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Chapt.r 1 

'!'lIB PROBLD AND DD'IIfITIOKS OP ftRIIS USED 

The pl'OC•• of ..t'al denlo~t hu been .tUdiecl ateuiv.l, 

'" Je.. Pi..-. Pl...t hu id..tifi...t .... within the ov.rall dev.l

o~tal PIOCe••, each Neocuiable '" \IIliq_ curact.ri.tic.. Thi. 

cOlitrilNtion of the .t... coutruct, .. ".11 .. .t.... deti111tiou, hu 

areat1J iDflueac" denlopaeatal P8ycholo87. l 

ThNe aajor .t.... of MIltal dev.lopaent have been identified: 

pre-operational, concrete operational, and fOl'llal operational. Traui

tion to the CODerete operatioaal .t... i. • ..n a. aarldq the beainnina 

of the earl~ 118. of loaic. Barl~ 108ic i. apparent .. the cOllCrete 

operational child vi.....i tuatiou conc.ptually rather than perceptu

all,.. COuervation i. the tea _eel to de8Cribe thi. chanae fro. a 

perc.ptual to cOllCeptual fl'UMt of reference. 2 

Pl....t attribut.. developaent of ..ntal proce••e. to adaptation 

which i. Yiewed .. requ1riDC a balance bet".. ...iailation and accOllO

dation. Ttl_, if adaptation i. to occur, infol'llation enterina thought 

PI'OC.'" ..t do 80 at a rate which allon the prevaiUna thought 

llrri. Sipl ud Prank JIDoper <....), 15ical 'I'b1nk1D1 in 
Chi1dJ'eD: __ucla __ on Piap!'. Tbeol'l (lift York: 1ID1t, aiaehart 
.... Wiuton, IDe •• 1918), p. 2. 

2Artlwr T. Jenild. Child ~lCbo1op <BDclewood Cliff.: 
Pl'eDtice-BaU, lao., 1988), p. ... 

1 
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.t:ruatan to iDC01'POnt. it.3 Sacc•••iy. aDd .oN 8O)IIlt..ticated 

Maptatiou wldcJa occur tJll'oulbout _tal denlo~t d-..tnt. tbe 

pnllCip1e 01 eqU1UbratiOD.4 

TIIB Pm8LBII 

COU.rntioll )au bee. detlDed u a tne 01 tbouIrht PI'OC_. which 

all_ tbe apH8aOD Of .....~i.. COllC.I"Il1... a Nlatlouhip i • 

• ptte ot at.ti.. pel'Oeptual cI1.tortiOU. 8iao. tbe coacNt. ope...

tioaa1 .bee i. ott.. clsanctel'1...s _ a .ap betwMa the pr••nc. aDd 

tbe .......ioa ot COBaerYation, cou....atiOil _.t be O\'.rtl, di.plqed
 

in order to be eYalu'ated.' 

••••arch hU lDd1cated that ._...atioD i. not 

t1l111 dweloped at it. o...t, bat i. ildtiall1 .....HCI i. illt.l'Idtt..t 

tOni. All tbe .... ot COIl8ervatioa bee.... .oN _tabU.heel i. tbe 

tlJllMWht pl'OO"_, it i. ~.....ecl aoN repalar1,. l'ina11,,_tuN 

t~ht pzoc__ iaclU1l. tl"eq1leBt ap,...ion Of couerYatioa.8 

Pi,,- )au iDdieated that be.....iol" i. depnadellt upo. both cocat

ti.. aDd aftecti.. tacton. 8lace the aprea.iOll Of cO_rYatioa i. a 

IlaDit.-tatloa Of behanOl", it, too, cleplDlla UPOll tbe cotPl1ti.. aad 

3J... Pi..-, 8i. P!JcllolOf1cal _wli_ (lfft Yon: ~ 1Iou8., 
1988), p. 8. 

"Ibid., p. xz1i. 

'Jean Placet, :!udp!.t aDd ReUOl11Df ill the Child (Totowa, If.. 
Je....,: Littlefield, Ad.. aDd Co., 1989), p. 214. 

81rri.. 8qel aDd I'I"aD.k IIoopel" (ed•• ), Locical 'I'h1Dk1D1 ill 
Ch11clZ'ell: a..earch DuecI OIl Pl..et'. Theoq (H.. YOl"k: 1ID1t. lU.uhart 
aDd Wiutoll, llle., 1868), p. I. 
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affecti.. de.... of the .ituatioa.7 III earb COIUMI"Yatioa, apnaaioa 

ai.tat be iabibited or facilitated if tba COCIIiti....peet. Ott the .itua

tioa an bald c.nat aDd the affecti........ an vaned• 

.,... .....t .t~ pr_.ted a .ituatiOll ill wldeta the cotPdtiy. 

1...1 of c:U.fticult7 ... bald coutaat ad t_ affecti" ..pect. wen 

vU'ied. To alter tba affecti.. ~. of tba .ituatiOD, t-POr&rJ 

onenJd.p ... illtl'Oduced to aap1it~ panoaal iIlY01.-t. ID. thia 

.a'l, the eftect of affective d..... OIl t_ apN88iOll of COIlHnatiOli 

... ctet.R1Iled. 

8ta~t of tba PI'ob1ea 

:00.. t-pol"U"l owaenJaip of OM of two caapand object. affect 

t_ apareu10ll of COIlHnatiOll COIICenai.. tlaoM objecta? DNa the 

effect _ t _ _ ......ioa of CODHI'YatiOll of ~poftZ"l OWDU'IIlU.p of OM 

of two cc.)IU'ed object.... ia 'the oou.natioll tUk naatll co_tat 

.... MI_ ad f ••lea at t_ Id.flpoillt ... lenl of quantit'l co_a--

Yatioa? '!'bat i., do IIa1ea UId f~ .ith -.clerat.l'l dev.loped 

apneai.. of co.....atiOD nepo.... aill11arl'l tmd.r the cODdition of 

t-pol'U"'l owunhip? 

State.eat of Rpot..... 

