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All UIL mcmbexs of Lhc ex pu unental ;,,Ioup tlpp'ﬁcd {ree diagrams an‘ﬂ the
~overall concctnm of thcsc indic ated that the training was successfully tmn.sfcru.d to
~the novel. learning mateual Among the combined c,xpcnmuntal gmup f‘xve puml
| ’Llc’uly underslood the work but mmm,d all c('m'tbxmtmns whxch mvomd no
ot alyst ley lmd thus I"ulccl to consider Umt the abSHlLL cfsomcﬂnng. con“muted

A Ievel nnd L(“mld lmcl ta addumnal cambma[mns I‘wo mhcx mcmbus ol‘thls

o group madc melcss errors of omission i thcn‘ laste: m cmnplctc their nec diag,,rams,

; Anotlier pupﬂ pmduced a tree dmg mx wluch did not con(ain a mng}lc cmnbnm tion
~ which was coucctl‘y o: even mezmmg,iully wpmscmud The subject wuh the hlghest -
1Q. a Stqndml Nnu. bmz, responde © webraie synibols, luslca(l of sup 7Iymg A
tree uxpresscd m words 13 shown i vm‘ining, he ‘sum)‘ﬁcda 'kw'with which to :
mterpret lis time-efficient symbmhuﬂly expressed tree. Ttis nnlewnrthy thatall
'cont*'ol SUbjE‘L(& wlho dﬁ‘hw’\’nd high scurcs used o mttern or acmhp.\ttem thh wmch;’~
to gencmte cembxmnmxs. Nine mnnol su[uech: f;ccxrci Full seares o ['ﬁf‘ty four
points, All of these ha¢ employed block mtterm of some kind which. nltlmugh not
identical to the pattem contained in the tree diagram, were sy stcmalm*ﬂ)y snmlm, ‘
Al nine were hig) er 10 Quhjﬁt}t‘i and the possibility of 10- -dependence in this fost

o dtem s theret‘ore e‘mmmed as well as the research hypm tesis. Such I()«dependenw e

s not expected howm’er. as the logically snmlar !dsks of me s first cmmxcal
‘-expernmnt anc‘ tim tmm prolﬂem chd not show auy m'n'ked lQ ef‘{‘ects,

2 ’lablc 10.1 *;hm\m thal the SCOres achlwed hy Lhc c*cpcnmcnm] moup were
: 51g1uF nc'mtly [nghm than those achieved by 1lie control subjects in every blcck
Slamuc f amlvsns therefore conf’rms the thmtwe ohserwhcn% almve namcly

~ that transfer of the trainmg I\y the experimental LJ()U[‘) resulted in eummor‘
,aclnevcment hy this group. In two of the lower l() blocks‘ (lu., t)hwm,d \mlues of -
~the I\/Ianm\\’}umcy fm ‘ulsltl'xilc were cxtrmnuy low, augmstmg that in some cases
the | lower 1Q sub,;wts mxght have benefited malkvdly from tmmmg Furthier, as :
nwntlcmr;:d above, the nine mntml subjects who obtained f ull scotes belonged to

- higher 1Q groups. llm question of 1Q-dependence is lhmc[me c~<mmncd in

”l“abh, 10 2. Tabl e 10, 2 indicates 1 lm( the effect c)l 10 s munhc-mt only i in t the ense
of the control l]mk of Standard 8 g ;.,nrlvs' In five of the other seven hlml\ss Imwovu*

. the wbsuv;d vafue ol U wis drawvn tmm the higher 1Q group. In lu: control black - :
of Standard 9 gn*h U c,nmc from the lower 1Q group by o matginal cllf‘imoncc
between the (wo groum In the experimental block of Slandm és hoy& U was thc ‘
same whether drawn fron the higher or lower 1Q ;,mu s There l!ms seems to ho

a wnci;ncy, although not significan L Tor hu.l.m IQ ;Q,mups* (o petlmm hcm,r '

RN

b e L e e




‘lfni.)‘lév;j.'(),Alk Rahk Ondcrm&, oi‘Soorc,s on thc Po st(eb( on (hc Novu Ins{mchonal
‘ Matetial ; Null Hypothesis 10 L unden Test

Marm~Wlnlmy U Test, one-ta 1Ied a=0, O‘*

~Since the proportion of tes in each vase was l‘nbc he test :
statistic was corrected for: neq using the normal approxim'rt‘iox‘r ‘
~ (Siegel, 1956), except where the observed value of U was very
'much st Iu len the cuncal va!m of U ~ |

s s : i s

 Sample Size  MannWhitney V*xluc ofU L
; RIQ;}} - ,taw,»v [ENERE g%ﬂt:ﬁ“g y i PRI p Dcci‘sl‘i;)”
: tixperis Control Mpuxn Cemml Ql: mved Cutxczd o E e re g
: menml Group - mental (.rl‘(‘m[‘) e =005
(;mup : 3 e

o e et s i L et

| ’r.,lzgnmsx@.ﬁa M aE ;S 178 228 0331 00005 reject
Clow 1Q Std8 - i R B B0 1S SO0 e e reject
Migh1QSWE M 1 2855 1708 561 ~369 0,0001 reject
ClowlQSdE 10 R s b 8T e e reject
MghlQSWs L f s a8 8 . L2 00170 rjeet
howlQSde s e A8 3LE - S <231 00104 reject
HighlQ S < 8 , 55 . 0,004 rejeet
:’I.m\!l(} St‘dﬁ_ oS ks A e s { 70;04‘4 rqwt =
?,‘,kmmsion Re_u,cl’ll in § favonr of H, : the experimental subjects perl‘nrméd‘sig,xiiﬁt::xl;tiy heucrﬂmn,
‘*r-mxmnlaubjam. ‘ ‘ SR PR R s e

e SR R e i B AR S+ P i Ak b Tyt e b g e e e A S R e R A

I”:t[,)'lu Tfﬁl'.l;"?  Rank Ol’dc:rmg of Su)\'cs on H’xc Gcneratmn 0[‘ 'i l*acmnal Auay :
BN Lmnnnmmn of 1Q Hrec(s ' ~ :

\me\'\’u iney U est, one-tailed, o =0, OS’

. “‘he fest smimc was corrected Tor ties in all e\pe immml
~group blogks sinee the proportion of ties was large and in ;
 the single control group block which was a borderline case,
using Hm rormal zxpprc;xumtmn (Smwl l*)‘i(a)

,;%‘nmplc Sivo M.mn Whiltwy - anuc n‘(" U

o e Statistic e S "l’)"
2} L«‘. S e e A S s 2 g ‘ 4 : ., \1‘Si t
' Mgl Lew  [igh  Low  Observed Critieal, = 7 ,?g}{"“
LW R (D EEENE (0] Q- =005 il

SS9 Bapt 1 ST R s 01 158 00871 aceept
- S1d. 9 Conlrol 10 b ATE 8 TS AT geeept
St 8 Bxpl. b o e 9 0L 860,00 0,8000 aceept
Sid 8 Control 1413 605 1218 Ao 80 148 0,0694  accept
Girls T SRR E R
St 9 Bxpt, L6 1R oS 090 0814 geeept
Sid. 9 Continl - v ( : 17 e 0#6Y - aceep
St 8 Bxpt. 6 i : : S = 2027 0,3936 goeept
hlrl. 3 (cm(rrﬂ‘ R o lE % ,‘ Ll <0016 rejec.

gy g R s i £ o T g S e A i v e 8 o e g e s v o e 8 et

s S g s .




