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I'his research sougirt to test Piagetrs postulate tha-u tire

process of equilibration is of central lmportance in the

development of intelligence. Specifically, the clevelopment

of conservation of continuous quantity was studiect. The

design used was a single organism ciesign. It lncorporated

four groups of subjects: a natural conserver and con¡rol
group and trvo experimental groups. The last three groups

were matched at four pre-operational 1eve1s of cognltive
competence. One experimental group was given errorless
discrimination traj-nlng in an attempt to gain control over

conservation verbal behavlor in the absence of ciisequilibrium.

The second. experimentai- group was given disequilibriurn incluc- 
¿

tion training in an attempt to gain control over this behavior

rvhen disequilibri-um was involved. Both ¡oethods were successfui

in tiris regard. lviinimal ciisequilibrium occurrei 1n the erl'or-
less groi:p and a substantial amount occurred in iite dis-
equilibrium group. rn general ali the subjecrs were traj-ned

ro criterion. IIowever, or two delayed posttests, at one weeh,

and five to six weeks, the errorless group displayed no con-

ser'¿aticn uncierstanding whiLe the subjects in the clisequilj-briurn

group were diagnosed at the foilowing levels: one was opera-

tional , one was a consolj-dator, anrJ two were boruerline
transitiona.l. The results are interpreted as giving tentative
support to Piaget's postulate.

'<
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cìevelopment is that of self regulation. For hlm self regula-

tj-on occurs z*u ali leve1s of development--genetic tirrough to

the intellectual Ievel. IIe posits that the source of this

self-regulation is the organization functicn which he <iefines

as the general functioning of the organization of all the

elements tirat malie up tire developing whole et any point in

time (Piaget 1971a). The orgzn,lzation function operates upon

all the sub-structures that make up the organisn, in suc.h a

way that it guides the whole p1'ocess of cievelopr,Lent along a

patir wbicir is species-specific.

On the leve1 of intellectual developnient Piagei usually

refers to the organization function as lhe process of equili-
bration "1 liere tire inf luence of the r,vhole of intelligence on

1ts ieveloping parts is such tiiat given the proper sccial
environment, intelligence will fo1Iow a de-¡elopnental path

that leads frorn sensorimotor to formal operational acis of

kaowing ( cf . Cral¡tree, 1963; Furth, 1969; Gobar, 196ii;

Piaget, 1960a, 1960b. l-961, 1964, 1-967 , L97A, L97Ia, i972).

On the intellec'bua1 ievel equiiibration can be activateo

by two ciifferent types of ciisequilibrium: adaptational

One of the eentral- concepts of Piagetrs thecry of

T}ÏEORJIT I CAL Iì.ITIIODUCT ioi,i

C}jAPTER 1

Il---For a further discussion of equil"ibration see Appendix 1.

i
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d.isequilibriurn l¡etween assimj-lation anC accommodation to the

external world a¡d orgaûízational disequilibrium whlch can

occur between the substructures within intelligence or betlveen

t¡e whofe of intelligence and one or rnore of its substructures

(Ilrainerd, I973; Piaget , 1972; Strauss, 1972).

Piaget's theory Ooes not reject the processes of learning

such as are ciescribeo by the principles of operant .conciitioning
(cf. ùíartin & Pear, 1978). Rather, it qualifies these by

saying that their developmental effectiveness will be cieter-

n;inecÌ by ttre intrinsic proceSSeS of self-regulation which

characterize each stage of development.

Given the centralJ-ty of the process of equilibration to

Piaget's theory it is important that it should be stuclied

experimentally. Brainerd (1973) has analyzed several methods

f or creat ing aclapt at ion a1 cìi sequi librium experlnien ta1Ly . Ìle

has 1abel1eci these aS: climensional discrimj-nation, clirect

feecj,back, preciiction-outcome and conformity training.

one of the aI'eas'rvhere Piaget's theory has been put to

an extensive experimental examj-nation 1s the ievelopment of

the unOerstand.ing of conservation. lvlany ciifferent types of

conservatÍon ability have been examined--such âs conservation

of aTea, number, Continuolls and ciiscontinuous quantì-ty,

length, weight, and volume. Talçe aS an example conservation

of continuous quantity (CCQ). Here ? ch11d is f aced wiilt trvo

-Oeakers of identical shape a¡d size anC containing the same

a¡nounts of iiquici. After the child agrees that botir co.ntaj-n

the sane amount of liqui.C, one cf the liquids is poureci intc
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a. taller irutthiuner jar. A conserving; child will uncÌerstant¡

th,at tlle aniouilt of liquicr is sti1l tite sante as tÌlat in the

unpoureu jar, because even tliough it is higher, it is also

thinner tila¡r the other ( the cornpensation exp lanat ion ) . A

Ilo¡lcor,r.serving chilci will say that the transformed liquici has

i¡lcreaseu in quantity i¡ecause it is higirer (or iri à fêr','

cases , G€creaseci becaus-o it is tirinner ) ,

ro experimentally j-nciuce conservation ability. This surÌuÌrary is
presenteci as Table L Several of the results of tiiis revier,v

are reLevau.t to the question of wlretirer or not it is nesessary

to postulate the process of equilibration in explaining tire

cj.evelopnient of conservation ab11ity. First, ¿-iLl of the succ-ôss-

fu1 experircents eitìrer ulrectly or incirectly utiiizecj. clis-

Àppenctix 2 present à sumnary of 7l cifferent attenrpts

ecluiliì,rriuni inciuction metiìoûs. ijy c^ire ct1y, I riear.r tirat tire

authors specifically etterûptec to utilize one of tire methoris

citeo by r;rainercr ancl listeG. above, f or creating araì)tational-

clisequilibriür1 eìipe rimentally . Ly inci::ect ly, I n',ean tÌtar if
yoti analyze -uheir proceeure you ca.rj see that tlie autliors ( eitiier
linoivingly or unl;nor,vingly ) nla.y h¿rve createo the possibility trrat

one of i¡raineru ' s r¡retirocìs f or caus ing aoapt at ional clisequi 1i-
briuin experirientally, tvas presenr. TÌre criteria on rhe basls

of whicìr an experinrent r.ves juctg--ci successful were: (a) tìre

presence of the correct jucgen;e::t anci e:;planation on rhe post-

test as r,vell âs, (b ) ar. least trvo of the f o11ori'ing

properries: specific generalizalliliry, non-speciflc
generalizability, resist¿litce lo co.inielîsuggesti on, ¿nû



durability. IJxamples of successful experiments that de-

liberately usecl oisequilibrium induction methods are:

i3rainerd ().972a, I972b , J-974lo , L976) , Brison ( 1966 ) , Curcio,

Kattef , Levj-ne, & Rcbbi-ns (1972), llalford & Fullerton (1970),

Hatano iL Suga (1969), Inhelder, Sinclair, & Bovet (1974),

Lefebre & PlnarC (1972), lr{urray (1972, 1974), and Sheppard

(1974), Exarnples of experintents that indirectly used ciis-

equilibrium induction methods are: Ilearison (1969), i:oes¡na &

i[ilton (].974), Cooley E¿ trfartin (1972), Geiman (1969), Rosenthal

& Zimmernan (i972) , Zj-nmerman & Lanaro (L974) , Zimmerman &

Rosentl¡a1 (L974). Second, if we analyze the unsuccessful

experimental groups across these experinients, 40 of. these

were exposed to disequÍlibrium induction methods and. 18 ivere

not. öxa-roples of the groups that rüere exposed to disequilibriunt

methods and faileci to acquire conservation àTei Cooley, Braun,

& Kerger (L977) , Gruen (1965, Sp . 2), Sjoberg, iloyer 8¿

Olsson (1970, Bp. 1, 2, 4), and Strauss lr; Langer (i970).

Examples of the groups that rilere not exposeci to these rnethoCs

a¡d diC not acqui-re conservation are: l'leishman, Gilmore, &

Ginsburg (1966, e,-ip't. 1, gps. 1, 2; exp't. 2; expit. 3),

iíamel ( 1971) , Overbeck & Schwartz ( 1970, Bps. 3, 4) , Strauss

& Langer ( 1970, Bps. 3, 4) a.nd \{alIach, 1i/a11, & Anderson

(1967, gp, 2), Thircl, all of the groups that rvere not

exposed to Cisequilibriunl induction methods failed to acquire

conservation. Fourth, only 6 out of the 77 experirnent.s

atternpteci to a.ssess rvhether or not disequilibriurn ç:as actuall¡r

lnduced. Four of these did a qualit aiive assessment ancl

4
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judgeo thai there was some evicÍence for its involven:ent in

cognitive development (Inhelder, Sinclair, & Eovet , I974a,

b, e, f). The remaining two did a quantitative assessment

(Smecislund, 1963b; Winer, 1968). In only one of these cases

(Surecis1und, 1963b) was there any evicience of its Ínvolvemeut.

Finally, none of the 7l experiments atter:rpted to gain both a

qua"ntifiable neasure of and all experÍmental control over

ciisequilibrium, in such a rnanner that Í't would be kept at

either a minimum or maximum during induction training;.

These results make it almost impossible to make a oata-

based objective judgement about whether or not equilibraticn
is a necessary factor in the development of conservati-on

ability. The evidence for it is weak. Its necessity might

be inferred from the faet that all of the successful experi-

ments utilized, either ciirectly ,or iniirectly, a disequilibrÍun
ind.uction method and from the fact that none of the groups rvere

successful i-n the absence of these niethoCs. i{owever, the r'act

that so many groups v/ere exposed to ciisequili brium inciuction

methods and failed to acquire conservation renCer this in-
ference weali. Further, the 6 experiments that attempted to

objectively assess the presence of disequilibriurn provide in-
conclusive evidence for 1ts involvement in cognirive change.

The experintent which is reporteci here attempteo to obtain

eviclence, which was more <iirect, concerning the process of

equi.libration. Ir ciid this j-n several lvays. First, it
defined some overt behaviors that could be taken as indices

of the presence of cognitive disequllibrium. Second, it
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utiLizeo à sophisticated operant conclitioning methoclology to

clesign two conservation traj-ning methods which might enable ttre

experimental control of disequilibrium. The first method rvas

an errorless training progran designed to develop conservation

ability rvhile holding disequilibrium at a minimal Ievel. 'Ihe

seconci method was a ciisequilibrium induction procedure, b¿rsecl

in part on Inhelcier, Sinclalr, and Bovet (I974a), which was

designeci to develop conservation ability and inCuce a signi-

fieant amount of disequilibrium.

In this lvay it was hoped that a more objective assess-

ment might be macre of the role of disequilibriurn, and tlirough -it

of tire process of equilibration, in the Ceveloprnent of liquirj

conservation ability.



Sixteen subjects rvere studied, including LZ who were non-con-

servers and 4 who were natural conservers at the start of the

experiment (the procedures for testing for conservatlon behaviors

are described i:e1ow).

All the subjects were given two tests to determine that they

understood the ternns: same, more, and less, ancl one test for the

terms: ta1lest, shortest, f attest, skinniest, lorvest, wid.est, and.

narrowest, The method rvas to present them with two beakers rvitþ

the relative amounts of colorecl rvater in them, that corresponded

to the term being tested, and. then to ask them to make the appro-

priate juogement. Children frorn two kinclergarten classes were

then given tes-ts for conservation behaviors unti]r L2 nonconset.rur*2

were obtained, following the tsaseline Pre-Tests as cìescribecl belov¡.

The four natural conservers lvere obtainei from a gracie 2 classroom.

The 12 nonconservers ranged in age from 5 years 3 months to 6

years. All Tvere in kindergarten in aJr elementary schooÌ and.

included seven boys and five girls" All subjects haci a midd,le

socio-economic status. The four conservers ranged. in age from ?
years 6 nnonths to I years 2 months and included trvo boys and trvr:

girls.

CIiAPT}.R I I

TMl}IOD

Subj ects

ô¿---Unforlunately cne of these subjects for tire control g::oup
was initially r'risdiagnosed. A later analysis of his data re'¿eãlecÌ
that he emitted some correct judgements on pretest one. Florvever,
his data is inelur-Led because it shows the delayed structural
elaboration referreci to by Inhelder et. aI. (I974).

7



The

errorless

Table 2.

apparatus for

and conflict

Apparatus

the pretests, post-tests, âflcÌ the

training proceCures are lisiec. in

the sixteen subjects included four groups of four subjects

each. Two groulls were cLesignated experimental groups and were

given either the errorless or the cognj-tive conflict training

procecLures. Within each experinental group à single orgånisni

multi-ple-baseline-across-sub jects design was Ltsed ( e. g. , see

l{artin and Pear, 1978). -ifith this cresign basellne oata are

gathered on the depencient variable(s) âcross several subjå.t".

The experimental condition is then introci.uced for one st:bject

while the others renrain on baseline. Tire experimental condi-

tion is then extendeci to inclucre additional subjects, sequen-

tially over tlnre, thus proviciing a demonstration tlnat the

subjectrs performance cioes not change until ire is incluciect in

the experirnental treatment. This design was strengtheneC by

the addition of tlvo control groups who remained on baseline

conciitions throughout. One control group containecl non-

conservers whiLe the cther contained natural operational

conservers.

In order to help control for experimen'ter bi-as, two

Insert Table 2 about here

Experinental Design



I tem

Pre-Posttest
Flexible iVire
Flexible Wire
Red Poher Chips
Ill.ue Poker Chips
S"B.
S. B.
s "8.
Cy linder
Cylinder
Sausepan
Unique shaped flask

Tabl-e 2

Apparatus for Pretest-Posttest, and for urrorless
anct Conftict Trainlng Procedures

Ilrrorless Conflict No. Re

.)
S. B.
s.13.
s. i].
s. ts.
L"B.
E.I].
F.13.I'.
I'. B. F.
3
2.r
¡) f)

/!. ð

2 "42.5
2.6
or7a¡ I

1.1
L.2

Dimensions
(IVhere Applicable)

1
I
7
7
.)

2
4
r)

.)

I
1
I
3
.)
¿¿

.)

3
1
r)
L

J
t
1
I
I
t
1
T

t
1
I

15 cm.
10 cm.

Volume
(IVhere Applicable)

13x
LZx

9 x 2 in.
å in. (approx.

1,000 mls.
4O0 mls.
100 mls.
250 mls.
150 mls.

5Èx5åx2È
4x4xBå
4x4x7+
4x4x6å
4x4x5å
4x4x4È
t),x4x3È
4x4.x2è
3x3x8å
3x3xTt

1,000
400
250
150
500
L25

1, O0o
500

mls.
mls.
nrIs.
mls.
mls.
mls.
ml-s.
mls.

(c



Item

Pre-Posttest
1al
f..f
L.4
1.5
1.6

TB
T13

L'IJ
T]J
SB
SB
SB
lìÌJ
ilu
FiJF
Flll-
FI]F

Retort Stand
CIamps
Board

standard L¡eaker

tappecl bealier

Errorless Conf lict I'lo. Req I d.

e
"SB synrbolizes

TB synnbolizes

Iìtl synrbolizes lirlenmeyer beaker

FtlF syrnbol-izes flat bottonled flash

Diniensions VoLume
(Where Applicable) (lVhere Applicable)

t
t
I
1
I
4
.)
.)
3
t
2
I
I
I
.)
I
l
4
1

3 syrnbolizes

2 symbolizes

I symbolizes

3x3x
3x3x
3x3x
3x3x

quart milk cartort

quart rnilk carton

qr:art milk carton

6*
Ã-L

4*
e-L¿2

L,000
400
2'oO
150
400
250
150
500
L25

1,000
500
250

15 x B in.

mls,
nrl-s.
mls.
mls.
mls.
m1s.
nls.
nrls.
m1s.
mls.
mls.
mls.

ts
C)



experinenters were used in such a way that ali the subjects

were exposed to each experirnenter once on the pretests ancL

öOib of the training in each experimental group was perfornieci

by each experinenter.

Baseline (Pretests)

All the subjects \'/ere given trvo sets of pretests on the

conservaticn concepts. For the two experimental gr.oupS the

second set was given in a staggered manner in order to provlcre

a multiple baseline across subjects. i[ithín each experimenta-.]-

group, subject 2ts second pretest occurred two days after

subject 1'S, subject 3's occurred eleven days after subject 2';^,

anci subject 4's occurreci two days after subject 3's.

iiaselines for the Conservation Concepts

All the subjects were given trvo sets of pretests for

conservation of continuous quantity (CCQ), conservation of

length (CL), and conservation of number (Cì{)' These tests

ivere taken f rom Inhelcler, Sinclair, anci Bovet (L974), On

each pretest each concept was tested trvice on different

stimulus configuratj-ons. CCQ and Ci{ judgements were counter-

suggesteci against four tlmes when the answers rvere correct

or wrong. CL jud,gements lvere countersuggested against only

trvice when right or wrong.

In order tc be elassified as a conserver, the subject

hao to give correct conservation judgernents anci explanations.

Conservati-on explanations were consiclereci adequate if they rnet

one or nÌore of the following criteria (taken from For sberg,

1e73):

11



1. Con-pensatory relations: the subject states that

changes in certaj-n dirnensions are cornpensated for

by changes in other dimensions. e.g., "This one

is longer, but thinner."

Reversibility: the subject states that the trans-

format:.on could be canceiled by an inverse trans-

formation. e.9., "You could pour it back, and it

would be the same. "

I

.). Addition/Subtraction: the subject states that

nothing has been adCed or taken atvay. ê.8., "You

dj.dn't add any on or take any off ."

4. Identical action: the subject states that the

standard object could be tr.ansformecl in à sir,ilar

manner to the comparison object. e.E. r "You

could ma-Ìie that ball into a pancalie like that . "

Initial equality and/or irrelevant transfornation :

tire subject states that the two objects were

initially equal and/or that the transfor¡nation

makes no ciifference to the property j-n questj.on

(these two explanations generally occurreci together).

€.8., "they were the same before, and you iust
poured them in here. "

Logical necessity: the subject states a general ru1e.

e.9., "No matter what shape it is, it ri'ill stilL

weigh the sane. "

Quantltative equivalence based on another property:

e.g", "It still has the same amount, so it nust

weigb the same. r'

12

6"

7,



13

In order to be classeci as a nonconserver on any particular

concept a subject could not have macie any conservation judge-

ments or explanations on the two pretests for that concept.

If on all of the pretests all of a subject's judgernents to

the nlain questions following the transformations were non-

conservation judgements but the subject changed his/irer judge-

ment uncler countersuggestion, these changed judgements were

sti11 rated as nonconservatlon judgements. Since the subjeci

evidenced no unCerstand.ing of conservation during the rnain

portions of the pretests, these changed judgements were not

taken aS inciicative of an understanding of conservâ.tion.

Tire twelve nonconservers to be assigned to the two

experirnental groups ano the control group were given à devefcp-

mental level score which was based upon: (a) percént judge-

ments which were conservation judgements, (b) percent

explanations which rvere conservatlon explanations, and

(c) percent of nonconservation juclgements which v¡ere changed

to conservatlon juclgements uncier countersu-ggestion, all talçen

fron pretest one. Tbese were useci by tlre author aS indica-

tions of oevelopmental 1eve1. These percentages lvere converted

to absolute figures and totalled to give the developmen'ta1

level score. the subjects were then rank ordered anci one

member of each rank randomly assigneci to one of the three

groups. Thus, the groups were matched in terms of the rank

ordered developmental Ieve1 of their subjects.

The operational conservers lvere subjects who

correct on juclgements anct explanations which were

scoreo 100i;

generalizabLe



anci resistant to countersuggestj-on.

Easeline for llehaviors Used as Inclices of Cosnj_tive Conf lict
As indicated in the introciuction one of the goais of

this research rvas to ciirectly nreasure behaviors that coulcl be

used as incÌicators of the presence of cognitive ccnflict in
orcter to better judge the presence or absence of adaptatiollal
ciisequi.librlum during the experimental proceoures for inciucing

conservation behavior. The following behaviors rvere recorcLed.

as indicating cognitive conflict when they were ernitteC while

the subject was attending to the possible conflict inclucing

stimuli. that 1s when the subject emitted. these responses rvhile

not attenciing to the conflict procrucing stimuli these responses

were not recorcied as indicating conflict. This restrictlng
concii-tion on the ciefinition was necessary because many of
these responses lvere e¡nitted in the errorless training ,çvhen

the subject was acquiring the echoic behavior anci not artenci-

ing to the conflict producing stimuli. rn ttrls situation
they rvere considered to be not incicatil'e of conflict but of
difflculties in recaI1.

L4

the occurrence of any one of the following five types oi
behavior were scored as indicating conflict:

t. Iiunming and ahing. I1ere each huru or air was scorecÌ

as an instance. In aciciition each repetition of

words was also recoroed a.s conf Lict. For exanrpie

"f think--I thinli" woulcl count as one instance.

Change of jucigement. This was scoreci only if the

cirange was spontaneous and unprompted b¡' the

2.
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experirnenter. For examp1e, "lherets nore lemonade

in r\ because 1t 's thinner, âtrd there (b ) it 's f atter, I'

. then immediately af terward: "ì'lo, it ' s the

salne"--"I{olv oo you knorv?"--trBecause I can see it"--

"liorv can you see it??'--'tI just knolv" ( Inhelc.ier,

et . â1. , 1974, p. 55) .

Facj-a1 expressions. iiere frowns and puckering of

the iips were scored if they were obvious enough

to create no doubt in the observer as to their

occurrence.
¡l Pauses. Pauses, following a questi-on by the experi--

menier, rvhich lvere four seconos or longer ancl which

rvere uninterrupted by the experin:ente:', rvere scorecl.

A pause was consÍdereci terminated rvhen ej.ti:er tire

experimenter or subject spoke.

Recognition of conflict producing stimuli. This

occurred ',vhere the subject recognized problems rvith

his juclgements or pouring actions. For exainple,

ivhen beakers A and A' irad the sallle amounts anc the

subjeci lvas askeci to pour equal a¡nounts into beakers

B and Bt where B' is narrower tiran 13, anC the

subject makes the levels of ts and B' equa.l. \fhen

in this situation the subject might have saic, "iIey

r,viry is there sti1l some rip tirere (i.e., A').'r This

was scored as indicative of c.onflict (cf. Figure 4 on

page 28,

5.
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On all pre and posttes'Ls and during training for botl:

experir,tental groups all the sessions lvere tape recorcled. In

acidltion naive tralned observers recordeci the behat'ior indíca-

tors of cogni.tive conflict throughout all the pretests and the

training of the conflict group. The observers were not

infornleci about tire purpose of the experiments, about the

function of the two training. methods, oI aÌ:out the authorrs

predictions. In adcrition, they were asked not to Ciscuss the

experiment among tiremselves. After the e:<perinent \ryas over

they were questioned as to whether tirey had figureC out rvhat

was being tested. Although they knev¿ at this tinie that the

experiment rvas a. study of the ciif f iculties in learning con-

servation and about methocis for such learning, none of thenn

hacl flgureci out exactly rvhat variables were being exa-'nineci or

what the author's preoictions were. The behavior cf tire

errorless group tvas recorded by the experimenter himself, since

tiris program was n:ueh easier to manage. The posttest ciata on

eonflict tvas also recorded by the exper-'i-nenter himself since

tirese data were ta-i<en after the etrd of rhe university term

and the stuoent observers had left for sunimer employrnenr. The

posttest d.ata on jurlgements and explanations was recorcied

only by tire tape recoruer.

anci non-training .situation. A non-conf lict situation was

oefinecl âs one wirere the subject lvas being askeci neutral

questions ciuring the pretests or being asked to echo the

experimenter's prcmpis in the errorless traJ.ning situaticn

Baseline for cosnìtive conf lict i.n a non-conflict
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v/here there ll'as no transformation of the test stimuli and

where none of ti¡e conflict induction proceOures were being

used. The baseline for the non-conflict non-training situa-

tion was taken from the responses on the relational terns

tests and from the neutral portions of each of tþe CCQ pre

and posttests where the subjects were asl<ed to malie juogements

about the test stimuli prior to their being transformeci.

This provicied, a total of trventy situations where the frequency

of these behaviors could be measured in the absence of both

conflict and training.

This baseline rvas necessary in order to ietermine the

frequency of these behaviors rvhen the child rvas not being

exposecl to the trainj-ng anci the stirnuLi tirat may have the

potential to incluce conf 1ict.

training situa.tion

Baseline for

tive conflict were neasureci on the parts of the pretests where

the subjects lvere exposecl to the transfornatj-ons, qnestioned,

anci had their ansrvers countersuggesteci against.

errorless training situation. Tra,ining prograas one, two,

itive conflict in a conflict aild non-

Baseline for cognitive conflict in a non-conrlicjl ancl

For this baselj-ne the indices of cogni-

three, five, and six involved. the errorless training of verbal

rules in the absence of any transformaiions of the dimensions

of the stiniuli and in the absence of conflict inciuction

proced.ures. Theref ore, these programs lvere useci aS baseline

measrlîes of conflict behaviors in a-n echoic training but non-



conflict situation.

The eight suþjects in the two experimental groups were

given one half hour training each, ùionday through Friclay until

they met crj-terion performance. The training took place ln

an elementary school.4 Trvo rooms were used. The subject

was seated at an apparatus stancl which contained a token

(poker chips) dispenser on his/her right, the training

apparatus in the center, and à display of the backup re-

inforcers on the 1eft. The experirnenter sat at the subject's

right ancl the observer sat behind and to the right of the

experirnenter. The training materials were outlined in Table 2.

Specific Training Procedures

General Proceclures

The Errorl-ess@

The purpose of this procecÌure was to develop apilropriate

CCr? judgements and explanations rvhich rvould be generalizabLe

and resistant to countersuggestion, without inducing cognitive

conflict. In this way the hypothesized process of equilibra-

tion would be controlled. The methoci of experimental

control of equilibration was an errorless ciiscrimina.tion

proceciure whj-ch utilized. prompting, shaping, fading, and pro-

grarning of generalization and resistence to countersuggestj-on.

(For a descrl-ption of these principles, see ldartin and Pear,

18

nVr"ro" lríager School in tìre city of St. Vital.
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. The training program to teach conservation of continuous

quantity conslsted of varj-ations of a basic tirree-sr-ep

sequence. Thls sequence can be seen in Figure l.

teaching the subjects the appropriate ansrvers to the questions

anci the approprlate verbal mles that go along with tire correct

answers, ciepenciing upon the verbal stimuli that were presenteci

to tÌre subject in Part B anci C of Figure 1.

The answers to the questions ( ancl the corresponuing

contalners anci their fluicis) rvere taught using a positive

reinforcernent system and a prornpting and questioning system,

along with the beiravioral principle of fading.

Tire reinforcenlent svstetn and the experimental settiqg.

The major part of the training program consisted in

Insert Figure 1 about here

1.9

A token reinforcer Systenl (e.g., Kazdín, I977) was used in

which the im¡ieciiate reinforcers weïe poker chips and the

backup reinforcers ranged from toys valued at one cent io à

hot wheels racing caT, Tþe one ceni toys cost the subject

one chip and the car cost 35 chiPs.

The child rvas tolçen tlaineci simultaneously with the

conservation training, After every correct respcllSe the

subject was tolci statements like, "good bOy," "thatts right,"
t'boy are you ever Sinart, " ancl giVen a Chip. If he anSrvered



(A) Two ldentical contalners contained
fluid. Tbe subject is to1d, "Your
the same amount as mine.t'

(B) Something is then done to the fluld in the subjectrs
container. Fluid is either added, or taken away, or

:::---:-- .'=..poured into a completely new container, and the ex-
perimenter always described what he was doing, such âs,

dW
"Now I am adding some water to your container"'

2t

iderítical amounts of
ccntainer contains

(C) The subject
fluids and

QUESTION

1. "Do you have more than ï
have, or do you have the
sarne amount as f have,
or do you have less than
I have?"

is shown the final pair of containers of
asked two questions:

ANSl\'ER

2. "Why?"

Subject has
ri- at e ansver
ttthe sâmê,tt

i

I
I

Figure 1: Basic 3-Step sequeûce for teachiag conservation of
continuous quantitY"

Subject then has to gi-ve the
appropriate verbal rule. The
appropriate yerbal rule
consisted of such things as
"Because they ìilere the safie
to begin wj.tb..and you just
poured mine into this iar.
Now it's higher but it's
skinnier than yours, so
they're the same" or "I have
more, because they \¡/ere the
sarne to start with but you
added some to mine," or
"I have 1ess, because tbey
.were the same to start with,
but you poured some of mine

to give approp-
which is either

ttmore, tt or tt less. It

âWay. tt
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wrong the experimenter saio, "Oh, yor just rnissed a cirip but

you wiLi- have l-ots more chances.t' This type of feectback rvas

used in order to recluce to a ninimurn the probability of

cognitive conflict occurring in er:ror trials.

TIte prompting and qgestioning system. The sequence of

prompt and question trlals for each ansï'er ancl verbal rule

Ìvas similar to that used in other operant conclitioning e>;peri-

ments ( e. g. , Cooley and lJartin , 1972; NIartin, 1975 ) . The

sequence used lvas &s foLlorvs. The exanple used is taken frorn

the teaching of the verbal rule fcr ti:e concept of the con-

servation of unequal continuous quantity (see program 5 of

Figure 2). The prompt trial on the new concept, i.e., Pn,

involveo the following statement, "Ian pouring your water into

this jar. Nolv do ycu have tire same, more, or less than me?

The experirrrenter immeoiately gave the anslver, "titore," then

asiied, "why?'r ile again provicied the answer, "bêcause rcine

had rnore to begin ivith and you just poured mine into this jar."

The question trail on the new concept, i.e., Qn, rvas

icienticaL except the experimenter did not provide tl¡e a:lswer

or the verbal rule. The Qn was repeateci untiL the subject

got three an srvers right , consecutively. Througirorit all trials

care lvas taken to insure that the subject was attending to the

relevant stimuli.

Insert Figure 2 about irere



TR.IINS FORÀIAT I ONS

I. S's f luid com¡r
Ietely transferred
to another
co¡r t alner

2, S's f}uld comp
letely transferred
to a¡rothe¡'
container'

TYPIÌ OF
nrìN.r.^ T Nlrns

Three 6OO ml
beahers

3. S's fluid comp
Letely transferred
to another
cont alner.

SCIIIìIIATIC OF CONTAINIiRS
ÂT"TER TIIU TRANSFORMATIOI'I

li's Container

Three 500 ml
Ðrl ennreyer
beakers

4. S 's f luid cornp
1etely transferred
to a coÌrtainer of
different dinren-
sions

I'hree 500 mL
f 1 at-bottom-
ed flasks

) 's Containcr

5. Fluid ¿rddecl to
S's contalner

2 3-r¡uart
milk cartons
and I 2-quar'
carton cut a
indi cated

I\NS\'IjR TO
QULSTION I

F'ROÀf FIGUIìI.'I

. Sorne f Iuid
oured out of S's
ont alner

Sarne

'l'ltree 600 ml
beakels

Perceptual iI1
partial,ly fill
ald judgnrent o

I'igure 2 :

VERRAL RULE ( ANSIIER TO
OUI':STION 2 FIIO\f FIGIIIì'I.: i \

Because they rvere the same to
begln wlth and you just
poured mine lnto thls Jar.'