The fo11ow1. ll'lPOtb t ..ted at tile .05 lev.l of 

.ipificuc. to detU'lliu poa.ibl. effect••f t-PGI'U"I owaenhip U)lOIl 

the _DI•••ioa of COllNft'attOD: (1) t_porary owaenhip of OM of two 

coapand ol»ject. b'I ch11cln1a at tile appzoadJlat. lI1f1poiD.t ... 1.".1 of 

.....tit~ COIlHZ'YaUoa <-a, wet_ht, ..... 9'01..) doea DOt .t.uficat~ 

7"'.a Pi..-, ftlcbo1oll of IDt.ll1f!I!C. (Totowa, New "'er..,: 
Littlefi.ld, Ad_ ..... Co., 1188), pp. 4-5. 
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alter the _pn..1oll of cODHrYat1Oll CODCeft1aa tlloH object.. (2) tlleN 

1. 110 .1p1f1cut cU1fN"eac. in the .-o\IDt of apnaMd coueI'Yat1oa 

bet... aal•• aDd f-.lea at the a~t. II1dpoiat ... 1.".1 of .- 

t1t,. couervatloll; (3) the .ffect of t_porary OWIl8l'11hip of ODe of two 

cOilpared objects on the '->U1lt of ezpreaaed cOD••ryatloa CODC.l'Il1q 

tho.. objects doe. not d1ffer 81p1:flcantl,. bet...n aal.. and f~.. at 

the apJ)1'OX1aat. II1dpo11lt ac. level of quant1t,. coa..rvat1oll. 

P!rpo&!e of the !t1Idl 

....... JRII'PDM of tM pr•••••t., ... to detUlli_ 11 nried 

atfectl" 11lY01..-mt, .. 1atroclueed tJuorouch the coacl1t101l of t_pol'U')' 

owunh1p of OIl. of two eOlQU"ed object.. had a .1p1f1caat effect ullOa 

the apnauoa of couerntiOll oo_ent.. tMM objecu. TIIII .taq fu

t_1" J'UJ'1lO8ed to _aal_ poulbl. dlffeJ'fttlal effect. of that coDd1U_ 

bet..- aal•• aDd feaal.. who...... COl'I'Mpollded to tlw aPPJ'OZ1IIate 

a1clpolat ... level 01 q1I&Iltit,. co...-natlOil• 

• !pUle.... of the St_, 

.,. PNHBt at1ld7 11lft8tiaated the ,.a1.b111t,. that aitu&U_ 

.hich ....... a 8reat.r decree of affectiv. involY_eat .., 1llterf.n 

with OZ" accelerate the ...u..taUOll of coaoeptual tb.1Ilk1... Cncepta 

whieh are .:Ki.rate17 eatabUabed 1.n the thouSht PI'OC..... ..,. be _t 

effic181lt17 aprtNl8ed under CenUA d.poeea of aff.Un 1nvol..-at. 

For __pl.. 11 thi. w.n app11ed in tbe school ..tt1.... t_ tuG_I" 

who preaeat. at.rial for d....lopaellt of conc.pt. JI1Sht aulne t_ 

cleene of affective involv_At po•••••• b7' the .tud.At.. Studeat• 

• a,. lean aDd _pNt18 COIle.pt...t effleifttl,. at __ opti.aa1 1-.1 

01 affectiY. iaY01.-t. 
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Hol"111OIlta1 decal.... Repetition witbin a period of deve10paent. 

In the pN8ent .tUlly thi. ret.rred 'to ...., ftipt, and vol.. oO_l"9a

tion within quantitJ cou.rvation. l4 

..... oouervatioa. The iUl.tellCe that the 8IIOunt of 8\lbetaac. 

of .. object ~.. lnYU'1ant d_Pit. i t. ~.ical .hape.15 

II1deint !Ie 18\'.1 of quntltl couervatiOD. 'I'be .... of tile 

SUbjects uaed in the preaent .tudJ which ... at the nne to tn year 

lwe1. Thi. correapoDda to an ... aid.., thJ:otaP tile repol"ted quatity 

couel"9ation ..quenc8 wb.1ch _teDllecl frca aces ..... to appl'QX1matelJ 

16twel... 

Operationa. Act. of CClIIbiaatlon whicb &:.'8 orcanizec:l IICcordiD& 

to logic and the l.w. of CrGupinc.17 

Pre-operationa. A proc••• of COIlbiniD8 unit. or id... in pre

lOgical IlUUUWra. 18 

Quantitl couel'YaUOIl. A particular tJpe of co_nation in 

which illYlU'iance i. UDdentood in physical quantitJ conc.pt. of object. 

l4na..l1, ope cit., p. u.
 

16xbicl., p. 288.
 

16DaY1d ElkiDd, "Ch1ldftn's DlIlCOY.1'7 of tile eouervatiOD ot
 
Ma.s. Weight. UMf Volga.: Pl..et Replication Study II," The Journal of 
Geutic PllrebD!ofl. 1961, -.2SI5. 

11J.M Plapt, PIIycboloq of Int.lligenc. (Totowa, Rw J.ftfIJ: 
Littlefield, Ad... ad Co., 1966), p. 139. 

18Ibid., P. 135. 
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dMpit. cenull C..... la tbe object ' ••bape. OO....rY.tloll of quantlt, 

ll1Cl__ ..... nt.ht, ad yol.- couerY.tloD.19 

T_J!0!'!!'7 onenldp. A COIIditloll cllancterisecl bJ both of th. 

fol1ori1ll: (1) tbe Abject ... 11.... pl1. of cl., .t tbe ....11l1l1... of 

the t_tl111 ...1011 aDd told that tbe cl., would be lat. dart. tile t1ae 

Ile ... to be t ••tecI j (I) tbe ezpert_llter .ed .PPl"OPri.t. 208....1y. 

lIdjectlYe8 ...... l'efeNilC. to tile .ubject '. cl., ... -.d•• 

• 01... COIla.rY.tlOil. A partlcular tn- of quantit, co....I"Y.tloll 

111 which the clat1d lul.t. tbat tJae YOl_ of a object ..-atu coutat 

d_pit. ""'.lcal .1t.ratlou la tlae .h.pe of the object. 10 

-.lpt couerY.tloll. A coDdltloll of quatlt, coueI"Y.tioll ill 

wb1ch the clat1d lul.t. tbat tbe ..llht of a object naatu coutat 

d_pit. chaDae. 11l tile .hape of tile object. 21 

LlIQ'fAftOJlS 01' ,.. STUD!' 

ODe aajor 11111t.tloll of tbe pna.llt .tull, .1'0" fna tbe 

n11... upoil tbe t_poft!'J OWIUtnlatp Pl'OCeelun uecl to affect tbe 

d..ne of affectly. 11lY01....llt of tbe .ubject 111 tbe tYk. Then ... 

DO "IIUI'UC. that tbe procedun c••eeI tbe .ubject. to aperi.lIC. the 

._ decne of lDYOly__t. lf _, .t .11. 

1901... Plapt ad Barbel I ....1d..r. '!'be PIIlCblDlap of th. Child 
(If.., York: _lc BoGU. IIlC •• 1981). pp. IT-II. 

2Orl...ll. Ope clt •• p. 211. 