:”‘\‘v'hét‘hei' u'ai’néd or miﬁ'ﬁihdr;[' leM b@ m*m*mbm(,l Iml, (lis sarmie b2 sndenng s
e obselvud in 1esp:m<es to boLh Pm,s_.,ets fnst Q‘I’unmal expmmmnl m’m‘ in le rain.
hsk ‘ ‘ i G L

10,62 Rec;\m o;lfKnbivleclgg ,

, ’]‘he xesponsee o the test Ltem whmh zequwcd r.:mduz:mg a mmbmavz : .
factms wluc,h could resnlt m 33 mpiosxvc 1eact10m are malysm m labie 10.3. [u u % ; S
‘ ;ancl in other 1ter11<: of thc pu» "3'\1 cxuept wherc otherwise speuhcc} a Qm-tnl

Lest has been used even though the Lmimnﬂ did not zmolve smh ftems. ¥ th W :T' e

o 'hk’POtht sis were to be rejected, the ducchoﬁ of the dxﬂlrence is predicted in

~ favour of the experimental group. for reasons discussed earlier in this chapter.

I‘able l() 3 slwws (har the null ixypmhcms is accep ted I m‘ evuy block thk
the d\fi‘eranecs betwwn experimental and control groups are not qnyuﬂéant the. ; .
: obscrved value of L he M'mn-'\\fhxtnw test slatistic was dmwn from the expernmmu L
group for six of the eight blocks, including all the blocks of boys. This mdmatw s

& weak tendency Ior the tmmed sub,;ecls to *mhxev:: hmhez scozet; ' 

’I‘ah le 10 4 mvolves recall of the tcrmmology r&k\"mt to mics of reactmn
- ;The table shows thar the prm imental gxoup obtmncd beucr scores thzm tne con{ml =
group in seven of vhe eight b!mks but (he supenox purfmnmn&s xmched shhs‘uca} ‘
,;sx;,mﬁcance in only twc: o!‘ the {slocks. namely, the Stand'\rd 9 boys of both higl un

k :‘,‘fmd lower lQ m cauh of thcsc tw0 bloc ks, tlm poqmon of Lhe observed alne ofz

T isnot far from the lLJE!C‘[)()ﬂ regmn so there i 15 mxnkcly m l.m a very marl\ed

chssxrmlanty in porfoxmglncc bctwecn tlm trained and untmmed subjects. Perfm mamv@
: ‘dxf‘fuences ovcmll wcrc ther c,f‘mc only nnxrgmlly in I‘avc‘ﬂxr of the c*«:penmental

: 2roup. Becdusc of un‘; the independent fectors of fn,c 1Q and sex \vuc E\mmm.d

tfo test whether these varmbtes are more nnportani, prcmctors Of' suc:wt:s m Iearmng
than any ﬂccncratmn due Lo Lhe (mmmg,« ‘




. '“T’lble 10 3 Rank Ordenng of Svores ot the Post(mt ot (he Novel Ins[rucuonal o
~ Material : Null Hypothems 10.2 under Tcs( (. o

an—Whltncy U Test, 0ne-tmlcd a=0, 05

“The test sidtxstnc was correctud for tms 1u the bordemne case.
usmg the normal 'xppmxmmtmn (SL 1956) '

“Sample Siz,é - ’M;mn-Whiincy ; : ?Valmmi L,;, el T R
- i Statistic Foi 5 Decision
- BExper- Comml i‘ Kperi- Contro] Obscrved C‘utxcal ;
mental  Group mental Group W»“‘Oﬁ

: 'Btncik

TBays e i
HighloSwd9 14 10 45 95 45 7;; 4L 1,58 0,0571 accept

LowlQSid9 4 13 75 107 el pomepto o

High 1Q Std 8 Ll 14 B88S 1075 - . : | e e omccept
CLowlQStd8 13 13625 1065 62 Sk 7o i 1 mecept

o HightQSWdy s 6125 175 - >0330 accept
CLowlQSW9. 6 6 22 M4 = e 0294 accept o

~ HighlQsw.8 6 5 17,5 125 o= = >0,331  accept
,,-'LQ»V;'IQLS{G.‘& S5 50 98 U 18s 95 S il 0,274 fa'cc:ep

- ’I‘;ﬂ)lé 1074 R:mk Oxdermg ai’ Scores on the Pusuesl on the Novel lnstruchonal
L Material : Null Hypothesm ]0 3 under Test :
Mann‘thmcy U Test, ouc.»taded &= O 05

;'The test statistic was corrected for tm in bmde;hne mseq or i
where the propor{ion of ties was large using. Lhe nox mal e
apprommducm ('Slegcl 1956)

Sam‘plc Su,zc I\mm-\\/]umey “ Value ofu

\ Statistie 4 > RoEAas
- S p oo Decision
prc,nw Control Mpen» Control Obscwed (nmal e i
~omental Group mentel Group =005 S Rk e
- Group - Group : TR

T I Sofa N

HighlQStd.9 14 10 4 99 41 177 0,0384 reject
Low [QStd9 14~ 13- &5 127 -85 56 =137 00384 reject
High1Q 8td.8- 14 14 87,3 S 87,5 6l 049 03121 aceept
', Low lQ St - 13 13 65 104 65 Sio 1,00 0,187 accept
: ‘~;Ihgth se 5 88 28 w0 30,123 aceept
Low IQS1d9 6 2015 1§ . 0350 acoept
HighlQ Std&. - 6 ' 13 B e 0,396 - aceept
Low1Q Std.8 o9 e 9 . 0275 accept




; The eﬁect" ofage are COl]bidLl’Cd in ’[‘Able 10. 5w nch shows that thb older
- subjects in three of lhe blocks perf(nmul sujmflcantly better In all ugu blocks,
,k however, the obacrvad \mluc ol‘U G*as draw u [rom the ¢ mnddrd 9 group, which qu
“indicative of superior performances by‘cldcr subjec : 'mcral I" lus rewlt ma‘f in-
" cht’u:xcl‘ere‘st'itilatez ape effec ts since an earlier conclusion in the thcms was that
division of the sample by ﬁtdnd'nd dld not give su fhcxeni .sepm(lon of’ ages- to :
‘,'cmhle resolution in Aq%smum of pcrf‘()mmnnesl [t is nateworthy tlmt this toplc
is normany mhoduced at Standmd 10 levd, a prachce ucommende 1 by the present
‘ fmdmg of i mcreasmg ma‘;tery wrth age,

The umuence of IQ is m\ammecl in Tablc lO 6 ‘Vhl(’,h mdmtcs that the hngher s

' : TQ subje,cts per’omned better in all blockx, xwp{ for thr» control block of Standqrd 9
: ‘gxrls, Tms ge‘m Iy supenor achmvemeni reached st.stxstmal su,mf fcance in two of
© the blockq namelm the Umemmenml block of St'md'lrd 9 boys and the contml blOLh
, QfStandalci 8 boys. ’I‘here 15 thug a tmdmcy for hxghcr 10 subjcuw to be mom
E successful in lc'immg the tow “The mmiemfe 1Q- dcpendence found, lenu seme
- degrw Qf‘ support to the tenet tlmt, abmty\ em m murul by a standmdxsed IQ

instrument, is 'xmom: the most useful mdwnmrq of chncp leammg in LEnEI‘d]