Three 600 m1
bealiers

S arne

I'he anslers and verbal rules that wcre l;eug

ion
con

sâJne

created

Jame as above

Same

b
to

CONCüPT /\LI'Iifu\ATED
IVITII TËST CONCIìPT
i.e., TIII er(.

Same as above

Same

lecause they were the sanle to
:egin with and you just pourec
nine into this jar. Now it's
ri.gh but 1t's skinnler than
y'ours. So they're the sùne.

t

Ilore

Less

ecause mine had more to
egin rvith and you just
oured mine into tlrls Jar.

e

ecause mine haci less to
egln u'lt,h and you Just poure
ine l¡rtr¡ this jar.

ve Drocrams

I

e ertrot'less

4

r n

5

t\j
¡c



iVext follorved a prompt trial on a known concept, i.e., Pk,

in this case the concept of conservation of equal contj-nuous

quantity based upon program 4 of Figure 2. The training of this

concept lvas taught in tire same rnanner'. Then f ollorveC e question

trial on the known concept, i.€., Qk.

the QIi correctly, then one rnore .Qn was given. If tiris i'¿as

ansrvered right then a new program was begun. If eitirer this

last Qn or the Qk lvere answered incorrectly then they were

reviewed to a criteria of three tinles correct. This was

followeo by one trial on Qk or Qn, whichever was appropriate.

Tiren one more trial rvas given for which ever questlon was

being revieweci. If these were completed correctly a new

program was begun. At the start of each session the concepis

that involved either nel'¡ rules or new types of containers

rvhich lvere previously learned \¿vere testeci. liilen the subject

respondeci correctly to a concept at tire start of three sessicrns

in a ro'w, it was consiciered l-earneci. If not the concepE 'was

reviewecl and the three-test-correct criterion for learning

If the subject answered

')1
¿¿ .)

was started again. All of the programs were ciesignect in a

similar manner,

¡nents and verbal rules. The training strategy includeci 29

The specific training program to teach appropriate judge-

incii-vidual

that rvere
_5¡'r-gure ¿.

training prograrils. The answers and verbal rules

taught 1n the first five progr:ams are sttmn¡arized in

The training strategy was desigaed to teach the

a^-See Appendix 3 for all the errorless progra¡ns.
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concept of conservatiou of continuous quantity anci to firmly

establ-ish in tire subject's repertoire the compensation verbal

rule that expiains the judgement.

The principle of fading refers to the graciual change of

stimuli that govern a response until tliat response eventually

occurs to a cornpletely or partially different set of stimuli
(for a more detaileci ciiscussion of fading, see ì¿lartin and Pear,

1978). This was involved in programs 11 to 16, rvhere the

milk carton containers lvere cut down 1itt1e by lit,tle until

the subjects were rnaking a clear cut continuous quantity

conservation rvithout the aid of the perceptual i11usion"

(Ilhen the subject looks down into a" ta11 carton it is diffi-

cult to cìj-scriniinate the actual height of the liquiC). Fadi-ng

was furtl:er invoLvec.r in programs 77 to 22, wi:ere the con-

servation of continuous rllrantity \:ras ma.intained, br-it rnacie

inore dif ficult by uslng a skinnier carton, i.e., a 1 quart

instead of a 2 quart carton. Progranrs 24 through 27 were

ciesigned to bring abcut generalizati-on of conservation of

continuous quantity, so that the conservation of conrj.nuous

quantity would inerease in probability when the subjects r¡¡ere

exposed to oifferent sized items with appearance much oifferent

from that of the milk cartons.

Programs 28 ans 29 were designecl to enable the subjecr

to resist countersuggestion. They used tÌre same apparatus

as ptograrn 27, Coneerning pï'ogram 2E, fo1ì-owing the trans-

formation the Pn was given. "i{orv worilci you say etc?

17hy?" The subjec'b's response lvas identical to program 27.
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Then the Pn continued. "l{ow you know that the right answer

is that they are the sante because they were the same to begin

with anci you just poured mine into this iar. I'loiv itrs high

i¡ut it's skinnier than yours. So tltey are the same. iiowever,

look at how high it is here (the 500 ml. flask). Don't you

think that actually makes it more? Tliis is witat I ivant you

to te1l ne." The experimenter then prctnpts the answer,

"i\-o, because . etc." The Qn after the transforma.tion wâs,

"Look at holv hlgh it is. Don't you think that actually makes

it more?" Program 29 followed the sarne format except it useci

the following countersuggestÍon, I'Sotltecne else tolc ne that

therets ilrore in here because it's taller than there

Do you think he's right or wrong (Inhelder et. aI. 1974,

p. 276)?" Programs 28 and 29 lvere aliernaied.

Aciaptational- Disequiiibrium Progran, to Teacìr
Conservation of Conti-nuous (.¿uantit¡¡

îire method userj in tiris progranì was based upon Piaget's

conclusion that the laws of learning are suborciinate to the

laws of oevelopment. This ir.tplies tìrat the prineiples of

operant condj-tioning rvi11 be effective in inciucing CCQ only

to the extent that they create clisequilibrium within the optimal

zone of interest, thereby activating the basic process of

intellectual crevelopment--equilibration. The contingencies of

reinforcement lvere integrateci into two conflict inciuction

inethocls : prediction-outcome, a:rd ciirnensional discri¡aination

traini-ng.



The progran utilized an apparatus adopted from Inhelder

et. al-. ( 1974a, p. 42) . The prograrn consisted of six phases ,

each with several subcycies of pouring the liquid through tlre

three leveIs of the apparatus.6

parts of the apparatus were changeci in an attempt to systemati-

ea11y create conflict through preciictlon-outcorìe anci ciirnensional

dlscritnination. Sonle of these phases are outlineci in Figure 3.

Figure 4 gives as an exanple the detalls of a part of phase 5

For each subcycle aifferenr

Insert Figure 3 about here

cycle 4.

The conflict training program utilizecÌ a 'col<en reinforce-

ment system sllililar to that useci for the errorless t,raining.

The contlngencies of reinforcemerrt were used to acconpilsh

three things. First, to provicie an extrinsic source cf

moti-vation to keep the subject operating on the apparatus over

the weeks that the training lasted. Second, the¡' were usec-t

io facili-bate conflict in preciiction outcome and dimensional

ciiscrimination situations. The subject ivas tolcl tirat wiren he

ansr,vereci lii;e an older boy ire would earn red chips, but when

he answereci like a younger boy he misseci getting à chip.

Insert Figure 4 about here

6-"See Appendix 4 for all the conflict phases and. cycles.



PIiASE
NO. PI{ASE PURPOSE ICVCLE ì.iO.

. Adaptation of S

to equipment.
2. Focus Srs atten
tion on tñe closed
cycle of the
liquid f 1orv.
3. 1'each active
search for contra-
dictorv .'iudeeme

Same as phase 1,
cycle 1.

APPARATUS

A^ At-
.),J

B¡ B'3

C6 C'6 FO @ 400
nlI.

1. Focus S atten-
tion on tEe fact
that equal arnts.
rise to same 1eveI
in A and Ar and in
C and C' but to
different 1eve1s i
B and B'.
2. To facilitate
CCQ by: (a) approx
mating Piaget's 4
stages of the

A- At ^ó.)
B^ Bt-.)o

áI

IRANSFORTÍATION

quilibrat ion
rocess and (b) pr
iction outcome

c6 c'6 F6 @ 400
ml.

iame as phase 2,

A- At-o.)
B, B'^+.f

CIZC '12F12@ 400
m1.

ame as phase 2,
!'cle 1.

'igure 3: S-o-me-ph¿SeS-Ancl cvcles of the eon f I i ct Lr-aí+i-ng- Pro€:Famó'--

a 
^r¿¡ ô ô..].)

B4B'2

C¡ZC'IZTLZ@ 250
ml.

3 lA.' A'.'
I' L)

iBo B'',
t=
l.tr.'tzrrz" å?:



Phaee 5 Cycle
SubJ ecc_
ÈxperiinenË er_
observer_ 82 Brl Fln @125

ce .lt
Lecend /

ì{q - i¡o Quesrlon E - Ëxplanãfi;;-( y'or x)
NA-.,ioAnsrver / R-RedChlp
J - Judgeneot ( y' or X) l'I - 

"ti¡ite 
Chlp

4 Sheet 1 Of 4

\tn

Glass jieaker Sessiorrs

Pour F in A, and Är,

AoparaEus
A3 À!--

!.rs P.ecuesE or oues

Do A. and At" have sa-ûÍe amounÈ?

If À318, and A'3+B', will
B, and Br, have sane amount?(R)

Pour .4,'a'Ì B'1, just so - -
r ê-jà82

Tha!rs riehc (R)

starlEã-
Srop Tl¡¡e_
Reel Side _

Conflict Synbols
c = cltanije of judge¡ÂenÈ or

explanat,lon
H, - iir¡o.n1n;

Ho!¡ can - be seme when Btrf

Tape Footage
ÐaÈe

Ansser (.I(J.)¡A or Verbatl¡r

than B"? (R)

Does B'l= 82 because 1 aod (ì(

Can - t.eil roe vhy ts'l = 82

s¡hen B'rô l, (nn)

F - Fac1a1 expre3slons (ircrn,

28

lookinq er¿a

You left some of the juice for
Br, up here. Does B', real1Y

= B, or is l-c Less? [(wl i-¡

ac abouu Ehê juice uP here?

ke a young child

Can you ceLl ne whae Èhe
problen is? l{ny did You niss
a chip when you were decidilg
abouÈ hoç¡ euch '¡ould be in
B^ and B'.? (W)

ílíc t

l{ow ouch <i j.d you -- re Ar? B ,

Hor¿ rouch did you -- re A'3+B'1

If A, = A', and all ArlB, and

only some Ar3+B'., how can

Fieure .4:YI i\n exampl-e of
phase 5 cycle

some
4

of the derails of
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llorvever, if ire was able to figure out rvhy he lost the chip

and then irori' the olcLer boy woulct have done it, he would receive

rvhite chips. This presumably facilitated the oiscrimination

betrveen the right answer situation and the problem solr'ing

situation. Responses that moveci in the Cirection of solving

the problerl 'vvere reinforced with one rvhite chip ancl responses

whlch solved it received trvo wirite chips. Corc'ect jucigements

were reinforced. with one red chip and correct e:<planations

with trvo.

Prompting, where the experimenter specifleo the correct

answer rvas not used in this progranl. Iiowever, a grea.t d.ea1 of

probing rvas used, wbere the e;<peri-ntenter askecl Socratic tl'pe

questions to facilitate the recognition of incon:patible jucì.ge-

nents anci dirnensional ciiscrimi-netion inconsistencies.

The thirci function of the rej-nforcenlent contingellcy '

lvas to provide an external source of confirrnation whicn

would reinforce any novernent in the direction of iuternal

equi libriun:.

The contingencies were explicitly clesigtrei to f acilitate

the development of the compensation explanation. Iiowever,

when other valici explanations occurred they were also reinforced.

All the subjects in the confl.ict group rvere ta-lçen through

all the phases of the prograrn. The only requirement for

moving to a. ner/v phase was corilpleticn of the las'c, irregarciless

of whether it was cione right or wrong. lyith the exception of

sui:ject 4 ali the subjects r,vere alternateo on phase 6 cycle 1

and pÌrase 5 cycle 7 until theS' completecl both correctly three
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consecutive tirnes. These trvo cycles were clesigned to f acilitate
tlte discrimination between conservation of equal ancÌ unequal

continuous quantity. At this point subject 4 lost interest in

the traiuing and it had to be ciiscontinuecr. Iie saicr he was

tirecÌ of the garne and didn't want to play it any more. I:orv-

ever, hê dicl contplete these two cycles several times, thougir

not without a few errors, prior to the ternlination of tris

training.

Posttests

control group rvho moveci away anC received only one posttesr,

receivect trvo sets of posttests. The flrst set was given one

¡.veek af ter training was completeci, ancì. the seconci. was gi.,zen

approximately five to six weeks after training. All tne post-

tests followed the sanle forrnat as rhe pretests. The tests
for CL and Cli r,vere identical to rhe pretests. S-reven tests
for CC(-) rvere given on eacir posttest. Tire transformations

involveci rvere: (a) f roni a 1,000 mI. standaro beaker to

250 ml. cylinder, (b) the reverse of (a), (c) from a

All the subjects with the exception of one from the

250 mI. cylincier to fc¡ur 100 ml. standarci beakers,

(d) from a 250 nn1. cylincier to a 13 x I x 2 in. saucepan,

(e) from a i,000 mi. standard beaker to a 15 x 1 in. squiggley

shapec glass tube made by the uni versity glass blorver,

(f) a preference test where the subject's favouriie soft d:'ink

was pourect f rom a 1, 000 ml. stand.arC beaker into a 150 ml.

cyrinder anc.i ire/she was then tolcì lre/she courcl have i:1s/irer
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pick to cirlnlç, ancl ( g) a coinpensat j-on judgernent probe ¡,vhere

the subject was presented wj-tii a 400 n1. stanciarcl bealier

containing 2oO nrIs. of liquici and an empty 250 ml. cylinder

ancì told to pour the sarne amount into the cylincier.

Interobserver ReliabilÍty

Pretraining Reliability

fifteen hours pretrai-ning. iach of them was rated with each

of the other three observers on their observations of the

practice subjectrs judgerrrents anci expla.nations on the tests
for CCQ, CL, Cl'i. They were rated in the sane tvay on their

observations of conflict responses across CC(ì, CL, Cì'i tesrs.

AIso their observations of jucigements, explanations and

Each of the four observers rvere given appro:<lniate1y

conflict responses on programs and cycles fron the. errorless

anci conflict training were ratecÌ. Agreelnents and clisagree-

ments were baseci ripon both the presence an<i absence of ivhich-

ever of tire above behavj-orseä.s beiagrated. The foniuia used

was âsr€€o€trfs , ,, , * rouagreentents + ciisagreements

experimenters once a I','eeli through the pretesting and trai-ning

conditions. The same niethods of calculation were used except

that during training, r€liabi3-ity was calculated for two

Interobserver reliability checks were taken on both

observers for the confllct group ancl for the experimenter anci

one observer for the errorless group, Scores rvere calculatei
on the basj-s of a1l. the measures combineci (judgemenis,

explanations, and conf lict) a:rci on corrflict only for both



errorless anci conflict training groups. Agreements

agreements were calculated on the basis of both the

anci absence of the behavior being recorcled.

Interrater Reliability

Interrater reliability checks r,vere taken by a naive

rater on this tapeci data. Random samplings rvere taken of the

pretests, posttests and training for both experimental groups.

For the pretests and posttests all of the data on one subject

randomly chosen from each experimental group was rated. For

the training two of the errorless programs ano two of the

cycles for each subject j-n each group were randomly selected

anci rateri. This constituted a rating of appro:<imateiy five
per cent of all the. training programs and cycLes.

The reliability checks were taken from the pretests,
posttests, and training data for the two experimentaL groups

on hmnrs, changes of jucigenrents, pauses, anLi conservaticn

judgements and explanations. It was necessary to break the

rating down in this rvay because important theoretical conclu-

sions were drawn from each of these categories, the data for
which, was taken off of the tapes.

The rnethod of cafculation was the same as that d.escribed

for the inter observer reliabilities.

ô.1

and dis-
presence



Pretraining Reliability

The calculations of the reliabilities on the various

pretraining cbservations resulted in 35 reliability scores.

The range of these scores was 83"h - 100i'o and the nean ï/as

?o'ia. The scores for the errorless ancl conflict procedures

were 100iá. The scores for total conf lict \¡/erei 6 ¿t 1009;

and 1 at 98'ti.

Pretest ancl Training Reliability

CIIAPTER I I T

RESULTS

Interobserver Reliabilitv

Scores were calculated on the basis of all the measures

combined (judgements, explanations, and conflict) and on

conflj-ct only for both errorless and conflict training groups.

As can be seen from Table 3 al-l tire scores renainec.i. above 81iá

agreement.

As

the hmms

Insert Table 3 about here

can be seen fron Table 4

for the errorless group,

Interrater Reliabilities

Insert Table 4 about here

all of the rat j-ngs, except

are satisfactory.

J.)



Table 3

Interobserver Reliability Ratings for Pretest

Type of lrie¡rsure attcl 'iraj-nin¡1-

Ijretest Olt
C.C"t¿., C"L., C"r{.

iL'ra in Íug
Ctreclç liI
'1'raining
Cire;ck rr2

'l'rilitr itrg
Check #3

'f räinlng
C:iieck *'.1

'f raining
Ciiecìi +-5

All ìrie¿r.suresâ

lirrorless

94'¡t'

8+i;

9¡',;¿

I o'¡o

100)o

9Bio
Cou f I ict

guto

g L'ro

B4';;

I3tu

r" t,¡1"
CO to

^1i11 l¡teasures

and Traini-ng Conditions

Coucli t ioir

inclu<ie j u(t!:I!Ìents ,

Conflict :l,leasure Only

jirrorless

94',/,

exp laitart iotrs ,

9V'to
Conflict

85 .4%

'Je.4fuil1lir

9t'¡

6-j.Ztto

100ió

anci cortf 11ct l¡eh¿rviors.

g¿tr,I|,,.t

I001u

94"ß

co
rÞ



Table 4

Interrater Reliability Ratings for Pretests, Posttests, Conflict, and Errorless Training

Couciitiou 't'ylie clf l'íeasules

.c'r'etests I ,! z

f'osLtests 1 & f

Conf 11ct 'I'raitrittg

.ujrrorless'I'rairiittg

Illi,hiS

ls(s .'i't,,

t) 1 ¡:{(Jr.otu

92.ü{,"

7Ù'.,o

Chauges of Jttci¿-nrettts

L 0u)¿

uij. 1,,u

Y7 .5{i

gtl . V'ro

âIrer cent a¡.e l-¡asec.i ulroII corrlbitteci judt,;rilellts

Pauses Juci¡;trieuts

I0ur.o 10Ùiî

u6. 3% uÛ. tiro

98. Bc,o 9t¡ .7i

96 .4tto

arrci extrr lanat ion's .

li >rp I atr a.t i c¡ns

100Ío

Ct -) r;i()ú¡ I tu

9vt ,4'jo

10U';i,a

Cç1

CN



The rating for the hnrrns for the errorless group is a 1itt1e

1ow in comparison to the convention of 80% (cf. I(azCin,

1975) as a minimal acceptable reliability score. liorvever,

given the complexity of the data here, this rating might be

consiciereC quite high. On all measures agreernents were

calculated on the basis of an agreenent on the total nurnber

of hnims and repetitions for a training trial. lhese

behaviors were often very difficult to discriminate. Thus,

if one rater scorecì five hmms and the other four it would

count as a disagreement for that trial. As can be seen all

of the reliabilities which were below 100% wouLc irave b¡een

higher if agreement haci been based upon inc.liviclual responses.

In tire above example four agreements and one disagreement

would have been recorded.

The summary of the cievelopnental data on tile subjects

can be seen in Table 5. As can be seen tire experimental anci

36

control groups rtrere closely matched 1n their developmental

Ieve1 scores.

Subject Data

Insert Table 5 about here



i'abIe 5

Age and Developr,:enta1 Level Scores of Subjects

Group

¡"rrorless iraining

Subject 1

Subject 2

Subject 3

Subject 4

Conflict training;

Subject i

Subject 2

Subject 3

Subject 4

Coutrol

Subject 1

Subject 2

Subject 3

Sub j ec'u 4

Con:pariscn

Sub;ect 1

Subjeet 2

Subject 3

Subject 4

¿\ co

5(6)

tr(0)

5(3)

þ(11)

Developnenta"I Score

õ(4)

õ(7)

5(3)

6(0)

gri. 3

54. 1

37 ,3

30.0

5(?)

5(6)

5(3)

ö(õ)

¡32.8

ËD 1lJJ.I

41. J

31.4

7(11)

7 (o)

8(1)

8(2)

t3tr. õ

f1i) .)
l¿/..)

+4. I

.'i,i Lâ2.. ¿

;í/A

i{/A

ii/Â

li/À



Pre and Posttest Conservation Abilities

exper:þental groups, ancÌ posttests. Figure 5 shows

per cent of the correct judgements and explanations

subjects at five points in the experinrent. All the

Ç_qLoA the pretests, last trainin¡l progranl for the

in tlle errorless and confllct groups anci three of the sub-

jects in the nonconserving control group scoreci zeTo on botir

pretests. The fourth subject in the control group scoreci

8.3i1 and 1-4,3i; of his jucigements correct on the first and

seco¡rd pretests, respectively.

In the conflict anci errorless groups tirree of the

subjects scored 100iá on the last training progratìi. In the

conflict group one subject irad trvo judgements virong and in

the errorless group one subject haci one explanation lvrong.

rn general then, three of the subjects in each experirnental

group rvere trained to criterion anci one subject in each group

was very near to criterion performance.

In the conf lict group on the last posttest subject I
had. 100i2, correci judgenrents anci explanations, subject 2

scorecl S2.],]tL and 72,Aib respective3.y, subject 3, 33.3';o ancl

30 .4-io, anci sub ject 4, 22',ih a.ncl 4+,L. Using 11ave11 ancl

\iohlwi11's (1969) ciassification, subject 1 wculo be an

operati-ona1 ccnserver, subject 2 a consolicator, ancl sub-iect 3

Insert Figure 5 about here

38

the

of the

subj ects
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anci subject 4 would be borderline transitional corlservers.

In the errorless group on the sane test, subject 1 scored

3,3J1 ancl O%, and subject 2, subject 3, ancl subject 5 sccreq

U'þ on judgenents and explanations. In the contrcl grcup

subject 1, who was nriscliagnoseC? on tile pretests, scorecì.

84.2'¡o and. ECi;, subject 2, 23'iô and Oi;, sub j--et 3 rvas unavail-

ab1e, ancl subject 4 scorecl 0ñ on both judgements anci explana-

tions. In the comparj-son group all subjects scored l00;ir

in their judgements anci explanations.

CL, Cr'{ on the pre and posttests. Figure 6 shows the

per cent correci of the combinecl jud.gements ancl explanations

on CCQ, CL, and CN, on the pre anci posttests for the expe::i-

niental anci control groups. As can be seen there was no

consistent generalization betrveen the trained ano untraj-neci

eoncepts. The only

concepts that were

to increase on the

scored 1009å on the

Insert Figure 6 about here

7As mentioned, àfl error was macie on ilre data analysis of
tl¡is subjeet, on the first pretest, which was not pickecl up until
tbe tapes tvere reanalyzeci.

fairly consistant trenci Ís for tl:ose

increasing on the pretests to continue

posttests. All the comparison group

pre and posttests for CL ancr Cl'l-.
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the two posttests for CCQ the errorless group resj-stecr 4Ío

of the total countersuggestions ancl these all occurreci on the

first posttest. The conflict group resisted 49% of the total

countersuggestions. For thls group on the last posttest

subjectlresistedlo0to,subject2resistecis'8.2%,subject3

resistecl 37.5'i'o, and subject t! resisteci 22,2%. 
" 

On tire

combineci posttests the nonconserving control group resisted

12% of the total number of countersuggestions. Subject I

accountecl for E.37o of these.

The comparison group resisted 100ib of the counter-

suggestions on both the pre and posttests.

Also of interest, because of its relevance for the issue

as to whether natural conservers can reslst countersuggestj-on,

is the fact that on the first pretest eight subjects, including

the f our in tÌre compa.rison group, \¡/ere testeo who iracl all

their jud.gements anC explanations correct. All of these

resisteC all of the countersuggestions. Since these we¡e

c.onservi-ng subjects only 4 of thern could be used in the

experiment.

tìesistance to countersuggestion of the CCQ ability. Crn

42

Tabie 6

type of

s of ex:lanations used

shows the total number

explanation, oR the CCQ

on the

Insert Table 6 about here

and the

tests,

re and posttests.

percentage of each

used by each group 
"

1flut'ttverË
f;i: i,låliiTSSÂ
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Total i,lunlber of CCQ Explanations and Percent of Ëaeh Type

of Explanation for ijach Group on the

Pretests anci Posttests

Comparison

Control

Confli ct

Errorless

Tab1e 6

Number of Explanations ancl Percent of ]rach Typ*t

'The clefinition of each of these types of explanati-ons rva-e
given in the methods chapter p. L2. Thå only gtoùp to emit
correct explanations on tire pretest was tire connparison group.
For the remaining three groups all these explanations were
emi-tted on the posttests 

"
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The figures for the experimenta.l and control groups are al1

cleriveci from the posttests. As can be seen the profile of

the conflict group comes the elosest to that of the natural

consel'vers.

Conflict Data

recorded directly by the observers.

Frequeucy of behavior used to indi cate conflict as

frequency of these behaviors for each group across conditions

as recorded by the observers. ìlfininal arnounts of these

behaviors v/ere recorded for the control and comparison

groLrps across concij-tions. Concerning the errorless and

conflict groups, only the training in the presence of the

transforma,tions procruceo signifi-cant arnotints of these

beiraviors. Over 4OO% more of these behaviors lvere recorcieC

f or the conf l-ict group than the errorless g;roup.

/tÀ

Insert Figure 7 about here

Figure 7 shows tire

The ciata show ABA design experinental- control of these

beiiaviors. Further, even ti:ough solne conflict did occur

for the errorless group, rhe proceclures have clearly nain-

tained control over these behaviors keeping rhem 1ou' in the

errorless gr.oup anci niaximizi ng them in the conf lict gÍoup ,
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record.ecl by tþe tape recorcler. Table 7 gives the meen

Frecuencv of beiravior used. to inliiçqqconflict as

numi¡er of these responses Per

conciitions as taken f rom the

errorless group these d.ata on Table 5 indicate that these

subjects experienced some conflict on the ccnflict inducing

part of the pretests. All the subjects increased their

Insert Table 7 about here

frequencies in the errorless training condition without trans-

forrnatj-on of the liquid, I€iative to the non-conflict non-

training condit j-on. In tire training condition, rvhere they

tvere exposecl. to the transformation stimuli which wervê gradually

faciecl ifl, only subject 1 and subject 3 show a noticeable

ilcrease over ihe errorless training rvj-thout the transforma-

tion, ancl this lncrease is only about an average of one response

per progiarn. This incij-cates that the transformation variable

ivhich might have inciuceo conflict appears not to have done so

to any signir'i-cant extent. This cornplernents the data

recorcied. by the cbservers which incicateC that conflict for

this group was 1o''v. Therefore, these responses under the

control of the .errcrless training variables appear to be

indicative of difficulties in acquiring the echoic behavior

and not of conflict since thez'e was not a significant increase

in their frequency l¡etlveen the training rvithout and with the

transforntation of the l1quid.. It is this transformation that

test and training Progranl across

tape recordings. Concerning the
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Nlearr i'iurrrber of Beltaviols Ittdic¿rtive of Couflict ljer îest or T'r¿riuing Progranr

Àcross Conclitions for tl¡e .Lxperi-rircntal Glou¡:s l-la.secl on 'l'ape liecord.in¡is

Nou Conflict Conflict
ilou 'i'r'¿riuin¡; t,ion lraining

Co¡lcli t ion Pretes ts

lirrorless
Sub. 1

Sub. 2

Sub. 3

Sub" 4

Con flict
Sub. I

Sub, 2

Sut-r . 3

Sub. 4 '

(ìrou¡r

0. 35

0. 33

0. l9

I. UU

Group

u. 1ù

0. ti5

0. u0

o.b7

Tall le

Lrrorless i'rain-
ing; \i¡ltliout
1'l¿rus f orrrrat ioti

L,25

1.00

2. O0

2."75

0.v1

4.20

1.25

t,"56

L]rrorless 1.'rain-
iu¡4 llitir

Transf onu¿rtion

I.25

0. 75

o. õu

0.25

L.97

3.42

.i ,)c\

6.89

Conflict
Couflict l\on 1l'rainin¡;
Trainlng: I¡osttests

!,2r
L. s0

I. ti6
.l.Cr4

7,OO

9.00

5. 1¿1

3. 30

1.60

l_. I0

1. 60

o.2g
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rnight have inCuceci the conflict. I!'ith the exception of

subjeci, 4 the posttest response rate is about the sarne as

tile conflict nontraining pretest rate.

group, the pretests tvere conflict inoucing. All the subjects

shorvecÌ a pronounced increase in these responses when they

were exposed to the conflict induction treatrnent. This

complenents the ciata obtained by the observers. Once again

these subjects, with perhaps the exception of subject li, dc

not find. the posttests to induce more conflict than the

pretests.

Concerning subject 1 ancl subject 3 of the conflict

beha.viors ancl cle-¡elopmental 1eve1 scores

Correlation betrveen percentages of types of conflict

Table I reveals an interesting fact. If

centages of each type of beharzior useci to
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àTe rank orciered only pauses rank orcier in a manner lvhlch

comes close to the rank order of tire developmental scores,

and also to the results of the training on conservation

ability. In general ivithin each group ihe percentages of

pauses correlate well with the rank of the cievelopmenial

score. Also there is a signif icant decrease, iri the

percentage of subject 1 of the errorless group, from that of

the lolvest percent in the conflict group, i.e,, rhere is a

Insert TaÌ¡1e E about ìrere

An e>rarnination of

all of the per-

inCicete conflict



Ta.b Ie I

Perceuta¿5e of Conf lict Coustituteci by i:ach I'y1re of Couf lict iìela.tecl

to the Llrs lJevelopiiietttal LeveI Scoi'e

Deve lo1li::0Irt al
Score
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Sub. 2 5,1. I
Sub. 3 37 ,J
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Conserver Status
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2b.9
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11. 83

9. 83

0.00
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0.00
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significant cÌifference betiyeen the percentages of pauses of
a transitional conserver ancl. a non-conserver. Furthermore,
the percentages of pauses of the operational conserver and

consolidater are significant3-y higher than those of the ûwo

transitional conservers.