21Ib1d. 
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Chapte.. 2 

ann OF LlTDA'l'URB 

A NYi.. of related litenture hu indicated that OUMI'OU8 

verificatioD .tudi.. have been baaed OIl Piacet·. approach to aeotal 

developaent. Pleet '. inaietence of qualitativel)' diffeNDt .t.... of 

c08D1tive elevelO~Dt, each ieleDtifiab1e by unique procluct. aDd .truc

tun., liu ben auiDed by .....arcun 1I8i.. IIU)' reaearch elHi.... aDd 

techDi'..... O.ervatiou of Pl_t, eaiDed iDitia11)' thl'Oush cliDical 

o.e,."atiOll, have ben n .....tl)' t_ted Ulcl 1.....17 verified by 

_pe~ntal .tudi••• l 

Review of the Ute..ature hu included two buic type.. Fint, 

the lite..ature which contained Placet'. oriCinal ob8el'Yatiou .u 

NYi...... The cODtributioD of till. li teratUN hu ..... to Htabli.h 

tu tbeontical bue upoll wbich tile preMDt, .. .ell .. othe.., .tudi.. 

have ....n .et. Secondl)', Nri.ew of the literature ha. included .ub8... 

queat aperi..Dtal .tucli.. b...cs OD Placet'. theol'7. TIle contribution 

of the.e .t\ldie. hu beea to t ..t the onCinal theoretical poeition, 

aDd to olfer clarification aacl nfin-.nt for followiq .tOOie•• 

The literatuN reYiewed i. preeented ia three Neti... '!'be 

fiNt Netion coapare. pre-opentional Ulcl coacrete opentioDal .t.... 

ia _tal develo~Dt. DlffeNDCH, .im11aritie., aDd. coapuoieou aloae 

l.Joachia F. Wolllwill, "~ Pel'Oeptioa to I DfeNDce : A DhenaiOD 
of co.attift Dn'elo)lMDt," IIo!aIftpl!! ol the 80cietl fo.. the .....U'Ch iD 
Ch11c1 Denllof!!!!, ..... w. KtM_ ad C. KuJal-.., 1.2, rt (2), 92. 

9
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c.rtUa d1MU1oll8 wen PNe••ted. The HCOIId net10. Nri_ the topic 

of couervat1oll. A pz1.Ju1'J c~t.ri.tic of the concrete oJ)erat1oaal 

period. tbJ.. topic hu beeIl the object of ."'1"0_ _peri_tal .tud1e••J 

An _aatl1atioa 1. 1IIld. cODCft'Di_ the .t.... thl"OUJlh which couerYat1011 

Cndua111 aPPIaN. and the ... .t which the8e .t..u occur. The thiN 

..tift 1. cOIIC.rud with fllCtel'll affect1. the expre..10. ~ COD8el'Ya

t1oll. Thi. net101l ...._ the cornl.t1ft betwMll the actual preaeac. 

01 oo......t10. 1a t ....ht pnc.... and the .neat to which it 1. 

eapreaaed 1. the eouervat1oa teat. which an preaeated. A f1aa1 C08

.1d.nt101l 1. coacerned with the .t1mllu qual1t1u of the object. 

p~tecl for ce-par18011 1. tbe COIUNtl'Y.t1oa tut.. It 1. .hoD that 

ph)'.1eal .tillU1ua qua11t1.. 01 object. UHd 111 the tut1. PI"OCedurea 

affect the eqqoe8810n of eo••rv.t101l.3 ....earcll hu DOt beeIl COil

ducted. however. 011. the w., 1. widell affective .t1-.lua qual1t1.. of 

object. 1afluue. the expreu101l of cou.rv.t101l. 

~l'&t1ODa1 and CODent. Opn!t1ou1 !!IoSht 

Piapt has d1.t1apt1..... _tweea pre-open.t1oul ... concNt. 

operational ~.. 01 tboucht. Pn-operat1oaa1 thoUJIht eu be cllarac

t.r1sed bJ' reuoD1... buecI 08 pere.ptul input. wh.re.. Huoni. bued 

OIl concrete operational tboUJIht occun .. perc.ptual 1aput reaa!u .ub

ol'diDat. to extatiaa lmowl.....4 ne••los-ntall1. tbouaht which 1. 

2J. H. 1'1•••11. The DeftloJ!l!lltal PIIHlaoloq of Jeu Pl.._ 
(Priac.toll: Van Moratrud ee.pa1lJ. IDe •• 1963. p. 184. 

31.. C. Usc1r1a. "Situational Gelleralit;, of Cona.l"Y.t1oa." Child 
DeY.lo t. 1984. 35. 831-841. 

4J Pi..et ad Barbel Iaheld.r. The P!7Choloq of the Child 
(llew York: "'1e Booka. lac •• 1961). p. 99. 
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pre-o..ratloul occun 11nt, U'Id 1. later followed bJ CODC~ opera

tloaal tbouPt. 

Dlfl.NDC... Diff.Nne.. between the two type. of thoucht have 

..... ldent1fled both ln chal'act.rt.tlc. of the outcome of thoUCht 

Pl"OC"•• U'Id In the .tructUI'H of the pz'OC..... t~.lv... The out

CC*e of pre-o.....Uonal tbouCht d.e..Ddent upon perceptual lnput 1• 

..MDtlally .Ubjectl". In natUN. OppoMd to thl., tu outco.e of 

COIICNte opentJ.OD&1 tbouaht. d.pe1IdeDt upon 4IXl.tlJ1g kDowlqe, 1• 

••_Ually objectlve. Pi..-t NUOned that thl. OCCUN becauae of the 

charactert.tlc. of pl'OCre••l"....ll11latlon. In pn-operatlonal thouaht 

...ll11latlOD of pel"C.ptual lnput Pl'Vgre..lvely alte" the ortlflnal 

po.ltlO1l. thua chanct.r1&1q tbe dl.tortlq nbjectl". quality. III 

coacret. operatlonal t~t. .....r. tIM poal UOD froa which on• 

...ll11lat__..rt-.c• ....u.u UIIOIaaIIged. d_plt. PJ'QP'e8.1"....1111

laUOIl. 'l'Ili. allon tbcnaaht to ..-ain obJectl"•• S 

DiI,.NBC_ In tile .tl"llCtllNll of the two tbDuaht pl'OC"." have 

....n lDd1cated bJ Pi...t .. lie ea-pancl pel"C.ptlon ancl lnt.1UPDC•• 

• • • we can • ..,. that peft.ptlO1l dlff.n froa latell1pac. In that 
the .tructUI'M an lntraaaltl"•• 11'NY.nlbl., .tc. aDd not c.po8ed 
In .ccol'duc. to tile 1... of poupiBK.8 

Pi..-t baa coateaded that operatlou pNaeDt In pre-ope...tloll&l 

thouaht aN not 01'lran111ed lnto poupi.... 1JDtl1 cOIICNte operatlonal 

thought h.. been achlend. Pi.. condltlou of groupl_ whioh .ut be 

accoapl1.bed tor thought to bee.. concret. operatlODa1 ha....... 