: iBoulangcr, 1981+ Butts, 1980 Lynm etal 1979) Resul Its W(,re not so qtrongly ey :

Gt IQ i epundent ina smdy by Ly nch and Bick (1980, whic’s ;wesugated a specxﬁc 3

‘ aspect of suence learning, name,ly the: rercwwltmn of defi mhom of sclence concebts

, surh as-solid, lzquzd gas md nmle I‘hcsc wmkers showed Ihat swondatv school
pup;ls Qi‘ high IQ (125 +) wme subject to very err mc pufmmance thh g.mde compared
with the re]ahvcly smonth dwelapment in aggr c*mtc per fo:mmm of other pupd

o k(hxgh [Q sqmp!m Ny = 63 el othcrsmnple Ny = 16’%5) ’lhey obsuwd a shght

nnderperformance b}/ the hj&,h 10 _gm,\;p at Girade 7 but, by G rade 10, the hig lQ
group achieved Sig‘;jif icantly better on nine out of theﬂsixtcen concchdemn}umnsf ,

T*lblc 10. 7 shows lhaf “hura was no smmhcant dnfl‘uemc bctwwn the SLQI&S
aclucvu by the boys and by dhe gitls, nlthc)u&.h U was drawn from the s.‘nlc m all
eight cases, indicat mg that g genclu' -bins tended to iavmxr h’*mnlc subjects, Pusmml
~teaching expem,ncc, stiggosts (haL Althoug,h boys may often understand the wonl
butlu, the consumtmume% af many female pupils I‘requen(ly umhlcs girls to smpzm
~the boys in .school sclence anmumhom Rese arch fmclum mostly show that sex E
is not an Llnmlmg predictor of suucm in selence nwhuwon. Mdu..ohy 'md L\Lkim
©(1974), in their compwhcnmvu review of sex chlt"exc.nu,s, conclude that, cimmg,
'adolcw,ncu boys auam greater nmstcry of scientific l\now!cclgcj Buus (1981) on

Rt “ L ; /:&&L Ly i
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- Table I»O‘S Rzmk Ovdc:mg of Scores on (he l’oqites( on lhc Novel Insh‘uchonal
: Material : Null Hypolhesns 10 4 under ’i‘e';t e :

Mann-thtncy u l‘est one- [dllﬁad o= : 0, 05

The test stdtmm was corrcctud for hu; in borderlme casc.s
usmb the normal ai pxoxnmntxon (Smgcl 1956)

'Snm'ple*SiZL I\Mnn-Wlumcy : antl‘e‘gi"u o

L o Stadse o - L
Block i Sowe g oop o Decision
' Slt Std$ Std;‘) Sd8 Observed - Critical, -~ o ICHO

P S P VI A R

‘n;g\ lQI\pt o4 14 585 13950 5650 196 00 50» reject
lhgh 1QControl 10 14 68 72 . 08 41.: - accept - -
~LowlQExpt. 14 13 875 1245 575 56 - 1 (4 0 0505 aeeept

- Low IQ Control 3 13 825 116 525 81 16% 004% . xe;ect ,

High 10 Bxpt. 5. - 6 115 s e e > OABGSV;;,',ziécep’t'_' '
- HighlQControl 6 5 15 B R 00,535 aecept
CLowlQEspt, 6 5 135 16,5 135 - - »0.396 accept

Lc;le Control ‘6' e \’ b oMo 6 e e 0()368*u163<_ct

ity i i s ] b et ok

*“Fhe exact dxstrxbulmn ol‘ U’ in thc case ofuea w:ss detvmuncd as desr:nb d by Lehmann (1975 P 19)

‘ ,Tabfle.].()'..ké ' R'mk Ordert ing of %Ores on the Postlest on the Novei Instrucuoml
e M’ltemi Nulf Hypothc—:sxs 10.5 under'leﬂ ‘ :

M*mn«thtney U lwt one- t'uled =005

The les( stz \tsstm wiis corrected for ch in bmdelhnc cases
using the ‘;nc)rmal appmmmd(mn (,S,lc;“t.i ‘)56)

‘ Szimp]eSizé ﬁhnﬂ“’&'hﬂne? \/‘xlue of U
ik o ‘ Stdnstnc ‘ S el Bect g
Block ¥ RN , : = Sy : ecisiot
: e ,Ihg,h L()w Ulg,h Low C)bserv{éd (‘ritie;ul ' : R r:{;m '
: ;_IQ 1010 1Q 0{“0 Oﬁ ‘ o

e, o i & e R e SR i i oA S BN M AR X 3 7 e RNV i SR 1B

: Boya o : Lo T , : : .
SO Bxpt. 14 4§75 1385 575 61 ~191 00281 reject
Std. 9 Control 10 13 5] 79 5§ CRT s aceept
St & Lixpt. 14 3625 1195 625 56 139 00823 accept
]Sttl‘S Control 14 13~ 435 13835 435 86 - . yoject
- Std. 9 E:(pt, 56 a8 235 6 S 000649%  ecept
Stdi9Control 66 U85S 178 175 T »0469 - accept
Sid. 8 Expt. 6 - l4 16 4 . 0465 aeeept
Std. SC‘mnrol - 5 , 8; : 17 e o OWIO ,mcpt

PR ——— = : o b e - S e

The exact d it:trnhuuon UFU in the cm ol ties was do cunmc.tl .15 dCSLl‘th( by Lclmmnn (1975‘ R 19)
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the other 11ancl,:'$ta les in his review article that young'ado.lésck:‘n‘t:boysf and girls can |
~ be expected to have siniil"r %ichicverncnt ou t"c:csmes with some e’xc’éptions where
girls achieve beucr than boys Lynch and Paterson. (1980) have dealt thh the

akeff‘ectq of sex in the speuiu, issue of rec ognition o( science concept dehmtlons.

‘ »Thcu samplc,s wem ihc; same oms sludmd by Lynch and J)v'k (1980) above and

: xp'umcd the four vcarq of hlgh school Pm goups ot"pupllq sumlarly mau,hud in-
(enns of 1Q, they r<*pozt large numbers 0f31g,nntxca111 differences on the S‘thu,n

: concept terms. All these chffcrenceﬁ e\wpt one ﬁwourcd the bqu. A mnmhu study
: by Encl\son *md E mckmn (1984) lunds suppmt lo hc fi ndmg,s of Lyncn and Patmson,

.y ‘1‘0‘6“.‘3“ Ap;ﬂiéaﬁén of Knowledge o

The fcst ntum requlruw ﬂpplu.atlon 01‘ knuwledw smmumes thcxted mere
‘ruphmsmg QI the qur*stxons asa 1(.qponac T Im phet uunumn was mmt marked i in
Qtu,stmn 13 { Ser'tmn C,in Appmdn\ G). In answer to Question 13 forty pupils f‘mm
' the combmed qamplc of expcumcnlal and mntml suh;mlm reworded the qneétnom
b Most of ti mse wm, Shndaxd 8 puy nls. ,!t was not t:lcun to the ex m iner whethc
: such rcqpomcs indicated lack ol" u ndustandma or m1sc0mpmlwnmon.