Wequj-sition of Judgements and
5l

shows the number of

i'iunber of each

by each subject anci reinforceci durlng training. it also
shows the percentage of the total nunlber of explanatj.ons,

Iemitteci by each group, made up of each type. As can be seen

f or the errorless group 100% v/ere Els. Fjowever, f or tire
conf lict group only 569o were rils, while 4,;á v¡ere E3s ancl 4oio

lvere ii5s. ALso a total of 561 explanations wel:e reinforcecl
in the conflj.ct group as compared to 1,068 in the errorless
group . Nevertheless, ofl the tvio posttests ttre errorless group

emitted only 5 correct explanaticns anc the conflict group

emitted l-l-7 correct explanations. Furthermore, ofl these
two posttests tire errorless gïorip onJ_y resisteci 4io of ihe
countersuggestions rvhile the conflict group resi-stec 4g,,;.

t
each

of rein

ïnsert Table I about here

type of
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forcec explanatíons.

explanation that was

Table I

emitteci
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the conflict group. Altirough the conflict training was

explicitly designeci to facilitate the ernergence of rhe

compensation explanation, a glance at Figure I reveals that

the acÌdition/subtraction and initial equality explanations

emerged spontaneously ancl pricr to the first compensation

explanation.

Orcier of emersence of the tvpes of exolanations in

tj-ons in the conf lict ft'roup.

Relation between the ernergence of conflict and explana-

occurred prior to conflict. In each case conflict emerged

first. For subject 1 eleven conflicts occurred prior to or

simultaneously with the reasoning out of the first correct

explanation. For subject 2, subject 3, and subject 4,

Insert Figure 6 about here

twenty-seven, ten, and nj-ne conflicts respectiveLy occurred

prior to or silnultaneously r,vith the first correct explanation

E r-)
.) ¿¿

ìio correct explanations
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In Piaget's theory equilibratj.on is an inferred explana-

tory concept. Several different types of data ha.ve been

described which when taken together are convergent in their

support of this inference.

The reason that these data are supportive is that they

are confirming of several hypotheses that fo1low frorn Piaget's

conceptualization of equilibration. These hypotheses are:

First, that cÌevelopn:ent siroulci only occur when appropriate ciis-

equilibrium is created in the child's cognitive structures.

Second, this ciisequilibrium should occur prior to or simultaneou.s

with the change in unclerstanding. Third, the change in under-

standing will only be indirectly eontrolled by the external

contj-ngencies of reinfo::cenent. Their control rvil1 be lirnited

by the child's pretrai.ning leve1 of cognitive development and

the extent to which equilibration takes pIace.

The Success of the Conf lict Induction l'lethod

Eviclence of the Bquilibration Process

DISCUSSION Aì.ID COI{CLUSIONS

CHAPTER IV

This methcd was successful in two relevant ways. First,

it effectively induced aciaptational disequilj-brium, as measured

on the behaviors taken to be indi-cative of tiris state.

Second, only this method had a significant effect in develop-
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ing the conservation of continuous quantity ability.

nrinimum and also to gain control over the relevant conserva-

tion verbal behavior. Yet it dici not induce an understand,ing

of conservation of continuous quantity ability.

The errorless method was able to hoLd conflict at a

minimum ano also to gain control over the relevant conserva-

tion verbal behavior. Yet it did not induce an understancÌing

of conservation of continuous quantlty as evaiuateci by tiie

posttests. Therefore, one of the necessary conciitions for

development in this area rnay be disequilibrium.

Conf lict Alwavs Occurred Prior to a Correct Jucigernent

The errorless method rvas able to hold conflict at a

The fact that j-n all 4 subjects of the conflict group,

conflict behaviors occurreo prior to tire emergence of the

first correct judgement, places conflict in the right temperal

relation to these judgements to enabLe it to be causally

related to them.
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Relati-on Between Reinforcement and
ors.

Several of the results need to be discussed here.

determined by reinforcement conti-ngencies. The reinforcernent

Order of emergence of types of explanations not directly

contingencies for the conflict g'roup were deliberately

designed to facilitate the clevelopment of the comp'ênsaiion

explanation. In spite of this che adoitíon/sub¡raction and



initial equality explanations emerged first for all 4 subjects.

In the context of Plagetrs theory one would expect ihe initial

equality explanation to develop first because it is iess

oifficult to reason rvith than the muliiplication of asymmetri-

cal relations. This is substantiated by the fact that even

with the natural conservers compensation explanations constituted

only 32% of the total while initial equality constituted 43'h.

The addition-subtraction explanation eppears to be the most

difficult since tire natural conservers used it only 13iá of the

time. The fact that this explanation ernerged first in the

conflict group coulo be evidence against this. Iiowever, the

type of additj.on/subtraction explanations that were used by

these subjects rvas much rnore elementary than that used by

natural conservers. In each case these early explanations

used by the subjects occurreci after a wrong preoiction. \ïhen

they were asked to explain rvhy they were wrong, they would

correctly explaln that the error 'ffas in leaving some liquio

in one of the beakers at the top, i. e. , they recognized that

some was taken away.

This result can be interpreted as supporti-ng Piaget's

postulate that an interior process of self-regulation

determines the developmentai sequences anci that external

rei-nforcement procedij.res do not control these processes but

only faciliiate them.
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directly proportion4l to .

Table I shows that for the confllct group 5611 of the explaea'

tions were of the conlpensation type and 40% were of the

initial equality type. Yet on the posttests the frequencies

were reversed with the compensation type constituting only

377o a¡rd. the initial equality type constituting 60%, In the

errorless group a similar phenomenon occurred with the

compensation type constituting 100% during tra.ining and 0%

on the posttest, while the initlal equality type constituted

100;qá on the posttest. These reversals represent the pre-

valence of responses with substantially lower reinforcenent

d.uring training over those with higher frequencies of re-

inforcement. This would not be expected if reinforcentent is

the primary variable that d.etermineci the probability of these

responses. Thus, rr.'hiIe the prevailing reinforcement con-

tingencies Curi-ng training cietermined the relative frequencJ"es

of these explanations cluring training, once these were renlovei

a cÌifferent natural orclering occurred. This is once again

supportive of the postuiate of a natural Sequence which i.s

organismically regulateci.

Brrorless sroutl reinforced f00,"á more than conflict

Posttest frequencies of each type of explanatioq qqt
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sroup but shcrved no significant development on posttests.

The errorless group was reinforceci 1,068 times for correct

explanaiions whereas the conflict group lvas reinforced only

561 times for the correct explanations. Yet on the post-

tests the errorLess group showed no significant development.



This again throrvs cioubt on the position that reinforcement

is the primary variable controlling these clevelopmental

sequences.

The above three results may be interpreted as supporting

Piagetts position that organismic processes of self-regulation

cietermine developmental sequences and the environmental

processes serve to facilitate development by activating

these processes (ef. tlalford, I97O; Overton & Reese 1973) .

Developmental Score Preciicts Develof;ment Through Training

Fi-gure 5 inoicates that the subject's pretest cievelop-

mental score may be a good preclicter of the subject'S capaeity

to respond to trai-ning. Tìris supports Piaget's positj-on tliat

external events will only effect the development of these

behaviors when the subjectrs cogni.tive system possesses

competence for these events.

This gene¡aI section can be closed with the conclusj-on

that this research has given Some support to Piagetrs postul-

ate of an intrinsic process of self-regulation rvhich he calls

equi librat ion .
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Table I indicates that only pauses

a mânner that corresponds approximately

of both the developmental scores and the

that occurred. This could inoicate that

indices of oisequillbrium than the other

Evaluation of Behavioral Inciices of
Adapt at ionai l-risequi librj-um

are rank crdereci in

to the rank orcering

actu¿l devei-opments

pauses are better

beha'¡i-ors.



Piaget (1970b, 1971b) has theorizeci that logical necessity

is the result of the closure of a cogni-tive structure and that
these structures once forrned shoul-d be resistant to counter-

suggestion. The data presenied above on the resistance of

the natural conservers and the conflict trained conservers

is supportJ-ve of this position.

Evidence of the Contingenci.es of Reinforcement

LogÍcaI Necessity and the Closure
of Cognitive Structures

The discussion thus far inciicates that relari-ve to the

development of C.C.Q. the contingencies of reinforcement may

function as subordinate causes which rvhen applied appropriately,

as 1n the conflict group, actlvate the equilibration Ðrocess by

creating cognitlve dd-sequilibrium in tÌre chilci's cognitive

system. llowever, a further question needs to be asked. Are

the contingencies necessary to the initiation of this develop-

ment? The evicj.ence presented here supports the conclusion tirat

the contingencies are necessary and effective rvhen their u.se

is guicied by ân understancing of the organisrni-c processes of

development. That they are the necessary initiators of develop-

ment is shown by the fact that the three nonconservers in tire

control group did not develop in their absence. Thai their

effectiveness mây be determined by organismic processes is
shown by tlre differeirces between the two experinrental groups.
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One of the central shortcomings of this research rvas the

fact that all of the behavioral inciices of disequilj-bríum

coul-d also be taken as indices of dif f iculties in recal.l, ãs

occurreci in the errorless training without transformation

portion of the experiment. Thus, even though these behaviors

did not significantly increase in frequency 1n the errorless

training wirh transforniation portion, there is the possibility

that some of these behaviors might have been indicative of

genuine conflict. Fortunately the data recorded by the

experimenter's themselves (rvhich was reliable by inter-

observer checks) complements the data off the tapes in incilcat-

ing.that only a minimal amount of conflict occurreci in the

errorless group.

Conclusion

'Crit'iq'ue
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supports Overtonrs (1973) thesis thai alL development j-nvolves

an indissolvable strong interaction l¡etween organismlc and

environmental processes. In closing, it may be appropriate

to quote the philosopher of science tsunge: I'Efficient causes

are effective so1e1y to the extent to which they trigger,

enhance, or damp inner processes . . . An adequate Pi cture

is prcviCed by a synthesis of self-determination (orga:rismic

activity) ancl extrinsic cietermination (environmenta.l activity)

. The trvo exaggerations of environmentalism ancl innatism

. are thereby a-voicled (quoted in Overton & P,eese, i973, p. 79)

It is the writer's opinion that the reported research



For Piaget the concept of equilibration is a theoretical

construct whlch is used to explain the faci that the develop-

ment of human inteltigence is directecl towarcl an end. which,

as cross cultural research lndicates, may be species-specÍfic
(given of course the appropriate intellectual environnrent).

This end is the logical-mathemat:-{ca:. formal operations

(c.f. Goldschr¡idt, Piaget, 1964, 1976). The central question

is, horv are we to explai-n the fact that the logical-mathematical

operations fol1ow tire oefinite developmental path that is

constituted by the invariant sequence of the four periods:

tire sensory-motor, preoperational, concrete, anC forr¡ial- opera-

tional periods.

For Piaget maturation, experience, and social- trans-
mission are the necessâry, but not sufflcient, conclitions of

this development. I'iaturation alone cannot explain it because

the average ages at which the stages appear varies too greatly

from culture to culture for this development to be geneti-caIly

preprogrammed. Physical experience is inadequate because the

properties, such as species, genus, seri-atedness, numerosity,

oo whlch these operations are based, are not the properties

of objects. Therefore, these operations cannot be the
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products of abstractions from objects. Neither can linguistic
transrnission of knowledge totally explain these acquisitions

and iheir directedness because in order to understancl these

transmisslons the child must have the prerequisite structures

to asslmilate them.8

towarcis a species-specific end state Piaget posits the process

of equilibration. The iCea of equilibration has its ¡asis in
Piaget's conception of the organism as an organization. This

otgan:'zation gives rise to emergent properties that cannot be

explained by sunnming the properties of the elements out of

which the organism is mad.e.9 One of these properties is that

In r¡rder to explain this orientation of developrnent

8Th. whole peripheralist theory of thought, rvhich woulci
identlfy thought with behavior, is called into question by the
research of Srnith, Brown, Loman, âod Goodman (1947), in which
an a¡resthesiologist had his total peripheral musculature
paralyzed by curarine and yet was capable of lucid thougirt.

o'Examples of these €merg€ût properties, which cannot be
explained by the properties of the elencents are: ( a) The
different melting points and boiling points of the trvo alkanes
n-butane and isobutane. these are structural i.somers.
Structural i.somers have the same molecular f or¡nuLas i. e. , are
made out of identical elements in Ídentical numbers, but
different structural formulas, i.e., thej-r on15z difference is
their orga,nization. Because the only difference between these
alkanes is their organization, only it can explain their dif-
ferent properties. (il) The biological functions of proteins
are also emergent properties. Proteins itave several levels
of organizati-on referred to as the primary, secondàTv t tertiary
etc. levels. ¡it the higher levels no new elements are aclded.
Rather, only new forms of orga"nization occur. Iiolvever, the
biological functions of the protein are determined by the higher
levels of organíza'ûion. This is proven by the fact that the
denaturation of the protei-n, which breaks up only its higher
leveIs of organization, destroys its biological function.
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of self regulati-on. I'here are two generi-c types of self
regulation. The first 1s based upon the operation of sub-

structures €.9., genetic regulation, and constitutes the

influence of the parts of the organism on the whoLe. Piaget

ca1ls these regulations the specialized functions (L971a).

The seconcì j-s based upon the dynamic interaction of all tite

parts in the who1e. This constitutes the influence of the whole

on the part and represents a much more genera'l forrn of self
regulation which Piaget (ibici., ) refers to as the organi-zation

function or equJ.libration and von Ì3ertalanf fy ( 1951 , Ig52 , 1,967 ,

1968, L975) refers to as primary regulations. tsertalanffy

posits that these regulations are at the basis of equifinal
development wirere an organism can reach a species-specific end

state f rom ctif ferent initia] condiiions and in dif f erent v¡ays,

e.g., the developurent of a normaL see urchin fron'¡ only one

quarter of a fertilizeci egg. If we place Piaget's concept of

equilibration in this context we can begin to uncLerstanci why he

states, "Equilibration, as I uuo.erstand it, is thus an acti','e

process. It is a process of self-regulation. I think ihat this
self-regulation is a fundamental factor in development"

(1964, p. 1ð1).

Ecluilibration can be examlned both as a process (the

díachronic perspective) and as à state (the synchronic perspec-

tive).

Looked at as a process equllibration cen be defined ãs

the central principle of self-regulation of systematically

organized wholes. By this process these wholes direct their



64

olvn clevelopnrent towards a. state which is species-specific by

relevantly varying the activities of their parts. This enables

them to (a) control the form of new structures that are being

constructed, e.g., ce1lu1ar induction in physiologicai cievelop-

ments and. the construction of the operations in intellectual

development ancl (b) to compensate, within limits, for

disturbances to the clevelopn:enta1 processes, €.9., equifinal

phenomena such as the development of the formal operations in

different cultural environments.

Looked at as a state ecluilibration can be defined as ti:e

central principle of self-regulation of systematically organizeci

wholes. In this state, these wholes by which these wholes

maintaj-n a relative equilibrium by relevantly varying the

activities of their parts which enables tirem to compensate fcr

disturbances to their equilibrium. An example at the physio-

logical level is observed in the coorCination of all the homeo-

static mechanisms in the maintenance of the complex but highly

specific interior milieu which ch.aracterj'zes the steady state

of the organism. An example at the intellectual 1evel would be

the coordinatlon of scientific reasoning by the formal opera-

tions (c.f, Furth, !969; harris, 19õ9; von Bertalanffy, 1968).

It might now be asked, rvhat is it that actj-vates this

process of equilibration? For Piag€t, intellectual equilibra-

tion is activaied, whenever disequilibrium is created 1n the

cognitlve system. As he states, "411 developnient is conposed

of momentary confliets ancl incompatlbilities which rnust be

overcome to reach a higher leve1 or'equilibrium" (1964, p. 185).
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lihen this disequil-ibrium is introduced externally it is called.

aciaptational disequilibriun. I'ihen 1t is introduceci internally
it is called organizational disequilÍbrium.

Brainerd (1973) has anaryzea several methods for experi-
mentally creating aciaptational cilsequilibrium. The first is
ca1led di-mensional discrimination training. This procedure

creates disequilibrium by ereatj-ng conflict between perceptual

a.nd quantitative cues. The second method is calleo preCiction-

outcome traÍning. Here the child is asked to make a prediction

about the result of an actj.on which is contradicted by the

outcome of that action. The third methocl is called conformity

training. This can be accomplished by having the child nociel

a conserver, or by placing conservers and nonconservers together

and asking them to reach an agreernent about the conservetion
judgernent. The final method for, creating adaptational cìis-

equilibrium is called direct feeciback traÍning where the experi-
menter tells the child that he/she is right or Tvrong after
they have maCe their judgement.

It j-s because disequilibriun j.s essential to the posJ-ted

process of equilibratlon and because there are experimental

methods for manipulating it and also because behavior lnciices

of it can be defined, that it lvas one of the central variables
chosen for study in the research reported in this dissertatlon.
This research had as irs goal the test of the equiribration
hypothesls.
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r! i tlt ce¡rt n)en t a l-
Uisetlui lil-¡r-iurr¡'l'rain- LeveL
ìlethods ecì of Ss

'1. ab Ie L

Arraì.ysis of tlre C<.:nselva-t j-ou I¡rduct iorr Lxperillents

Yes C¡11
Verl¡¿tl
rule
i lrst ruc-
t ion ¿ì¡ìd
reinfor-
ccftrellt

rbi d.

IJir¡rensiorì a1- C. C. Q. N. C.
tl i s clir;¡iu ¿r ü i oll
-lìe9., corrìp.,
coulltilltr, feed-
back,1n-
direct vc¡b¿rl
f eeribacl<

l)rol)cr'1.ies c¡.f tl.c J:,r¡reri.rrrctrLs

I bid.

No Cp2 Dinie¡rsi<,¡¡¡aL-
ll<¡n- discrlrnination
vcroaf -cornp. , tlirect
¡'cinfor- plrysì-ca1
cefue¡¡t rrlrnt.

Dir¡rensio¡r a1-
tl iscrir,linat iott
-cornp. , tleß. ,
direct verbal
feedl-¡¡rcli a¡td
¡rlrysical
rr ftrtl,.

'les ted 1'es tecì
lìe- Ior. l;'ol I'lorr
rluiretl S¡recific S¡recif ic
alr l!x- Ge¡ler- Ge¡rer-
¡rlatta- ¿rl-ir¿¿r-aliza-
tibn tion Ciorì

I'old.

I'lo G¡ri.i
Ve¡.bal
o r ie¡rt a-
tioD re-
i¡r f orce-
rnen t

C. N.
c. L.

\:s

No Gp4 l)irne¡rsio¡tal-
Ur1ui.li- discrirninu¡tiou
L¡r'at 1o¡r -rI eg.

l'lixer.l Yes Yes
I'lCs- suc()ess-
TCs ful

Yes Yes
(weak) stlgssss-
success- ful
ful

IL¡irl.

alìe:fers to Lhe use of: methods which will en¿rlrfe the cìiaguosis ol'the gerruinerress of Llte underscatldfDg of couservation.

c. l.l.
c. L.

As-
ESS-

l'est- Test- i.ested n)ent
ed erl For of
I'or l¡ol Dura- Con-
ll'Tl¡ II.TCS trility flict

Ì,tlxed Yes Yes Yes
NCs- urrsuc- unsuc-
TCs cessful cessful

c. t{.
c. L.

No No

Yes
unsuc-
cess fu l

Ilixed Yes Yes Yes
I'lCs- urìst¡c- unsuc-
't'Cs cess;ful cessful

c. N.
c. L.

Yes No
1 mo.
7 mos.
suc-
cess-
ful

I\4eets
À{eth-
o<'i-
ologi-
cal

Ses- Cri-
sious 1'rii¡.ls teriaa

No

Àf i xeil Yes Yes Yes
NCs- Urrstì(:'- UnsiUC-
TCs cessful cessful

No

I
25-
^È 

t

Yes No
Xof3
rveehs
suc-
cess-
ful

No No

Yes

Yes No
lof3
weeks
unsuc-
cc.ss-
fuL

I'io

35 ea. Yes
coD-
cept

No

No

Yes No
1of3
weeks
unsuc-
CCSS-
fuI

No

3ti ea. ïes
co¡I-
cept

Yes No
lof 3
v¡eeks
ttllsuc-
cess-
ful

36 ea. Yes
con-
cepl:

t 36 ea. Yes
con-
oept

o)
{



lx
lloesnra &
lfl Lt<¡¡r
Is1 4

ir,ret¡ü ful Äletlrod

Corr f oultdcd Con-
Suc- rvi Llr ce¡rt
cess- 'I'raitriug I)ise(1ui Iil-¡riunr .f r¿rin-

Yes l)iscrl¡r¡i -
¡l ¡rt i<.¡¡¡
Ìeartting
s ets

ljra inet'd
19',r2a

!
llr a i¡r erd
I 972b

I,k: tlrotls

Yes Di rect
feed-
bacli

Di¡¡lens ion a I
d iscrirnirr¿tùion
-corrU). , dir-
ect verbal
f eedb¿rcli ll
plrysical
r'ÎrnL.

IJra lnerd
I97 4

t;

Yes l.tilect
fecd-
lr a cli

'l'alrle I ((-orrLinue(l)

'l'cl; Ltirl 'l'cs Lc(l
I)e- ltc- ìio r lror' ì,f orr
vclol)- t¡uirr-'<l Sl¡er: j. lic lj¡reci f ic
lrron t irl, ¡ul l:]i- (icrrcl'- Cr:ner-
Lcvel- ¡rIanu- aliza- aliza-

ed

IJinre¡¡s i ona I C. C. Q.
dis(:riminatlor¡
-cor,ìp, ,
di-l-(]ct
verL¡nI feeC-
bncli

C. l¡ . NCs
C. L.

Yes Dilect
feed-
back

lirainerd
I97C'

of Íis tiol¡

It¡itl.

Yes

Yes Dlrect
f eet.l-
bach

l-lrlson
1966

rbid.

l"tcs

Ycs
s uc.-
Ce ù'.lì-
fuI

c.il.

Yes

^s-ess-
1'r:s L- 'l'est- j'ested I¡elìt
et.l ed lror- of
l'<¡r for ¡Jura- Con- Ses-

Yes No
s t¡ccess-
ful

Yes Con-
fornrity
tr¡rin-
1ir1ç-cons-
ervl¡ttí
I)eer

Ibid.

I'llxed Yes
I.lCs-
1'Cs

Yo.s
s uc-
cess-
ful

ll'I'li IITCS tr i I t

l,{ixecl Ycs
NCs-
'l'Cs

No

lio

Ycs
s uc-
cess -
fuL

C.l).Q. Àlixed llo

l)lnrensiorìal C. C,().
¿isc rinrl uat Iort
- e[J. , cofl|p.
dllect ver-
bnl feedb:rck,
¡rhysical
rrfrnt.

Yes No
3 wks.
suc-
cess-
fuL

Yes No
s ucr
CESS-
fuI

ll c)

Ycs Yes
(rve¡rli) success-
suc- ful,
c () liti -
fuL

Iie

Ilec ts
Itlc t. l¡-
od-
ologi-
cal
Cri-

1'rials teria

t,to

No

Yes
s uc-
cess-
ful

NCs

192 Yes
ea.
con-
cept

No

No

No

Yes
I wlc,
suc-
cess-
fuI

Yes

I'lo

Yes
suc-
cess-
fuI

No

T2

Yes llo

I rvk.
s ì.lc -
cess-
ful

llo

Yes

No

ì'¡o

Iri

Yes i'{o
l nr-
merl-
lat e
I rvlt.
suc-
cess-
ful

Yes No
4 out
of5
t raln-
ed Ss
strc-
cess-
frtl.

Yes

Yes

I'l <t ì'lo

No

Yes

og



Íiuc-
oess- Trairtirtg

!,xireri¡¡ient ful lrlethr>tl

IJucher [¿

Scl¡neicler
197 3

Yes Oporrnt
colìdi-
tlou-
irrg

q

Charbon-
¡Ieau,
I.lol¡er t
IJoorass a
& Gladu-
Bissonn-
ette
L976
IO

Coll f ounded Cot¡-
wi t Il ct:¡rt
Diseqrriì-ibriu¡n lrai¡r-
lrletllods ecl

Di¡ne¡rsi<¡¡ral. C.l'1.
discr j-mination C. S.
-À-S, ccrol)., C.C.Q.
ili¡ect verbal
f eedbacli, &
pbysical rrf¡nt.

Yes Co¡¡f orm-
ity
t lalning
atlult
¡node 1

Christj.e & No
Srrrot he rg111
L970

l'aL¡1rr I ( u^ont inuecl )

lie- lte-
veJ,o¡l- tluired
mentùL an lìx-
LeveI ¡rIana-
of Ss tion

Dinrensional C.C.Q.
d i scrinlin at ion
-conrp. , direct
verbal feod-
back from
nlodel's
j udgnrent

?
Con-
ser-
va-
tion
¡rot
pre-
test-
ed

Cp. I Di¡ne¡¡sional C. L.
lJls- dlscriml¡¡ation
cri¡ni- -conìI). tiÍrect
¡¡atio¡r feedback
Iearn fng
set
clr . 2- I,¡o
Ss uu-
infolm-
ed of
resultsll

'l'cs te¡rì
For
S1:ec:ifÍc
Cìener-
¿rlizir-
t i<¡n

Coole5' [¿

Ì'lart f n
I972

I'lo

'l'es t ed
Ircir liiclu
Specific
Gc¡re r-
al-j-za-
tio¡r

Yes
(weali)
suc-
cess-
fuI

Yes Operant
corrdi-
tioniltg
pro-
gr:rmmed
IearnÍng

NCs

As-
ess-

Test- Test- Tested nlent
ed ed For of
l'<-¡r l¡or ljura- Con-
l¿'1'L P.TCS L¡iIity flict

Yes
uDsuc-
cess-
fuL

Yes Yes
uc-

cess-
fuL

[¡inensional C.C.l).
il iscrimi¡ratÍon
A-S, <lirect
verbal feed-
back,
¡rhysical r' fnrt.

No

N. C.

l'¡o

I'lo

Yes Yes
urìsuc-
ces-s-
ful

l'¡o

Àleets
Mctlì-
od-
ologi-
ca]

Ses- Cli-
sions Trials teria

No

No

NCs

No

I'lo

App.
48

Yes

Yes
i n¡-
nied-
iate
1 wk.
3 ¡no.
suc-
cess-
ful

Min. No
of
¿ôo

llo

Yes
suc-
cess-
ful

I'lo

No

Yes No

success-
ful
RI;. C. ü'.

lio No

Yes

No

96

Yes No

i rn-
¡ned-
late
l- ¡no.
5 nros.
sric-
cess-
ful

No

13

X. Yes

329
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Suc-
cess-'l'raitrlttg

Lxperirne¡rt ful I'letlìod
Cooley, lJo
Brnun, &
Kerger
I977

IJ

Curclo,
Kat te.f ,
Levlne &
Robbins
I972

0¡;eran t
cot¡d1-
tlorrl¡rg:
l) rogr&m-
r¡led
]ealrr1ug

Cor¡fou¡rdetl Cc¡n-
rvlth ce¡rt
Dlser¡u1 Ilbrium'l'raln-
ltethods ed

Ibid.

Yes I . Dirrr- Di¡¡ensionaf C. D. Q.. ensl<¡rt- cllscri¡r¡inatic¡n
aI clÍs- -n€9. ¡ conrì). ,crirr¡ina- Â-S, indirect
t i.orr verbal f ecd-
2. ¡1dd1- btcli, ver-bnl
tio¡r-sub- feetll¡¡rclc
t rac L lon
3. lìevorsl-
bllity

'I'atrIc I (Co¡tl-lrtrrerl)

L4

F.i gure 111
Kellcr
1972

I5

I)e- lle-
velop- r¡uire<J
men tal atr ì,x-
LeveL ¡rIann-
of Ss tion

c. r.l.

& Yes Ver'L¡lrl
rule 1¡r-
s t ruc-
tlon

l.¡Cs

IrIeJ-shrnan,
Gl ln¡c¡re
Giusburg
fguu ,
Lxp. I.

1'e r; L,r d
If<¡ r
lj ¡rtlc i I'i c
Gr:¡¡r:r-
a I i::a-
tiorr

Yes

Corrt l¡r-
ulty -
vll; ua I
traln i u g
( Iangu-
aflc ecti-
:/atjell ì _
Gp.3 l)ime¡rsionirl
Feed- d ls crlml n ir t lo¡¡
back -cotìrp. cllrect

Ir, tt:¡l,trl l',r'rllri¡,I

'l'es Letl
l'or lio¡l
S¡rccl f ic
Getrer-
Àliza-
tir>n

Yes Yes
unsuc- trnsuc-
ccss; [uI cessful

Yes
lle
Gp.
3

Mlxed Yes
llCs-
'I'Cs

Dinre¡rslo¡¡aL C. C. Q.
tl iscrlnrin:rtfon C.D.Q.
-corr¡) . , r.li r- C. N .
ect verbal C.S.
& visual feed- C.2.
bach, plrysical d1nr.
rrfnrt. spa"ce

G¡l . I Ì{o¡re
C o¡rt i¡¡-
ulty

/\s-
ess-

lest-'l'est-'l'ested nrent
ed e<l .For of
Iror lìor [)ur-a- Con-
lì'Iti ¡11'CS l¡iIltv fllct

t ral¡r 1r! ral-,¡l_llig____
Gyt,Z N

Yes No
success-
f ul lìe-
conuìcn-
sator Ss

No

No¡re

Yes Yes No
utt- itr-
6UC- l¡tetl-
cess- lcte
ful I rno.

G t¡ros.
ulì s ttc-
cess-
{uì

I'lixed Ye:.
NCs-
1'Cs

Àlee t s
Àle t h-
od-
ologi-
eal

Ses- Crl-
sio¡ìs Trfals terla

C.C.Q. NCs

No

Ye s l.lo
succ ess-
-tuI re
urirltlLe
cLasrj
Ss

No

r.
16

Ilo

Yes
lnr-
nred-
I ate
1 wk.
suc-
cess-
fuI
re-
conìp-
ENSR-
tor
Ss

X. Yes
2()6

Ycs No
success-
ful

No

No No No

No

Yes

No

Yes No

unsuc-
cess-
ful

No

No

No

{o



Ex >erl¡nent ful I'lctho<'l

Il¡id.
Iìxt. II

Co¡¡ f ounclecì Con-
Suc- rvith cept
cess- 1'rairring Dise<¡uilib::iunl'Irai¡r-

I bid.
Iìxp. I I I

t8

No Orre to
o¡re cor-
1'es -
poncl-
ellce

Frank
1966

Àlet hods

No¡re

O¡re to l{one
orre cor-
I'es-
poncÌ-
e¡rce

Yes Gp. 1 1. Pre- C. C. ().
Gp. Per- oiction
2 ceptual -outcorrle

screen- 2. .l-li¡nen-
i¡l g, s ion al
-'l-5 yr. discriminat Íon
of rls -comp. clirect

visual feed-

'I'able 1 ((jor¡t1rrr¡etl)

1'cs i; ed 'I'es ted
De- Iìe- l¡or I;or lllon
velop- rluired Spe<:ific Íjpecific
nlerrtaI an lÌx- Gencr- Geuer-
LeveL plarr:r- alíza- itliza-

et-l

c. D. Q. ? r{o
I'l c¡ t
ì)re-
tested

1e

of Ss tion tion

Ge In¡an
1969

__ besli

C. D. (¿. ? I'lc)
Not
I) re-
tested

Gp. 2
Per-
ce¡rt ua I
screen-
ing
5-7 yr.
olris Ibid.