503'•• Pi_et, P!Jeholou' of Int.ll1PJICe (Totowa, !feW J....,: 
Littlefl.ld. Ad.. aad Co•• iiii). pp. 7&-76. 

8J1d.d•• p. 78. 
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ldeatltl" U: (1) ocab1u'll"t:r. (2) Nftl'll1blU'l,. (I) auoolatlv1t,. 

(.) 1d_tl~. aDd (I) 'lautoJ.oa)-." 

ot_r NMaftben ..... -.ph_l.. dltt.reDC.. 18 tbe no tJ'pM 

ot ..tal eDtl"t, baHcl OIl 'l1Md1' d......,. QOa tJae s.-dla'le .u.

1118 fleld. ne,.Bd8llC. upoIl the ~tat••t1ata1u fl.ld. botb .,..tlal 

.... t.-ponl......... reported to cleo...... U COIICNt. ope...'ll_ aN 

acid..... WoIalwil1 ......UtI tllat wit.. tile dec....... 811... upoa tbe 

~late nt.1ua fl.ld 18 GOIIOft'te operatlO1lal t.IlIouIht. t 1... 

lacNMed l .......UOll of II)'IdIoUe pac.....' Z1Jd.l_ ooatl tbi. 

11l t_ .... of ..bel' C08II8I'Watloa ..... cb11clnD po.....l .. cODCN'te 

ope tloaa1 tbnClat (1) 11 upoll peneptual C1IN 

18 eau-tiJII dl.t~, ad (I) teI' reUaac. 08 quaattflcatlOD 

.bll1tl.... Ill. at., .., Pe1 COIIC.rat.aa quotit, COIlNl'Yatlon. 

poe...loa of COIlcnte operatlOilal ~t ilMlieated lit' the deoJ."8Med 

UN of pel'O.ptual caea aDd .. lao of loPcal proced1lrea.10 

1'be .-t "lc cl1tt.l'eIlO4t betwl. the two -.ct_ of tbO\IIrIat .... ll1d1oat_ 

b.r	 WoIalw111 no ldeatltl" 0 ....... 1. pn-operationa1 tbouPt U ...-tl 

11tatl........ 11l COIICret. operatl_1 tbo\lclat .. qua11tatl...


.,
Ibid•• pp. 36-42.
 

Iwohlw111. Ope cit., p. 81.


"'rbert Z1a11.., "A Bote OIl Pieet·. CoJac.pt of Couervatl_," 
Cld.ld ......1o...t. 1.3, N. I."'•• 

10&. D. 1'81&---. "Aa _&1_tl_ of Pi..-·••twt:r ot tINt 
child '. deYelot-eat of tbe coac.pt of diacolltiDllOUII quantitie•• " Paper 
.... at ".... Pll)'c1lo1........ Yen. 1.1. cited bJ J. II. n...n. 
The DeY.loe-tal PalCIlo1i1 of J_ Pi••t (Priac.ton: Va Hontrad 
0...... 1M•• iii3). p. • 

UWoJalw111. Ope clt •• p. t6. 
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diMD810n of Hlectivit, indicated that concNte operational thoucht i. 

able to tol.rat. ~,.. il'Nlevant iDfonaatiOD ritbout d..... to the ovt

ca.e thaD i_ pouibl. with pn-operational tbouaht. Thtrd11,. cc:apari

lIOn ale... tlae diM_ion of coat:l.aUit1 _ IIade iDdic.tillS that concrete 

operational thouClat i_ .bl. to illtesr.t...t.ri.l over are.ter _patial 

aDd teaporal di.tances than i_ tl"Wlt for pre-opel'.tion.l tho'uaht .1S 

eo........tiOil
 

A uJOI' attai_t of tile COIle"" operatioaal period ... 

reported to be the o_t of ~.tiOIl.18 Th. _tructure_ of couer

••tiOil aN 8Oft1'MCl bJ tile 1... of J.oclc, ratber thaD b1 peK.ptual 

al'Oupt...l'l Fl.v.ll def iBed coaaeI'Y.tloll .. : 

••• the cop.1tion that certaill pl'Operti._ (quantit1, Iluaber, 
,"-,la, etc.) ...un illYU'1ant (are COIlHrnd) in the tee. ot c.r 
tain trautonaatiou (cl1_placiaa object. or object part. in _pac.,
MCtiOll1aa all object lato pt__• claaDaiDa it. ahape. etc.)18 

Pi... further id_tl:Uad couen.tiOil .. bei... ill ••t.t. of 

lIObil. equ1l1briua. The di8ti......h1... chal'8Ct.ri.tic i_ that perc.p

tioa i_ dec_uNcI in • .,_u-.tic ••n..... aDd that thiDk111C baHd Oil 

~bil. equ1Ubri_. "co-o!'d1a.t.. aU tlMl ditf......t Yiwpoiat_ ill • 

..,_~ of objective ~ipcociti..."l' 

lBwolalriu. Ope cit •• pp••-103. 

l8.1e_ Pi...t ••_.ot Iat.1Upac. (Totowa.... .1...,: 
Littlefield. Ad.. ad 00.. 1 • pp. 138-140. 

l'lPiacet ... IDhelder, Ope cit •• pp. 9T-88. 

l8plaYell. Ope cit., p. 145. 

l·.1e. Placet, P!lcbot:f of Int.1U,ftC. (Totow•• If.. .1erH1: 
Littlefield. Ad.. ad CO., 1986 , p. 141. 
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C 

St.e. ot couenation. The ouet of couenatioll !au beell 

idelltitied. DOt u appeut... ia .. a11-o...~Id... t ..ldoa, _t wttla 

inten1ttent period. ot pn.eace aad a.ellCe. Inltla11~, ~l"9atiOD 

h.. beell beill8 _pruMd with ran fnquellC1. lI1ttaat.11 be188 

.eaenli to mn .ituatiou ad appeU'i. with .natv tNq-.c~. 