The averall scores 'ichn,vc,d on Sechon C‘ are anal;; sad in dek 10 8. The null
| ';ﬁypothcm is wceptu{ inevery block In (i c:ur of the blot.ks the e\perxmental ,gmup :

- tended to achieve beuer* in threu the control suh ects tended Lo achieve betler, wlale
in the. rcnnnnmg, blmk there was no cletectab e dlffmencc belween the g,mups. Il 1s
. therefoie conzluded that the tmmmg did not: enhance adnevemcnt wh&.re seauhxm\
i ques{mns rcqunrmg insight mto the to pic wele posed

The possubmty that IO is the dominant predictor of emmmatmn per!‘ormame

isi 1wcst1g,atcd in ’[able 0. 9 In six of‘lhc blocks, higher Q sumectq (lclnevcd bulcx
and s:gmﬁ antly ‘;ulp'xswd Lheu lower 1Q counterparts in three of these blmks‘ In
“the remaining two hlmks*, the lower 1Q sub;cc s tended to m‘luc\fe bctteu namely,
the coMrol block ol Standard 8 girls and the experimental block of Standmd 8

boys. TFor w,ch of these blocks, howcvcu the Mann Whulmy slatmm were vmy
: similar Tor l)oth lughot and lower 10 subjects, indicating fittle dulcwum The
,'eoncluksncmLrom Table 10,9 is L 1Q has a nunl;ul 1;*1,1.clenny to influence

achievement,




Table 10.7 Rank Or(lermg of Scorcs on (hc P stlc«;i on thc Novel Inshucnoml
e ‘ Mutcrml Nuil llypoihests 10.6 under Test

Mann- W]mmy l Test (wo tmlut O 0‘3

'Ihe test h(a(l\llc was c:onccftcd fm lies in borcleumc
: uaqcs* umm_, Lhc normal dppmxnmuon (Su.gul 103‘6)

st A

Samplc Szzc M'mn Whitney = V“alﬁue‘o’.[‘U. o :
S Lo ; ; Scamm, : AReS : S CaE
S Block e . = 4o op Deeision o
o Boys Girls gBuyx Gitls Qbsemd (rmcal T el
o : o= 0,05 ‘ 8

5 0 sk e, e i PR e otk e £ e i R i

Stndado : : , e
High1QExpt. . 4 5 38 32 343 . aeeept
CHightQConltol 10 6 375 225 23 s accept
CLowlQEBxpt. 14 6 43 41 oAb 7 . aceepl
Low[QControl ~ 13~ 6 = 605 175 17 160 191 00562 accept

- Standad8

High1Q Contro) 14 5 4y 2913 e aeeept
o LowiQExpt. | , 512 . aceept
~ LowlQContro} 13 -5 4 V70 ?, o120 54 02360 aceept

' 'Taibit; 10.8 R:mk Ordcrmg of Scores on the Postiest on the Novcl Insimctxonal
- Matenal ¢+ Null Hypothesxs 10 7 umler 'I‘es : ‘

IvIaanntxmy U lvs't one-tai Ied rx" 0 Q‘i

’Ihe te%i %t‘ltlsuc was cm*wcwd for Lhe hcx in boulmlmc
- cases using the norimal app,rommahmm (Siegel, 1956).

. ,"Samplu fSizc | Maun Whitney V;’il\lefc,)i‘u o
T o Sm(e(ic : SR
Bloek e e - i AR Deeision
prcri’~ C‘mmo prwm (I‘nmml ()bscrvr.d Cn(ncl ey
~mental - Group mental  Group : =005 B E R
- Group ~Giroup L -

, Boyé

- High1Q S0 14 68 75 ey e gecept
gl 1 SWE 144 1l L9 9 S pecept
LOW QS8 I 359 e 59 8 I‘,3 0,0934 accept

Girls

HWghlQStd9 5 6 175 135 128 . 30331 accopt
Low 10 Std.9 g 24,5 ] L 0185 neeept
HighlQ Std.8 - 6 , | : ; 0368 aecept
Low 1Q Std.8 R b SRS e = 20,500 accept

B TP OIS




Table 109 s Rank Oxdeung of Scores on the Posttest on the Novel Instructxonai~ g
M’lfell{ﬂ Null Hypoihesxs 10.8 under Test :

Mann-Whlmey U'I sl ‘one- lmlcd o= 009

Tho (aqtsmtxstm was cmn.cted for ties in bo;dulmc :
cases U‘;mg, the normal dpp!OMmdlu)ﬂ (S cwl 956‘)

Sample Size  Munn-Whitney  Value of U
s Statistic T e e
[ B S e e o i v Demsmn

Cdligh - Low  High  Low ()bcmved Crx mah R ‘
0 1 Q1 a= 00»,

Boys

©Std 9 Expt. 14 14 BOS 1065 895 61 . - mceepl

~ Std.9Control 10 13 83 77 53 .37 . . . aceepl
St 8 Bxpt, 14 95 87 y 56 T e accept

Std, B Contral 1413 49,3 132,849 56 2,03 00212 reject

: G‘ms'k Sk 2 SRR (R R R
CSHL9Espt. 5 6 35 268 35~ -2103 00166 reject
SW.9Contol 6 6 65 295 65 . -186 00314 reject
SWLBExpL 6 5 148 155 145 - <0465 accept
~ Std.8Contal 5 5 14 eI e e 0421 aecepl

e,

‘:'10,.6;4, Compensation Sk’ills“\ e

, pronscs to the test 1tem uwulvmg Lompcnszmon sk;llﬁ, reve 11(:(1 that only
six nxpuxmﬂnml subjects and five control ‘:uluem realised that, wit liin tlm contéxt of
- the given question, mofe than one combination e,\:stc I whxch wcml d give sm 417[(: '
rate of reaction. Mdny mspnnm also displayed evidence of the miscotiception
; mmtmnu( earlier, naumly‘ the erroneous refationship between particle sm‘ and
surfau: aren, This nmwnwpticm hdd also been delected i the answers o Sn‘c(mn B,
Qucslmn 9(11) Appcndnx G (wmlmmhc)n multmg in an explosive 1‘cmti0n) nnd in
Section C, Question H (‘mphcmmne question mvnlvmg surface area), lwqpcmscs
1oall these questions were Lvalualccl in terims cﬁl‘!lm mmmwepnom Table 10, o -
,shows that, althaugh mml pupliq held the m:rccl comcphon. a cmmdu able
" proportion of the  pupils  would require  rentedial teaching, |




~ Table 10.10 : Concep(mm of the Relat!on‘slnp bctwcen Partlclg Sue 'md
Surfﬂm A;ea e : e :

Number of Pupils

- Conception - [ e -~ ESOE N S e
o - Experimental Group  Control Group

| ‘Correct relationship | S TSR 30
- Incorrect relationship 18 25
(Assessmentnotclear) 7 .8

Staﬁstwﬂl analys:s of‘ mmpcnwlon rmmmng ahmhes as nmnxfestul on the
: teSL item is given m Tahh: 10,11, A two- sxded test W'lS used: snm Lhn, tr*umn;: was
not expected toin I‘hmncc skﬂls mhcr t]mn c:ombumtm fal zeasonmg Ausubcl (19C 4)

| '[  has emp m;med th

[f smges of dw*c’lt)pmmt imve mz\‘ true ;m’amng, i
although some acceleration is zmssdzie itis zzecess“w zh‘
lmzifed In extent, (Ausube[ 1964 p ,”64)

“‘ ’I‘ab e IO 1 shows that the ex;wruucnml subjects obmmed hnglm scores in I‘ma blc:ck&

- xcaching slahstm\l s;gmfmance in Um case of the lc)wu 10 St*mdau 19 buys, In the

ather blmkw the con trol SLIbJELtS fc ucvcd hxg,her smrcs with signil ica ncc in one hlonk

namely. the lower 1Q Standard 9 girls. H rs mncmded Hml‘oxc (lmt the tlammg du:l

notm\tcnd t() nwludc enhancemuu Q(‘ col npz..ns'man sh?l a8 mcnmmi by Uu: tesi
m.m. i '




Table 10.11  Rank Ordermg of Scores on the l’os{tosi un 1he Novcl Instruchonal
‘ ' M'](el fal ¢ Null l{ypothesna 10.9 UH(IGI‘ Tcst A

l\/hum-WlmneyUTesl two led o= 005

Thcwtasl;;stutistic wis comiected, fw;{%ez i bordedine
‘cases using the normal approximation (Siegel, 1956).