Yes l-iis-
cril¡li¡¡a-
t lon
learniug
sets

I'lo

20

llixed Yes

ion

As-
ESS-

'fest- .I'est- 'I.este<l ¡lre¡tt
etl ed Iror of
Fo¡ Fol Dura- Con-

I'lo

Dimensio¡r aI
cli scr imln a L ion
-conlp. , clirect
verbal feed-
bach li¿ ¡rhysi-
cal r' frnt.

tÌ'r'l; R'l'cs bi 1i
No

Yes No
success-
fuI

llo

c. Ì.¡.
c. L.

l.lo

f1

NCs

No

No

Ses-
s I o¡rs

Yes

I'leets
lleth-
ocì-
ologi-
eal
Cri-
teria

No

Trl als

Yes
success-
fu1

I,lo

Ìio

Yes
suc-
cess-
fu] Re
c.c.Q.,
C. }I.

No

No No

No

Yes
1m-
nle<ì-
iate
t -'1
rvks.
suc-
cess-
ful

No 192 Yes
ea.
corr-
cept

F



Ix
Suc-
cess- Training

rirlent ful I'letlrr¡d
Greitzer Yes
& Jeffrey Gps.
1973 I, 2,

4

Gps. L &
2, dis-
crinrina-
t i-ou
Ie'ar-n i.ng
set

Ccln f ounded Cou-
rvitÌ¡ ce¡rt
Diser¡ui 1 ibri urn'frairr-
lUetho<ls

ìJinlens i on ¿rL

discrininat ion
-corÌp. , direct
feedback

pret est-
to I)r-e-
tes t

2I
Gruen
1965

G¡rs. 3 &
4, oP-
er.ant
co¡r cli-
t1oni.u11
f ad ing
( plet es t-
llo I)re-
test )

'festetl I'ested
I)e- lÌc- l.'or l¡c¡r l{or¡
velo¡r- rluilccl S¡rer:ifio Specific
mer¡tal a¡r Ux- Genqr- Ge¡ler-
Lcvel ¡rlana- aliza- aliza-

Tal.¡le I (Coutinued)

ed

Yes Cp. L
Re pletrain-
Gp. 2 irrg +

direct
!¡:ni¡: li'¡l-
G¡t. 2
pretlalu-
ing +
co¡r f 1i ct
trainlrtg¡tt

fS

IiaIf ord
1970

o,)

t io¡t
Yes

Dinle¡¡slonal C.N.
r.l is crimin at io¡r
-cornp. , f eed-
bacli from
çqu{!t 1q{i
I)ln¡euslonal
d iscrln¡inat ion
-A-s

Yes CIassi-
f icat ion
Iearniug
set
traln iug

tior¡
l{o

Test- 'l'est- 'I'ested
ed e<l For
For For Dura-

1. Dinre¡lsional C. Ð. (J.
discriminat ion
2, Prediction
outr corne
3. Dircct
f eeCbaolr

RTL nTCS b i.11r

NCs

No

Yes

No l{o

l\s-
oss-
nrent
of
Con-
fllct

Yes
Gp. 2

NCs

No

Ses-
siorì

Yes
Gp. 2
success-
ful re
C.lYt. ,
c. L.

No

lrleets
lleth-
od-
ologl-
caI
Cri-

Tr aI

Yes No
success-
f ul-

No No

No

I'lo

No

No

No llo

J4 Yes

No No

N,



Iüee ts
'i'es t;ecl 1'estotl As- lletl¡-

De- Ile- nói""* i'ìíi-ilön ess- od-

Co'1.u¡tdecl Con- velo¡t- rluilerl S¡roi:if ic Specif ic Test- Test- Tested rrìent ologi-
Suc- rvitll cept me¡¡t?rf in Iìx- (ìònt¡r'- Gäner- ed ed I¡or of c¿rl-

cess- l,r,ai'iug ltisec¡uilibliurn'tr?rin- L;;;1 irin,to- airí'-:¿- aliza- I'or l.'oÌ ljura- Co¡t- Ses- Cri-

Lxperinìe¡rt fuÌ [rettrod lretl¡ods ed ;i'a; 'ii;n rioil tion lì',I'lj RTCS biiitv flict sio¡rs Trlals te]'ia

lialford & Yes O¡te-to- 1. Pre<.lictior¡- C.l{. l'tCs Yes Yes No I'lo No Yes No ti ? Yes

Fullerton otle cor- outcome success- im-

I9?0 iu"¡,,rua- 2. t-.rinre¡rslonal f uI Irred-

e¡¡ce tÌis- cìiscrirnin¿rtion- iate
crinri¡ra- colrtp. , lnclirect 3 wlcs '
Liolr uurirai feect- suc-
learnin¡4 bacli, visual cess-
& ecluili- feeclback ful

II anre l
1971

lfamel &
Rlksen
]-973

br'ât ion

'L'abIe I (Contitluect )

I tleu L i ty None
trairring
( langua1le
irrr¡lrove-
rnent )

Yes Gp. I Dinension¿tl C.C.Q.
Iclent.itY discrÍmi¡¡ation
V.tì.I. -'conlp., clirect
training verLral feed-

I¡ack
ct.*t---i . uilléi,iioiiãt-
reversi- discrimi¡latio¡r'
bllitY -tìeß., corrU).
V.Il .I. direct verLral
Tlaining & visual feed-

ì¡ aclç
3. Precliction
otttcolne

Harne l" , Van
Der Veer,
& Westerhof
r972

c. c. Q.

Yes
cp. 2

NCs

Gp. 2 | 3
Liruguage
ctiv¿r-

ti<¡u
velI-¡aÌ
rule
lDStruc-
tior¡

ì,,lixed Yes
NCs-
TCs

þirneDsi<.¡u¿rl C.C.Q.
discrilninat iolt
-cornp. iudirect
& direct verÌ.¡al
f eedl¡acÌi

Yes

Yes
Gp. I +
2 suc-
cessful

Yes
Gp. I +
2 suc-
cessful
Iìe C.S.,
c.N., c.\y.
c. A.

Gp.
TCS
Gp.
Ì'lCs

2- Yes

a

Yeq
Gp. 2
suc-
cessì-
ful

Yes No
inl-
¡necl-
iate
I wk.
Gp. r
úâ
suc-
CESS-
fuI

5 Yes

{



Suc-
cess- lraiulrtg

Iìxperirnerrt ful lrletlr<.¡cl

Ilatano &
Soga
1969
lìxpt. 1

Yes Cp. I Dinrensior¡al C.N.
Gps. ConfLlcI ciiscrir¡in¿il,io¡¡
l, 3, tte¡5ation *conip., Â-S,
4 &, ex- ¡rhysicaL

l,er'¡¡a1 r I fmt.
le i rr-
force-
trre u t
cp. 

- Z--- nirne¡rsionãI-
Conf Ilct, ciisorlmination
¡ref{ation A-S.
no ext.
I'el.r¡-
forcc-
n:ett L

Gp. 3 Din¡e¡lsional
üxt. re- cliscrinlination
i¡rf orce- -conìp. ,
rneDt re physical
conser- r' f rnt.
vat ion
Ó¡r. 

'a 

-l]iilrenslonaI- 
-'

Conser- discrimination
vation. -conrp., A-S,
conf Lict, i)lrysical
ext. re- rr fmt.
i¡r f orce-
rìç rl t_ ._. _
Gr-p. 5 Dimensional
Cor¡fl-ict cliscrinrinatlon
negation cornp. A-S ,
r¡o ext. indirect verbal
rein- f ec'db¡rck
force-
ment,

. counting,
verbal
su8[ies-
t ion

Confoundecl Colr-
wi th cept
lJis er¡ u i 1i Ll r i urn 'I'r ¿r in-
l,le th<¡cls e d

Tabl.e I (Continued)

'I'cs t¡:d
De- lÌe- lJol
velop- c¡uilecl Spcci"tic
nrental arì lììx- (;erìi,,r-
LevcI ¡-rlanar- al.iza-
of Ss ti<¡ll tlou
NCs No

'I'e s t ecl
For N<¡¡¡
S¡reci f i c
Ge¡rer-
al. iza-
ti.on

Yes
Gps. l,
3, tl
success-
ful. lte
porì [ tes t
.)

28

No

'l'esL- Test- l.'ested
ed eci For
I''or l¡or Dura-
I¿Tü ll,'I.cs L¡i- L itv
No Yes Yes

un-
s uc-
cess-
ful

lvleets
As- Àle üh-
ess- ocl-
rr¡ent o logi-
of cal
Ct¡n- Ses- C¡i-
flict slorìs Trials teria
No .) 4B No

r]
À



Suc-
cess- Training

lixÞerin¡e¡rt ful- Àlt¡tlto<l

Ibid.
Iìxpt. 2

Yes Gp . I Dj,rneusic¡r¡al C. N

Gp. I Vcrl-¡a1 discrinlirration
strg- -comp. , A-S,
ßes- lndirect
ti<-rrt, verbal feed-
inter bacìr, physical
lìr.rrrrerl- relnlorcerrrent
cal rela-
ti.ous,
ext.

. re i¡r-
force-
nlent

Ti; : -r-- Liime ris íõna-l- -
Sa"rne as cliscrimi¡ratlon
Ì l¡ut uo -cornp, , A-S,
rein- 1ncìirect
force- verbal
mc'¡ìt f eer-lback

Co¡r f o u¡r de cì Con -
with cept
Diser¡ui liLiriurrt 'lrait¡-
ì.'letlr<¡cls ed

Inhe Ider
Sincla-ir
Bovat
I974a

Tabl e 1 (Conti-nued)

i)e- Ile-
velop- tlui.red
nle¡rtal an.Ux-
LeveI ¡rl-ana-
of Ss tion

Yes 1. Dirn-
TCs en s i-on al

discr:i-
rninat iolr
-corùp. ,
l¡¡ tli re ct
verbal
f eec.l-
Llacli,
visual
feed-
L¡aclc
2. Pre-
dict io¡r-
outcon¡e

I'lCs

'1e st ctl
I'ol
Spec.ific
Cr':l¡er-
¿rfiza-
t i <>rr

No

30

None

Tested
l¡or I'lc¡rt
Íj¡lec i f ic
Gener-
aLiza-
tior¡

Yes No
Gp. r
success-
fuI

lest- Test- Tested
ed ed Iror
Iror I¡or llura-
Ill'E Ii1'CS bi lity

C.C.Q. NCs
TCs

No i{o

Yes

As-
ess-
Írent
of
C<¡n- Ses-
flict slons

lJo

Yes No
TCs
success-
ful

À{eets
I\leth-
od-
oIogl-
ca l-
Cri-

T¡'la1s teria
No 48

No

t,lo

Yes Yes
TCs lm-
Suc- r¡led-
cess- iate
IuL l-3

wks.
i'Cs
suc-
CESS-
ful

Quali- 2
tative
present
in
somo
Ss

Yes

{
cir



üöpe¡ime¡lt
I bid.
i974I)

Suc-
cess
fuI

Co¡l f ouuderl Cor¡-
wi il¡ ce¡r l:

Tra in ing I-ti s;equi liLlriunt '1'rai¡¡-
Àtethocì Àletlìods ed

Yes I. DÍrn-
TCs er¡sio¡¡a1

d iscri-
nri¡r at ion
-COriìP. ,
iudi lect,
verbal
f eecìb ack
& feeci-
l.¡aclt
f rorn
count ing3l_--

r bi d..
lnI4c

lio¡re

Yes
TCs

at)

Ibid.
t974d

1'¿ib1 : .[ ( Corr I irruccl )

1 . Uirrt-
e¡isi on al
d iscli-
¡ri¡¡atio¡r
-COIrlP. ,
indlrect
velba ]
f cet.lbacli

lje- lle-
veJ^o¡r- (lui red
nreut al ¿ìn Èx-
Levcl ¡llauar-
of Ss tiorr

c. D. Q.

¿f,.l

Iì)
19

l{o

l{one

ÌiCs
TCs

id.
74e

'I'c ri 1, rl (l
l'o¡-
Spec i f ic
0e¡rer-
aLi¿a-
tion

VerbaÌ None
training

Yes

Yes I. Dirn-
ìlCs ensioual
& discri-
1'cs niuation

-con)ì1 . ,
inclilc.ct
ver-)¡ a I
feedback

'1 es t.ed
For Non
Speci f i c
Gener-
afiza-
t i. o¡r

34

Yes Ì.¡o
1'Cs
success-
fu1

c. Àt.
c. ;{.

. As-
ess-

Test- Test- Tested nrent
erl ecl I'or of
I'or for ljura- Cou-
lìÎU II.ICS L¡iIitv flict

t"rcs
TCs

None

Yes

c.N.

No

Yes l{o
TCs
succ(ìss-
fuL

Mixer.i Yes

Yes Yes
TCs 4-ô
suc- rvlis.
cess- TCs
ful suc-

cess-
fuI

c. L.

Àteets
Àlet h-
otl-
o logi -
c¿rl

Ses- Clri-
siol¡s TriaLs teria

NCs
TCs

Yes l,lo
ulISu()-
cessful

Quali-
t ati ve
pres-
elr t
ltt-
some
Ss

No

Yes

Yes Yes
TCs 6-8
suc- wlis.
cess-
1u1

Yes I'lo
I'lCs li¿

'ICs
success-
ful

No

Yes

No

Yes Yes No
suc- 2 rvks.
cess- un.-
ful suc-

cess-
fuI

No Yes Yes
suc- 4-6
cess- wks.
f uI Ì'f Cs

&
TCs
suc-
oess-
ful

Yes

Qua1i- 3-4
tative
pre-
sent,
in
sorne
Ss

Yes

Yes

-l
c,



Ex

Ibicl .
L974f

rlm

Suc-
cess

nt ful
Yes
NCs
&
TCs

.frain irrg
ilethocl
I. l-lir¡r-
ens ional
r.ìi s cri-
rni¡¡at io¡r
-cofrìl). ,
neg. ,
i¡iclirect
verbaL-
visual
f eedbacli,
f eedLr aclç
f ronr
coulrting

Co¡r f ou¡tde<l Con-
rvi th ce¡rt
ì-lisequi I il¡riunr Traj-n-

Kingsley & Yes
IIal I
1ú67

Mt¡ tìrotl
r\one

Lefebre &
Plnard
rg72b

'i'estetl l'este<l
De- lle- l;'ol lr<¡r r\<¡n
velop- <luiletl S¡recific S¡recific
¡r.ental ¿r¡l ljx- (ìe¡ret'- Get¡er-
LeveL plana- alizír- Ltliza-

'1'¿rl¡1r: I (Co¡rti¡lucrl)

e<ì

Leirruiug
se [s

C.IJ. (). I'JCS

C. C. ú). TCs

Yes 1. Di-
men-
sio¡ial
discri-
rui¡r ¿rt io¡t
-cofìp. ,
itr tIi lr: ct
verL¡ a1
f ee dl¡ ack

of Ss tiotr ti()¡I

Dir¡ensional
tlis cri.¡ni¡t at Íon
-conìl). , clircct
ve rì¡al-visual
feedback
A-S re C.L.

LeFrancols Yes
]96S

Yes

&s, _

llone

Yes Yes
NCs [¿ C. it].
TCs suc- suc-
cessful cess-

ful

c. \Y.
c. L.

bAnalysis 1s l¡asecì upon clrarlro¡¡neau et. a1.'s (1976) r.lescri¡rtion

Learuing 1. Dilnensioltal C.lt'[.
s ets rl iscrirriin¿rtiou

*contp. , i.nclir-
ect verbal
feedback

tion

As-
ess-

Test- 'I'est- Tested ¡nent
ed eci For of
l¡or Iror Dura- Con- Ses-

lrf lxed Yes

c.c.Q. N.c.

IìTU

No

Iiltcs bi1ir

Yes I'io
succ(!ss-
ful

Yes Yes
suc- tirne?
cess- suc-
ful cess-

ful

Yes

f l-1c

Yes ?
success-
fuI

Quali- 6
tative
pre-
sent
iu
some
Ss

NCs

Itleets
Àle t Iì-
ocl-
ologi-
cal.
Cri-

]s te¡ia

Yes No
unsuc-
cess-
ful

Yes No
succoss-
fu1

Yes No
4 nlos.

Yes

Yes ?
2 mos.
suc-
CCSS.
ful

Yes

? Yes

\]
:l



!èPr-r.1g9g!
lrlernre l.-
steln,
Carr, Àlills
& Scl¡vrartz
L9C7

Suc-
cess TrairrÍng
fuI l'Íetllorl
ì'lo Gl¡ . I IIo¡¡e C. l{.

Cogni-
Live
con f 1i c't,-Gp. 2 Dirrre¡¡sio¡rai--'-
älul-tipLe discrinri¡tation
classi- -corrì). , clilect
fio¡r- velbal feecl-
t io¡r bacìi
6p: i----Di¡rrer¡siór¡a1----- -
VerL¡aI disolinrinatio¡r
ruÌe -corrìp. , tr€g.
instruc- clirecL veri¡a1
t i.o¡r f eerlbtcl;
Gp. 4 Preclict ion - '-

Lanllua¡;e o utcome
¿ìcIiva-
t iort

Co¡rfou¡rcled Con-
rvith cept
Diser¡ui libri urn'l'ra in-
lf etlrods ed

39

Àie rnre l--
stein &
[ieyer
]9ô9

1'¿iL¡1e i" (Corrti¡Iued)

De- lìe-
velop- (luir()d
merrt¿rl aÌì ljx-
Leve1 plartir-
<-¡f Ss ti<¡n

I,¡o Cp. 1 I'lo¡le C.N.
Cogul-
tivt:
sc,]lL IrçL_
GIr. 2 Dirne¡rsiorìal
Àlultiple dlsclirni¡ratlon
c lassl- -con¡p. , tlirect
fic¿rtion verl)al feed-

-]¡¡tcli
Gp. 3 Dinrensional
VerL¡a1 discrinrination
r ule -corup . , r¡eg.
instruc- direct verbal
_!iqrl ___ f eedback
G¡r. 4 PÌ'edictiorì
Ì an grta¡;e out conìe
act iva-
t i<¡n

Àlixctl Yes

'I'e ¡; t. r-' rl
l¡t¡ r
Sper.: i f Íc
Gencr-
aIí'.',¿t-
t i,or:

40

i'estecl
I,'<¡r'lio¡r
Speci fic
Gen er-
aliza-
tio¡ì

ìlilÌer & Yes
Ilrownrve I 1
I975

'11

Ycs ÌJo
unsuc-
cess f ul--
all
groups

Test- 1'est- 1.'ested
ed ed For
For For Dura-
Il'i'Ij lì'lCS bi Iitv

Co¡ifor¡r- DÍ¡lensional C. L.
ity corr- (l iscrinrination C. tT.
selving -coírrp. , direct
peer ver'l;al feed-

ì: acl<

tr'lixed Yes

Ycs I'lcl
un-
suc-
ccss-
fuI

As-
eSS-
n¡en t
of
Con- Ses-
flict siol¡s

Yes No
I w.h.
2 nos.
3 mos.
un-
suc-
cess-
ful

Yes Yes, un-
unsuc- suc-
cessful cess-
- all ful
grou.rrs

À{eets
Àle t I¡-
ocl-
ologi-
cal
Cri-

Trlals teria

IiCs

Yes No
un-
suc-
cess-
ful

Yes

Yes

Yes No
3 rvks.
2| mos.
5 mos.
unsuc-
CESS-
fuI

Yes No
success-
ful

No

Yes

liot lio
on
post-
test

lio No

\ì



Ijx

Suc-
cess

riment ful
ì,f urray
1972

Yes C<l¡¡f orm-
1ty co¡r-
serving
peer

42

1'r a in 1n ¡¡
Ì\letlìod ittetlrotls

Murray
7974

Co¡r f ounclecl
rvi t li ce¡r t
Disequi Iibriunr l'rain-

Yes Conf c¡rni-
lty-cott-
se::vi ng
pcer

Dinreusio¡ral C. S.
discri¡rriltat ion Cll
oorr¡p. , direct CM

fee<.lback C.C.Q.
C. D.Q.
c.l1I:

43

Overbeck &
Schwartz
).s70

Cc.¡n-

îestecl 'l'es üecl
l)e- lìe- li'or Irol l'lon
veJ-o¡l- quirerl Specific Specific
rne¡rt¿r1 a¡¡ Ix- Geuer- Gel¡er-
LeveL pla:ra- alízit- al_iza-

TabLe 1(CottLinuecl)

eil

Dinlensiol¡al C.ll .

d iscrinln at 1on

Yes Gp. I
lì.e lle iu-
Glrs. f orced
I e. 2 ¿rctive

t.r'aittinl;

of Ss ti.on tior¡
lrlixecl Yes
L¡u t
sití-
tuifi-
cant
e ffect
w 1tl¡
11 NCs

---ÞasE-G¡r.2 lbid.

Dirnensional C. \'l .
discrinrlnat ion
-cornp. , clirect
verbal &
visual feed-

Iìe in-
f orcecl
passi ve
t ra i tt i t¡g__
Gp. 3 None
l.{on re-
i ¡l f orce<l
ÍÌctive
!I4¡¡1-irÌg__
Gp . 4 'llone
l{on r e-
i¡rf orced
¡rassive
trailting

Yes Yt:s
success- suc-
ful cess-

fuI

NCs
TCs

44

Lion

frS-
ess-

'Îest- 1'est- îested nìent
ed ect For of
Iror I¡o¡ Llu¡ra- Con- Ses-

Ycs Yes
success-
ful

nL'u IìÎCS bi Iit

Àlixeil Yes Yes No
success-
fu1 re
Gp. I &
¿

Yes No
suc-
cess-
ful
re I'lCs
ti TCs
to C.Àt.
& not
ro c. c. Q.

Yes llo
I wk.
suc-
cess-
fuI

fli

No

Ilee t s
Àletl¡-
od-
oJ-ogi-
caÌ
Cri-

No

ls teria

No

No

Yes

No I'lo No

Yes

I2 No

-l(c



Suc-
cess .frainin¡1

Ilxperinrent fUl ì,fct.hod

Petcrs
1970

Yes Gp. I Dimensional C.N
Ile l,l¡¡n cliscrinrlnablo¡r
Gp. cued nefí.
I, dls-
2, _covel'y
3 Cp. 2 Dj,nrensional

Per- discrinrinatÍon
oe¡rtual -counting,
cue cue discrep-
¿luirled ancy , ¡re[I .
dis-
_coY9rly_
GI¡. 3 lJlrncusiolra.l
Verba.l discri¡niuatÍon
clj.d¿rctic -neg., clirect
i¡rstruc- feedback
t io¡r

Co¡r f or¡rr r.led Con-
wi tl¡ cel)t
.Disequi IiLrriuru Trair¡-
Àletliods ecl

45

Rosenthal Yes
& Zimmerman
L972
[xpt. 1

'l'e r; r, e ci

De- Ile- Iror
vcJ.o¡r- qui red ü¡recil ic
rucntll- ¿rII li)l- (iertel'-
Level plana- ttliz¿r-
of Ss ti.on tir¡¡r

'I'aL¡le I (Corrtinuetì)

Gp. l
Àlode Ì ,
rule &
feed-
bacl( to
rnocle L

lrf ixecl Yes

Di¡ne¡¡sional
discrimination
-conÌp. direct
f eedl¡ack

f 'bid.-Gp. 2
Àlotìe1,
o Lule,

r eedl¡ack
to

'l'r.'s tod
Iror lron
Spcci f ic
Gener-
al-iza-
tio¡r

Yes
success-
ful
Gps. I,
2, 3
on post*
test l.
Gps. 2,
3on
posttest

rnode L-cp. 
3 -----lbia.

lrlodel,
t'ule, Ito
feedback
to

46

Âs-
êSS-

1'est- Test- Tested nlent
ecl ed For of
For For Dura- Con-
ItTtì ltTCS L¡i litv f lict

C. Space lrlixed Yes
C.M. NCs
c. ttJ.
c. N.
c. c.Q.
c. D.Q.

Yes
uns uc-
cessful
re C. A.

-¡,rode1_______Gp. 4
Irlo<ìel,
tro ruIe,
no feed-
bacli to
rrrodeI

lio

iúi¿.

No

Yes No
success-
ful
all
gps.

Yes No
2 wks.
suc-
cess-
ful
Gps. 2
r,: a

Àleets
Àleth-
od-
ologl-
cal-

Ses- Cri-
sio¡¡s Trlals teria

No No

Yes

No No No

o.,c



Lx

Itosenül¡al [i Yes
Zi¡¡rnrernrar¡ Gp. l
1972
Ilxpt. 3

rinre

S rrc-
cess
f ul lrletlr<¡cl I'i(j tllo(ls

'l'raittiu¡;

Glr. t
Àlc¡de I
rule ¡t<.¡

f ce dbacl.
-to rrLotle.l _
G¡r. 2
v.t.,I -
no lrtodel-
irr15, tto
exp()s-
ure to
tt'¿rns-
f r¡ rt'l ¡t-
f,iotì

Cor¡ [ourrdctl
witl¡
Di serl ui I i br iutrt

I bld.
Lxpt. 4

DirrlensiotìrI
dlscrirnj.uatlou
-conìp., tllrect
f eedLlack

¡)e_
Corr- ve lo¡r-
ce I) t t¡ìer¡ t it I
'I'r'a i n- l,c ve I

4r,

Yes l-lodeL,
lto rule
l¡o feed-
bach to
¡node I

Iì()lllenl)erg Yes
8" Orost
196e
I,Jx¡rt . I

4g

'lrr[¡Jr' ì (Corrtitructl)

C.Space ?
c.Ài .
c. tv.
c.Il .

of {is tit¡¡t

l(o-
<¡ui.r'c'rì
¿ttt lrx-
¡rlnnr-

U. C. Q.
c. ¡i. (J.

Ibitl.
ì:x¡r i . 2

'l e ¡; L t: rl 'I'c s t c'ti
l'<¡i' I"or I'lc¡¡l
fi¡rt: c.[ f ic lì¡;eci f Íc
(;(]rc)-- Oe¡¡e¡'-
ali i;¡r- al izt-
t i.ot: t it.rtt

Dir¡e¡rsi<¡tt¡rL Ib1d.
discrin¡ln¿rtlotl
-conry)., direct
feedbirch

Lr: arrt 1u g
si--ts
cort-
f oltrt.i ty-
colrserv-
1n1¡ ¡leer

Yes

50

I bi cl.
lrxpt. 3

Yes Ibitl .

Yes
s uc-
CCSS-
fuÌ re
Gp. I

Dirr¡eusiotral . C. N.
dir;crl¡nlnntfou
-rr e11 . , Â-S ,
dlrect fcctl-
l.¡ acll

No

Yes Ibicl.

'r cst- 'l'es t- 'i'ested
erl ed For
lior Iror lJurn-

5t

lbitt.

Yes Ycs lio
si¡1rt. sttc(:ess-
effect ful re
f ol J utlgt:-
j utll¡c- nrcttts
¡nettts
ou ì.y

tt'r'cs bl llr
No

Ilìid.

lrlixecl Yer;

Âs-
ess-
nretrt
of
Con-

c.l'l .

l.{o

Lfixetl Yes;

t,,to

Yes No
s uc(:css-
IUI

Ses-
slo¡ls

c. it.

lrÍeet s
i\lc t h-
ori-
oLo¡;i-
cal
Cri-

I{o I'lo

Trl

lvlixed Yes;

ycs lìo
Þ-UC(ìeSS-
fuI

I.lo

llo

Yes
succoss-
frrl

No No

No

Yes
!ìuc-
cess-
ful
to
c. D. ().

I'lo

lìo

No

Yes No
i nr-
l¡le d-
Íate
2 mos,

l.lo Yes No
I nl-
l¡leCi-
i.ate
2 rflos.
3 nros.
suc-
cess-
ful

No

Yes

Yes oo
F



U.r

Slreppard
r974

er inre¡rt

Suc-
CES.S

Yes Gii. I
Gps. Cottqr-
1 & 2 e¡rsa-

tio¡t atttì
co¡irl¡ i -
¡ratoria1
t raítt ittg

Gp. 2
Ibi(l.

'Í'rairri.n1;
I

Con f ou¡t dctl
wit lr
l)isequilÍl¡riu¡rl
lrle t hods

52

( l) l-li¡oen-
sional dis-
crÍ¡rtiu¿rt iott-
corùp. , irrtlirect
feerlL¡aclr
( z) l'redic-
tic¡n-out c<-¡me

J)inren-
síc¡nal tlis-
cr inrin at Íon-
corrìJ)., llelí.,
i¡rrii¡'ect feecl-
L¡ ¿rcll

t i ou-ott.L co¡r,e

Siegler &
Liel¡ert
t973

.lie_
Cou- velop-
cel)t ¡¡telltâl-
'I'raiu- Levcl

'I'¿1.¡l-e I (Uolltiuuetl)

et.l

Yes Gp. I IJirirensio¡ta1 C.C.Q.
Gps. Ve¡'b¿rl- tìiscrilni¡tatio¡r
Ir 2 rul"e -contl)., Â-S,
& 3 i¡rstluc- di rect f cecl-

!-i-o¡- _-- .---bacli (ruIe)-, -Gp.2 l]ir,rensiorlal
f eed- d iscrir,rinatio¡¡
[.¡ ¿rcli -coni]) . , A-S ,

clircct leccl-
bach (riglit

c. Q. i.lCs
lì1.

<-lf Íìs tic¡n ti<¡¡i

Itc-
r¡ ui reo
¿¡,D l! x-
lrl.irtta-

i es1:etl 'I'es;te<l
lrcrt' llor lic¡t¡
ljpccific Lj¡iccific:
Cctlcr- Getter-
¿rl ii:¿r- ¡tli.za-

53

Yes

Sigel
Âoeper &
llooper
1966

54

Yes
success-
ful l)otlI
[jroul)s

or-]r¡:o-uß)
Gp. 3
v.ll.I + IL¡itl.
f eecl-
b acli

Yes llult ip Ie
. sl¿rssi-

ficaüiott
&. revers-
ibility

t i <;¡l

As-
ess-

'Iest- îest-'i'ested l¡ent
ed ec.[ I¡or of
F<¡r lror' l-lula- Con- Ses-

Yos
Gp. t
success-
ful to
U. r.,t.

