬁtud lees {”mm rmuung Ihan (hewluwcr 1Q mun{erp*zrta. '
i ) ’l‘hm f’ nding, cuu pled \mh the f“m:img teported in the pzcwmxs parag: aph namcly |
that hxghu“lQ Stam ard © bays l>eneﬁte:] less. fmm tmnmu\an theu Standfud 8§
‘cmmterparts, leads to the mggeétmn that tramm,g szhouid be prusemed earher than |
Standard 9 for all mpnh to deuv Cmaxinun hcnef‘it

‘I‘aﬁlc 6.7 slmws that thm '1re no su,niiwant SuX ef lwt‘; in thu pt:rf‘orwnu,ﬁ =
ot the expeumcnml sub‘)ectm Since the Lmtt‘sp@mhn;g results for the. control SU[ﬁchlS
; (I"\bl& 6.4) also exhibit no sx;,mf“rmm sex ef Fech. it is evident th.xt (he tr'umng dni

s L not dxsmmmate dgmnst subjec,ls on Ll\c bw csf $CX.

lt seexm from Tablc 6.7 that tlm black whicli most néarly *lppmaclws
: s:gnihmncc is the one whw 1 ums:sl# c:\l‘hi;,.,her !Q Sl*mdm suluectm The
' probdbxhty of peeurrence undel ofz g 1,20 1s P *0‘ 302  compared with
pmbabnhtm‘; orl 0000, 1 0000 and 0,806() for the mhex three blocks rcspecuvely
‘ C‘onma[ison o(‘ p=0,2302 witht the mobnlulxly of hko magnitude w hich ; dS\(}uded
28 with U= 29“ for the mrmpcmdum control blovk i m Table 6.4 (2= - (,04 am:l ;
p=0 2984)( does not reveal any tendency for Iuyhcr 1Q Standm(l 9 hoys to benel
: dJHemn {ly (‘zom trmmn&, than Iwn f‘czmule ﬁcus. ' i

This analysis oi‘fl‘he differential benefils of (raining with relerence to groups

divided by age, 1Q and sex. should be in t:ct';;)rc‘md with cim ton In tt@xrh‘iéﬁt)f general
~applicability. The construction of the prcsont‘task'ser'\iecl, fo ka“t‘min the main objective
ol being able tc{cl‘et‘cci any differences between (he performances of the 'ttniﬁeq and -
untrained groups of subjects. [t also served Lo supply information, from the "




Table 66 i Rank Ondennh of Sconea on Um Fvlnluatmn Tas}c Null proth esis : L
e 6.6 Undex 'Iesi (hxpeumemal Cuoup) ' ~' e

H‘f‘_Mann-Wmtney U ’r‘est onc tmlcd o= 0()5

‘Smu, the mopmtxon of Lm in c,;u..h case wa‘; ‘{ ’t large, the test
o stﬁt\ShC was coxrw(e for ucs. usmg the nmmal approxunauon s
~ (Slegel 1956) ' N o

o ample $iz& : Smn of Ranks -—(_)l‘)g;r:zf\{eﬂ L o ’ Dcusmn; -
: e i e b o PR S R | m,.w.: Vﬂ]ue e . o i J re
- High Low 'High ‘y;l,qn,w‘ el e
I e e e

‘ Bt‘iy’s

S kStandwrd 9 14 oA i 22 1 180 '0,035‘9   Crgject
‘:[USmndardS oA o 217 189 84 144 00749 . gceept o

Gl

CSandad® 6 6 30 X9 ¢ 0 08000 .accept
CStandard8 6 6 42 36 15 ~100 01587 acoepl

Tayble 6;7, o Rank Ordmm, of Smr{_s i the I“vwhmhon T*xsk Null Hypaﬁtesw
6.7 under Test (prermwma! sz:p) o

lvl"axm«thmey u "l“*et;t twcxwtmled as O 0‘3
Smw txu pmpmhon of- m,s m eagh case wa‘x qmte ldt,g,t. ﬁlu tt:st

slg\tm vas correctc,d for {i c'z wsmgw the nomml nppxo,\umtmn
(Smgﬂ 95{))