. }10'.6‘;5 e Efficzmyof the Advance Orgnnizér-‘_ f

~The mtul aim of‘ the Uscsm is to contxibute towmds muensed (mlnevmnent of

therefore used in the instruction. In view of the research cﬂuwnvc‘ the mrhvulml
~effect of umh of tlws«, measures o nmlmy of the learning matmml WS nct
"‘c.onsnducch The components of the tr afning in its dual role of an attempt to
;acc,clcmtc Plagetian devclmmwnta Ievel and of an advance organizer for navel
“acadeniic matter are m(;,xw(mcd md both involved in the mhwvonu:nl outcomes u(’
“the instruction, ‘ | |

I‘hu 1l1btlu(}f10ll was proqcn(ccl inan /\usulw)mn sequenee l‘m um clncs' nm

: Imvc the c,c)xo!lmy that the L:"lming‘lctcd asan .\dvancc organizer for the wlmlc topic.

I?hc nmm functioned as advance organizer Fm only lhn. pmuwlar suhsumn le
penerati fon ofa factorial array for rates of reactions. However, since the training

T . L _if ;;%h T S o

22

; Sa}':xple Size Ix{lmmA\’hImﬂy o Value ql’ U
P . Sta[istic PR o S o
o Bloek s e 3o p o Dedision
: - Bxperl- Contml prcu- ("untmt ()Jvacd ('nticql o el
mental  Group - mental C}roup o= QOS e G
Group ~ Group Gy ;
High1QSW.9 14 10 64 76 64 16 L aceept
CLowlQStdi9 td o 13 46 136 46 50 - -221 00277 reject
- HighlQStd.8 14 14 109 87 - 8 55 . . ouccepl
LowlQsSd.8 (3 i3 65 - 104 63 A5 e accept
CHgh1QS.9 5 6 16 14 14 - o 0930 aceept
LowlQStd.9 o 635 ool e 0004 reject
O MighIQStd. 8 6 5 0S5 18 o »0,530 aceept
S LowlQSt 8 5 5 7,5 1S 15 e 20310 accept

. ,fpupn*; in physical science and both i d}jelmi\ slmtq.u_q and Aug subelian strategies were o




,Causcd not only sw,mfxczmt gmns on thc hu,toudl zur xy W]]lLll xeprusentcd the c.oncept
| undcrlymg the topic but 'llb() nmng,nml ;:,am'; on the mc:\ll of factual knowlcdga the
: advance organizer/training to a small extent benemed nmtcry of tlle subject .~mauer~
as a whole. Since the cxamnmtmn Was by no means (.xhaustwc itis notclear
kwhethex thc cwpcmmental gx oup: m f"xct umlu's(c)od the factual malcrml beuex or
whcther they lmd mme mlnrevt motwa(mn or ﬁconﬁdence du(. m the trammg

. 223

The subsumu spccttwd in the prwmus pdl'lgrdf)h also I’unchoned as o tu;t oI’

o transfer of tlm training. Such a transfer test md the advantage that it dxd nc}L

~ constitute a mere extension of the trammg‘ whicl was a uxtmsm levellcd by
Barratt (1973 at the tmnstw measures used in some t*mmnpstudws. The test of‘

o transfer mvalved i novel Qltu{ltmn whxch was also mc;m comphcmed than the

ccnccptuﬂl,framtwnrk presented i in the. training, The po%xbxhty of rote Ieammg
_ exists, although this possib ’lit,\,' appears to be sing,ht as ﬁppmwmtely thxee weeks
| lnd elapscd since reinforcement of the immmg To corzecily apply a memonsed
: : ‘solutmm a subjmt would in any case lmvc m remgmw thc struumml c.quwﬂlcme ot‘
| kthe trmmn;: f“mmuvcark and the cntcnon pmblem in the mstmclmn and (henca
‘ adapt the tmmmg to wu Ute mote comp!ex denmmlr; of lhe pro >Jem at hand

i Y.O.G.(S Relention ”I‘eSt =
Table, 10 12 '\n'ﬂysw the. perr ormances by e\pmmwnml subJects on lhu tram

”mk: as obscrved in the ummdmte :md delayed tests. Scores on tlu cel'xycd test wem
asmg.ned a8 ff)r the- xmmedmtc test, Altl 1ough the dnccllon of any chtt’ereuce% (lue to :

‘forgemng would ‘avour ihe immediate test, the nﬁuem*e o(‘the ro]lowum l'wtm's w'm

‘ not known : 

Gy Runl‘orccnwnt of the mlnm;a wlmh Wlﬁ u:cmva:cl uftcx lhe Y
! fjunmcdx.u ¢ tost, | | :
() ~ Examination mmlmons mmpmed wnlh the int cw\e I\ mtuauon ‘
: ol the lmmcdmtc test, : | «
(iii) Any practice effect aw)cm(ul with ¢ lwiactomlmt‘a) dm‘llmqw h
dlcs o( L(‘ILU()H culw Fin lho cxannmlmm '

Atwo-sided test was therefore employed.

'*""A__A‘ ,,J,;z'* A o _4 S o R NS AR
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Tznble 10.12 Rank Oxdermg o(‘Scmu{ o (he Trun Lvalu'mon Task as
: - Retention Test : Null }lypofhesw 10 10 under Test
‘(l xpmsmcnml (nonp)

Maanhltnc U le‘;[ wcw tzulc,d cx OO'S'

~ The ret mtxon test mvolvcd tmmcd sumec‘:‘cs only and Uw : Ll
‘ propottion of ties on the 1y pper Jimit of the met mrcmgnt '
scale wiis hrgu. In every caw tlmrc[ow the test stz c‘i't‘ic:' :
was corrected f‘ortte«; m,mL, thn nomml apploxmmtxon. i
: (Sncgcl 1956)

o Sample o 1’Sum'cﬂ‘ Ranks - Obsetyed .~
- Block  Size " jumediste Delayc:d ValweofU. 2. - p . Decision
| STEE TR s e el

SER T . . o o s, A2 T

CHighlQsdy 14 182 24T w180 QD?\I;B“] aceept

LowlQStd.0 14 AL 475 70 <202 00340 rdfect

High!QSwh.8 14 - 210 196 91 060 05486 accept
LowlQStd.8 13 1705 1805 795 037 07114= aceept
 Gils o S T |
 MighlQSWL9 5 25 300 100 1,00 03174 nceept
LowiQOSW.9 639 .3 18 0,00 10000 - uccept

o HighlQS.8 63939 (8 0,00 10000 - sceept
~ LowiQSuWd.8 6 o3 A 15 0,64 "40,5223,; accepl -