G7t, 2
succcss-
ful to
c.t.l .,

c. v.

ItTU

I'lCs

No

Dinre¡¡si <¡¡r aI
d iscrirrti-n:rtion
conp., lleg.,
intlirect
f eedbacli

YeL

bili r
Yes i\o
4 ciays
2 rvlçs.
2 rnos.
L¡oth
groups
suc-
cess-
ful

Yes Yes
success- l¡nsuc-
ful - cessful
three re C.L.
ßroups

f lict sior¡s Tri

Not i'lcs
trairìed
dlrect-
ly on
cotìser-
vat ion

[Iee r,s
I'letl¡-
otì-
ologi-
caI
Cri-

No

Yes

t'r-o

11a

Yes

l.lo

Yes I'lo
I v¡lc.
suc-
cess-
fu1 -
r,hr.ee
¡jl.olrps

Yes
s uccess-
fu1 to
c.tl.,
c.c.Q.,
c.u.,
not to
C. V.

llo

16

No

Yes

Yes l.lo
2 wks.
suc-
cess-
fu1

Yes

cc
t$



Ux

Sllverura¡r & Yes
Ge irlnger
r973

erinre¡rt fuI Àlc'tltotì

Suc-
cess

55

'l.raiu 1ug

SiLvernran Yes
& Íitone
L972

50

Co¡tforrn- Lirrrensiottal
ity-con- oisc¡inrinittio¡t
serving -contp. clj.rect
peer f ee<lbaclt

Con f <¡un tlecl
rviùh
l-tiserlui libriunt
lJe t hocl..;

Sj öberg,
Iloijer'&
Olsson
1970

Couform- LitnensionaL C. A.
ity-con- discrirnirratioll
serving -comp. direct
pecr f eedl-¡¿rcl<

l)e-
Co¡¡- velop-
ce¡-rt ¡nental
Train- LeveÌ

T¿¡-blr: J. (Continued)

Yes
lle
trp. J

ed

GIr. I
Ile-,vers i-
l-ri 1i t y
verbal
ruLe
inst ruc-

of Ss t ir¡tt t io¡l

lie-
(l u i re(l
¿t¡t J:x-
¡11 lrtr a-

llCs

'l'ested lested
Iror I"or Non
Specific li¡recific
Ger¡er- Cener--
ú,izít- aliza-

_!]qfr
Gp.2 lbid.

I.li¡irensional C. W.

tliscri¡ni¡rat ion
-conìp. , clirect
feedbach

Yes

Decent-
erinl¡
VIII
Gl,. 3
Addi-
tion-
sub-
t rac-
t ion

_VRI
cp. 4
Ilxterlral
visu¿1
rein for-
cernent,
rewe igh*
irtg

llCs

Yes Yes
succoss- success-
ful ful"

to C.

<4

t i r¡¡t

Yes

As-
css-

Test- 'l'est* 'l'ested ment
ed ed I¡or of
For I¡or Dura- Con- Ses-

rbid.

l.lCs
OCs

Yes No
success-
fuI

Irru lyl'cs bi lir
¡,¡o

Yes

IJirne¡rs io¡r a1
<iis crirni.¡¡at iou
-con¡). , rlirect
visual
f eedl¡ aclc

Yes Yes
<lur- I nro.
ing suc-
ex¡lt. cess-
suc- fuI
CESS-
ful

Yes Yes
success- success-
fu1 re ful re
VIII A-S,
Gps. VRI Gp.

lio

flict sions'l'
No

Yes Yes
clur- I nlo.
ing suc-
expt. cess-
suc- lul
cess-
fuI

lilects
Met Ir-
o<l-
ologl-
c¿l
Cri-

Yes No
suc-
cess-
ful
re
A-S,
VRI &
OCs

No

ria
Yes

No

?

No

Yes

Yes

@
CÐ



ijxp e r inien+

Slnecìs lund
19ô 1a

Suc-
CCSS-
fu]

Co¡¡fr.¡urrtlecl Co¡i-
wltlt celiL

Tlainiulg i-tiseilr-riJ-Íbriurrr 1r¿ri¡¡-

I'k-¡ Gl¡. I lJir,rel¡sior¡a1
ì.1>:telt¡a1 tliscrilnÍtratiorr
vistr¿rl- -corí¡l). , t-lirect
r' f rr¡t. visual f eed-

5rJ

Sn:eds luncl No
t96 ib

59

Ì,lethods

Lxterrr¿rl ¿iscrirriuatiorr
r, flrrt of _cotì,p. , À_[i,
atlclitlon direci visuaL
subtrac- feedbacli
t ion

Snletisluucl No
1961-c

lrxtinc- l)i.rriensiolr¿tl C.W.
of ¿iscrirrriuation
visual -corírl). , direct
cuL,s vel.l¡itl &, vis-

u¿rl- feedL.¡acli

Su:edsLunr.l Yes
19b ld lte

op. 2

1'ab.:e I (t-c,rrtj.rrrrt":r.l )

't'es1;etl lested
ÌJe- lte- l¡¿) Il. r lir¡¡r
vcl-<:¡r- t¡ui-r;,:u Íi1ret:ific S¡rccific
n¡crr.teI an l:x- Ge¡rt:¡- Cerrer-
Level ¡.rJ.irria- aLiza- al-izli-

ed

9l_

Cotrflict
rvi t liout
e xr e r¡r al.
r' f r,¡t.

of Ss tir-r¡r

Mi xe d Yer;

Cp. l- ltinensiorìaI C.C.Q.
C.C.(¿. ciiscliririnatiorr'C.D.(¿.
1; r'iri rì I u g.__-.com¡r ...r__ À-S.. 

.

GÞ.2 rbid.
C. D. t¿.

Lir¡:elrsi<¡¡taI C. ill .
rii s cr i¡rri ll at i on
-cc)t¡ìlr. , A-S ,
neg.

Yes iio
u¡t s t¡.(: -
cessful

lf ixed Yes

L i. ()r¡

As-
ess-'I'est-'l'est- iested r,relrt

ecì etl I'or of
I¡<¡r I or Dut'a- Co¡r-
lllI

l'io

Y es Yt:s
uI) s Lic- uIì s r¡c-
cc.ssÍuL cessluÌ

t'e
c.s.

Yes

liCs

rYO

bi lit

2

Yes
ini-
lrredÍ-
ately

Yes

fLict
No

I ¡¡ro

Yes No
s.uccess-
.tul
TE
Gþ. 2

No

lio

unsuc-
cess-
fuL

Scs-
ions 1

Ileets
l,letlr-
od-
o)-ogi-
caL
Cli

Ì'lo

No

.)o

I'lo

No

Yes

I.lo

ì'lo No

JO Yes

36 No

oî
rÞ



lixl:erimen
Sn,ccls Iund Yes
196 3 O¡r .

Suc-
cess- 'l'rairtin¡r
fu Ite.l-lrocì ìletlrocls

Cp. L

4 Ste¡r-
rv lse
¿tcltl-i. t io¡r
subtrac-
t ion-
lritl L ler-
_Lyer ..-- _

Gp. 2
Col,t-
pouud
addi tion
s ub t râc-
t io¡t-
lfuller

Coufouuded
rvi I ll
Uiserlui Libriu¡'t

Dir¡lc.lslo¡rol
¿iscrfunitrat i<.rn
l\-s

l_tc_
Cor¡- ve 1op-
ce¡rt rnetttal
1'rain- Leve L

1'abie I ( Conl: inued )

ed

IbId.

Lv:qt- 

--Gl¡. 3 lioue
St rer¡g-
t hen itig
Ir'ltlL l.er

of Íis

tic-
c¡ uiled
¿rti Lx-
¡-r 1ütt a-

NCs

LYqr--
ci,. -+ ---ÞiðaiõtTo-n
!¡eclic- outconle -
t iotr ¡r¡:9. , visual
out- feetlb¿¡.cli

o¿

it'csterl 'i'este(l
I'r.u.' l¡ol liolt
S¡recifio l;¡recific
(ìener'- Getrer-
al-r-zt-- aL iza-

_COl¡lC.
Gp. 5 Ibici.
Cor,lL¡i¡r-
at ion
of
al¡ove

t iort
Ycs N<.¡

succ(ìlis-
fuL
(ì1r. rI

t it¡n

Âs-
css-

1'est-'lest- lestecl nreut
ect erì I'or of
l¡or l'or lJura- Con- Ses-

Ycs r'io
sì,lc-
ccss-
ful
Gp.4

ri1'cs bi lit
I{o

11i c

Yes 3
Quarì.-
tita-
tive
re
(Jp. r
SOIì1e
evicl-
eDce
of its
involve-
roeat

I\leets
l,letit-
oct-
ologi-
oal-
Cri-

1s t,elia1,'ri
't I\¡O

cê
cn



Suc_
cess- 1'rairriu¡ç

.Lxpeliroeut fu1 I'lett¡od

Snri t h
1906

Yus G¡r>^. I À¿ lJir,¡c¡lsi<-rtr¿rl C. t'i.
G¡rs. 2 Addi- cliscriliinatio¡r
.l , 5 Li<¡tr- -l\-S.
&,6 sul¡-

L ì'ac-
-t ion
C¡.rs. 3 ti Dinrerrsl<-:¡raL
4 ¡ìe- discrimi¡ration
1r¡ -lc¡rce- oorrì) . , vlsuaI
rrtêttt feedbacl'
¡;ract-
ices-bps. 5"&-- úirneiiAiörr:r1'-- 

' -
ô Verbal cìisc¡'ilr¡irratlon
lul-e i¡r- -corr4). , ttirect
strrrc- feetll¡¿rcìi, ne[,>.
t i <.¡ll

Co¡rf ounded Cotr-
witl¡ cept
l.tiso<¡ui I i lrriutr¡'I'r'airt-
I'letlìocis ecl

UJ

Strauss &
L:rn ge r
197 0

'I'll¡le I (t-ontiuuetJ)

l-re- Iie-
veLop- r¡uir--d
nrel¡taL a¡¡ l:x-
l,evel ¡rlaul-
of Íìs tiorì

No cp. I
CoufLict
il scree¡r-
-lrrg - . 

---Gp. 2
Co¡r f I ict
li r¡o
screerr-
ing

ilCs
TCs

i'es;ted
l.;'or
S¡rer:ific
Ce¡¡e¡-
a liziL-
i: i orr

_] ¡r tí_
Gp. 4 No¡re
1,'o corr-
fLict &
¡ro
screerl-

64 i tt¡1

l)redi ct ion
out corne-vÍs ual-
f eccll-¡ ¿rclr

I. Pre¿i-ct i'on 
"

ottt coÌte
2. Dirne¡rsioual
clisc¡imirrat iol¡
-cornp. , visual

Ycs

f eecìl¡ack
cp. ¡ -- Ñô¡re -'-
To c<¡n-
fllct &
screelr-

'I'e:; t e cl
lj<¡r l'rott
Specifi.c
Ccrrer-
aliza-
t ion

Ycs I'lo
v.rì.I.
s.;ucccss-
-[ul f or
It¡Cs t¿

'i'cs
ll. I) . suc-
cessful
f<¡r 'i'Cs

As-
ess-

Ïest- 'I'est- 1'ested Í¡etrt
ed ed For of
I¡or l¡or DurÍì-- Con-
li'lL lr'l'C5 I-¡ility flict

C.C.(J. Àtixecl Yes

Ycs No
urì.suc-
cess-
ful

Yes ì,lo
unsuc-
cess;f u1

Yes No
I v¡k.
un-
suc-
cess-
fuI

Àleets
Àiet,lr-
od-
ologi-
cal

Ses- Lri-
sioris Trial-s teri¿r

No No

Yes

Yes No
10
cìays
to
2 wlis.
unsuc-
cess-
ful

Yes

cc



lVal lacl¡ &
Sprott
1964

Suc-
cess- Tlainin¡1

6b

Yes

Waì lach ,
IVall- &
Anclerson
r967

Ilevelsi-
bi Iity
t raitr i ug

C<ln f or¡ndetì C<¡¡¡-
rvi th copt
i)isequi i. ibr-iu¡rr i'rai¡¡-
llet lrods

Yes Gp. ]
Gp. I Reversi-

bi l ity
t rainiug

G¡r. 2
Acldi-
1; i<ln-
s ub-
tÌac-
t ir.r¡l

L. Predict,lon
out cotr.e
2 . DÍnle¡rsi ortal
discrinlir¡aüio¡t
-neg. , A-S,
co¡¡11). visual
f eedl¡¡rcll

66

l¡/iner
1968
expt. I

'l'es Ie(l 'I'ested
IJe- Iìc- jror l¡or' ìlot¡
velo¡l- (luirec[ S¡.recific S¡lecific
nrerrtal a¡¡ lrx- Ceue¡'- Gt¡l¡er-
Level ¡llana- ¿rLi:¿a- '¿Iiza-

TalrIe L (ConL1nrred)

ed

I. predictÍon 0.N.
ou I colrìe
2. l]irnensional-
discriniir¡¡rtlo¡r
-coilrl). , ne[T. ,
visual feetì-
back
l'ior¡e re
corrservation:
arrays ¡rot
t¡a.ns f orrne<ì

of Ss tiort tiolt

Yes Gp. I
Gp. 1 l\ddi-

r i o¡r-
subt rac-
t 1o¡t
set
traiultrg
& co¡r-

G¡t. 2 llone
Ârlclitic¡n
subtr-ac-
tior¡ set
traiu ing
no con-

67 fltct

Yes

N. C.

Yes I'lo
success-
f r¡1

l-lirne¡rsi.o¡ra1 C.li.
cìiscrirni¡¡ation'
- ¡l-S

-,flict

Yes

t i<.¡n

Às-
ess-

Test- 1'est- i'esteC nrent
ed etl lror of
I¡or I'or l-¡ura- Con- Ses-

Yes Yes
success- unsuc-
ful cessful
t'e to
GI¡. 1 C. C. Q.

llTlr Ì{TCS biti
No

I{CS

ïes Yes
suc- 2-3
cess- rvl¡s.
ful suc-

cess-
ful

Yes

I'lo

fllct sions Tria

Yes Yes No
success- unsuc-
ful re cessful
Gp. I to C.C.Q.

i,lo

Yes 
"Yessuc- 2-6

cess- wlts.
f uL u^uc-
re cess-
Gp. L ful

I.e
GP. I

lvfeets
Àle t h-
od-
oJ.ogi-
cal
Cri-

No

rt
Yes

No

4-6 Yes

l{o Yes 2
quan-
tita-
tive
cp. 1
sborved
noûe

2tò Yes

o(':ì



Suc-
cess- Traittittg

Iixperirrieut ful irlr:tht-¡tl

lVoitlwlLl &
Lorve
1962

it{<r Gp. I
Itei¡i-
forced
pr'¿ìc t i se

òp. 2 --
Additior¡
sul-¡ trac-
t ion

Gp. 3_- 
_'-

Dissoci-
¿ti<¡n

Conlounrìed Cort-
wi tlr cept
l-tise t¡ui liL¡¡:iurrl 'lr¿ri¡r-
l,íethotls etl

f . Predicti<.ln C. i{.
outco¡rre
11 . lJinelrsional
dis crimiuat ion
-corol). , f eecl-
b¿roli fr<¡nl
countin g
l-. Prediction
out corrle
2. IJirrìerlsionfrl
rliscrirr¡inatio¡r
-colrìl). , A-S ,
feedbacli
fronl countiliti 

__

l. Predicl,iorr
out cotiìe
2. Dir¡re¡rsiona.Ì
clis c rirni ¡r at ion
-comp., feed-
Lr¿rc]i f rom
c.outt t itt ¡1ô9

Zin,merma¡l Yes
& Laua¡o Gps.
!,i7t| I & 2

'I'able I (C<¡ntinuecl)

De- Ile-
veì o¡r- t¡u1r-etl
l¡re n taL ln Lx-
Level, ¡rli;ua-
t¡f Ss tiotr
ì,1ixed Yes

f e ìv'gL'-
L¡a l
tests

îes t ed
Fo¡
[ì¡;ecific
Ccui: r-
a Ì i'2. ¿r*
ti on

(i¡r. 1 l-. Preclictio¡l- C.L.
¡,lode 11¡I;, ou I conre
j udge- 2. Dirnellsional
rneut & discri-nli¡ratio¡¡
exp lar- -conrp . , cìirect
rìat ion f eedbacli-G¡r. 2 --Ãê ábóve, pJ-üs
I{<>deling neg.
j u<lge-
L¡elìt , ex-
p J- rLn at i ori
& ueg.70

'I'es tc<ì
lcll lr*<ln
S¡recifir:
Cìe ¡¡ e r'-
¿lliza-
t i<>rt

Yes l{o
uns r¡c-
cess ful
all ¡1¡rs.
not siLttt.
cliffere¡rt
flonr
co¡rr ro I

Äs-
ess-

'i'est- l'est- iested rneDt
cd ed l¡or of
Ir<.¡r l,'or bura- Co¡¡-
llTli IÌTCS Ltiì.ity flict
No

1.{. C.

No

Yes

I{o

Yes
success-
fuI

I'lo

Ses-
sious Trials

Àle et s
Àie t l¡-
od-
ologi-
caI
Cri-
teria

Yes No
success-
ful to
2 dim.
spâce re
j utìgerneuts
onl-y

l8 j.¡o

No Yês No
9 days
suc-
cess-.
fuI

24 Yes

ü)



Suc-
cess- lralning

Lxperirnerrt fu I lìle blìod

Zinuler¡nan Yes
& liosenthel G¡rs.
19'14 !, 2,

J

Gp. t
Àrodc 1lng
& ex-
¡llanzr-
tiorr

Oon fourrdetl Cou-
witlì cept
l-tisequi li Lrri urn 1rain-
I'lethocls ed

7l

ip-
Vt:r
rul-
ins

Jis(lp.
l''lod
&V

1. Prediction C.i,.
out conle
2. l)i¡nensi<-¡na1
discrirniuati<.ln
-conp., direct
f eetìback
Linrensio¡ral

bal discrinrination
e -conrp. , tlirect
tluc- f eedbaclç
¡t _-_ _
3 S¿urre as G¡i. 1

eliug
. R. I .

'I'al¡1e J. ((Jotrtinuecl)

l)e- lle-
velo¡l- r¡uirt;tl
nren t al an lrx-
LeveL ¡r).auir.-
of Ss tiotr
N. C.

1'cs1:ed
Ir<-¡ r
Spec:ific
Gc.ucr-
a L i:¿a-
tion

Yes

'l'r-'s t e d
l ol r\on
S¡rec i f ic
Cener-
¿r 1i za-
tio¡r

Yes
success-
fuI
aÌI 6¡rs.

As-
ess-

'I'est- Tcst- Tosted nreut
eLl ed Fol of
li'<¡r For Dura- Con-
Il'tE IITCS bi lity f lict

Yes
success-
fuI to
c. ii. ,
C.S.,
all gps.

No l,¡o Yes I'lo
7-ro
tlays
suc-
CESS-
ful

Àlee t s
Itle t II-
od-
o logÍ-
caL

Ses- Cri-
sious Tlials teria
I 12 Yes

ct)
(o
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't'Rtu\ S tìO n Àt A'¡' I ON S

1. S's flulcì conrp
letely transferred
to another
ct¡n t alt¡cr

2, S's flul d comp
lctely tl'ansferred
to anot,l¡er
con ta I ner

TyP!; 0r

Thlee 600 ml
beuhers

3. Srs flr.rld comp
letely transferred
to anotlìer
contalne¡'.

SCIIDÀI/\TIC OI¡ CON'I'AINüIIS
At"l.[;lì'l'ilu TtìANsFofil,lA1'IoN

Irs Container'

'Ihree 500 nrl
ErI enrrrcyer
bealcers

4. S's f lrrld cc¡rrp
Ietely transferred
Lo û contalner of
rliffereltt dinren-
slons

S's Contalner

'l'h¡'ee 50O ¡nl
fìat-bottonr-
ed l Iasl<s

. FIuld acided to
's container'

ÂNSl(ün TO
QULSTION I

Fno¡r FIGUrìU I

2 3-quart
rnl Il< carton s
and I 2-quar'
carton cut Â

indlcÂ tecl

i. Sourc f luld
¡oured out of S's
:o¡rtainer

S arne

Tltree {ì00 n¡l
bcahels

Perceptual III
partla). Iy fiì.1
old judgnren t <.r

w3

v[lìBllr, nul-u (i\NSltER 'fo
--llulÊllllN-.2 JÌlÌOlL-Ì-IcullD i )
Because they rvcre thc 6ûrne to
begin rvlth and you just
poured rnine lnto thfs jar.'

l'hree 600 rnl
l¡e aliers

S arne

lhe onswers

10n
con

s û¡ne

crea tecl

Same as ¡lrove

;jt7Ya7

S a¡ne

end

b
to

--¡iì¡(:)ti

coNc[pT 
^LT[tuiAi'lj;II,ITII TI:ST CONCDI)'I'

Í.e., ÎlilJ u¿li.

vcrbûl rulê6 thtrt lrol'o tsugllt itt t'he

Same as aLlove

S:rme

Ilecause they rvere tl)e sanre to
begin wlth and you just poure
r¡ine into tl¡l$ Jar, Now it's
Irlgh but lt's slilnnler than
yours. So they' re the same.

I

lrlore

Less

ecause mlne l¡acl rnore to
egin wlth urrd you just
ourccl ¡nine lnto tlils Jar.

lecause nrlne lrad l^ess to
regln wlth and you Just poure
nlne into thls jar.

pr 1

I

4

5

(J.)

FJ



Tn,\NSFORt\f ATrOì'¡S

7. Fluid is added
to tlìe S-'s contain
er ancÌ It is then
transferrec[ to a
larger contalner

8. S's fluid Lra-
nsferfed to a
lalgel contal-ner
so tlrÀt the Ievels
of !ì's and S's
f Luicl beconre the
sanle hei.rht.

TYPTJ OF
a'll).J.ì'Â TNì]ns

2 - L5O mI.
L¡e akers

l. - 250 ml.
beahers

l:rs beaker @

80
L's beaker tq

9. I.'Lui.cl 1s taken
fron the S's con-
tiiiner ar:d it 1s
tlìen transferred
inLo a smalLer
container

SCIIüTIATI C OF COì'ITAI :'¡L-RS
AT'I'[R TIIU TIIANS}'OR¡IATiON

L:'s Contniner

2 - 150 n¡l.
beakels

l. - 250 ¡nL.
be alie r

L's l¡eaker @ I
S's beaker @

120

10. $'s f J.uid is
t r¿rnsf erred to a
snlal ler contalner
s<¡ that the leveIs
of Iì's and Þ's
I L irid. beco¡ne tlle
same height.

2 - 25O nI.
l¡eakers

I - 150 ¡nl .

bealier
IÌ's be¿rlier (9

l-20 nrI.
S's bealier @50

S's Conl:alner'

.1 i , 12 , 13, 14 , 15, Iti.
t ilc s anìe as #4 , ex
2 qt, contalner wa
Little, so that th
lusio¡r was faded o
ernd of pro¡¡r'anr lÛ,
¡tpproprlately cons
quantlty ( at least
cirrlons usecì) with
uaI illusion.

W

2 - 25O mI.
be;rkers

1 - 150 nrl.
L¡e a ker

!'s bealier re
. Lr)0 nrl.

!'s beaker (l80

ANSII¡JIÌ TO
QUI;S1'ION I

¡'itoÀf FrGUniì

Thesc rvere
:ept tlrat the
; cut Ilttlc by
) percclrtual i I
rt , and by the
the subject rva

rrving contintto
with the nri.ì-lc
rut ttle I)ercept

Àlore

vEnlj/\r, RULE (ÂNSr\lUtl TO

QUISTTON 2 FrìOr\t FICr{rrÌ )

Because nrine ha.d more to
begln rvitlr and you just
poured it into this jar.

lrlore

Finrl c()nrpiìr
l)ro¡{ranr I

m

IJecause mine hacl more to I

Lregin wlth and I'ou just
poured it into this jar.
Norv lt's lorver thar¡ it was
but it's wi<.ler than yours.
So lt's stlll more.

ti

Less

KNOIVN CONCEPT ALT]:RN
ATUD I'/ITII TI;ST CON-
C[I)T AS PIìR TIIL DATA
_srrljriT ( ]'rGUrÌD )

son of

H
r_l

IJecause mine had nrore to
begin rvlth and you just
pouretl it lnto this jar.

Less

Ilecause mine had less to
begin rvlth and you just
poured into thfs jar. Now
it's hlgher than it rvas but
it's skinnier than yours.
So 1t's stllf less.

Sarne

Iìecause l.hey were the sanre to
'uegin rvith and you just poure
rr¡ine inLo this jar. Norv it's
lrigh lrr-rt it's sklrr¡¡ier than
yotû's. So they're the sanle.

4

I

B

B and L0

(o
t\)



1)

TR¡"\SltOIÌif ATIONS

7 , 1.6, 19 ,2O ,2I ,22 &

3. Using skinnier
artorìs, tlre percep
as again fadect out
nd of ¡rrogram 23 t
lrl)ropri¿ìtely couse
uanti Ly.

TYPE OF
CON'ì'AINIìRS

I qt. rniì.k
l.:ual lllusion
so that by the
re sub j cct rvas
rviug continuou

'.4. Fluid from
ì's containcr pour
.irto conrplete ly
¡erv cont ainer ,

SCIIEÀIA'I'IC OI: CONîAINIìRS
l\IìTtrlì 1'llli'lIlA]iS¡'ORlrlÀT ION

Ë's Contair¡er

5. Sanle as above.

Final conrparis

1Vo 60O n¡L.
I beal<ers and
one 150 ml.
beal<er ( tlìis j
the first trarì
f ormat ic¡n rvi tlr
the bcaker).

S's Cc¡ntainer

Lr".t"t;â

0. Sar¡re as above

n of Progran 2

Trv<¡ I0C)0 nrl
bealiers and
one 150 ml.
bealic:r

tu\stïun 1'o
QUI:S1'ION 1

['noi,l FI GI-ilìl]

7. Same as ûbove

l\vo Íi00 rnl..
lirlcrrrrreyel beaJ
ers a¡r<ì one
125 nrl".
lìrlcnnrcyel
be¿rker

Same

vEnBAL rìUt,Ë (ANSIIILiR TO
UIìSTION 2 F}IOI.Í FIGURL

'l'\vo .10U0 nì1..
f L ¿r t -bot tome(

Ì.leal:er's and
one 500 ¡¡rI.

f l at -.bclt ton)e(
ì.¡ealier.

tr

Recause they weÌe the same to
begin rvith and you just poure
nrine into thls jar. Norv it's
high but it's skinnier than
yours. So they' rc the same,

n

Same

Jt
@

K¡íOìIJ\¡ CONCDPI' ALT!]Iù\
ATED II'II'II TI'ST CO.\-
CIjI)î AS PT]R TIIU DATA
sllEtiT ( I¡I GURij )

S anre

Same as above.

Sa¡ne as above

and 10

S anre Same as al¡ove

Same

8

Sanrc as ab<¡ve

IO

I

lo
(D
(¡)



TP.Aú\SFOIìIIATIONS

7,t8,t9,20,2I ,22 &
:ì . Using sl(ilìniel:
artons, the pcrc
as agairr faded out
nd of pt'oßra¡n iÌ3 t
¡rlrro¡tr.i ate ly conse
ruan t i ty.

tipu or
CONI'AI NIÌRS

I qt. nrilk
uaI lLlusion
so tlìa I by the

14. Flui¡l f ronr
ì-'s contalner pou

re subject rvas

nto colrp lete l¡,r
ery contalner.

ving continuou

SCIIIIliYI'I C O[' CONT¡,INÌinS
AIiT[lt .t'ltlj .I.R1\¡isIìOni\f 

^TIONlj's Contâirìer

5, San¡e ¿s above.

Final cornparis

'IVo 600 ml.
beajiers and

one 150 ml.
L¡ealier ( thls I

S's Container

the filst tra
f ornrat ion rvi il
l;hc bcalier).

n of I:rogran.2

Sa¡ne ¿ts above

1'wo Ì0C¡0 nrI
be aliers and
one Ist) nìl .

beaìic¡.

ANSIi'UII, 'I'O
QULSl'ION I

t'no¡t FI CUnü

Same as ¿r

1\vo 500 rnl.
i:'t'lcurrreyel be
ers arr<_l o¡le
l-25 n¡I.
i!rlcnrrreyer
be. ake l

Same

VIlIìB/1L

'rvo 1000 nrl .
fla.tt-bottome(

t¡eakers and
o¡re 500 nrÌ.

ilqÎIQN

Recause they wet'e the same toDcgrn.rvith and you just pourenine into this jar. liorv it'sItigh Lru¡ it 's skinnler thanyours. So they' rc ilre sanle.

1'Lat *bottom(j
treal<e1..

IìULE
F'R

(ÂNSlr'[tì To

Same

IGU l_

Ki\Otyi{ CONCDpI' ¡irUnt
Al'trD lVI1]I TDST CO]I-
CtrPT AS PËR TIIT; D;ITA

Sanre

$li!pll__( rrc!¡ji )

Same as above.

Same as above

6 ancl 10

S anre Same as abclve

Samc Sa¡ne as above
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ons 250 ni b¿akar

o¿Èion lhan qlve DTolrDE

r@
v1nß ¡ora bolora sran¿Ío
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u¿ (cjrg-g.gtg,)
Ifhy? T?rf¡ 1g wh¡¡ I vanÈ you Èo
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0ûHOEF! , c9r¡!-:-4-
l¡¡or.¡¡llrlo¡' Àlr¡rn,
--'a¡ff-Eltl¡ lf08r ö

(Àr¡frn l¡to Ê ßôÈ atr.6Þsqt of

ÀPI.U.åîU8 Ët¿o 35i ¡.¡l b¡¿karo

& onc 150 o1. boc'ror

r-¡1oo ¡beq glva pro4p¡)

Err 0 120 l¿1.ffi

I ¡¡ pou¡l¡g your Juico taÈo Èhic
J¡r, H9u, uould you ¡sY lhat You
hgve È.hê tåtr6 snour¡t to drlnl¡ sa

16, or &of¡ Ehcn uo, or laoa
rh¡Â ur¿ (o1ia ause-gÐ
Htry? Thfa 1¡ uh¡¡ I s¡t¡rt You Bo

Ècll uo

(0{È I !c ocho Èhc lrJo)

B

PB

'. ¡llrli n I¡x.Þi.t'l'l(.ii
tros Err Jsr û

Lo¡s do tr cgaln' (p3t-{oro t"3E
egaln tEaÐ . Nou col¡Lri You ssi'
rhat you hava thc 68rDÂ ¿j¡or¡:rE
co drlnk ¡6 Et¡r or tloEo Èhaf¡ EH¡t

or lero tha¡ ¡¡r? - whY?