'I'Iut equiU tioa of cotPl1tift .ctio.... wh1c!l .... co_nation poa

.ibl., Iau diYided iato tour .tepa: (1) perceptiOll i. able to 

cater upoll -11 OM upect ot • PI'Ob~ 01' object, (I) ceatertac ocoun 

on .oN thaD OM upeot ot tb8 pNIll~ 01' object. but: tile o_teri_ an 

i_l.ted aDd IIOt oooJldiaated. (3) cI1tteftllt upeou ot tb8 pt'Obl_ or 

object an het..........l, cnt.Nd aDd decent.nd. aDd (4) 8\lCc••ift 

decelltnU traufol'llatioaa 000_. cteceater1ac beiac achieved in • 

cool'diu'ted ao 

'I'Iae four .tepa of equt.libratioa of cop1tift 8Ctiou baft bee 

UNcI to _plaill three fUDCtioDal. .t.... Which de8cribe tile ouet of 

tiOD. '!'he fUDCtiOlUa1 .t..- which de8cl'1be tb8 ODHt of co_... 

y.ti_ U.ted below: (1) tb8 .t... of DO CO'DMrY.tion in wb1ch DO 

cool'diutec! deceatert. OOcaN (.tepa 1 ad I). (I) the .t... of t .....i

tory co_n.tion in which the .ppe.rance of coordin.ted decenteriq i. 

illterat.ttent (.tep 3). aDd (3) tile .t..e of CODaenation in which 

thiDk1... 1. pwel'Ded b1 .ucceuiye clecntraUsatioll8 (.tep 4) .21 

eouerY.tiOli of quatitr. Conael'Yatioll of quantit1 is 0_ 
d1_na1oa of total cOD8erYaUon. In qulUltit1 conaerYation thouaht i. 

2Opl..ell, Ope c1t., pp. 146-24'7. 

21Ibid •• P. 299. 
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coacel"ll8d witll agilli... n1.tlo_hipa ree.l'dl... tile l'bT.lcal .tructUI'H 

of object.. Wlthia quattt1 c....I'Y.Uoa, three upect. of quaatlt1 

ban ... defl... : .... , ..l,lIt, aDd Y01_ COIIMI'Y.tlO1l. Co_I"Y.tlO1l 

01 t .... tla.ree upect. an reported to occur .t dlffenllt ..e levela aDd 

11l aa lJlvU'1aat .equellilCe. OGueI'Y.tlon of .... 1. reported to occur 

befon tile oaaet of "elallt couel'Y.tlon, "hich 1. followed by COlUlel'

v.tlOil 01 901u-.. 21 Ver1flc.tloa baa __ offend bJ Uk1nd,23 

Koo.ltra,14 Lovell,. aDd -.ta1und.18 l17de reported fra- her fladl.... 

tIlat tile lavartaat ONer ".. aot • aece••l t1 .1nc. couel'Yatloll 01 

"elcht ".. _pre.sed without apzoeaaloll of .... couerv.tlon. ffI 

12I1t1d., p. 12. 

l3Dav1d B1k1nd, "CIa11.cl1wl ' • D1~veZ'1 of the Co_l'Yatloll of 
..... , Wei,ht, and Vol,..: Pi,,- lep11c.tloa 8Wd1 II," '!'he JOUl'Dal of 
Genetlc PIIlCbolop, 1961, IS, ••• 

24w. Kooaltra, "Den1o...."1 TNIId. In tbe Attal...t 01 Coll
Hl"Yatloa, TraDalvit" aDd "lattri_ 111 tbe OIlqeMtlc POUDdatlO118," 
(Wlpu1tl1Shed Doctoral dl_rt.tlO1l, W.,. 8t.te UIl1venlt" 1M3), clted 
by Irri... 81,e1, A. Roeper, ... J'rak JIooper, "A '!'rainl.. Procedure for 
AcquiSltlon of Placet IS couel'Y.ttoa 01 Quatlt1: A Pilot Stud1 ad It. 
Rep11catlon, " lcal 'I'h1B1d. 11l Cllt1drea: ".eareh Baaed OIl Pi et I. 
1'beo17' ..... Irriua 8~e1 aDd l'rallk lIDo... .. York: Bolt, Rinehart ad 
Wl_WIl, Inc., 1968), p. 305. 

25x. Lovell, '1'he Ol'OW'th of Baslc Math_tlcal and Scl_tlflc 
Concepts 11l Child.... lift Yon: Pb1101topbtcal Libral7, 1181), pp. 51-74. 

-Jaa -.:I81U11d, "1'Iae Acq1d..ltloll of CO_l'Yatloll of BUNtaace 
and We~lIt: I. Iatl'OductiOll," !Slcal 'l"h1ak1... ill Ch11dNll: uch 
Buecl OIl P1~tI. '1'beoq, ..... Jrri... 8i..1 ad I'nIlII: JIDoper ( Yon: 
Bolt, R1....art ad ftutOll, lac., 1188), pp. 111-1'76. 

2'1D. II. BIde, "An Illv..ti,.tlOD of Pl..et IS 'I'beori.. of Deve1
o~t of the 0Dacept of ......r," (uapub11.Md Doctoral dis••rt.tion, 
Ulliv....ity 01 LoIlCloll, 1N8), cited bJ J. B. 1'1...11, DeYe10~t.1 

P!rellolop of J_ Pi.. (PrillM'ton: Va JIoNtrud CcaPaD1, 'DC. , 

1863), p. 387. 
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Pi... relU'Nd to t_ C__"8t10D of .... Wipt.... "1_ 

with1a .-atltJ co.....tlO1l Cd 8 bol"1l1011't.l d••l_ bec._ of t_ 

npeUtlOD which tu. plac. witld.a ••1.1. pel"1od of cleftlO)111111lt•• 

Ap at .... TM Utefttue .... ladl0.ted Ut'tl. vutaaoe til 

reaulta .upportl.. tile tllvU1,.... of tbe o!'del' of ac....tttOil. ...."er. 
_n YU'l....... __ ..... ta tJIe ... of ... of tile ..... laltla1 

11Ddt_ nported. .., Pi... fMlld tbe of ..... wetpt .... "1_ 
CODMI'Y.UOD to lie .. foUon: (1) rntt.. Of .... ooevnd U"INIId 

tile ... 01 ..,... to elIJat. (I) ........Uoa of Wipt 00CNI"I"ed .t 

appzad.aat.17 ~ 111_ to ten. ad (3) YOl_ c.......t .... oocUl'Nd .t 

apprvataate17 ... twelft.- .......Hl'Cbel'8 Iuaft llM1tcated tha't the 

.... PI•••'ted by Pi'" an 1-. tlaD ... tbar 8tud1M llaft np

pDZ1:ed. ~11 ad 01ctrie haft .upported tilttla1 11Dt1t_ of ... of 

CODHl'YatlOD.30 t ....... 8t'Ud1.. bJ B1Id.lld31 .... UIl81I"1". ba.. foaM ... 

to be 'tW thaa Placet n,..... V..lri8 at'trillu'ted the vU'l... to 

d1ff t teatl. proced... &lid ..1'1. Criteri8 .... by YU"10U11 

.....arclael'8.33 1eYeU ad 01l1Yi. at'tnbuted vU'iuc. lJl vol_ 

2I8J'la...11. OPe clt •• p. D. 