Ta hlc 10 12 showss tlmt thc nu l hy polht.m is awq)tcd in s wm of the ux,ht o
bloeks. [n four of‘lhuse pcrlormmm had 1mpmwd with nme”mnoanhuu;, |
signilicance in the block of higher 1Q Standard 9 boys. Thexe qu,‘no‘delm:tqble
difference between the immediate and delayed tests in two other blocks, In the
block of lower 1Q Standard 9 boys, there was signilicant nlgtériomtnrm in pul‘orm'um
with time, In the cvnhmtmn ol responses tn the delayed lest, o considerable numbcx
of expwnmn(,al wh;ccls were penalised due (o carcless mmtukes suclh ¢ s ormunu.,, :
some of the terminal branches of the (ree and conl‘\.wing which éwi(‘chcq Were ik:\\’o#'wﬁy
operational or three-way operalional, ”dd thc mcmmy mk .nvulvul mam ml(\lmnq
as in the immediate test, such errors would lwucs.nmly have been recm‘md The
‘wsults shown in Table 10.12 L,we rise to the ovmll com‘lu,snon Lhat the e[‘fccts of
| the lmmm,g, were lasting,




lhc mai pmm of mh,rml w mc uXLLm 1@ winch Um trmmd suwats had mamtmncd
their lead on the untrained suchcLs. [‘ablc IO 13 indicates that the EXPCI‘JIﬂLn[al };\r‘oup
oS nmrkudly superior 1o the control group o the delayed lcqt “The obqenved value of
thc Mann«thtmﬂy test smhshc was extrenye in Five blocks and gave rnse to very mmll
‘,mbabxlitif’s inall eight cases. ln mux of Lhe blocks, the values QF U were not qmlc

as uatrc‘me as on the u,mmch ate test (’I able 6, 1) but thesc cannot hc, cmnpaml

divectly for tw’arxfea'mhsy nstlv, the zmbcr of s ubjec:la was ehg:tly different owmg ;
1o absentees 'and school le avers. &ccondly, the %Lomng 10 obtam the data in T’Ib ¢ 10 13
- was xhe same as for the mtus of reaction (Sec(mn 0 6.1), that i xs, : epcndam on c:mly

 the number of combinations wifh pendity fot rcduntlantcommrmhons, Hm approach

TQ scoring was uscd for sxmphmty m\d convenience as the oull hy pothesis at m'nd,: ,

_ unlike the pravxous null hypothesns, was not cé‘ntrul to the t heSi& ‘Withthé niore

‘. *amplex ngetmn “lype scorm;, pmwdum emplaye in teslmg the prevmus nuH
wpmhusm the degree of systmmtmtmn used by & subject mpmcnted amajor :
mtnbu {ion to the score. In tln absence of such a contribution. which ohamcwrmd
: the mfwly induced skills of the ex pmméntal group, the pxcsent seoring redUCed the
& 'Qc,c:sws of thig ggmup Taking a I"urly extromc& example, one expenmm L'ﬂ sub;u:l '
*x.istcmatwally mmhmed t:hw(y sn-; comb;nat:ons with no wduudant combxmtmns

‘ o the delayed test. Seoring on the basis nf the numbu of cumbumtmns, the pomts

nilcmmn was thm -8ix, Uems, the sca,lmg r:)i‘ the mmmdmte Lv,t ho\vuvw thu score
- ‘mum Thave bem exghty * Thus the f’ar:t thm the values of Uin “test ing the pmsent

mm ypomcszs were not s exmmc as hc:r‘mm dods nm deI‘l ‘that the ¢ Xl‘)&.ll]]](?lﬂu[

xrt)up did not u;\lub!t m, samt_ clcgrcc of su acmomy in pml‘mmancc‘ over lhe Lontml
| & uup a3 pxewausly '

o g ik Lo S o ks e o S 2570

,’""Ihc mnk pom Hon of thm su hleu wuhm the samplc has clcm'lv chanyecl This pomi o
emphasises that, when comparing the research of different workers, the measurement
seales need to be similar for meaningful conclusions to be drawn. : ‘

g
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Table ]O 13 ‘ Rmk Oxdcrmg of Scorcs on the Tmm Lva)uahon lask as Dcs Ayml :
‘ Test Null Hypothesis I() 11 Lmdel Test o

Mdnn-V\’lutnby U Tmt one-t ail u;i o= O 05

Smcc tlm proportwn of lm was Imge, Ilu, test “Laii"ll

,wus cmrectgc for ties in every case, usm,g the awnm}
dpproxunatmn (Sxegel 1956) exccmwme Lhe

Qbscrved valuc of U was cxtmme

i e e Oy T AN I b

Samp[e Size l\hnn-thtncyv « \(falug c;f‘ U

Sl e oo Statistic S e
Block - B
Iw\pcru Corf rol F‘\perz~ C‘omrol Obsemd Criuc.xf o oweHy
- mentdl Gmup mrental Gmn{f = 005 " :
Gnoup S \ymup : ’
- Boys s
. HghlQS.9 14 10 0 140 0 4l o rject
CLowlQStd. 9 14 93 2 180 200860 s e ey
HighlQsd.8 - 14 = 14 285 1675 . 285 - - -341 <00003 rejeci
LwlQsd.8 13 13 115 1575 01§~ -390 000005 sejeel
Gnr!s L = o e v i
CMighlQSW.9 5 6 25 275 25 - <350 00067  refec.
CLowiQSd.9 6 6 0 - 36 0 7T~ 00Ul reject
HighiQSid.8 6 5 0 30 0 5 - 0002 reject
~LowlQSd.8 - 6% 5 1 29 1. 3 D004 yeject

W L

I‘hxs g,rcimp contdms one more su bject lhan the pn.vxons* tahles in th;s clmplcn smce
one of thc pupllb wa‘; prescnt foronl y the memorv test swtron 0F Lhc examnmimn

G - Table 10.14 bhOWS that the nm,mrnly 0(‘ wnttol sulmcts lmd now ado atea
= appmacheﬁ wmch were at leaqt partially sy%tcmatlc in their attuupts to ;,c,ne rate a
factorial array. Apropcrhon of control «mbjccls still approached the lask ina

‘complctely mndom fashion : 18 14 as uompmed with 18 57 on fhe immediate sesle
vanously, no con UOI sub,;ect tmd sucu,cded i usmg & paltun eﬂcchvcly On thc
‘delayucl test, how;vw, not only did nany. use a pattcrn H‘mmghout thux atwmp&u;
; but tlnee control su chcts were cnabled to Lxchu,vc full muca,. The se 1rc:h~puttmm |
ased by members ol lln, ol mlxol group lmvc been dna!y%cd i C‘huptm 6 anc,l will not

by rematcd huc




Table 10,14 Degree of System Used by Control Subjects

zSyst*exjuf S e ’Pe‘rbci‘ltjag,e of ‘Cdﬂ.troi Su‘bjé'\:‘ts’f o |

,R‘mclom . S Bl g : e 18, b

~ Pattern wlnch dlsmtc,;,mted e St  ~ - _56 ‘
HBlml\ pattem tluoughout S e i  , .illflj‘ ;
Other pattern throughout   -1,15’1   |
~‘({MISF‘nders‘tQO\%tClUﬁst‘mn)‘ i 28