: | ‘S"'“h“ | ,Mﬁl‘ili’W!ﬁtticy‘~~‘f Observed -0 Dedlsion.
I o Sie Statistic Value 7 0 o e
Blogk ™ e e e R e e
an Cm‘I Bny; Girls. L : o My

 Standmd 9 B i ; o ;
Wghto 14 6§13 33 =120 302 qeeepl
lowiQ 14 6 4 4 4 0 ~1,0000 - aecept

Standard 8

MghlQ 4 6 42 42420 10000 nccopt
LowlQ 14 6 4l 43 4l .03 08966 aceept
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f_pulornumcus of Llw xmmbel‘s ()f lhu wnhol gr oup chUcmn(mblc l‘rom one zumlhcr
, V'wzthm this gmup on lhc_ questnon of any age-, 1Q- and sevl)ms mtunsac in the task.

5_ Howweu the tmmm such‘ct%, in comx ast tmhuf untmxmd countcrpm {s, !‘ound tie

‘ tﬂsk a mlatwely easy pmblem "I’hus most of the scores uchm\rcd by the ex penmantal
~ Subjecls were tied Qbsu* ations on the uppcr linit of the mcwuremen( scalu and were
therefore notcdfmntmble, Wmloutextem;mn of this research and ¢ ltcrauon to the

o ems'un[, struc(ure ol Lhe Lask d:flerenhamm mm}ng prcrxmenml qub,jccu; :s nfat

' fcnsxb e. If the task were merely increase | in comp chrty to 1llow thls dxf‘ fermtmtxon,
"heu any cle'fc,rcncm betwcm the experimental group zmd me cmmol groups may be "
kubscurec ow : (Q 105\7 of mohvatit‘)n in control bllbjek.ls on bemg wnfmutec witl :
a task reqmrmg nmmwvreq beyand thmr pmver'a ar mg:.mxsatnom In summary, the
resultm tmd smm&: among the exparimcuml group mczm um 1o ml‘uc.nr.e m'xy be |

'made ﬂmt thc chfferenim bcncf;ts of tmmmg will he the bdmt wlmn mewsured by

E per fz)rnmnccs on anmther c:ombumtr)rmf mk: whmhg apart f ‘czm the usual content

s j?ch[‘f‘emnce% from One task tc: mm{her, may d[ oW better chscrummtmn among the

"e\pgr‘mgn(algumectq, o o T S S ) e

T lw'f‘megcﬁng patagraphs have examined "(;hc’ diffcuzmml bench ts Qi ermng

 with ref’ercnce to different uassﬁ“catory groups of subjects. The diseussion will now o

o be az end cd w md wdtr;:l‘ sat chff‘uuu xia;\es 01‘ mtel entunl gmwtin

v 6,7;342 | "'Iﬂdivid:uéilsa“'t“tlw Ecjrmali Stage

Al nine exnmumnml subﬁ,cts who had Bedi tisesead al substage HI Bi m the o
thenzxn prcmst displayed retrogressive apprmdms towards the train prohlem‘ _—

~ Confronted wﬂh this task, thcy abandoned their mrmm strategics xnmlvmg, the
- combinatorial system as a means of conelusive dedu eion. They each comtruued

a tree dia&.x am and :ﬂmmt mu,lmn ncally executed ane cmnbhmticn ol‘ swmhus afwr

the othu wit mut pursmt of tests to produce information fo suppox L elfects aml

- prcml‘s‘ It was apparml lel the mevmm s;mnlnnm ¥ m pmblvnwolvlm, h*\d
vani%hed ‘ o

Sxm;lar nm)ronclm towards lhc moblcm werc uhscmd in tlm c(mtml suhjuts

at thc formal sta&,c. There was no evulenw of msﬂamqatmn of the c.\pmnmcn Lwith zm L

cyc o prool. chcver, both the expmmcnml group m\d the control group clmmnd
to like the train task as much as the chemiccxls task (see Amwncm H). This factor is
probub!y lmkod tc), but noL on it awn uacou n mblc lm', porl‘m'nmnuc, Smw thc