$g Ànærura

L¡¡s.
Boc¡r¡¡e ojlo bEd lea¡ r'o
bogln wlth aod you Juot
pourad tr1Êo taÈo Ëhf¡
J ¡r.

Þ

tr¿ncdsred i.alo ß ¡csllsr
t"-l-

LV¿

(Âøs1m lara Ê soÈ aqrûoÛl¿oÈ ofìæ
s hivlnä sor¡ bofor¡ È¡¿nafor'
o¿c1on thùn Blve ProÉtg)

I ao,Pourbg Your lulea lnlo thlo
Js¡. Ng.r, vould You s¿¡Y thsÈ You
have Èhg eatrê åEouqt !o drln& ¡ø
Bô, Or FOro ¡-ha¡ û¡ôt or leea Èhen
oa (Gfv¡ o¡swer)
Hhyi-rfl6i;GhÁÈ r ï6aÈ you ço
toll n¿ ',....
(c{t g flo øcho tho n¡lo)

,rulco !s !¡kon
fiTõ-TFãn-

If corrâct lraÞooeg¡

Good boy, H¡fqfc your
chlp.

If lDcorrÊc¡ EsåÞon¡¡t

D
{s

7*

Oh, you Juoc alooad a

chJp Þui you vfll hcva
1og¡ eora ch¡aêo¡.

d1Ê ro

Hore,
B6cgr¡€6 ¡1ss h¡d Fors to
bogfs vlrh lnd you Jwt
pourad Elqo hÈo Èh1s

Jac. $oç' lÈs lottôr
lhcs lt voa, bu! lEra
wlder t*¡ên youls ¡ 3.o

f¡ra se1ll Þo¡4.

¡¡etg uu ¡þ ¡6ù¡l¡. \}:::-l--
eaa{n ua¡k). Noqr vould You eêY

iËFlãlE"u¡ che aeu¡ BEb?un!

fo drlnh e8 EË! or trótû tÌ¡ån Bot
or loae Ëhen ros? - l{hY?
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I'8OGEåÐ

C{glGPt -gsg5..¡¡(-
lnaaunl.l Èt{å al ¡ern.
lrfÈh Prog, I

(A¡¡lcn 1ar¡ ú srt ¡graaocn¡ of

IÞPâ!¡'fUô lvo 25[¡!*_
L--L^¡- rrn¡l .r¡¡ I5O l¡I.

6 h¡v1¡B Jce¡ bsfora transforil-
stfon rhôn ßlv€ prc6pc)

I ro pourlng your Julcc luto Ehl¡
J¡¡. Nor, vould you s¡ty Èh¿¿ yo{¡
heve cha a6oe ¡trouqg ¡o drlnk
¡r ¡Áû r o! E¡or6 !h¡¡ u¡, or lcal
lt¡an ¡c (9!¿L¡nse"r)
ilhy? thl¡ ls ehås I ¡r¡DB you Èo

Èa1l nc .. ,. ..

(Gqt g Bo ôcho cha rula)

lroo!¡qr Fr" fl 19ñ nl

&

Á r r fô 8ô .¡1..

h

;¡-\ìì¡r:,¡tr.-\: iiÌ¡ 3rr l'¡!l:o i'

I¿s¡,
Bscau¡o nlro h¿d lo¡a
co bogln vlBh & you Ju!È
pourôd ¡t¡o fo¡o lhle
J¡¡. Nory 1Èto hlghcr
rh.sn 1È vôrr bu! lt.t
aklnnfor thra ycure.
8o 1Èrs ocl1I ]oea.

gg ¡¡e*ßr!

l¡t¡ do 1l s¡a1n (p¡¡forn ¡agk
¡REIE rssk). Not¡ would You
rey ÈhsE you havo lha ¡¡¡a ssouEÈ
ço drlnk sÍ tr6, or úora Ehaa ue,
or lasr gtr¡o nc? - l[hy?

¡¡3¡gi'ecerl

Þ

so ',h¡c ¡h¿ lrval¡ of Er a &

grs lul,cr bocorãc thê as&ili
helght.

103

lÀ¡¡1e¡ la¡g Ê qe! &grÊ€aenc of
i havbgnor¡ bcfora Èrangforgsclon

rô -1 mnli¡r lar

¡-iÏ.n slvs plo!ôpÈ

I eo pourlog your lulce fnto ¡h1¡
Jar. Hou, nould you say Èh¿r You
h¡vs gho sa.se aEounÈ ro drlnL co
EOr Or Eo!ê Eha$ D8r or lasg rhå¡
rie G,lyggry)
!íhy? Thl¡ 1¡ ehåt I tr¡¡qr You Bo

¡elJ ne

(G€t I !o echo tha rule)

If cor¡acr rcopo¡gor

cood boy. Earcte your
chlp.

å

B

It fscorrocB roçDooest

0b, you JuaÈ alaoad a
chlp buc you vlll bavc
1o!¡ nole ch¡¡co¡.

Hora.
Båcâuse ulno had u¡ors lo
bogin w1!h and you lusr
poured nlne lnto ¡hlg
Jar. Non, lEre loûe¡
thån 1È H€s, bu! lÈra
lrldsr lhsn yoursi 5o
lcra at1l,1 trota.

&

LålB do 1! 4ga1n. (E¡rforo ragh
gegln_låCÐ. Nov vould you aaY
fhac you hava lha SaEs 6üot¡¡lt I'o
drlnk ea n€r,or FoTa t,hsn trêt or
i ^ ^- !L -- -;t l.ß.'2

Cfc¡o
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qBTq c¡1T Äolt '¡EF r¡ql
o:uT au1rl peenod lrnl nor(

prlo tl11¡r UTEÐq 01 g¡r€s

eq¡ s:o.n Áøql ernrceg
. crû8, €qtr

(çIffi eq? oqro ot E r¡O)

.... otÃ 1111
o1 noÁ ¡EsA I ¡Eqr{ eT ßTlì¡ ¿fi{I{

(ffiì:ffi) eE Ert{1
acel ¡g 'otr u?ql Eloo ¡o r¡B

st lUl:P 01 ¡uno!¡E E!ÛEE st{? o¡tEq
nof ¡sq? ¡tcs noÁ PTnGE '¡loN '¡ãF
tFll oluT tilnç rno¡( Sulrnod ata ¡

(?dÌ!o¡d ?^Í! uoql T I¡oT1
-Yt!.lo¡8ünll .¡o¡gq lU!1oE¡ Csbl

6d

to lr!ûED-¡Ë! te8 3 B¡s[ r¡sT6s'Y)

ËB¡EÄßrry Trü

-üaülp rusrsJtlP Jo :euT¡:uóc

ll--1T51 ;¡íE't':o-5-

qJuT Ðuo tnr uol¡tc ¡¡!r.Þ

¿ -'i(o t !uc1¡i¡lt I:in
-__' rl-,iiì-oi.i- srrivr,'i fr

' gucl ¡gJ
1ränÞ-¿ o¡ ('e'tr)eu0T I'to iE osz 6. ( ¿ '¿)g 'Bo¡d qlTÂ 'ü:.1ftt

--ffi&dÐffi

Þ07

lÍ$r€ÐgEil



8&sæ,ax

@€81 c'c'i:--
Alrsro. vlth Pto8. 10

ia

fÂselr¡ l¡r¡ 6 scÈ açraêaenÈ of
¡¡¡c ¿oou¡c befo¡a çrrnPforo¡-
rfìn & chen nlve proop¿)

I aa pourfog your Julco fnlo thf
J¡r. Nonr rmuld you lsy Èhst' Yo
h¡v¡ tho ¡¿rlr€ âsounÈ ¡o drlnk a¡
!¡rgr or trols Èh¿¡ ¡c, or lace
Èh¡o E. (91"".¡S@
uhy? lh1¡ 1e YhsÈ I va¡! You Èo

ÀPFÀY¿rlJs .-i: :r-l-L--: ?:.j

&

Q ?50 nls.

h

(C€! g to echo tho n¡le)

!'..,, i:.";¡-r.Aí,'.Þi S'b ìu.tce

- -.ij.t.!-e.!jir¿d-frgE-Ll!.--
¿.t

tåra do 1r scÂ1u. (Parforo r¡¡k
aealo ¿a¡k). Nov would You
ssy giráC you h¿ve tha esEe aEoun
¡o dr1¡l as osr o! BorÈ than trêl
or lag¿ ¡hsn ae? - l{hy?

The øaoo.
Bec&ueo rbsy wars tl:a
B¡¡E€ so begln vluh and
you Jusc poured rnino ln¡c
rhta Jar, Nots lcro hlgh
buc 1cr¡ ¡kh¡ler ¡h¡n
your¡, 6o lhey trc lha
tæe.

!¿ lnnmra

Þ

105

lÀ¡¡fcn lars & *a¡ aßraeoen! of
I h¡vins laar befota Èransforra-
Elo! rhan glvs proop':)

I a¡r pourlng your Julco tnco chl
Jar. Now, would You oay Èhs! Yol
ir¿ve chE aôn6 asounÈ go C¡1nk
EE fr¡6, or Eoro lhan oo, or lgg¡
rh¿n uo (Etv"--an.p"r.)
lít¡y? Thia 1e r¡hac I ssat You Eo

cell øe

(Gåt, S Èo ocho rhe rula)

If corroct rqaDonaðt

Good boy, Ëeterr your
cÞlp.

L! lc.co¡racÈ râE9ogsø I

Þ

&

Oh, you Jusc ollaad a

cbi.p buc you rrl11 hsve
loEr uor¡ chådce6.

d1ÈÈo

ø

L€13.
Bocauac otns h¡d laoo
ro be3ln w1¡h 6 you Juac
pourod E1nù 1r¡ro Ehls
J¿r. Nos ltrr hlgher
rhan 1E ue¿¡ buÈ lta
sklo¡1er !hao youra.
So f!,to 6È111 le¿E.

LoÈs do 1r qgaln (Porfora c¡¡k
ac¡ln caah), Now reould You
lõ-îl'ãTlou hava sha E@€ arloun!

:9 $:1:t.r:-"::,o'-'P,r3?rhsn IaÊ,

@

&

ås 6ÈûÉ0

@

æ

qb

If cor¡eeÈ reSponsÊ¡

dl cEo

Gooi boy. Harara you!
chl.p.

tre aÞwe

s

....l.-.-._

Qh

rf lncor:oc¡ rûoPoDÉ3tl

Si

ohr you lucc oloaed a

clitp buc you v1I1 hava
iuia nors ch.€ncc¡.

,{¡ gÈorrs

@

qE

dlc co

@

A¡ abow

h

Aa ùava

gþ

Ào ¿þsvs

h

ql¡

æ

qb

As aþow

qk

d1È Èo

art

qo

ô¡ gþovo

#

qE

ÅE eþova

æ

qrt

As sbovs

qt

rln

À¡ ebovø

.Ê,¡ qbovo



9EO@A$ i'r

æq.sæ C.C.O. 0 250 ¡lg.
ÀlÈ¿m. wlth prog. 8æ

(Ä¡¡l¡n Jari & gtt ¿g!rrl!ûa! of
e¿¡a eúoun! bcfors lrrnifoñ¡t¿-
Èi,oB É gh.n give Pro!ìPÈ)

I ao pourlng Your Juica foÈo rh¿e

J¿r. Xow, nould You ¡¡Y rtur You
bavo ¡ho sa¡ô aroounÈ to drl¡k ¡o
E3r Or ¡ÁOrs Èh8n ae, or lora
lh¡B Ec (S,tva enr$tL)
llt¡y? Thl¡ 1o rh¡B I stûi You t'o
¡all nc

(CcÈ g to ocho ¡he rulo)

Ili'¡LtîUc -:---i.j-1-:åi- 
¡'iìn,' r)¡'¡rÈ¡;" rlCIq ..-..::L$'-gi--

tvDe câ,rronB

&

&

Tha Eæra.
Baeau¡a rhay rarr rha
ða¡Dc !o beg1a vlth ¡¡d
you Juøt pourod ulne lugo
Èhfe Jsr, llou ltrr hlgh
bur ltr¡ ekl¡sler ÈhÁo
youra. go ÈhâY era Èho

Êa!¡6.

gå As,aæts

I¡cs do fÈ oglln (Þor¡'on eask
anelq ¡a¿k). No¡r would You
iãffiFÉ" h¿va Èl'¡s ¡¿trå Â:Dounì

co drlnk s¡ EÊ! or EoÍa Ëh¿r¡ Eo'
or lsa¡ ¡h¿n ue? - 'r/hY?@

tr¿rrrrt-errod frcm 3 l',D 7,4

1f;6

lÀaslqn lars & aac af,roe$an; of
I havlon oora befors Èrsnsfor-ffi
I 6E pourltrg Your Jufce faÈo rhfe
Jår. Not¿, vould You ssY Èh¡¿ You
hev¡ ¡ho 8a¡4o s¡oun! co d¡lnk a¿

!qa, o! nors Èbaq E6r Of 1eøø È!¡an

E6 (g1vs 3n.g)
Wby? Thls ls Yh¡t I \tan! You lo
cøll nc

(Gst g Èo ocho ¡ho n¡14)

rf Ca:r¿c¡ raoponåal

Good boy. Eorars your
chtp.

It fncorrecc lgúPong€¡

I

w

0h, you Jurt nlared e
chlp bur you v111 bavc
lott rÂors cb¿nco¡.

H6re
Becauge aina h.sd l¡o¡a !o
begln wllh end Yott -Juct
poured alns ln¡o rhls Jâr.
Now, fcra lor¡ar rh¡n l¡
Haa, buc 1¡r¡ stder tl¡¿n
youre. 8o 1Èr¡ 81111 rnorÉ

dlcÈo

&

I.oce do 1È Á841û. (3arfo-¿ tto!
¡calc caak), NoY nould You saY

Èh¡¡ you h¿vo ¡ha så¡¡a ss¡ounÈ io
drl¡k aq m8¡ or norÊ Èbáo Ed, oY

@

ffi

As Ðbgvs

Þ

qb

æ

lf co¡rec! rêgponoôl

Good boy, llarera Your
chlp.

Il lnccrrecc, tÈBponEô¡

0h, you Juac nleasd a

chlp r buÈ you 1111 heva
lolc noro ch¿ncss.

dlrro

Ae 6bçffiú

@

qe

æ

qn

Às 6þo"e

w

qþ

dittD

l@

Às 6Þov€

B

À¡ abova

qþ

æ

As aþota

qû

s

qb

qb

Àe aÞÊm

dl¿so

qn

St

Âå åå!æ

æ

s!

A¿ aþove

æ

Sr

Àe ¡þovo

ql

#

qr

Aa eÞoYa

-æ

A¡ abova



06gm - 
c'c'Q.-

¡ltara. r¡1ch proc' lCæ

(f¡sfEr iarr É c6l âfirôaTôn ,

¡rEê lnouni bafo¡a Èran¡forn¿-
Èlon & th¿n Efvo Proopt)

I lo pourtng your Julce inlo th13
Jar. Now, rould You taY ghsÈ YotJ
hsv6 !h€ s¿Eô suounÈ to drtnlr s¡
EC, Ot trOrô Lhan ra, or lorr
rh¡û trs tctva an¡vgr,)
I{hy? Thl¡ 1¡ r¡haÈ I ûs¡¡t You to
r¡ll æa

(Oae ! to rcho Èhê rul!)

¡*Pa¡'-ffUS 2 '

€ 250 als.æ
l;vÐù cåtruna

Ë

3 & I - 1.5

h

.'¿¿i,r':'i.r:.'+d i'I.:!{ - 
I r .þ199-

-t-i.i:{.ÅLerå3-(r-L:sr,-i-Le-Àå

þ âamrr

Tha e¡oa, i
Boc¡uoc thay vnrc cha I
raaê !o begln vlth and I
you Jurt pourad nlno ingoi
it,l.- ¡ "t.' 

Nor¡ 1¡ ' a hlgh I
but fsrg eklnnf¿r Èha¡ I
your9, 8o thry ¡ro ghe 

I
I

I¡¿¡ do lr sgqfn. (Porform ca¿L
¿saln ca¡k)' Nor¡ voujrl You
s¡y fhåg You havo ghs la¡a 8Ðounl

Èo drl,nk åa Ðor or oors Ehaû rcôr

or leoc gh¡a roo? - l¡hY?Þ

to7

@g-ïîiliãÏ-Tãiî b¿ { o re tlå¡s toru-
ìlTã-shel glva p¡onPr\

I ac pourlng Your Juice loto ¡his
Jar. Ncnr vould You s¡Y rhat You
h¿va rha ¡¿tr8 atrouot ¡o drlnk
86 tr€r or nora than os, of loet
lhaa m GlY.g-¡ngg)
Hhy? Thla 1¡ r¿ha¡ I vanÈ You to
tell pe

(Gat I to acho ¡ho rul.c)

lf corr¡cl rÀaponåst

Good boy. Hororr your
chlp.

@¡
oh, you Jurt uiaaad e

chlp but you v111 hava
1oÈr trort chaacs¡.

&

Ft

dirÈo

ffilt sgalq (psrforu ¡egk
¿eEln È¡nk). Nov vould You reY
ih¿¡ you h¿va gho ss¡lt êoount lo
drl¡k as oÊr or øoro Bh4n û6r or
t Âá- ?hÉñ ne ? - l¡hv?

qe

Ls¿s.
8oc¿uac o1n¡ h¡d 1a¿a
co bagln rr'llh 6 You Juar
pourod EIDê toÈo Èh1a Jar.
Now fÈre hlBhor Èh8û ls
rlr, bu! 1ca skln¡1er
lhaa yourr. 8o fÈr¡
BÈ111 1868.

&

@

Âa ¿åsva

Þ

æ

d1È 30

@

If corrgcÈ re¿Ponge¡

Aa ebæa

Good boy. Herero You!
chlp.

þ I Âa aþoça

r&l J*

es

1l lncorrscÈ laspoas6l

@ | Àr nbow

0h, you Jual rolacod a

chlp bur You ufll heva
1oÈ¡ oolc ch¿ncaa.

dlrEo

Àa abotg

qb

-
qb

Àe aÞoæ

Þ

qo

aÈ

qk

dltro

l¡e ebova

qn

qa

À¡ ebova

qb

¡t¿ abøYs

æ

ail

Àa aÞora

cb

æ

qa

Åð aÞÞvs

#

Åá êbâvâ



PMøåH 15- À9På¡ÂTug 
- 

t-:-1 û-L:ji. IliJJi:'l¿Ütlt^'!!'$ s'e ê:::-

ffilffit --hg¿9,r-
a1tÊm. vfth Prog' 8

-

I
rÉs

@
¡F¡¡or¡¡r baf or¿ tr¡nslorrå-
îlãp & ihan slvo promt)

I ca pourlng your Jutcc tûÈo tbl
Jar. Nonr -vould You 8eY th¡r You
havB tho s¡83 8,ÐouûÈ ¡o drlnL es
EAt or troE8 Èht¡ æ, or lera
lh¡o @ (99" snû-tâÐ
llhy? li¡ll 1¡ wt¡¡t I !.út Yol¡ tro

¡o11 na

(Ost I !o echo th¿ n¡Io)

ll¡9^9-ç9L!.g!-g- 

- 

Èranef,irrred froq 3

&

€ 250 nis.

The ¡qs¿'
&cc¡u¡o rbêy r6rE Èho

¡aû. to bsglû rlth 8ûd
you JuaÈ pourod blo¡ lnto
thl¡ J¡r. Non lcr¡ h18,h

but ft t e sLlnnfor chen
yours ¡ Êo thôY êrr¡ ¡ha
gaB.

$g Mrc

t"rr d" ft aglla. (SeltorÉ lask
brslD rrrk) ' Hotr nould You
ãilñ"-r rou h¡vc she taEA aÐo\.ot
to drink t8 ør or troro lhs¡l tr¿r
or la¡e thaû Esl - Hl¡Y?Þ

1(
IVÔ

ro 2 . Þ-. '----

lLssLcri 1âra & R6! ag;aeroen! o!

It
I

S havfJrg oor¡ baforo c¡Fn¡for-
ilEõilth* g1u" p"otot\

I ara pourlng your Julce lnÈo Èbi
Jar. Norr, aould You ¡sY thaÈ
you hlvo Eh¡ B¡¡06 ¡@r.rnt lo
i¡1nk ¿¡ loar o! nore lhan oo,
or lcsa th¡o Eâ G-{-v6 f,nstror)
Hhy? Thla ls çh¡t I sa$t You lo
ga11 ro

(Go¡ S ¡o 6cho ¡ha n¡le)

If col:r¡cÈ rsSpon¡e¡

Good lloy. Hclatn Your
clrlp.

&

pâ

rf Ln':or¡oct rêtÞøn¡ûl

-
0h, yrru Jurt afuacd e

chl,p but You w1ll hova
log¡ nors ch¡ncas.

Hora.
Bac,suae nlao had trora !o
bagin ri'l¿h nnd You Juer
pourod sine talo Ëh1e lsr
Noe, fÈlo losar ¡han tt
war, bu! lrr¡ rfdor then
yours. 8o 1¡r¡ etll1'
EOlSr

dl¡¡o

L6rr do !t agaln. (¡gLfgr![ Nask
a¡nln Èa¡k). Norr woufd You E¡¡Y

îf,ãîEu-¡ru"s lha aatra ¿Erot¡ûi io
drink ¡e E , o!'r¡orÊ Èhån Eor c!
1ôod ihrn nã? - llhv?

@

Þ

@

À¡ eÞmo

@

If corrocÈ le8Þonßel

Good troy. Harero Your
ch1p.

l1! tn,rorr""a ,ruo*u"t
I oh, ,,r,, JuaÈ rnlaae d e

I chfp lrut You vlll havc
I lotc nor¡ ch¡r¡tcsg'

I

I

I
I

I

æ

dLÈto

ffi

¡¿ 6þons

6

@

FA

@

Aa aÞoYo

B

qE

dl¡ to

@

A¿ eboïg

qâ

åa abov6

qb

æ

å¡ ebosa

h

Þ

æ

ffi

qk

Åa sþovÊ

d1Èto

a$

qn

Às sþoyB

-

qb

Àe €boeø

@

qa

¿Na sboYn

qb

æ

F

Àg sbose

+

Â^s sÞâYg



Fto@åx Ló ..--

Gæævr 

-tgg-elÈÊr!. sfih proB. 10

-#

(A¡slsn lar¡ å gct rgEaow'n! of

r¡tå.Lßue _L:

¡¡¡¡o apor¡n¡ bo!ore E¡¡n¡fon¡s-
iîq¡Fthãr elva pto¡¡pt\

tvDe earlon8

€ 250 n1g.

I ro gourlng Your Julcc 1n¡o ghl

J¡r. tlo¡¡, raould You aaY ÈhaÈ
you hlve lhe ¡ao¡ a.DouÐt to drt¡'
ô9 Eôr O! EOÍA thå¡r tr or looc
lh¡n e¡ (Clvô-lSsee!
gt¡y? fhlg 1¡ ìrhôE I ltsnÈ You to
g¡ll ao

(CoG I to Bcho Èha nrla)

å

J e i - i.î

h

Tha ¡¡¡n¡.
3âcâur6 thry t'ora Bha
râEê ro bogln vfEh ¿od
you Ju¡È pourod Elns 1qÈo
thlr JÂr, Norr !Èra hfgh
but ltre c¡rlnnlar lhen
youra. 3o Èhsy a!â tho
¡:¡¡DA r

$¿ âaawrr

l¿s¡ do 1! Âts1n. (EJ$¡g-gf
scåln ta¡k) . ¡r-ou nould You aeY

ffiyou'n"va che ¡¡s aÐouns !o
d¡lnl¡ ea Ei or Bort Èhån !6.
or lec¡ than æ? -lfttY?Þ

r¡o¡¡f¡rr.r.,l fr-rtr

109

@
I havtn¡ 1a¿¡ before ¡frn¡for-
E¡tlon Èhq givo ProuP¡\

I al pourfng Your Julco fnro th18
Jar. Now, uould You tay tilaB
you heva !h¡ oa.' s¡qounÈ lo
drluk se uar or Eorô Èhan Ðr oE

loeo thao É (91Yg i!@
l{hy? Th1¡ fg vhat I ïs¡rr You to
tall æ

(cor ! Èo ocho ¿hû rulo)

3 to 2.7

It cor¡act r¡tÞooge:

Good boy. Horero Your
chlp.

å

If fncorrsct EaaÞoÂgß¡

ru

Oh, you Ju¡t al¡eod a
chlp buÈ You lüfll h¿v¿
10!¡ Eo16 ch¡ace¡.

l¿ss.
Escauso olne had ls¡a
ro begln wlch & You lust
pourod ol.no lnto thls
l¡r. Nor, ltr¡ hlghar
rhan 1È vast but ilõ
aLlnnlsr than Youra.
3o 1!tc 4t111 1s¿¡.

d1¡ to

lat¡ do i! s8å1D (E!f"n-tqqb
re4!g-l-aa!). Not¡ vould You laY
ihet you h¿ve lhs oarr¡ô ¡ioounÈ Eo

drlnlr ¿¡ Eåi or Eto!6 çhss Eåt
nr 1oa¡ ¡hr¡ n*? - UhvL-

qÊ

I

B

å¡ aÞæø

@

æ

Ef

dltco

If colrÊc! r60Þonc9¡

Good boy. Earcfa you!
ch1p.

r! lncorrtct tasponløl

0h, you luar uleaod o
chlp bur ycu w111 bave
10t8 loort chuce¡.

A¿ aboæE

æ

s

#

À"a sboua

Eb

@

dl!to

Às sbovo

s

Å¡ ebette

qb

A¡ aboss

qâ

qî

eb

qb

å¿ abevg

qa

d1ÈÈo

qrt

Àa såor6

#

qb

A¿ nbo.le

h

$a abovo

qE

æ

h

åe obqvo

ås aÞovo



Fþ,@.Ðí 

-jå_'- 
APPÀsåtuÈ, Jg1]='g:l-. ¡fi'ßHÞtlc¡lt/iri* -s'¡ Juril-'

@@f 
-g1!1$- 

!9¡¡t one faet¡) JJ'l)
slt¡¡n. vt¡h Prog, I 2 0 250'¡lf
-ã;r;æ-

@
sáeâ ¡troúl b¡lora rr¡ngforn¿-
ffiq---& ¡t¡¡n ålv¡ Proøot)

c¿rçon¡ & oaa l-qglrrrt-grrlc!¡ tX¡r¡for¡d to l-qu¡rr gesågL

I an gourlag your Julct fDÈo thf
J¡r. Nwr wuld You say thßt Yo
h¡w Èhc se¡!û ¿eouût Èo drlnl¡ ¡a
E!, oÉ porp rh¡n na, or loae
thar Eô G$,'. qltm6r)
firy? fhf¡ f¡ Et¡tl I v¡¡oÈ You to

E

¡all a¡

h
(cer g to ôcho tho ruls)

tlo s¡¡o.
Ssc¡uac th6t Ìtcre Ëh6 s8es
eo be6la lr"lth Eqd You Juat
pourgd BlBc f¡¡Èo Shfr Jar'
åø t¡t¡ htgh but 1t'¡
aklosler Ëhå¡¡ Yosra. 8o
gÞsy srs th¡ rw.

$, &nææro

I¿È¡ do lt sgs1n. GgJto¡¡Â tEåk
:¡r¡l¡ t¡sL). No* would You
ãñÍ-.u hava ¡irs ¡aue Â¡ro'.8¡

¡o drlnþ It Eor o! nora lhan aot
or lase Èhen Eô? - ffi¡Y?&

110

(À¡¡f@
S l¡av1nâ qor¡ bsf.ore trFn¡for-
n¡tion chon civo Proupc)

I an pouring Your lulca lnco thfr
lar. Nor, vould You ¡sY rhlr You
h¿lra Èh¡ 8åqô eoor.r¡! ro drlnlc ¿8

!ÊBr O! lOOrå !h4n nc, ot laaa
rhsl E G¿X9-¡n6rÊÐ
t¡hy? Thl¡ 1t¡ nhag I lrsnt YouEto
rall u

(c€r g to scho Èhc rula)

If corracÈ ra8pca89l

Cood boy. Bararo Youtr
chfp,

If lncc?råct rotelnßg¡

B

0h, you JusË t|fsßed s
ehlp but you v1ll hero
1o!¡ aor¡ chaoca¡.

w

Motc.
gac¿U¡¡ arne båd êorr !o
þ¡g1n çdth lad You juar
gourad eí¡o lnto Èhf¡ J6r.
ilog' 1!rg louo¡ Èþaq¡ 1¡
vå6' þut ltrs wider rheÐ

JøBrpr 8o ltte 81111 sorû

@

Lsts do 1s ¿galn. (i$for4-t¡Ák
snaln t¡gk) Hot rould You ¡sY
thar you havâ gh'¡ !3¡t8 a¡¡oultt
¡o drlnb Ê¡ E6r -ot glr{ thán Bt
nr I qls th$n Ea'l - HnrJ I

d1¡Èo

Þ

@

Às eåÊ{6

Þ

4

@

dltÊo

As sbffi

Þ

æ

s

ßt

Àá sbqgî!

@

qk

dlt!o

åE aÞew

d1¡to

A¡ ebove

æ

s
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Fffie&{ -J3-- å"Þt'Àuårus ,!:.} ! l-1-lj!_ îRl.\tì}'tjt}rlrlrls s's-j:l!g-

æ¡O$Ff --&9.&- 
g 250 t!¡s,:-----.-------_

¡1È¡rn, vlßh Þroc. 10

@
s¡¡ûe aEôufiÈ befor! tlsnafo¡!å-
ilon É tÈ¡n slva orousr)

I s¡ pou¡!¡g your Julce lnto tht
Jrr. Nou, rould you aay lheÈ you
h¿vc th¡ aes 4EorBt Èo drlnk ¡¡
Er, or Fôr¡ lhsn oar or laae
Èhas s tçlva a"c$sr)
l{t¡y? Thl¡ 1¡ ûh¡s I sant you Èo

¡all æ ..,.,... .