I“*u:tms Wth ) h could prhm why pattems were more ef fcctwo f or the ccmtrol
sublwts on the delayed Lest were ¢ : :

. i Com:mxmcqtmn with expcr:mcntal SUbjGLt?.;
(n) o Enfc)rced paper reuord
e Tes(«retes( Iearmng on thc tmm msk . ; :
k“Pr%hce ef‘ {‘ect ﬁom Lhe factonal 'may mvolvuw rates of reactxom ‘
xeqmrud mrlm in the ux*mumuon,

s Substltutnon of cxmmmtmn c;cmdxtlons fm me lmervmw snuatmn e

Abserce. of‘ labarmory equipment which required mampulatxon and-f G

'might cause dxstmctlon f‘ s om mcnlal getivities as sug,ge ec by
Pall mnd (1979)

‘Most af these poih Is aisoa\pply to the experimental group as mentioned previously. '

- 10.6.7 - Summary of Si:zitistica’l~ Resul’ts"",

Lo prmmuml subjects scorcd s:;pmﬁcmuy bcuer Lhan cmntrol
'sub;mts on llm concupt undcrlymg, rates o(‘ ulwmmal rmctlons. E

2. Higher 1Q groups, whclhu* tr'\mcd or untminc«l tcndcd to po rlorm .
“better on Lhc above wuccpl but this cl‘foc( WS nm si mmczm( cxu:pt in the block

c}l‘ Shndald 8 fumalc contml suchcta

*See the fOO'tn‘o‘ tyc,-z.k at thé; end of Chapter FO,“?‘i =




3 prcmmen tdl Subjccts tcndnd to achm\m hlghm scores than controlf
gsubjects on remll of factual knowledge but their SUPGHOI per formance xeachcd
- Slg,mﬂCdnC(, only in Ulu case ol lh; Standmd 9 hoya on le lermmology utun. S

4 Oldu su(uwl% lended to muill (exmumlogy bet(er but lhxs w‘xs

o su:mflcant only in thrce Qf ll bl_ogks, -

8o BB Ingher IQ pupils alsc) tmded to pe1f011n bctrer on thls 1tem rcqchmg
;ksgmﬁcfmcc m two of the block ‘ S

6. ’I‘hm, wiis no sxgmfwant dlffu(,nce buwu,n thc scores 'rChIGVGd by
the boys and by the girls, nlthmn.,h pufornmncc !‘avouxed f(?mdl*’ sub;ecrs* in all caselx :

e . ’Iramui Subjebl‘} d:d nm "mim,ve any bci?teyrﬂmh unt‘m’i;ifi.éd §u_’l;:jéct‘s", :
on the apphcahon ol’ ktmwlcdgc : ' : ‘
8. Hu@hez IQ sub;ecta\ ,whc:thex meed or untmmed iended to perform o
better on the &imw item. Th:s effect reac md significance for all St'mdard 9 gn’l
_and Standard 8 m'll(, contr oJ RUbJGCfS" '

9. Tramcd sub_lccts did not demomtmie szgmfmntly béttmr C()Jlﬂj‘p'e}»lSﬂ’(’iOD :
o ‘skills than untrmmd sub,yeglm | |

10' I‘hcrc Wwas 1o mmi‘mant dxl‘lereme in g,emml bz.twcen the scotes
: qchwvc,d by the mqacnment xl group on immediate and de layed tyest's i the tr'xin
task. ‘ : ' o

11, P puumnml sub_;u:ts inall blccks nc.luwed sxgﬁmﬁcan Iy bctter th n

: f.)ntrol subjects on the dela yc:d test on the lmm mk,
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LONCLUSIONS AN D RECOM\/IENDA F[ONS

TR ,‘Tbé Centeal Focus

o9

Most of thc ciénrjd‘concems, their ektéh%iéns and derivatives that are taught

Jin schools are 1mbeddec in the mglml stmctu;c of a mamn dlSClpllnc “The present
hteratme survey has shc:wn tlnt dLLL]QtJthH of AanectuaI devclmnmm is the

: prct‘ened method to 'nd in the undexatancmg ofsuch concs,pl*} by pupxlm Itis
believed tlmt if the abmty to reason formally can be nnprovcd then venel at
~fxcluevemcnt m school science pcrmrmame will l‘o]low

The thcsxs uons:sled of an expcmmenm] trammg u‘udyf wluch eummd to mduce

combumtomzl reas soning in adolescents. The training wasmmnsxcally‘ fagetian but

acted sgmulm'nccmsly.aszm‘ operationally delined Ausubelian a¢ > organizer for

: ;n'éwfl learning maféi‘i‘:ﬂ Both P‘iagétiazlf and Ausubelian te’iiets » -« herefore used

as cmmplemen tary toc)ls to promc:te aclnevemeni in phys w al suencc‘ T!w exatt.
'EAtGIflf of overlap of t‘hc. two themm depmd~. on the slance of the viewer wzth

‘raspe:ct to, mtar alw; dxsmphnc paycholc)g,ical md SOCLQIleuaI pressuxcsx 'Ihe fact .

tlmt con mbulors to researcl in thm common area often nmmﬁ,st con{ms(mg
“in tcrpretatmns, mms, methcds anc xdenhfy helctogcnwus sets of pmblems ]S
dmdoxically rcassmmg. An omall con\mrgunce of opuucm as to thu dugxeu of

mterrelmon of the theories o[‘ nget and Ausubel would mchcatu a Tacile approach“’ .

to the hlghly compicx (immm ol“hum’m lc'nmng
© The work in this thesis was divided broadly in to four sections :
(i) 'Ihc: 1eportmg of 4 proccdurc for lmuhle»-h ¢e 'ulnnmsmtmn of
2 ,ng,et 5 ﬁrst CthICdl c\cpu‘r 8 L, m amwex to ﬁu&[l rcqmrc‘mcntw as upncssed in

Lhe In[omtu res

(i) /\nalysxs of the struutuwol Piago Inst ul\umcal c\puumnt in

ordcx to contribule towards the nu,d lorcnnmstcnl slnndmdq in ey aluatm, lmmal -

combumtoml Ihcmgh[ by means of this (e




Eeing 'Ihc devulcmmnt an(i cxccuuon 01‘ a (rammg proacdm‘e amwd at

' enhanccmonl of nge ian cognitive lcvds‘

, ' ~(iv) ’1he llh]lSdl]Oh of lhc trfnnm;:, pmc&dure as an Ausubelldn advancc
organu,er for novcl ;wldenucmatter '

These four partly é\?c’rhppinggmup’s- of probl lems ckanskti'tu!::ed~thef'~séop'e of a
systematxca]ly unified study., Tha main emphasis of the thesns was dxrectad townrds o
: qucshons i‘a lmg mLo the hst two of Lhe '\bove qmstxcms. : '

112 1Expéﬂf:’nehml‘:(‘),i‘xtt‘:()mes o

112 “ Attainmen tb[“ijéctiv‘es

'I‘hc m'uu obchtm of {he thws was dn.u.lemllon of mtellectual dwclopmcut
tt} enhqnca acmevumnt in phys&cal scxem.e‘ T\VQ )osr~trammgr issues werc Uu:refm -
ex umned firstly, pmmanon of cor;nnhve IeVe and scmndly, 1mprov¢,d achxevemcnt