8xpm mn,nta[ and control gt‘oups had recuvud d[f'fuent Lm ltmmm thc expldzmtxc;xw'

‘I‘ox hstless be]mwour could (hfl‘cx fm sub,;ec,ls ﬁom Lhc two g_,mu} o

Ii .nppears that llm untrmncd SUl)jCClS vmwml lhc chnmncal szenmcnt md thc';
, 'tm in ms]\ as mmkully tmiuuu m gontcn{ Few wntml subJeuLs allunpled fo solvg
v ;thc tmm ploblem w:Lh thu same mpma;h (Imt m(,y lmd used cm {hc chemlcal‘; msk S
| (see Seahon 6 7.5). In C‘mpwr 2 1herc is xefcmncu to ‘;iudnes wluch suggcst that :

LS the (:anft \ltml awect r:)f‘ a 1aak j‘oz*a puuil
m ther than its logival structure which detemzim’s
pefjc)lmance (Drwen 1‘7)81 1. 9) '

By the time ‘ihe piv1)'i'lé"[§:xffiéixiﬁﬁhg in ‘the préé‘entih’vbﬂ‘iﬁa‘iicrr're:iehwd serior high
fsehm;i they hdd had mgular l’lborutmy e\tpmmm, Allhmxgh lhcw selwol exper;enc;
was nnt dxrectly apphcablc, to the chemicals Lask, xt is: powble tlmt il w control :
su b,,],ecits vmwt,d 4 task whmh mqm,cd Iumdlmf' of tcstwtuhm dnd mmng_, of smutlons
as zima‘é’én bly fmmlmrassngnmvnt On the other }mnd the uam hs]\ was unhkeiy ‘
to have been affected by a similar process of educational diffusion and therefore may
“have c:cnsn Lumd Fm’ the pup s a nove! pmblum If tlns werc s0, lheu, in the c'me oi‘

o ’tlw c,cmuol glm‘p there wouk seem m buuafxﬁcatmn t“or lh(} obqer\rnd belmvmur.
i ;‘Ausubci (1%8) \as slatc.di o ' ‘

C:rnwral(y )nmzne studen st end m /w:ctmn it -
“relatively concrete or intuitive level when conﬁ*m I‘(’d
with a particularly new Subject-matier avea in w/uciz

they are tc;fally umsaplusucarvd

: Ilowwm lhf. cxnc,mmnml su by.*m wuld hmd[y be clc%nbed as nnsoplustxc m*d in
the prmcuplm ;ehmd tlie train task wju,n each ol t.lwm had produczetl atree dmg un
whmh indicated all pnsmb e combinations of sw;tches pr xc:r to the ﬂcmal exceution.
of the cxpuimem l’omil sly Lm training wluch they lmd r@ww:d in the Lonstruuion
of tree dingrams, had sugg,cstul to them that the generation of a mmp lete lactoml
axmy was an omu;,nt muhocl ol problem- solvmg, in L-Qtlll‘%l‘xi to their mml

: hypotheti 0 de duetive mclhods. Nevert h(:h,ss, hmk aff wmlancc to colnler su,g,wstmn
seems far Jess | kuly han the uxphnmtmn that Lhose (’JUPIN were smm}y mspandmg
wn,hln the confines of what they considered to be the swmotype of performance
expecled by the teacher, in accordance with their well- establi ished habit of

; swztchz’ng off" in answer to lack of stnmuhnnn in the usual clasc;mom sxtuaimn whmc
leachmg, is ncunsm\nly dnu.lc,d mmtly Lowuch thc (’)ilpllb ofaw.mgc bmty In