-J•• PlIIP't. P!7cl!OtIf Of IDtelU,nce (Totowa. Rn JerH1: 
Llttletl.1d. Ad.. aDd CO •• 1988 • p. 133. 

3OE. Lovell aDd B. 01l1Yie. tlA Stud,. of the Cou.natln of 
8ulNrtallce til J1m1or 8cbDol Cld.J..dreIl." Loctoal ftillJd.. tD Q11dfta: 
....&r01l Bued OR Pip'. TMoI'f...... I1"I'tDa 81..1 aDd ITa. "per 
or- York: JI01t. Ilf.ubart aDd nutoll. IDe•• 1168). pp. 19-30. 

31Dk11Ml. Ope ctt•• p. DI. 

31o..tl'1.. Ope ctt.. pp. 831-841. 

33lld.d•• p. 838. 
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co_natl0. to different tJPM of Y01... altuatlou ad IDd10ated 

that 110 a1~1e tat 1. .ufflcl••t to "'UN the bJooad eateaoI'J of 

Y01_ COIlHI'Ya'tl_.S4 

'!'be B:g!'!!.lon of eou.rvatlon 

...... literature baa Nftaled that tHUq procedure. haft ... 

deY1aed to Il1dicate PNMM8 or .....0. of cODHrvatloa In the tJaoucllt 

proe_. Teatl. for the pr••8IIC. of ..... ..1Kht. and "1_ CClIlMrYa

tloa .... e-n111 bMa MCCaPU.bed b1 preaeatl111r the subject W1til two 

object. to coapare aDd "-1' qaNt10u about. Att.r phralca1 alt..... 

tlon of the object'. .hape, the aperiMat.r ub tile subject quenl•• 

to .1101t .....1'8 IDdle.tl. preaeac. or a••ac. of oOll88l'Yatloll. 

P1'Oceduru haft ...n111 NqtI1Nd tile nbJect to napoDd 

ftrbal17 to queatlou 18 order 'to ~rat. tile n.tua of C01lNrYa t 
I' 

tiOil. ft1. NqU1.....t of tile cld1cl to be able to verball1 coutl'UC't 

....... to IJ1ld1cat. _ ..... of oouern.tloa 1. tile tJlouCht proc .... 

__ tJlie object of critlcl_.31 ~_r cl'1tlcl. of teatl.. J)l'IOMCI.... 

\Wed 18 detection acI ....IIIIF••t of ao..l'Ya'tlO1l IlM d.alt ntll t_ 

tnN of oItJ_U __ I... -.:1... ,......... 

V.rbal ."•••101l aDd eoMe"atlO1l. BYiclftC. baa Me. reported 

that a nU.biUt1 PP alllt8 _twa. 'tile ftI'Ital __•••1- of ~a-

tl_, ........... _ Pi....1.. teat., &lid tile at.t... of CODHI'Y&t108 

I"K. Lwe11 ... •• 01c1Y:1.., "fte GI'OftIl of tM eo.oept of Vo1_ 
la .,.... 8cJIoo1 Childn., If l11oa1 'l'IWaJd.. ia aa11dNa<i;O!••uoIa ..... 
OIl Pi",'. 'J!!O!7, .... ll'ft.. "'1 ad J'nU lIDo,.r Toa: ''It, 
a:t.aeIIaI't aDd 1f1utoa. be., lNa), pp. 30-12. 

1&r1aYe11, OPe olt•• p. 434. 

3",,,11'1., Ope cit •• p. 831. 
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in the think1q proce... Placet indicated that then was a dilference 

between the pia. 01 action IUId the verbal plane. A cMld could conduct 

hi. behavior apl'tItI8i. the pre.eac. of cona.nation, yet if he weft 

asked to upn.. bi. pcMIi tion v6rba1l1, he was un&bl. to aPPl"Oprlat.1y 

re.poDd. Th..e fiOOi.. were IIOSt preval.nt in the coacret. operatiOlla1 

perlod.37 Perhaps conservation i. pre••nt in the thovcht proc••s 10. 

before it i. _pn..ed on Pl...tian tNtS. 

The rol. of vocabula17 ill intl_aci••uec••• on cons.rvation 

ta.ks hu been streaHd by 11&1&7 reMarchel'8. In a stud7 of qualltit7 

cou.rvatiOll, Berko aDd BI"OWIl poillted out the correlation between ~l-

eda. of vocabulary and perlol'll8llCe on conservation tuks.38 Gruen 

supported this by reporti08 that tralD1q in the u•• of tel'lUl before tile 

adallli.tratioll of cons.rvatiOIl t..a i~ cou.rvatioll 8OOre••38 

WoJalW11l u.cl Low iadicated tbe IIdvant•• of UBi. aoll.....rba1 

technique.. TIle1 intl"Oduced pl"OCedUNB which d...loped co_natioll in 

the thiakiq of the child UId reported theM c...... to be detected .., 

DOD-verbal Pl"OCedure., but DOt detected b7 .tUldUd verbal _t~.40 

ChU"lenorth preMIlted a tldl"d aethod for t ..tiq PJ'M8IlC. of 

cou.rvatioll. Subject. were preMllted vi.ual iDCoui.t.aci_ &Del. the 

37.1.an Pi...t, JucIf!!11t &Del. Bea80DlDl ill the Child (Totowa, New 
.1.ney: Littlefi.ld, Ad_ .... CO., 1818), p. 114. 

38J. Berko aDd a. Brenna, ttl'Q'Cbol1DCU1stic ....arch Method., tt 
Jlanclbook 01 ....arch Metllocl. ill Claild DeYelo....t, ed. P. B....... 
or. York: JOD Wiley ad Sou, ble., liiO), pp. 636-137. 

390erald GI'UeD, "Bxperi__ AtlectiD8 the DeY.lo....t of haber 
CoDHrvatioll ill C1l1.ldren, II CIlild DenlOpellt, 116&, 3. (4), 977-979. 

40.1. WoJalW1ll ad R. Lowe, "_pen-tal ADal,.i. of the Dtmtl
0188nt 01 eon..rvation 01. Jfuaber," Ch11d Deftlo~t, 1882, 33 (1), 
184-1.&. 
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atlmulua qualities of the objects on exprenlon of conservation. No 

studJ... lua."e aained the 1'01. between affective involv...nt With the 

objects uaed in the tasti.. procedure and the differential _presaiona 

of conaervatioa del1.ri.ac fro. that colld1tion. Alao. studies have been 

lacld. with ~U'd to pouible van.uee in cODNl"V'atlon apression 

between ..1.. aDd f_les. It is to thes. points that the present stud, 

directs itself. 



Chapt.r 3 

JW)CIdJOJtB 

1891.. 01 rel.ted 11terature ball llM11e.ted that qwmtlt1 co.... 