. on school learnmg m'ltcmal The Study 'urmd ;\t qfﬁrmat\vu qnswexs tQ m two central

' queshonS :

‘Is n pc:sss;blo tQ clwclop a prouedure to pmmote muuwum mowth"
o ;In pmhcular, is it pt)s‘nble to mducu f”armfxl thoughl i the F@rm of
combmatoual rcasomng wmch is mtmmd and carn be tmnsferred?

s 1t pocsnbk tlmt the abow pchcdum, whmh ml}ctb nguthn cutena‘ :
also mects the re,quuemcnm of an Ausubetian apprmch in the sanse

'thctt it can ﬁmli(atu the learning ot nc’wu academm nntcnul"

Fhls conclumon was dcrxvcd from tcstmg (he hypothucs wlnch had bmn ermula!ed
aL lhe begmning of the s(udy m ordex to mveqtig‘vc (e [’ollowing issues o

S ) ‘Puot Lo any miewcnlmn, wcu, lhc c*qmnmen!al 'md contxc;l;,xoups
'(,qmvalcnl in combinatorial 1casoning, abilitics?
Alter Lraining, was (he M\wmmcnh\l proup suponm lo lhe wmml
: § ;,roup on amnoprmto ;mkw Was supmmmy :

e petained?

o Lranslerable?




Prior to mstmct:on ‘were the gwmmental and contr ngoups
= eqmlly unf'nmlim wsth the qelectad academxc maLerml"’

After tu'\chmg, wac: the expermwnta} g,; oup supcnm to the control

- g,rou p

in lépmducmg F%ts" '
“in dc:epex cencepm'nl msn,hts'?

| »m thm}\mg combmatouany‘?
© i thiet mg f ormaﬂy?

, '1 he dccxsxons on thc First and t urd af the above groups of hypotheses satlsﬁed
: thc statxstml zequuunents of l xe rescaruh desmn, In. thu former cwse, th\, expmmemal
1nd contmi subject% m *111 the blocks cwcpt one wcre eqmvalent in c*ombumtoml '
< reascmmg dbxl;txes, The t,\Lepthh did not, howevem inany way jeop wardise the study,
I n the latter caae the expmméntwl and control subjuc s m dl hL blccks wem equallv k
: unfmmlmr th'x the sclected academic m'uermi e

: he obsaned c\cpumnc’nml mnc,omes of thc seumd group of hypulhcse
showcd that many pupils were cl‘l‘eetmly able to function and tackle selected
,c;om,bma(oml problems on the foxmal level, which they had not beeu able to do pnm

o tmi‘hi‘n;" This was shmwn, mterrzlza, by performance on the train task whmh was D
devi%d as an mstmmcnt w!m.h measumd combinatorial skills but was nm w[rmd to
‘ tha sta Lus of a ngunn Lquwa uu (Ctmpter 6). l*m uammg ﬂsscssmcnt purposes‘

’ : sthu measuremcnt sc'zlc rcﬂcctul only dLgJ(‘L of systenmhsatmn with pnnaltius for- ,
< xcdundantcombmation.,, I‘r:mwc sulm,m achieved mgml icantly higher scoreson

L the train tﬁsk Umn untmmcd sut,uccts.

Traumd subjccm dlm pexfmnm& mmuimntly hettw on lhe pmtttst :
(C’haptcr 7). Prmr to lrdmnu,, the develo pmental lwuls of tlm vx]:)mnmuntnl gﬂroup
s ochxvcd oh Piagel’s ﬁxsluhexmcal expcmmm were 244 eoncmte 41%
' h*mmonal "4/ gar y(o;ma! and 114 late formal. After (rmmm“ Huse lwola l1
: unpmvcd to 1% mncretu, 149 tmnsxlmnal 80% carly formal and ’?7 late I’mmz\l
[‘raming was, howwer dommmlaf o mok,l, latc Tmmal sub;cctb.

Specific transfer, namely, transfer Lo other tasks requiring combinatorial
_reasoning, was sal’isrzlctmy sinee the two criterion tasks differed from the tmin"ing o=
,ktdsk A delayed test on the train wﬂualmn task, three weeks ¢ ((uwmniomumm

of the ktx‘ammg,{ sh -ch no sxgn’hcanl dnl‘cruncu e om the mnucdmtc tost (( h-’\p(u‘ IQ)

e




: ,Succcss[ul Ll ammg m'ly bc inter pmted as mduccd pxogrussxon '\long thc contmuum of‘
conuete/abs(mcl thoughtin that the c,hamc.t mstxcs of founal rcasonmg are '
u‘ncxeasmg,ly cmpmcwlly cxlulutcd Raote lcammg. mnnot bu supposed in tho presence

 ~‘01 tne criteria of g a.t,ntmlmblhty and refention and thus some benefici al alteration
to the co;z,muvc structures must have occuucd (,vcn if the nature of such nltu‘mons

lms not been tdentxhcd

; ’Ihn, obswml c\pénmmtal outconm ol“ the. I’oul(h g,mup o( Ixypothe‘;cs
i showed that. ihe trammg, inifs dtml I unction as mstrumant of cogmﬁvc, accclm utlon

o ;md Ausubnlmn ad Ivance orgamnr affected certain m,pwts of the matcmal on rﬁtes

, of reaction to a signif cant extent Aﬁex t;eachmg. he experm‘:enial g,xoup was
: _supermr to the &Omxol group

in reproducing facts
_in thinking combinatorially

ok

10, 1thcr th'm tmxmng, conmbuted m puriomnnm on issues recmnmgms;ght mto

~the subgeci»ma!tun ’Ihere was thus no signilics mt difference bclween the pcrfmmances S

s of trained and unlmm&d subjects ()11 items rcquxrmg apphcauon of knowlc‘cigo, Ihgher

‘ ,IQ suluects tended to achieve ln&,her scores in this areq but their supeuouty was zwt
gemmlly sxgml‘xcant Tmmcd subjcm were nol able to etfwi nonspecxl‘m tmnst‘cr 0t"
thejr ttrmm%, Umt is, thLy did not show ,my szgmhcmt dxitucnce in pexfommnce ' :
I'rom control ‘;uhjccts in (hmkmg, Farmall y, as mensumd by 4 test ftem wlmh rz_quu'ed
the use of f compensation skills, The Denefi ls of lrmmm_,. olmrvcd on the Ieamum :
topicasa whole wwa small but mcasumhlcﬁ Any gains in acmevemmi are wor thwlnle, :
‘_smu, many pupus were 1hus cmb ed to gmp wnccpts mth an abstract commmtmn;’ ’
Particularly for caudmam cm the mwlml border in school ’u,hxc,vcnwnt tetms, :
; biasing thur resu) s lowmds !hc puss suh, by ﬁeans of tr unmzx may m\pmve thetr:"
motwdtton. :

1 122 iffects Qf It1clp1)et1§lei,1,iz ‘Variablés

’Ilw in ucnws of age,s 1Q and 5c~< were ex camine 1 at cach stage of thc ;
mvagﬂLmn with, mrw' alia, the mmm oh]ucuva ()fustt\bhsllmg the unpnd ol these
“variables on unplemulmuon of lhc Lraining in pmuwe anmnmnon of the effects : R
-~ of these parameters involved ' o |
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