~parhcular hL pcrloxmames of’ Ihxcc boys fom Lhc ln;;, 1er lQ Standard 9 expuumntal
group were notcwor(hy The bay wuh thc hu:,hest 1Q, whc had pu.wouqu bu:n ‘
‘nsscsscd at substage I11--B, pn)ﬂi,c‘“d a tlec dmg,mm but carried out the e}«fperlment
without consultmg lhe dm&,r aisl, mcn tally I'ollowmg the block paltcrn mdlcated by
; ,tlu, tre\,. Hc omltted ’32;; of(m combumton‘: Iatet asmbmg }uc mmsuon tc) the , i
e _t‘*wt that e did not hfwe to think WIU "fuch d mechanml mc,thmi ;md would pra,fer . L
a more dcmandmg pauun cx cambma mm ‘ ' ' |

Anothcr bo) I‘mm thc wﬁup, dihO ;1( subt;hy: lIIwI} x.:«hxbz(e i an mw\puctcd -
‘dt’:giéh of hesitatmn an tht: task, He cxplmmd that thxs qu lue (o confumn '
i b&tween the bumry wuntmg pattern whmh he oft tm uscd and (he iack re
| spcuf“ed by the tree di agram. The boy with the umt lu;.,lms( 1Q also po: an
,eshbhshcd sysrem of benamtmg tombm:ttmn& He had been asmsed gxf the upper G
mut of suhamge LA, that is uxtnbxim;, maxfmum mwuisahen of combumtmns‘ [
) IIowever, he bemm& conf’used on- me tmk by hu tree dmmm o th& uxt&nt tlm
he c:ould exacu Lc nmmer mtt&m :,‘umiwmnly ' FETE :

‘Um advuﬁe af‘iecf* ul‘ tmmmg r;m lm fmmal aumcuts lmds to, lha sug,&estmn _
: um smh subiem should be sueened before the applied wion of training prcbmmnm
- in the rcguhr schoal sitmhon. In C‘lxamer 2, the pmblmm associated wzm mter(ask
 reliability have becu dsscus%cd Several combma(mml tasks, therefore, should be
employed to gwc an va;} mmxmmn of ulch mdmc.iu'ﬂ S stage classﬂ‘ \cation w:th
o re%peul to fht: cmnbmammal snhume, oy

s,.m  The ;xzmacc,q’r_rzecm,«;x,;;r;eeping .

()l‘ thu axpcrmmnml group 98% kept a writlen wum ely l.ach of l hese m,ordq
j consxstcd of an advance %hum of all pumblu combinations (with xm redunddm
‘ccambmatlone) wlmh B aranteed saluhon of the prab[cm, I‘lm { y e of mcord 1s
’ superxor t() those mm]y !istmg ctombm.x Lmns m:.(udlly um l ' :

, Lf\ch record wis in thg. lmm of 1 Lru‘ dL\g,ra m, althcmgh thm Imd nct beon
‘mql, ¢s ted or direct 1y su;,g,c.stgd The pmmhxlxty ofmtcmupll mauuumcahon

. co*‘wernmg the use of a {ree di:mun Lo chltln le exeeution of the train mctoml
experiment, hus fo be acknowledged, [n (his ense, pupils would Imvc had to

~ establish wlmh trcatment ofher mdwidunl‘; had recejved belore sugg*shon«: as lo
tcchmqua were pnsqccl on. No contml S‘ub;u,l pmcluw 1 o lree lmg,mm.




fi ou pU[’)Il’a Gl nmeneed U 1¢ ¢ (mwnm csl‘ 'm meomcu free dmg,l am but of Umsc
ey apozmil‘*lcoxlfly correel ed themselves, ‘\flmm* cm ors, due (o' ue.k,ss,'ms‘;, were
= *1dc by o furt he fmtn puplls, wlhic h wew m}Lmvuvm d ‘

m‘ucu !y g\pwu,nmcl I)‘j‘ many pupﬂa Wils le :,patml or g,amsatmn ol‘ [he
~_'d11ga am with 1e<;pm:[ to the mm of the paper pmvlded. ,,15 a 1esult of whi;.h nany
- “;n;px( mqnesivd cxtm pape ton which to redraw the dmgmms usuq,asnmnw wdlc,. -
Tlis < applied to 814 of the pupils who drew fre dingrans and 104 of thew(: e 59
5 ef,!;’f those ;}ifcsentin mw cimzn"mm) i Ld 1o d AW Lhrm: dmg.rmm. . |

o tha gloup whieh pmducm} iz'eesh 91 & (.omc ly m;tex prﬂled the ¢ 1lterﬁi~itivé i
4 v n‘m of netion indicated by thunlx«tgmm. Mo*;t of the gmup (92%) canﬂed ;
iu e methodical appmaf:h 1o mmkmw c;(‘i” »mh mmbumtxcm un ihe dmf,mm 15 1r w'm
' f*x-\mmcnmlw e:\w*ui:mt ‘