""atl_ hu .-n111 bMD aaaiUd ulq teatlac procedurea which 

Muure ...., wicht aDd YOl_ eouerv.tloll ..par.t.11. Detection aDd 

........t of q1Wltit7 Couerv.tiOIl hu been accoapli.11ecI bJ t ..tl. 

1ta tIa.Ne coutltuent ..pect•• 

Procedure. te8tillfl fN' .... , weicht aDd wlu.e co....rv.tlOil h... 

beeJl .1111181' 111 nWlerou RlIlllM. The .abject i. aupplied with two 

obJecu about which he .....t vl.ua11, CGllpaN aDd ....r que.tlona. Th. 

preaenc. of co...en.tlon In the .abject '. tbouaht proe•• 1. det.l'tI1ned 

frca hi. aunra. If the _peftaeIlter ri.1lea to t_t for .... co....n.
tion he rill Uk the .abject to coapare the .-Gunt of .abatanc. 1. the 

two object.. If cou.rv.tlO1l of ..lpt 1. bel. ezaaiD8d, the _peri

...ter au the .abject to coapare the two object'. welcht. Pi..111, 

if ccmaerv.tloll of vol... 1. bell1C t.ted, the aper1Mnt.r ..b the 

.ubject to coapare the yol.. occupied by the two object•• 

The preHllt .tud1 .plo,ed • Mtllod of d.tectlDC, M..uri.., and 

evaluatiq couerv.tloll of __, weicht aDd vol....1111181' to th.t ued 

bJ B1k1Ddl 111 hi. rep11c.tlO1l .tllll1 of Pl...t'. work 1. quaatlt1 couer

.atlon. Th. Hale Mthod w.. _teDded to -..1.. the effect. of the 

lDaYld B1k1Dd, "Ch11d.l'e1l'. Diac0ftZ7 of the COuerv.tlon of 
...., WeiCht, aDd Vol..: P1~ Bep11c.tlO1l St., II," '!'he Journal of 
Oe.-tlc P!lcho1oll, 1181, 98, 211-227. 
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apel'iaelltaU, lntl'OCluced coadltlon of t-PGr&17 OWDU'8hip of one of tile 

two coapuoed. object. on the &IIOUDt of apn8.... couenaUon coDCen1nc 

tboM object.. .,.. pneent PJ"OCedUN further dlvided the .ubject P'Oup 

lnto seader P'O\IPI to _aine poe.lble dlfferentlal effects of the 

experiUDtal cODdltlon upoa ..1M aDd f-.1... 

Subject. 

Tbe third ande cl..... fl"C* Butcher Children'. SChool 1n 

BIlporta. Kana.. and Mad180D a __ntal')' ScbDol ln Madlson, Itau.. partlc

lpated In the preeent .tud,. A total of fUt,-flye children. thirty-

tb.Ne aale. and twentJ-tllO f-.l.. took part In the .tud,. 
Hereafter, In thi. chapter, thetle .ubjects will be refened to 

.. S. ad the _per1.llenter u _. 

O1'oup Aulf!1M1lt 

The Be were dlY1ded lnto four poupe aecordlna to the follow1DC 

pl'OCedure: (1) the !! wen 1111tla11,. divided accordine to gender, 

(2) both s.nder aroupe weN further dlvided into two equal or near equal 

expert_Btal and contl'Ol P'OUP8, ..tabU.Mag the final four P'Oupe. 

Divislon of the .-.ser P'OUpe w.. acCOllpU.hed by random ...lp

-.at. Aa81gaaent took place for eech .cbDol ••paratel,.. The S. frca 

Butcher Children fS School were ..siped to groupe and te.ted first. The 

.!! frca lladi80n Bl..nt&r1 Scbool were te.ted later. 

A.SllJ!1!!t 01 Tuka 

Of the four arou,., ou ..18 and OM f-.le SI'OUP wu ...lped 

to the _perillental coDdlt1on (Tuk B), whil. the ~Il1DC aale and 

f_ale P'OUPII were ...1p.ed to the collltl'Ol CODdltlon (T..k A). 
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All four crou.. were 81.0 give8 Ul initial taek (Tuk B) illllledi

ate11 preceedi... their other u.ipeel tUk. The lICore. froa Tuk B were 

aaal1secl to detenine if raacle-isatioll had pl"OYided groups .i.ilar in 

intti81 cOD8el"Vation _pre••ion. 

The Iluaber of !! i8 the aniped groups i. PNH8ted below: 

Bxperi....tal COntrol 
Ol"OUp Gl"OUP 

truk B) rra.k A) 'l'otal 

lIa1e. 17 16 33 

P_lee 11 11 22 

'l'otal 18 ?:T 55 

Deacl'iption of Tuka 

Thre4t tUka were ~.tecl to the !!. Tuk B. Tuk A. aDd Tuk 

8. '!be control CI'OUP wu pnaeat4ld Tuk E followed i.-cliate11 bJ Tuk 

A while the _peri_.tal croup wu pre••ted Tuk B i.-eliately followed 

by Tuk 8. 

Tati... occurnd ia the attenooJUI of all da1. of the .chool 

...k. Bach.! wu taken :f~ hi. I"'OOa bJ the! and 'brouaht to aaother 

rooa in which the1 could be i801ated fraa othen. The!. "a••eated 

direct11 Aero•• the table froa the!. Bwe1T! wu te.ted ilKliyidually 

with iDdividual t_t1llC ....iou raoatD8 fl'C* tea to fift_a atnut... 

III all c the ! wu pnMIlted Tuk B followed i-.ellate1y by the 

other ip.ed tuk. Each tuk included the MU1INIMnt of ..... 

weicht, aDd vollAe coueI'Yatioa. 'l'I1l'ft , ..tiona were ..ked conc.mine 

each ..peci: of quantit1 cONl8I'Yatioa: pndlctloll, j\ld8Jl8nt, UId 

_planation qae.tiou. 
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conaervaUon 8OOre. of the foUl" croupa oa Tuk A and Tuk B an pre

..t .... below: 

.........-ta1
 Coatl'e1 
GIOQPII GI'01IJW 

('rulE B) (TMk A) 

Mal_ 1.1 I." 
•••1_ 1.1 I.' 

Ta1»1. 1, below, .bon tbe nault. of the ualJ.l. of .ariuc. of 

Tull A &lid Tut B. AocoI'd1.. to tile .01 1...1 of .1p1flcaDC. pnyl

0.1,- .uted, the NtNlu WN .. fol1on: (1) t ....... 110 .1.atfla" 

CUtf..... 1. OODHrYatloa IlOO.... d. to the apeziafttal cOllditloa of 

t-pol'U'J OWIUmIb1p; (2) theN'" DO .1p1flclUlt d1ff..... 1. c........
 