(cot å to acho tha rule)

ag

twâ eg,rtonl

h

Thc ae¡¡¡.
Eocaua¿ Èhoy u6!! lho ss.É
to bagln vl.Èh ¡¡d you Jt¡lt
gourad sJ¡c f¡so tbla Jar,
Nør lrre hl,gh but llr¿
¡klnnlot Ehan yourc. 9o
lhôy sr6 lhs ¡aoo.

t¡ Anære

L¡r¡ do l¡ ¡s¡1n (psrfo¡u ta¡k
,gær1n ÈaoE). Hol¡ vould You
say Ehst you heve iho sruae rrllou¡t
¿o dr{nk ¡a B' or ßorÊ lhsn trsl
o¡ laa¡ tha¡r æ? - l{hy?

tra.raf err¡d f rou

3 to 1.4

Þ

113

lA¡olqn {ar¡ & RË! Bcrao¡ìont of
hquino Ia¿¡ bofora rra¡e fo¡:rlaÈlot

¡ Èh€n'slva proopc)

t aa pourlng your lulca l¡rto Èh1¡
Jar. Noll uould You rey lhåt You
hgva tho ¡rsr sDouût Èo drlnk ss
EÂr Or Èors th8¡r na, o! lara
Ehan tr8 (glv¡.-an@
Hhy? thl¿ 1¡ nhår I lr¿ur! You Èo

¡¡11 ¡s

(Gee I !o tcho lha rulo)

If correct rarooEüåt

Good boy, Hercre your
chip,

If lncorEôc! rôaDoÊEg¡

å,

PB

¡-

0h, you Juat rolørsd a
chlp buc you v111 have
1oB¡ qorc ch¡nca¡.

qb

l.êa s .

Baca:¡aa n1¡e h¿d leas
to bagln vfth & you JuúË
pourad nlna t$tâ thls
Jar. l{ow f!r¡ highsr
thân 1! ralr but ltta
sklnnlos Èhaa youro.
So lÈra ¡ç111 lo¡e.

dlrto

@

&

Êon6

åo ebøm

@

æ

w

dlrto

Ac ebffi

As

qÉ

æ

Qô

Àa abcvo

B

qb

dllro

@

Aa ebow

q0

år¡ abov6

qb

dttEo

Aã åbtr6

An

Þ

qþ

æ

Ae eþow

qE

qn

dLÈ io

qn

As sÞqvt

À¡ abwc

qb

æ

qa

A¡ nþoüs

qs

Àa abo'eo

-
Å.s .sbovø



gW

e@ffi-_g_
!1!ßrB. trlth proc. I

4æ

2L

It¡n{cn lar¡ & rÊL âEr¡€Eang of

AtyÄrA'ruõ

.aE¿ anouût bsfore cransfornÁ-
iion I then ¡1vs proo¡¡)

I cn pourfng your Jufca lnto thfc
Jor, Eow, would you say lh¿t You
h¡r¡ tho så¡r. e¡oun! to drlsk a¡
ttor o! ærr lhs¡ æo, or lcoe
rh¡s nc (SIyJ artsrsÐ
llhyl thl¡ lo shar I es¡t You Èo

c¡Il ns

(0ot g !o 6cho rho ruls)

@ 250 ¡le'

&

2 - 3 r r - 1.5

tvDr carÈcta

h

TB.AI*;P(;&flÀ'lICÈi S'a lufca
ç¡¿ngfonsd lro¡q

'Ih¡ aao¡.
Bccau¿e lhoy waro the s"*
ro bcglo rlth cod you JusÈ
pourcd ¡1oo lnto thl¡ Jst.
Nor¿ 1Èr¡ hÉgh but lrtg
skin¡for Èhrn yourl. 8o
rhey ar6 lhs ¡e¡o.

!g åwøra

l¿t¡ do ft ¿g¿ln. Q6rJg-E3-g-ask
agqln ta¡k), Non would you
Êåy tbÁt you have Èhs saEÉ smuot
Èo dllnh st E6r o! uora lha$ ne,
ot lest tha¡r ns? - ¡{hY?b

114

@i havlac norsbafora È!Ánsfor¡s-
t-{@ å thôn slvi i!!¡LlÐ
I on pourlng your Julca lnto Èhls
lð!. llotrr would you E¿Y th6È You
haw gho tåt¡ ¡uûounÈ ro dr1¡k a¡
E6r ot ¡o¡e lhen Eår ô! ls¡¡ lhan
qø G-{y:-.angseÐ
WèyÎ fhle ls shcc I vanÈ You Èo

tell na. r.. ' t....
(0ec g, !ô ccho tha rula)

3 to 1.5

If correcl !Ê¡Doage¡

Good boy. Berera your
chlp,

If f¡corrrcÈ râggonae¡

B

ffi

0h, you Juar nlarcd a
chip but you v111 hcva
loÈs liors chanc¡¡.

dltto

6tr-do 1r ag¡l¡ (æg!o:Ð láúk
gååJ$arÐ. How would You eaY

rhaÈ you haw rho ¡aEê ,Êûor.s¡t

to drlak aÉ Ér or Eola thêr¡ E6'
^¡ r¡¡a ¡ho¡ m? - fJhq?

&

Hore. l

Becaug€ ¡lne had @re Eo

begln'rtÈh and you Juat
poured qlne lnto Èhls larr
Now, llts 1øJer Èh¿n lt
*'aa, buÈ 1Èta r¡ldsr Èhan
youÍs. So iEra st1l1
tro¡ê.

q

@

Se sboo6

Þ

É

æ

dlrro

Aa absse

Þ

@

qß

I

t

Âo aþovs

@

qb

æ@

dlrto

d1Èto

Ao sboe6

h

.ås aþoYa

qb

Ào a&ow

qn

qÉ

qþ

qE

Àe ¿Þow

qn

dltto

qB

As ßþoeÊ

æ

et

Å,a øbe¡o

qn

ås øbsïs

qb

qq

Å¿ ¿Þovo

À¡ abovo
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Hø@yr - c;c;q
alt6rÉ. oroq.10æ

lg'¡,f3.r',T,!iÞ J . rj j_:_],.1-._ i'lì.ru\nf{.*l.r"rTlJ0í -l1j!j$g-
tvDâ c8rtonÊ E¡'¡nafOfroJ frof¡

å

I ar pourfag J¡onr JutcÊ lsto Ehl
Jar, llow, rould you s¡y ÈhsË you
h¡v¡ Èbo ¡¡8 ¡Eoturt to drlnk as
Eor or Ðr9 !h8 Þ1, or laae
Èh¡o Fô Ggvg. qtwg)
l{hy? Thl¡ 1¡ cih¡c I ltcst You Ëo

toll ¡c .....i...r.

(csc I !o ocbo Èhr rulc)

I 250 n1¡.

8r

L¡ca do 1r ¡m{s (prrfon¡ l¡gk
aealLt¡ek). Nsw vould you
sây tbaÈ you htva Èhc ¡s¡a aooun
¡o drtnlr It uor or Bo!Ê lhsn hot
or lo¡a che¡¡ mî - l¡hYl

Tha ¡a¡¡e.
8ac¡use lhey noro the
r¡trr Èo bogln vlth ead
you JutÈ Poured aln¡ lngo
thls Jsr. No$ lÈrs hfgh
but lCr¡ ¡Llnnlar than
your¡. go thry åro Èhr
gallo.

!g ÅcmoarE

Þ

115

(Àesfsn lats É aol åqtsaosnt of

3 to t.ó

ñãV$ilTssei=l o ra tis! s i onûá-
tlon-'& thcs qigjroopc)

I ao gourlng your Julca fnco rhl
Jar. Hou, nould you csy thÁl You
hsve lha ssDê €ou[È !o drlnb ¿c
@i o! ¡orG thsg Ee, o! leea
rhån ca Gtv€--Ðryrj
tlhy? Thls l¡ vhel I trenÈ You !o
toil eg ..rr..rr.r...

(Ger ! Èo acho ¡ho n¡l¡)

If c¿rract :â!D6.r6t

Good boy. Earrto youl
dhfp.

If lncorracÈ r¡tDoûiei
0b, you Jurc nlrood a
ch19 but you n111 b¿vc
lotó trorr ch¡,scat,

&

&

Less.
Becêuåe níne had l¡ae
Èo bigln Ì¡lÈh & you Juac
pourad u1ne. l¡to th{e
Jar. Now 1!ra hlgher
Ú¡æ Lt wasr buË 1t8
akinnl¿r thsn yours.
8o ltra st11l 1âss.

F

d1ÈÈo

Ð

@

noEt

Ào ¡boso

F

@æ

F

dltto

4¡ ebsva

þ

É

æ

F

A¡ obova

@

qts

¡-æ

¿fEto

Àa sbolr6

dftÈo

Þ

As sbov6

qb

A,a ¿baw

h

qa

&

æ

¡la qÞoit€

qh

cfttê

qn

Sl

A¡ sÞæu

qþ

Âa abovc

æ

qo

Ae abow

qb

qâ

Âo sbovg

åÁ 6Þovê
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f lur-bottoocd beskel-¿ È -fie lar lnco 5cQi'f¡-h.r'

(A¡¡lgn Ja?. Ê ßet eßrûÊPênt of
cIil¿¡ounÈ bsf ora Èrang foro¡-
¡ioì t chen 81ve ProuP¡)

I oo gourlng Your Julcs lnto
chfu Jer. Nol, vould You E¡Y
Ebåi you hava rhe ¡aoa ¿troual to
d¡l¡k ¿¡ Er o! Eors ghÁn ûÊr or
1o¡¡ Èhan Ea (91ve gn¡ïÐ
!fl¡y? Thl¡ 1¡ nhat l ¡ranÈ You to
tall na

(Ê6ß g !o ocho rha rule)

one 500 tcl. flst-botroÍsd
beaLer. @ 500 ml¡'

F

Pb

The ¡ass.
B6csu6s thay ware tho
.aEs !o bcgln rlth and
you Jurt poured ulna lnÈo
thls Js!. Now ltrr higlt
bur lt'¡ ¡klnnl¡r th¡n
yours, So EhaY sro iho
såD8.

$g ånwrø

{.ct¡ do lt agaln Q6rfol:¡t-18-sk
sq41¡_lÊ¡9 . Hor vouiiì Ycr: atY
lhar you h¡ve Èhe aane êüxrunc to
drlnk ¡a Eor or roorø lhtn Et
or 1¿¡¡ th¿n ne? - 9fhY?QE

L22

Nou you bioi, thEÈ rh6 r18ht
anawor 1¡ thaE lhaYrrc ch¿ c4trs

Þecauee thBY ftare lhB EaDe to
beg1a Ìtlth and You lusl Pourad
o1ñs 1nto thl¡ l¿r. Notr l¡re
hlgh bur fsrs skinnler Èhsn
your¡. 9o rhaY ar6 rhs sêr¡s.
ilorrevur, soo.êonE else a¡ld ghåt

b¡causa thls one 1a hlgher 1r
conÈ¿lna oor8r Wh6r€ rhey !13h8
or wrong? Thl¡ ls lttrat I rrast
you Èo tsll ns

lf cor¡sc! rospon!Ê¡

Good boy. tlarere Your
ch1p.

If LncorrecÈ rôEpon¡ô¡

0h, you Juet ulraad e

ch1p, brrr You '1111 havo
lora norE ch¿nc¡0.
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Po

d1! to

Thoy weta Yroûg. I

Socauoo lheY v6!8 rhs I

rauø !o bsgln v1tb and 
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you Juøt pourad uiao lnto I

Èhf¡ Jar. Hon ltta hlgh '

buÈ ltrs akln¡1ar th¿n l

your6. 80 Èhsy are lho
aaB,
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3oo¡one al¡o sald lahg becausa
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troro¡ h'håtê lhoy rlght or Yroog
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Sign

A

B

C

At

iJr

CI

F

1

¿

o

4

5

ri

7

I
I

10

11

L2

Significate
Top left beaker

ì,fiddIe left beaker

Bottom left beaker

Top right beaker

Itiiddle right beaker

Bottom right bealier

ileaker or flask used for filling
A and Ar

150 mI. tapped beaker

250 m1. tapped beaker

400 mI. tapped beaker

100O rn1. tapped beaker

250 ml. flat bottomed flask
500 ml. flat bottomed flask
1000 ml. flat bottomec.l f lask

L25 ml" Erlenniyer beal<er

500 ml. Lrlenmyer beaker

150 mL. stanciard beaker

250 m1. standard bealçer

400 ml. stanciarcì beaker

L24

Figure g: Significa-lion of the symbols for the conflict
training program



PIIASE PUIu)OSE ICYCLU NO.

. Adaptation
to equipment.
2. Focus Sts atten
tlon on tlie closed
cycle of tlre
liquid f J.orv.
3 . Teacil act i ve
search for co¡rtra-
di ctorv 'i ud

Same as phase 1,
cycle 1.

A])PARATUS

A^ A' ..JJ

ts3 B'3

1. Focus S atten-
tlon on tlie fact
that equal a¡nts.
rise to sarne level
ln A and Ar and ln
C and C' but to
different levels 1
B and D'.
2. To facilitate
CCQ by: (a) approx
nrating Plaget's 4

CO C'6 F6 @ 40O
nrl .

125

A^ A'.
JJ

B3 B'3

TRANSFORMATIO¿\

tages of the
qui librat ion
rocess and (b) pr

c6 c'6 F6 @ 40o
rnl .

riiction outcome

anle as phase 2,
cvcle 1

A^ A'^JJ

il, IJ' ^TJ

ctz c ' 12 F12(¿ 400
ml,

Same &s phase 2,
cycle 1.

A^ A'^Jó

iJ. IJ'..
!)

C¡ZC'1,ZFI1(i 250
m1.

3 lAs A'3
I

I 

un ts'1

| 
.,", .'L2Fr2" 

å5,:



PIiASE PURPOS]T

Sarne as phase 2,
cycle 1.

Same as phase 2,
cycle 1.

YCLN I{O.

Â 
^?

¿¡ô ¿¡ õJ\)
ñ ñl1¡.uT4

clz c':.2 Ftz @

150

APPARATIJS

Sarrie as pltase 2, | 6
cycle 1. I

A^ At-.tJ

81 ts'3

clz c' 12 Ftz @

150

1. Sarrre as pltase 2
except tÌre salienc
of the unequal lev
elsatB&Br is
increased clue to
tlie surprise ef fec

TRAr'i SFOiì[lAT I ON

l-26

he¡r tlle screen i.s
rernoved.
2. Create eonflict
re judgments higir-

^ 
Ât¡¡ô ¿¡ c.J .J

t) t) I-1 -4
(- (-, I l¡ kL"r2 L2 ^ L2

150

3 lSame as phase 3

r = rdore and ski-n
nier = less.

cycle 1.

A3 A'3
B¿ B'4
ctz ctz Ftz

,U

.1 
^?rJ rJ

ñ Dl
.t) /1 .o O

(- C I Ì¡ ("J 25O"L2 L2 'L2

@ 400

Sarne as phase 3,
cycle 1, but wltir
B" & I1'!..

1¿

I

i



PIIASE
r\o.

J

PI1ASE PURPOSU

Sanie as phase 3,
cycle 1

J Same as pirase 3,
cycle I

CYCLE NO.
t
.J

.)

APPARATUS

A^ At-.) .)
84 B'1

ctz c'L2 Ttz @ 150

Same as lrhase 3,
cycle 1.

4

¡J

127

^ 
À?

JJ
D DIJJ, D

L¿

ctz c':t2 Ftz @ 150

îNAi;S FORhIAT I Oì'I

Sane as i;hase 3,
cycle 1.

o

4

A- At-
J..)

B1 B'3

To develop conser-
vation of inequali
ties by l:aving un-
equal arrlounts in
A & Af rvhich rise
to the sarne level
in B & B'.

,";

Sa¡ne as phase 3,
cycle 1, but wltir
Bt & ts'z

ctz c,12 Ftz @ 150

l*l

6 A- At-
JJ

B. B'L4
ctz c'L2 Ftz @ 15C

Same as phase 3, 
icycle 1, but with 
IBr & B'3 
I

I

I

I A^ A'^
.)J

81 ts'2 FtO @

80 ml. for Ao

"rz v 
J.z

F.^ @ 120 rr:1.IU 101' A' ..

Same as pnase 3, i

cycle 1 , but rvi th 
iBr & B'4 
I

I

I

I

LJ
fi -



PIÍASE PUIìPOSE

Same as phase 4,
cycle I

Same as ¡rhase 2.
This cycle
constitutes a
revlerv of CC(¿.

CYCLE
I

rTO.I APPAHA'I'IJS

A3 A'3
ßz B'1 Ftz @ I2O

mI. for AS

ctz c'i2 F12 Qi B0

m1. for Ar ,

To facilitate the
developrnent of the
generalizatiou of
unequal CCQ

^ 
Át¡¡c ¿¡ tr)J

B. B'-41
ctz c':.:2 rtz @

150 rnI.

Sarrle as phase 5
cycle 1

TRANSFORhIATIOI{

128

A3 A'3
rn1 .

B3 B'3
ctz c?

ml.

I'o facll-itare the
developrnent of the
generalization of
equal CCQ.

Flz @ 100

for A

L2 F::z @ 2OO

for Ar

,\3 A' 
3

rrlo2

ctz c'

nll.

Same as phase
cycle 3.

A-
.)

B
Ĵ

5,

^lÈ1 
3

ÐtD 3 F.,o @ 2so
rn,L.

ctz ctt

A¡
B2

cg

A'
iJr

C'

Ð

1

o Fto @ r25



PhÄSI- PURPOStr

Same as phase 5,
cycle 1

Same as phase 5,
cycle 3.

CYCLE t\O

l\^l.) .)
Bt BZ' Fl' @ 80.n1

ror A^

"1, '' rz Fto @ o

120 mI. for A',

APPARATUS

Same as phase 5,
cycle 1

l-29

6 l to facilitate the | 1

| ¿evelopment of I

I generalization and 
I

I resistance to I

I countersuggestion I

I of equal cCQ I

^ ^t õJù
ñ ñlu3o z
cz c'5 Fto

TRAIiSFORì'IATI ON

v 250
m1.

A3 A3'
Bt BZ FfO 9 B0 rrtl.

for At
ctz 

'' r, 
Fto @ l2o

ml. for A'3

,:\ l1l..o.>
rJ .J

B^ BI^
¿!

c- c'- F-^ @'/ :) l.U

250 ml. it
lr

-t/;. t. ll/



¡baselClclelsheetlof
Subject
Eç)e!i.Benter
Cbserver

li9 - ¡¡o 
'uestj'onNÀ ' No À.nswer

J - Judge-menL lr'otrl

Glass Beaker Sessions

E¡s R€quest o! 9uestÍon

1

Put Juice in Fa fi).ling to

ApÞa¡abrs
À3 o'3
83 b'3
Ce C'6 F6 @5OO Etl.

Legend
E = P-E)la¡ation (/¿'. ¡)
K È KEO (J¡Ti)
tl - lÍhita Chip

Pour juice froB F6+À3

Pour juice froß À3+83

haÞÞ€ned erhen A--) B-

tihen ne 83+ c6 will juice

Answer (¡¡9 , ¡ti", o¡ verbatim i X

Confllct Sy'.bols
c = change of Judgement or $çLanation
g = Huming, Pausing
F = Faciôl E)q)res6lon (frown,looking

up to, over Èop, or below taPe

Tape Footage

S's R€sÞonses it I J

Date
Start Ti.¡ûe
Stop Tj.!le--

130

L€t B^ -t C-Jþ

Reel iI Side #

e you right when you sai.d
2

You a¡.srtered like a you¡¡g child
i-dn't you (l{)

I€t¡E find older child

ffow high did you think - juice
ccoe? (Çl)

[{,
wil

Br¡È Hl'rat happened --- ts3 ì C6

6¡Cal.--shorv Ile on c6 how hlgh

tåought--- and how high
came? (Il)

Car¡--- tell Be what -- older
child çould thiruk when 83ì CS?
(¡{,l{)



PhaselCycle2Sheet
Subject
Er'æeri.ænte!
ObsÐiler

NQ - No question
NA - No Ànslrer
j - Judgeaen¡ (lo?Ál

o
1

1

class Bealer Sessiorls
Of I ÀÞparatus

juice in FU filling to ÈaPe

Pour Juice f,rour F6 t À'3

Leqend
E - Þ(pIa¡¡atj.on (/d.l)
a = Red Chip
w = whi¿e Chip

^3t3
B^ 8,.

JJ

c- c'- F- e50o 81.6bb

Pour juíce frorn Ar3ì B'3

tihat happened when A'3-¡ B'3

tion I S's Re

when we B',+ c'" will juice
cooe up toi over"top, or
belc¡+, tape?

I€t B13 -t C'6

Àr¡swer (NQ,NA, or verbatiñ

Conflict Sytrbols
c = charige of JudgeæJtt or eq>lanation
H = Hu¡@ing, pausing
F = Facial Þq¡ression, (frosn,

Tape Sootage

were you right when You said
?

Date
start Tine
stoÞ Time
neei # -g<ætr-

131

ou ariswered like a young
¿lidn't you (w)

Iookinq aw

How high did you think - juice
cone? (I9)

Can_show E¡e on c'Á ho9' high You
thought- and how ñigh
actuallv cas€? (l'¡

Can_ tell me \,rhat _ older
cl¡-ild wouló think r¡hen Br3-)C'6?
(w,ïJ)



Phase 2 Cyc1eL Sheet
Subject
E)cperÌ¡nenter
Observer

lrlQ = ¡qo Question
l{A = No Arsner
J=Judgenent(.o¡

I

1;1, Por¡¡ F into À3 and Àr3 i I

of2
GIass Beaker SessÍons

12: 
Þ O: and Ar3 have same a¡flour¡t,

:Pour 43984

C. ^ C'. ^C400 nI.
L¿ L¿

Legend
E=Explanation(r'orx)
K = l(ec untÞ
rl = \rhite ciip

j2! Pour À' , ?B ' , , just as
| 'so^" t¡"drin(

Ðearatu5.
À3 A'3
3n ts', í'r

3a:l Tou did, iÈ like a young child II,t

!o

l2rwhen in À3 e A', how -did-
| | fr.*'.- ti¡in-k? (I,i)

Itläi'""t 
dio You--re A3->84?

tion

i4i How Eruch did you -- re .ì'r:
! in'rz trv)

Ansvrer (-io,:1å or VerbatiJn

If A3=.4', ancì all À3-rrB4 and

only some Ar3-ts', how can

Tape Footage
Date

Conflict symbols
c = clìa¡ge of judgenent or

explanêtion

Start Tine

r Bn=B'r?

r32

Stop Tine

6; You left'sone ¡-or B', in Àr,

Reel Slde

H = Humllling, pausing
F = Facial Eryressions (frovl,

S's Res

7: How nuch would an olde! chiLd

, i** frorn A'3 to ts'3? (I'¡,w) 
i

3brIilhat's right (R)

lookino aqav)

i2i How can - be sar,re lvhen g

I i *"" 84? (R)

ri
3i Does B'3=B¿ l¡ecause ¡ and \-'
i (R)

!,/ /'c.
,À À Øn- ifJ. Ã

4: Can - tell, ñe why Br3=84

I I "n." B'31 84 (;r,R)

4 
ili 

Elas¿ic on levels of B4 and 
I

5 
11; 

If BciCL2 and 3'3oC'12 tril1 i

i I cr, 
"tta 

c'r, have 
"u u ot orct.i

.¡
J

I itr otr"



Phase2 cyclel heet
subJect
Expe!Í$enter.
ob€erver

NQ o No QuesLion
NÀ ' l'¡o Ansver
J = Judgesent ( r/ or X)

1
Glass ¡eaker Sessions

of2
ÀPÞaratus

li r.€È B4*cl2 ar¡d B | 3-tc'12

Ets

Do we

t3^3
ts. B'- É,

(R) . lIhY?

E = E:çlanatlon ( ry o¡ X) C = Cha¡ge of judgeænt or
R - Reo Chip
H = I,lhite Chip

-- c'-^ g4oo nl.
L¿ L¿

same, uore, Iess?
(R, RI

Leqenc.

sa.Eer nore. etc?

iA¡ wnen BA)C:.Z and B'r-:)Cu

I what happened?

TaÞe Footaqe
iiate
Start linìe

5 i ooes c'12=c12?

B,-B ' t

Conflict symbols

['i 
*"'" B4-B'3

I.)J

Stop Tirne
iìee1

srs

ex¡:lanation
H = ¡tu¡rrûing, Pausing

ß?)

F = Facial expressio:rs (frd,¿n'

7l t{nat a.bouÈ juj.ce
I

i

]ooki,no awav)

S fde

If A'3)Èr3 & B'3-rcl2
would C'r, . Crr? (Il)

1l Let À'3-)ts'39c'12
I Do erc botl¡ have same? (R)

2 I why? (R)

vt.l1,F.

lilxau is the difference
betrveen ihe younger & older
girls' way of Pouring Aa-\
84 & À'3-,tB'3?

t{, R

t{!t , R.R. .

(w,il)



Phase2 Clc1e2 Sheet
Subject
Experi-nenter.
Obaerve!

NQ - ¡'lo Question
NA = No À¡rsHer
J. Judgemen¡ I zor X)

I of2
Gl,ass Beaker Sessions

Pour F into A3 ancl À'

E's Request or Ouestionl

lrl
Do A- & A'- have Êê.ne a$ôunt? I

ÀÞÐaratus
À Àl"3" 3

84 
"'2

^ 
õl E a.!t¡

I€qend
E - Expla¡atior. ( u'6¡ 5¡
R - Red chip
I.¡ = tlhiÈe Chip

Pou¡ À3-lB4

Pour À'3=ts'r, iust eo --
Ssúe tÐ d¡ink

3a ;1

Clz 
"tI2F123250 

rnL. Ãeer ù¿qF

You did it lile a young chlld
llhen in n34'3 how - did -
have .- d¡ink? (v,1)

How nuch did-- reÀ3->B¡?

134

Ànswer (:lO,üA or Verbat:-..)

Tape Footage
Date

Conflict Synbols
C o Lrange of judgemen+- or

e:çlanation
H = Hulrming, Pauslng
F = Facial- ex¡rressions (f¡o,.¡n,

Start Tj*rne
Stop Tine
Reel

If ArrAt, and all À3184

ald only sone À r 
3 

-à B ', horv

S's Responses

cån B4-B¡ 
2?

You left some for B'2 in À'3

look

How rnuch

S1<ie

pou¡ frorn A'. to Br^? (tl,H) 
|

i

That's right (n)

Ho\d can - i¡e sane vlhen B'2 I
tha¡r 84? (R)

lui

an older child i

Do€s 8'2=84 because 
^and 

t.,

CaD - tell nre wi:,y 8'2=84

*hen B'r134 (R,R)

9t,
9¡w

Elastj.c on levels of Bn e B'ri

R
RR

rî. B4)c!2 e ä'|2-),c'12 wilL 
l

c12 anci C'r, have 
".r,rã 

ot 
i

nrore fn one



Phase 2 Cyc1e2 Sheet2 Of
Subject
Exper j-nente!
Observer

NQ - ¡¡o Questlon
l,lÀ - No Answer
J - Judgenent ( y' or X) t{ = WhiÈe Ct¡ip

Glass Dealer Sessions
2 Apparatus

t BaiClZ and ts ' 2+C' t2

(R). l'rhy? (R,R)

À3 o'3
Br- o'2
Cl2 C'I2 Ff2 !4250 tnL.

we

E = ExPla¡at1o.r ( r/ cr X) C - c.ilange of judgement or
¡1, - Red Chip

we have sa.rue, lrcrc , etc?

¡'e99!9.

itd
answe¡

julce in BO=B'r? (!f)

Ba9cI2 and Bt2ìCl2

happened?

135

a young

Ans.rer (-{ô,¡i-A or Verbåtir

Tape Footage
Date

CouI<ì en= ts' , tàen? (lI)

Conflict Symbols

- 12 -t2'

Stårt Tir.e
Stop lilfIe

explanation
H = Hu¡ning, Pausing

Reel SiCe

È abouÈ juiee here A'

F = Faciel expressions, (frown,

If Ar3+B'

"12
2 u B'29c12
- crr? (fl)

t Àf 3-+Ê' z+c' tz
lDo we botìr have sa¡oe? (R)

v v C.!l.F.r Clniy r' U .}l .l .i ÇnlPS
xÀcon- lf,I,R
'J E ,flicÈ i tfl.l ,RR

(R)

t is the dÍfference
tffeen the younger e older

lrls¡ vay of pouring Ar->

4 and À'3*B'2?
(rf ,w)



Phase 2 CYcle
Subject
Experimenter
Observer

NQ - i'¡o question
N¡\ r i{o Ànswer
J - Judgement l4or xl

3 Sheet 1 Ot 2

ù})
1-

I
¡

i

Glass ijeaker Sessl-o

2 l1

Pour F into À3 artd Àl

Ers

Do À3 and À'3 have sane allount?

Pour A3->84

Legend ConflicÈ Symbols
E - ExPlanation ( r,'or X) C = Change of judgenent or

Àpparatus
À3 À'3
E4 ts'l
CIU C't2 Ft2 e15O n1

Pou¡ À'3)B', just so --

R - Red Chig
t.¡ = whire chlp

I'me to d¡ink
You did it liic.e a young child i

When in À, and À'3 how -
have - drink?
Horv Etuch did you --re 4.,-lA,?
(!¡) r {

¡ 4lHow nuch dicì you -- re A'3-\
I ls're {w)

I3.,¡

Ànswer (tqo,i(À or Verbatiîl

Tap€ Footage
Date

5lIf A3 = A'a anci all Àr:.Bn and

lonly sone A'3)B'I hory ca¡
I en-e'ra

S's lle

Sta¡t ÎiÌ,.e
Stop T5-ure

er<planatlon
H È HrEning, Pausing

Reel Side

t TlHow much r'¿ouLd an older child
i l*"t from À'3 to ts'l (lJ,w)

F = Facial expressions iF!öÍrn,

61 You left so¡re for B'1 in À'3

looki

3b i llThaÈ's risht (}(l

I Zlttow can - be sane when B'r.f

I i*"' B¿? (n)

'r' /.C.H.E. ú1
lX :( rcon- , l¡, R

Does B' . = Ð4 because,i. and É9
(R)

i,l¡i

4lcãn - tell t.ne vrhy B'1 = 84

rflict ' I'lW,RR

,ì

4 i l;Elastic on levels of BO

liu',.

lwhen a'11 B4 (R,R)

If l4-ec12 a¡d 3't+Crl2 lri

lcf z -d c'r, have sa¡ne or nore



Phase 2 Cycìe _]_ Sheet, 2 Of
Subj ect
Experloenter
Èse:n¡er

NQ o -do 9ueÊtion
l{À . No Àr¡6ner
JoJudgement(YorX)

Glass Beaker Sessions

Àpparatus

Iét B4+Ct2

Do we have sa.oe, ruore, less?
(R). Irhy? (R,R)

Leqend conflict S!îbols
E - ExPla¡ation ( y' or X) C - O1¿¡rì9e of jucìgeurent or
n - Red Chip explanation
W - Ifhlte Cl¡1p H - Huilming, Pausing

F = faciaf expressions (fror+n,

A3 A'3

84 
"'l

Cl.2 C'12 Frr€l5o nl ,

Do ire have sa$e, nore, eec?