‘ uf the mmwt ;,mxm Gadf noted i e;rsxz% orte or more 0!' thnir r;s;wrfsés,,
: i; Df’mtereﬂ to compare his persemm wxf h lhc mme%pmnd ing fig fgure Qf "’% on-
! _cm pru(est This swmcd Lo indicate wuhm the crmtml group a mywmg dwmmesq, e
, ,“';sm xm;*’ trcmm expetience, of L]m rlcsmb:l:ty of keﬂpnmwcm‘ds. In spitc 0 " this, hcm -
i Wos n@ cmm ol mb,;cr*t who wmded redundant mmhum tions. The mefan mmwhm uf f
. mzfnndmt mmbnmtmnv wm"l . a v

ﬁ'i”'lm x:ffff’eci of ﬁécormk&eping ‘cm experﬁnt:h tal degign prm‘iciency \ékars ék?ﬁﬂ i‘ried
?'*l;imti'cally by dividing the contml Eroup. mm reuoxd kwperc: and nanqcmxd keepms ‘
i shown in Table 6.8, 1{ had bwn expected tal record- }\Ql}])lni., shmxld mu!t in
Iy gher scores 15 it ought to prevent trials of redundant u:)mlm 11‘10119 and 5 houl d
~fnsist i the genemtiou of further mn ret umm\tcmub ations. lhm led oqpphmtmn
o tm cna-tailud Manmwmlney Ut ws( also mntmnm in ~{1bl(‘ 6 8. l-,:mmuntmn of‘
Hc M’mn Whitnc‘v tost stwlmtm inuje; nl.cd that in I‘uux of the seven blocks, record
: }» gepers dChl(‘VLd Iughm' ‘;coxcs len nonsreconl kvepvm while in UIL othex bmcl\s thu fe
wvu‘se om:\md Tn all c,m'a, there was no %fg,hlfll:"nlthQthQQ betweon mmrd '
. ,Vi sw:u,rs ancl thcsw wha did not kuep Lcmrda.

The zzbuve reaul (s mdic' e Um( itis not [lw mme kccmny m‘ recm‘ds wl\ich is
w,mﬁumt f“or Lh&. c(‘huem peneration of cc)mbnmtinm but that the kind M‘xworl

- <eplis of prime impmlmwu‘ To illustrate, many record kespers tried each successive

=ombination withoul any reference to previous (rials on their lists. A systcmatw

apy sronch qu cescniml m achwvc 0 (ugh score on the d‘sl\ but record- lwcpm;} chd not £




esclude random Urials by pupils, Moreover, ¢ uiy m’zt k"f*nnlml‘s;m&ja;cl prepared 4

~ advance scheme of combinations. -

e h Ti 1ch 6 8 s :mk Ordexmg of Ss.,oms on thc., memon ’T‘ﬂah Null }i)’pomesm e
) - 6 8 Lmdél‘ Test - ‘ S o B
\Jamz-thtney U Tesl one- mlcd o O C).»

' ,‘ «’Ihe tc,St smnsm w*w c.orreciecl f@r tms USIY‘g' mz& 1*01'%1
. approximtia (Swg,&:* 1956)1n the bem*ﬂm&: case on}m. i

S'impia Su:e ; /an.‘wmey o Walgeofl s
‘ Statiste .. Decision

Record C)thurs Record Others Obsewcd Pritieale

&eepcr\; hcencrs o a=00s

Bo)s

 UighIQSHL9
o Low 1Q Std,#)‘f
. HighlQ Std.8 -
LowlQsSud.8

- Gids
 HighlQStd.9
. LowlQS&d.9

 High1QSW.8
 HighlQStd. 8.