• atl0••con. bet_... 8ale ... f.-al.....J-t., (3) tile effect. of 

tw.pol'U'J .....b1p o. tile ......1.. of OOMenatloa dld DOt .1p1fl

cut17 diff.r bet... aa1e ... fwal••ubJect•• 

....1t1.1 

-.., of ADaJpl. ot Yariac. 
ofTukA",,.ukB 

_1". of 
P

levee of CId-.....
 
9U't... :h••". 981_
 

Cleadu 1 .n 
GwaeNJl1p 1 3.06 .01 

Iateractl0. 1 .Of 
(G....r a GwaeNJl1p) 

'I'otal 3 3.13 



CIlapt.r 5 

cc.::uJ8IOJ11, ~TlO., AD IU*AJl! 

conelul.. and l'8C~atloD. fl'OJl the prMent .tud, aN 

pre_ted followed b1 tbe ....1"1. 

COlfCUfSlOD AJID RlC.'QlgJIDATlO1f8 

It ... eOllCluded. that 1ncreued affect1•• 1DY01~nt, .. iDtro

duced b)' the aperiMDtal COIlldttloa of teaporar, .._nUp, dld DOt 

affect the ....t of upre.Md qunt1tJ cO".I'Yat1oD at the .05 level of 

.1p1flcance. Al8o, t-porarr onenh1p d1d DOt haft d1fferat1al 

effects oa ul.. aDd feaa1.. wttla lIOClorat.l, deY.loped quaatlt, CODer

vatioD. JJtwreyer, .1nce 1t " ...bowD that the _prea.iOD of con.errat1oD 

... 1D1Ubited .. a N.ult of t_porar,r owaerahip at the .08 le..l of 

.1p1tiouee, in the th1a1d.lII of th1. "ftWI', further .tudJ of tbe Nla

tioub1p M'heea ccmsorYat1oa aDd affectin i1lY01....Dt 1. Ileeded. III 

r.llditloll, tIJ.ne obeerraUou weN DOted .hich were aot directly i1lY01.... 

i. ~JPOthe81. t ..tlaa. 

TIle tint obll.rYatlOD coacenaed the .ubject'. perfOrJIUC8 .a tJIe 

two tUk8 pftD to hill. 'l'he poaaUt1l1ty U'O•• that learaiuc effect. 

fJlOll hanua do_ 'l'uk I: flftt ooa1d llltl.... perto.... OIl t_ MCOIICI 

tuk. CDaparl.. tile ..u.., oalJ tJIIt coat..l IJ"O'IPII perf.ned. betwr 

OIl tlleil' ...... tan (Tuk A). '1"IIe 8COI'M of tile .,.J'1MIatal lJ'OuP oa 

tllUl' MaD_ tUk ('ran B) ..-.1 the ._ 01' ctetel"1onted. A ....1

blo _pluattoa for thi. OOCUI'aDOe bt _ iDC1..... ill wotalwtll'. tea 

SO
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APPDDIX B 

QuMtlou _keel OIl "ull A 

I. ceu.l'\'atlo8 of ... 

A. II I !'O11 the blue c1~ oat to au. a 1t1.. bot ... Will tile" 

atl11 be u IIQCh 01a7 18 It u 18 the P'MIl 'all? 1I'tl1 each 

.U11 baft the ... DOUBt of c1q? (pnd10t1OD t1ft) 

B. J. tile...ti11 u -.oh blue clq u SNell 01a7 or OM ... 

Un .we 01a71 (Jud_8t qu..tiOD) 

c• .,. 1. that? (aplautlOD que.tin) 

II. Coue...atlOD of W.1Sht 

A.	 If 1 _11 tbe b1_ 01&7 out te ... a Itl_ 11M ..... WiU tbeft 

attl1 'be ....Ia ..taht 18 It .. la 'the an- alar? Wtl1 t..., 

_til .U11 wilh the _? (pred1cUoa .-attn) 

B.	 I. tile.. Rill .. _h t i. tile bl.. cl~ .. i. $lie ..... 

cla7 or doetI .. .,. with ? (jwl.....t .-.tl_) 

c. WII7 1. tlIat? (ap1 tloa tloa) 

Ill. OOMewaUoa of Vol.... 

A.	 If I 1011 t_ blue 01a7 (Nt to a bl_ bot ... Will tt 

.tl11 tu. up tile • t of luld. the Ian .. the 

...... cla7? (PNdiotlcna .-.Uoa) 

B.	 DDN the b1_ c1a7 attl1 take up tile ._ 8IIO\IIlt of' rex. IMide 

tile tile ...... cl~ or doea 0_ DOW take up _re rooa? 

U t .-.tl0.) 

c.	 WII7 1. tbat? (apl_ti•• qaNt1oa) 

41 



APPDDIX C 

IIl1tia1 Itat_at Aad Quetltlou Aabd On Tuk • 

I.	 Inltlal Statement 

'I'b18 t1_ I wet to Cl" ,.OU IIOIle creen clQ' to pla,. With. Ben 1. 

,.our II'MIl 81., to pl.,. Witb wIlll....... _ft. J would Ua JOU to 

I tab JOUI' INft cla,. ... c_pan 1t witil thl. bl_ clQ' onr ..... 

I 
J 
t 

Wou1cI ,.ou liu to do that? 
~ 
!	 II. QuMtlOU Aeked Oil ,... B~ 
! 

A.	 c:oaa.natloa of .... 

1.	 It I JlOll the blue cla, out to aake a blue bot dOC, Will t ..... 

• t111 be .. -.ell cla, tn lt U ln JOUr CrMll claJ? Will tIae7 

botb atil1 baft the ... uouat of claTl (precl1ctloa ._*loa) 

I.	 1. tMn .tl11 .. aucJl cl.,. ill the blue bot .. _ i. ,..,. 

..... cl.,. or cao..... haY...zoe cla,? (Juct.....t ......'tt01l) 

3.	 ... 1. that? (aplaaatloa questlon) 

a.	 CDaMrratioa ot WuPt 

1.	 If I 1'011 tM blue cla,. out to Uke a blue bot doc. Will lt 

.atill IaaYe tile wlpt .. J'Our peen c1a" Wl11 tJIIiQ botb 

atl11 laave the welpt? (predicti.. quution) 

I.	 Ia tMn .ti11 .. auch ni.ht ill tM bl_ hot doC .. ill JOU' 

.I'MII cl., 01' cloea ODe DOW ..lp _"'? <.1......t .......) 

3 • ., 1. tat? (_pl_UGIl ....tioa)1 
f c.	 CDuenatloa of Vol... 

1 
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