675 “ C_:hSysifiﬁa}tionV of Search ’P%ittenjns‘

In cas es whmc control su:b;ect*; sy‘;tema( snd ( 1eir appxo,xches tb the mk (tﬁ a
Rreater or a Icsscr degree), n gennml thc sedrch pcd lauw user tendod to bc less cdmple\
i tthan thcsc us'cd in the first chc:mma! cxzpemment passnbly occasmncd hy the shuhtlv |
= 'gx‘eater mfom a t;on»promssmg lo'u:l of Lhc fofmer t dsi« ’[nblc 6 9 qummwmes the nm

' ;ysaarn B pattemg wlnch wcn_ identified. The t:;mpk,st 0 mcrm wmc ymmctzma‘l
8 progressive in formt (columns l and 2 of’la ble 6.9), Bch {these pa terns necessari '
~ ;ternunated after a short scquence of comb(m(mm and uaually leflt xubjecta Lonfmcd
over [h‘e{ thanner in which to continue the (ask Ihg mom succmsml pattcrm wus
various block Syqtc?:mS; The block pattern shown in cz‘.)lumn WIS thc moqt* [‘xequantly
~mnd but mhercntly omits many combinations. I,L a )pedrud let only a mmomy of
o \.untrol subjects u.cog,mscnl the train (asl\ as essentially the same pxoblem as the firs

"chumcal cxpeument I“lm estmmto mecd 2/ on (i;nUOI g,roup Such qub}ecls
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' :‘common!y Ude n the c,l cmlcals t'xsk, Lo thc»

. f»control ] jCCtS atumpted (:o use i blonk mtm‘n whmh csnmtmlly corresnond d £
toa tlee dtagmm resulfmg in the ganeratian ot’ all possﬂ:!c: com bnmugns tf‘
i ,comecily evolved ‘ g

'I‘hes mbserv*ltmus L.onfxxm tln, wmk of DQLLIC'! (1979) on hls electmmc
e 'equwalent Qf:Pnf\get s first chermcni experiment in whlch he report‘; that the search ’
S patterus nio ﬁequentiy utihsed by sub,mels were block sys[cms: The cl‘oxcuq;, i

‘encodmg 111forrmtmn cmd by‘ e
T edure wluch snm;}hfscs a complm task fo well within thc immedmte

kspu.lf'{‘ settmg ’Uns is tanmmounrita hoidm;z 7 :i\ren rimfn’bejr of v
‘ ,m tum unh ul] combmaucns have been g bmer«xtuj ' ‘

6.7.6  Summary of S‘t,zit‘yi‘s]t'ic':alﬁyﬁResuli*s*

: ¥ L Immed Slll)Juﬁ‘iS- achwwd mgmﬁcantly h]gher scores than untmmcd ‘
p subjécts. :
subjnct: had pmf‘oxmcd bettex in the pletest Umn cmv(ml sulnents {} 4‘” e
= 0 0456), le nxtremc valuc of 7010 ohscrved for the 'Mann~\\’h;lney test sta,hst g

| mdncdted Lhat tmmmg was 'm?f“cml to (!us gxoup of‘sublu,ts' also, '

2. 1:  [h(. t;rn n task itsell did not mhemnt!y (hscrnmmtu foa sxgmﬁcant
_ cxtent ammnz, gmups of‘ sumu,b; dxvzded w slamlmd (agc), IQ and SeX, '

o *See the feotnote at the end of Chapter Four.
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3 i Cnoups Of‘allbjbtls dmdc.d as db()\’() (lld not d:ffct s;&,mhc’m(lv in
their rcsponsmty to tramnw Wl th (he exccptmn of tlxe hu,hui Q Stam}ard 9 boys
who d:d not: benef:t from matructlon to the samc degreu dS the othcr gr oups

4. - Untrs nncd SUbJ@Ct‘} wao kept wnttcn 1ecoxds dnd not scorc 51gmh(;anuy; .

better lhdIl tlmse wlm dld not c!o SO.
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