2l You ansvereC Like a young
I child (wl

3ìÐid juice in B4sBrl? (Iv)

4i l'¡hen D¿{12 and ts'l-à ct2

¡what hap-oened?

5iDoes C'12 = CI2

l-J /

lape Footege
Date
Start Time
Stop Tiìe
ileel Slde

B, = e

What alrout juice here À¡

, then? (l,I)

If A'3--B'
ttruld C'r,

Ì and B'1-aI2
= ct2? (I{)

Do we both have 6an1e?

t{hat iB the diffelence

flict i 9¡1'¡,RR

betr¡¡een the younger & older
girls' way of por¡¡ing A3->
84 a¡d À'3-àB'1?
(w,w)



Phase2 Cycle4 Sheet
subject
E:q)e!1ûenter
obse::-rrer

llQ - Uo guestion
NÀ r No Àr¡Êeer
J - Jr¡dgenent ( y'or x)

1 of2
Apparatus

Glass Beaker Sessions

Pou! F into À3 and Àr

2iDo À3 & Àr3 håve sa¡,e a$ou¡lt? 
i

Ers Reguest o!_jggs

c12 c'12 F12o15o

Leqend
E - E4rlâ¡¡ation ( !/'or X)
R - Red Chlp
l{ = f{hite ctrip

I !Pour Àr:)B

À3 o'3
or oz

2iPour At3)B'A, so sone to

IiDo se have sane, nore, Iees?

i

2iYou answered

I{hy le B

1ao
IÙO

Tape Footåge
Datê

Ànswer (No, ¡{À or

ConJ]ict symbols
Õ= Ctrange of Judgenent or

ex¡)Ianatlon
Hs Hrømi¡¡g or Pausing

e a young

SÈart TiJne

6Is

Stop li.Ùle

i Tlyou shouJ.d look at l,-w får e i , I , I

i lhocú'iuice is ¡erore ansgerinq i , 

-
I eiOo you thlnk because B'r)-<81 : : | | 

|

than BI?

Reel Side

t . than ts1? (tt)

F - Facial Ex¡rressions (fronn,

fat B' , is

I e¡Oo you thlnk because B'2H81 : i | !

lr
i lbuÈ ì,, 81 that Brr=Ðr? (R) i i iri:tiiii,

look

Hol, uruch r+ouLd older
is In Br2? (Is)

iHow much would younger child
lsay ls in B'^ (I'l)
l1
i

.l¡.F.'G¡i

Itlrwfro !¡ouId be right? (l^¡)

3on- i W, R

fLict ìw,¡,R

I 12 lefhy (l{,w)
I

i
I

child say 
i

llElastic on levels B1 o B'2

1i If tsl-)'cl2 and B' ,-)c' ,, wiII 
i

lct' utd Ca, have same or less 
I



Phase 2 Clcle
SubJect
E)q)erinenter
observer

4 Sheet 2 Of 2

NQ = No guestlon
NÀ - No À.r¡swer /
J-.Tudgenent (y'orx)

q.
ütst4*

Ê

Glass Bealer Sessions

1a

I t€t Bl-tcl2 ç ts'2?CrIz
I

Ers Re(ÌuesÈ or Ouestior

Do we both have sa.ne etc? (R)

ct2 c'L2 F12 et50

I¿qend
E = Exr)lanaE;;J / or x)
R = Reil Ctrlp
w = HhlÈe (t¡ip

2

ÀÞparatus

^3 t3

"] 
B'z

Do you ag¡ee we have a problen?J
(v¡)

? Did Bl = Bt2? (H)

4 Did you think Èhat CIZ' C'LZ

after B1-àcI2 û B'2+C12? (1't)

5 Can you EeII n- whac the
probJ.em i6? (if i¡)

139

6

Tape Footage
Date

Hould an old¿r child have
looked at howfe', and hoot

fat B'2 is? (R)

Ansçer (NC,i'lA or Verbat.i¡n)

Conflict Syîtbo1s
c = change of judgenent or

explanatlon
H - Hr¡flrnlng, pausing
F = Facial express:ons (f;own

Stårt Tine

Srs ResÞonse

Stop Tlne

1

Reel Slde

Hhy should you look at how { ana

fat B'2 is? (R,R)

Tb I Do ve have same, nore,less?
(R)
r{hy? R,R)

looki
r'1 ¿

J
X Ccn-

H.F

E lict

ahì
t{. R
ww,

I



Phase 2 Cycle 5 sheet 1

Subject
Expe!i¡lente!
Observer

NQ = l¡o QruesÈion
NÀ = No À¡ìsçer
J - Judgenent ( ryot x,

i-L

i:
14

of2 APPafatus

Glass'iieaker Sessions

Poulr F into A- ard À'

cr2 t'12 F12€ 15o

Legend
E = Expla¡ation ( v'or X)
g, = Red Chip
H = I.¡hite Chip

Do A3 and A'3 have se$e amounÈ?

A3 o'3
Bl u'3

Pouf À3+r81
Pour À'3->B'3, so some Èo

Do we have sane, Írore,

You answered like a young chilci 
¡

i' I¡hy is B', Iess than 81?

4ii'¡o -- part of mistake. You

140

only looked at hov J. B'3 is

Tap€ Footage
DaÈe

Ànswe!

Look at how faÈ B'^ is
J

6l Is iÈ)-( uran Br? (l{)

Conflict s!¡mbols
C = Change of judgement or

Start Tine

S's Res

Stop Ti!ìe

explanation
H = Hurming, pausing
F = Facial Ex¡rressions (frown,

(i'ro, NA,

Reel Side

TlYou should lool< aÈ how fat &

how J iuice is before answeri
AlDo you think because 3'3>---( BI

or Verb.:.iiril) iX X

Iookinq awav)

ibut.J tsI that B'r=Er? (F.)

Holt much rvouid o'oer ciriLd
is in Brr? (ll)

lol¡iow Euch i{o

'-lc.H 
. F .

say is in Brr? (w)

J lE lf lict

9iho would be right? (Í{)

chi

!rhy? (l"I,H)

4' I

I{W, RR

younger chl.]-d

5l ]
ElasÈic on levÊIs 81 & B'3

If BI-7,Cf2 and ê'3->C 
12

S.".y

C'r, and C12 have same or

I

I

I

I

I

I

!
I



Phase 2 Cycle
Subject
Exllerinenter
Observer

5 sheer z or-l - Àpparatus

NQ = No Question
NA - No Ànswer
J - JudgerEnt ( /or X)

Class Beäker Sessions

Let Btì>C12 & Br -'rCl

Ers Recruest or Ouestj-on. 5's ResÞOnses :¡zi c4C,H.5.l Glios

Do we both have sanne etc? (R)

crz c':rz Flz@150

I€9end
E = Explanation ( r/ or x)
R = Red Cl¡ip
q¡ = Íflrite G¡ip

Do you ag¡ee vre have a problen?
(I.¡)

A^ A'.
Br 

"'3

3iDid 81 = B'3? (w)

lCloía you tl¡ink that ctz = c'lZrl

lsicàn you te1

; lafter u])ctZ e 3'3->ct2? (w)

i ie;.ui; :.sa tr¡,w)

il

141

Tape Footage
Date

, looked at hoar'.:'B ' , and how

i fat B' , is? (.R)

Conffict SynboJ-s
c = Cha¡qe of judge¡nent or

ex¡rlanation
H = tiuJr@ing, pausing
F = FaciaI expressions (fro'¡n,

Start Tine
SÈop Tine
Reel

an older chilci have

lwhy shouLd you look ¿lt how,l

iand fat Et3 is? (R.,R,

7bi1,Do we have same,

i (R)

I 
F¡hy? (R, R)

S ide

X iX Con- i l¡, R

iJ lE Jlict i Ww, RR

!l



Phase 2 Cycle
Subject
Expe!imenter
Observer

6 Shee¿ I Of Z
ÀÐDa-raEus

NQ = Ho Question
NÀ . No A¡¡SWET

J = JudgenenL ('/ ot X)

Glass Beaker Sessions

Pou¡ F into A- and A'.<l

Ers

zlDo À3 & Àr. have sane a[ount?

c!2 c'L2 F12 @150

Legend ,
E = Explanation ( L/or X)
R = Red ctrip
tr = llhíte Chip

liPcu¡ À3+ts1_

A3 A'3

"r ='4

2lPou.r A'3?S'4,
liDo we have same, more, less? 

ì¡,
You ans$eled like a young child

vr)

so some to drink I

4lNo -- Fart of tristake.
i onJ.y looked at how ¿ B '

L42

B'4 less than 81?

Tape Pootage
D"t.-
Si:art Tine

.A¡swer

j 6.Is itF(

, Look aÈ how fat B'n is

Confiic! Symbols
C = Change of judgeurenÈ or

explanation
H = HunEl.ing, pausing
F = Facial ExpressJ.ons (frcwn,

Stop lime
Reel

or verbatím)

lookl

r tsl? (I'l)

S

S ide

You
is.

giHow nuch would older child say
is in Brn? (ri)

lolHow much would ycunger chilrl
lsay is in B'4? (9Í)

, . vT.H.F .

lLiwould he be r

;J iE iflict flf^¡,R.R

12 lf¡hy? (t¡,w)

If B1+CIZ and 3'4-j'C'12 wilL

Cr' and C' have same or less

on levels Bì & B'4

in one?

(1r)



Phase 2 Cycle 6 Sheet 2 Of 2
crthìô^+ 

- - 
ÀpÞaratusSubject

Elf)eri-oenter
Observer

NQ o No Question
NÀ = No Ànswer
J - Judgeqent ( t/or x)

Glass Beaker Sessions

6 L r.€r 9l->c12 e Br4?c'|12
1

Ers Seguest or guestion S's Responses

À3 o'3
Br 

"'4
^ 

ar r lãl(ô-r2 - t2 '12'--'
gs!g_

Do ve both have same etc? (R)

2 Do you agree }re have a problen?l
(!¡) 

I

E = Explanation (n'/ot x)
R = Red Chip
ll = white Chip

3 Did ts- = B' .? (I.l)
14 l

Did you think that CIz = C'',2

after BI)CI2 e Bt ;': c!2? ßt)

Cân you tell Ìne what
problem is? (I'.',w)

143

lape Footage
Date

ìnslrer lNc. NÀ. Verbatin)

'rlouLd an older child have
looked at hov¡J B' . a¡d how'4
fat B'. is? (R)

c

Conflict synbols
c = change of judgeurent or

explanation
H = H'.:sEring, pausing
F = Faciai Expressions (frown

Start Tine
Stop Time

Reel

9lhY

and
should you Look at how ifat B'4 is? (R,R)

the

ljo we have sajoe, inore, less?

Side

I
I

t1 úC.H.E
X: X

J,5
ôn-

flict

Chios
w.R
9¡1^¡, RR

iirt I

I

!

I

I

I



Ïb¿oe 3 Cycle 1

Subl ecÈ
Erp€rLæ0Ècr
Oboe¡¡er

ìlQ . ilo queBtloo
NÀ . Jo AÁgscr /
J . Judg,eceac ( /ox X)

s'ceer 1 of 2

c.
{¡
n

Glass beaker Sessious

Pour F into Aa and A',

ADoarâÈus
A^ À'-

JJ
84 B'3 F12 e4o0

Lr. u 12
" Le,pertd /

g ' ¡¡pta¡ãEÏñ-( /ot t'¡
R. Red Chip
t{ - '¡Juire Chlp

Do À3 and À', have aaloe a¡aount?

Pou¡ A3+84
Pou! À':?P':, just so --
saae to clrl.nl(

E removes shie

when s ¿loes it srong. Eþ He

have ãhe sa.Ee to dri¡Ì?

rJste
Stårt Tl¡€-
Stop Tllte
3ee1- SLde--

Coofllct S¡dro1s
C - Cha¡g¿ of Juc8clt4ûÈ ot

€rplsosgloo
H ' Ur'16{nã
F - Fs¿1al exPrerelooe (fros¡,

Íou did it li-ke a Young child
didn't you? (I{)

lape Footege

144

can you telL tr€ what the
problem is? (I'l,tl)

'¿lhen iuice in A- & A" ^ h

uu*r ãia we bo¿d have'to
drink? (w)

Èow nucf¡ did you thj.nk we

xould botf,¡ have fn 84 & B ¡ 
3

But noe You think there !s
rnore in Br3 (f¡)

YouÍ probleo seems to be
that you thought Bn would -- Br,
but norr you think Br3 has rcre

Noer ca¡ you te}l ne what Ehe

probl.em is? (w,w)

!€trs see if we can find out
Elore about tàis Prob!'en

ïs tàe juj.ce ín BO and B',

¡s the¡e a¡other waY the juica
ferent in anY waY? (w)

you thi¡k rlat B' , has more

ff if i¡as nore because t'f :,s 4

it ts î (w)

't it have less because iÈ i



91js" ,$:gl$s"iooe
Ib¡se 'ì Cycle ¡ SBeer 2 of 2 Â¡narr¡.c
SubJ ect
i3rperl¡euÈer
Obcewer

NQ'¡{o Questlon
llA - ño Anseer t
J. Judgeosu¿ ( /ox x)

LAS6 seStier òes6tol¡a

So its rnore bêcause its+ e
less because its skj.n¡lie¡? (w)

ApparaÈus
À: A':

"4 
B'3 F12 e 4oo

cr r ct r t
!¿qe'ld t

E - E¡pla¡ãEioã-( /or x)
l, - Bed Chlp
$ - iJulËe ghlp

But hos can iÈ be raore & less
at t}le 6a8e ti-æ?

only tåought about how lúgh it
is a¡d you should have t¡rought
abo'rt both hcer high and how
skinny it is. Àlaybe because
it is higher and sklnnier at
tl¡e sane time Bn ald 8', have

the problen is that You

the saúle a.rnount. [nl if n.

¡JAÈe-
SÈerÈ ÎLû€
SÈoo lLBe
Seel Sfde-

Confllct SYnl¡ols
C - Chao3e of JudgeucúE oË

errplanar loo
U - ijrffirr¡g
F . Faclal e¡pressfooe (fñtr

iap€ Footsge

Nor¡, f,crtvo chips can you
tell me ehat. t¡e probJ.er ls?
(Il,H)

L43

Elastic on leveLs of 84 e B'3

Íf 84 è C12 ".d B'3-à c'12

riLl CI2 n C'12 have sa$e or

ære in ooe?

L€t 94-àC12 *d B'í)a'fZ

espreasfoDs (frt¡rru'

S anssers righÈ
Do we have sa:¡re r or one a lot
a¡d one a Iittle (R)

9¡hy? ['(R,Ð if s ¡efers to Þot]l
dj¡rensions of t¡le bealers]



Flr¿s¿ 3 Cycle2 Snee!;:_
SubJ ecE
Éxp€r1Eeûter
ob8€rrrer

ifQ ' ilo Questloo
¡lA . ¡{o Ansser
J - Judgeaco¡ ( /or X)

of2
Glase

Porr¡ F lnto A3 ar¡d Al

Áeal:er Segsions

Do À3 a¡d A'3 have saÍe a$ou¡t?

C-^ C'rr
L¿ 1¿.ç ã.d, /

E . i:cplæa¿1on ( /or X)
B - 8ed Chlp
tc - 'dslte Chip

A3 À'3
B¿ t'2

1rÞPårat.us

Pou¡ À3->84

Pour Àr3->B'r, just so -;

E removes shield

F 
L2Q25O

when S does it lrrong.
Do îre both have the saJûe to

î¿pe Footgse
MÉ'--
StarÈ TlE€-
Stop Îl¡¡e
Reel Slde

Coofll.ct SYobols
C . ChÁfliie of Judget¡€st or

expls¡at,ion
H ¡ tir,Ëtnã

You did it Like a young child
didn't you? (w)

Can you Èe1I ne what the
problen is? (W,w)

14É

I{hen juice in À, a:lC A'. how
much did we botÉ have tõ

F . Fsc181 ë+res81ou8 (frouo,

or Verbet!¡

How much did you think we

BuÈ noer you think Èhere
rore in B'2 (I{)

Your problerl seems Èo be
tåat you tf¡ought 84 rrouJ.¿l = I i 

2

but r¡ow you think Brt has more

No'.' ca¡¡ you teÌI tne rrhat the
probleu ís? (!{,l.l)

I-et's see if çe can find ouc
rcre abou+- this problen

ts the juice in Bn and Br,

different in any vaY? (w)

Is !he:e a¡rother taY the juice
is different i¡ 84 & Br2?
{w)

Do vou think that B'^ has more

because it is I (w)

If it has r,rore because iÈ is I
won't it have less'because it i
skinnie¡? (w)



u ,l

fna.e:.. - C; -.:-: :: :lrÉ,ri_' ui_--_
SubJect-.--
¿xp€! fr¡€rrie;
Oboerver

ìlQ ' ilo Questi.on
HA ' .{o Anssèr r
J - Judgæe¡t ( /or x)

so itc ¡¡ore because its f e
less because its skinnier? (w)

¿r:D¿¡rai t's

b Atqn"q"z'Iz'.--
clz c'rz

Læqeod /
E - Expla¡acron ( ¡/or X)
B - R¿d Chlp
Ii ¡ 'dofre Chlp

But hor, ca¡ì it be ilore & less
at the sê.ne time?

Àtaybe the problem is that you
only thought about hctt, high it
is and you shculd have t!¡oughÈ
about both hott hígh and how
skiany it is. I'laybe because
it J.s higher and skj.nnier at
tåe same tine 8n anC Br2 have

the same a¡þunt. f{wl i" r,"

l,ri{ ll,J j:rrEr.
¡JaE*--_--
ilerl Tllle
s coiì Tl¡re
SeeI Slde

Ccoillcc Synbol¡
C . Cl¡snüe of Judge¡mt or

explanati,on
È r Èlrrft{ñg
F - Facfst cxpreselona (frør

Now for tto ch-:.F5 cac Yot-l
Ëelt me vrhat -,he pt3þl-er i;?
(w,¡{)

I47

ElåsÈic on levels oî 84

rf B4-+,CL2 and B'r*>C'r,
wilì. C, a.rd C'r, have sanne or

more i.n one?

L€t 84+ CtZ n 
"',- 

a'L,

S ansvers rj.ght.
E\t we have same ' or one a lot
and, one a little (R)

(f roo'"o,

tlhy? { (R,R) if s tefers to bo
dimensions of the beakersJ



Ft¡¡¡e-3 c'/c1r.' 
j 

- sn:¡e:_ '- Ji
SubJccc
dxperlæ¡¡Èer
0bserrrer

llQ - ¡lo Queecfof¡
XA - ,{o Âûseer
J . Jud¿ese¡¡ ( /or X)

Pou¡ F into À3 and A'3

¿'r iLeoue¡t or Oue8tl

Do A- and A'- have same amou¡:t?
5S

-tr2'L2 L€P-ef¡d /
E - Expla¡ãiî," C y'or xl
R. Rcd Chlp
H - 'J¡¡1te C¡rfp

it
ts4 B't FI2e15O

Pour A3ì84
Pour A'P"'f , just E,s --
serie to drink

1.i 8

-:;rDe FooteRe
!Jôte-
3t8rÈ 1l¡!€-
5ÈoÞ TiD¡e
P.cel Sl.ie-

Cooflicc Syrabole
C . Chan: e of JudgeÌoeÁt or

ex¡rlouation
f, r 6,,¡mlag

glhen S- does j.t wrong.
Do l¿e both have the sa$e Èc

3i 'forr did it liþ-e a yor:ng chilC
I ai¿t't vou? ('rl)
t'
cån you tell me what tl'e
problerr is? (v¡,w)

I.Ihen juice in .lf € À'3
¡uch did we botñ har':'-to
drinj<? (w)

How much did you think we

wouLd both have in 84 ¡ Br1

(w)
But noH you think there Ís

Your problem seems to be
that you thought BO would = B',
but now ycu think Btl has more

chl

ì¡ow can you teIl ñe what tle
probJ.ern is? (lÍ,'¿l)

w{

iãt's see if çe can find out
$ore a.bout -'his Problem

fs t]¡e juice Ín Bn and B',
differenÈ in an1' way? (17)

2lls there anothe¡ ray the juice
li. .liff.t"tt in 3, and ts',?Ls different in tsn and ts't?

(i{ )

3 lDo you

Zjr: it has Ícre because ie is f
lwon't it have less because it i

think thaÈ B'Ì has mo¡e

i. i. 1 (w)

sl<innier? (W)

it

I

I



f!.¿sr ')

SubJ ect
dxpe:fæuter
Obecrver

ìfQ ' ilo Questlqû
HA - Jo Anaeer 'J - Judgeseot ( /or x)

r.-A:.1 )(:J'-.': S¿ss-o,r:

.'t.¡l:5rUS

c.
*
vt

So its oore bacause i*.s I g

less because iE.s skinnier? (9¡)

A3 ,a' 
3

84 Bl F12 @t50

F al

La Le.i(¡d /
E - lxp1a¡ããor-i y'ot x)
B. Rcd Chlp
H - d¡rl¡e Cnlp

But how ca¡ it be nore a¡d less
at the saJne Èi.ne?

t{Âybe the problem is chat Ycu
only thought about how high iÈ
ís and you should have thcught
abouÈ borå how high and how
skinny it is. Maybe becar:si.
iÈ is higher i:nd skinnie: at
the sa¡te time B¿ a3i A'I 5a"e

- ú!,e f eo i.ê8 e
JaÈc

the sa¡re a.Eou¡rt. iJ.w) ií f:':

Reel Slde_
Confllc¡ 9y¡¡bols
C - Chsn;ie of Jucgeuent o:

ex.ulsr¡a¿i.ou
g a Errñltt-
F . laclal eJrpressloÉs (Êrc,r¡c,

ir¿rc Î1lu€

Nou ior two chips can You teli

r49

SEoF Îfu¡e

rne what tìre prirblen is?

If B4-t C12 ar.d B'1+ C'12

will cI2 and c'1r havg same or

mo¡e in one?

Lêt B4-àCl2 Â Brltc'-2

S ansners righ¿
Do vJe have same, or one a lot
a¡d one a lit.¿Le (R)

'rrhy? f (R,R) if s refe¡s tâ both
dinensions of the beakersJ

chf



Ilraee ¡ Cycle 4 Sheer I Oí 2
SubJect
¡ixpcrf8eDter
Obcerve¡

ìlQ I ¡¡o questloû
NA - .{o .itss¡er /
J - Judsaeot ( /or x)

J1-¡ss !:e¿i:e.' Ses'ti.olg

Pour F into À3 and À'3

APParacus

¡ar At,

B, B 
2

oo ¡^ a¡a A'- have saJIE a¡tro'dnt?
IJ

C,r Crtr Frr €150-'Leþ.Éo,d-' t
E - Erplæatloo ( /or X)
R - Bed Chlp
ïl - t¡Infte Chlp

Pour À'¡â B'Z

E re¡roves the shield

Do Yte boti¡ ha'¡e the safle é-mount

You did it Like a Young child
didn't vou? (

can you ceLl me what the
proble$ is? (l{,11)

deÈe
StsrÈ Îl]te
Scop Î1Ãe
SeeI Sl<ie--

Confllct Syobols
C - Cl¡a¡lge of Judge¡se¡¡c ot

er(pl,s¡stion
fl r þrrmìng
F - Faclal e:r+ressloas (frcnra'

i¿pe Footåge

When juice in A- & A'3 ¡¡ow

Ituch did çe botlt have r-c

150

dri¡rk? (W)

wouLd botå have in Bl & B'2?

But ncH You -'-hink there rs
more in B, (l{)

Your problero seerls to be thaj:
vorr Ltnuqht B- woufd = B'^you thought 81 wouJ.d = B'2

but now You think B'2 has l-ess

ilow-can you Èel1 lre 'dhat the
problem is? ('r¡'W)

Lêt's see if we can find ouc
more a-bout t-his Problem-

Is tlre juice in BI & B'2

diffe:rent, in anY way? (1{)

1ffi.¡J a"oti*r waY the juice
is different in B. & B I 2? (w)

you think that ts'2 has J'ess

rf it llas }ess because it is 't
ause it i.s ü r (çl

eron't it have IBore because it
is fatter? ('¡l)



Pb¡ee e Clc¡c 4 Sil¿et ? Of ?

Subjecr
E¡(P€rl¡eatêr
0beerver

NQ ' ilo Queútfcto
l¡À - ¡{o .A¡rucr l
J . Judgeoer¡c ( /ot z\

Glass beai:er Sessioo¡

so itg less because itg *
and itg ære because Lt is

!!rgrs.ÈE
À^ À'-IJ
81 Bt2 rf2 e15o

C-^ Crrr
l,¿9 :od /

s - F.:c,l¡nffi-( y'ox x)
R - B¿d Chlp
ll - ''vfolce Chlp

But èan it be less and oore
at tl¡e sane Li¡e?

only tlrought about hoet 1oì'? it
is rhen you should have thought
about both hoe, 1o'r i! is a¡d
fat it i6- !{ajtbe b€cause its
lower arid fatt'er at the saæ
ti¡e B'2 and 81 have Èhe sa¡ne

a.Eount. lfn¡ ii arislre.r is Ye.]

probles rs that You

]J6te .
iÈart Tllre-
SÈop ILBe-
ReeI SJ'de-

Coofllct SYrbols
c * chsage of Judge$eoc oE

explaoatioo
l, - úr.eE1aã

ñ; for 2 chiPs can You ceLl me

ia¡;: !oora¡..e

what the p¡oblem is? (!û 
'w

151

ElasL'ic on levels of Bl & Br2

If Br -èc1? and B'z)c'tZ
Ltt

will Cu o C'12 ha'-'e sa¡te or

F - Facla1 e:rpreeelooa (fror¡l'

r,et ar->Cu and B'rà Cra,

S answers right
Do we have safter or one a 1ot
and one a 1ittf,e (R)

vrhy? L(R,R) if s refers Eo

¡oi:¡¡ ¿ùensions ãf the beakersJ



FLratc-3 üycl ;._1 roec'. 1 - ùt_'_-
SubJ ect_
Experlæucer
Oöeor¡¡er

ìiQ ' ì¡o Quesslon
tit . .io lssr¿er Ì
J - Judgeoe¡t ( /or :i)

Pour F laio A^ and a'- - -- - ---- --3 --- -- 
3

Do A, and A', have sane anôunt?

$i¡,lgetug
A3 't'3
Ê1 r'3 ¡'12 ei50
Crn C"t

Lef,¡ q6

E - äxÞlane,tLot' ( {ot X)
R " Red Chlp
ll ¡ T¡rit,e Chlp

Pour A'rlB',
E removes shiel-d

Do we bolh have Èhe saúe a'BouDE

ou dld 1t l1ke a young ch1ld

,êÈe__
5t'arr TfJDe
Scop lJate
S:¡¿ei Síde

Cocflicc Synbols
C - ChanJe of judgeueft or

erlrlslEtioq
!i - ruæiqô
F - Faclal e:rpresslsos (frona,

you teJ.I Ee .rhat Ehe

'ra¡'e ¡'ooa"tu-

ls? (li,W)

ch d1d ve boÈh have Èo drlok?

juice 1n A3 e A'3

152

both have ln B, & B'.J? ("J)

But no'd you Èhink Èhere is Ðore
lu B, (l,l)

Loolß

Iour probleu seetuË to be thet
you Èhought B, would - t'3
buÈ now you thiqk Bt, has 1ess.

you thfnk ve çoul

problen is? (W,!í)
can you tell ue r,hat Èhe

LeÈ's see íf we cao flnd ouc
trore abouÈ this probleo

dlfferent iu any way? (W)

Èhe juice 1n B, & B',

tÀt

ls dlf f ereot in B, & B' 3? (l.t)

RR

!e ariother way the juice

is fatter? (H)



lb¡¡c3 cycre5 s'neer2 of
SubJ e4c.
Exp€r{FDter
Ob+en¡ar

ilQ ' ¡o Quectløn
llA - .{o Á¡gr¡ar /
J . Judgacot ( y'or ]I)

Glass: óe¿ì;,-r Sess.icus
?-

So lcs less because lts V
and L¿s nore because 1È ls

ApparaÈus
A^A^5J
81 B'3 F12 G15o

E'e ?.€.ouest or Ouestlcro

f aÈter?

tt"'#*-o 
,

E - Expla¡rarloo ( ¡/or X)
B. Red Chip
tI - vl¡¡lte Chlp

But cea Ít be less and oore
at Che saoe tiee?

Ìfaybe che groblen is EheÈ You
only thoughc about hoç 1ot¿ lt
1s whes you should have EhoughÈ
about bogh hor¿ loct 1t 1s and
hotr fãt lt is. Haybe because
ft6 lover and fatter at the

153

Tåpe footage

Start Î1Ee-
Stoo Îl¡re
9,eet Sfde_

Gonfllct S]¡ubols
c - cb&¡í-le of Jud8e¡scat ol

explsr¡at.ioa
g ¡ Euìn{nâ
F o Faclal exprecoloae (f,rout

Nos¡ for 2 chi.ps can You ¡eLl me

r)âce

r¿hat the probj-eu is? (V,H)

Elastlc on levels of B' & B'

If BI+Ci2 aud B'3-à C 
12

w111 Cr, & C'12 have sane or

Bt*ctZ and B', à 
"' Lz

S ans!¡ers right
Do se have sate' or one a lôE
anC one a I1Èt1e (R)

'fhy2 f(R,R) lf S refers to
uoin ¿Inenstons ãf che beâkers]

(f,rouu,



fh¿se-3 cycle- 6 s¡reet 1 .Jf--::
SubJect
rixp€!LE€uÈer
Obroree!

ìlQ r ¡¡o Quea.fon
llA - .{o A¡sser
J - Jud8eoeoc ( /or :í)

-c5i D¡Jrli¿f Sr'5saülljj

Pour F lnt.o A^ and À'

Ers i{eoueet or oueeÈ¿ot

êg?.ljirtYé
JJ

Ðo A, and A', have saoe amount?

E . Ëxpl¿narløn
R. Red Chlp
ll . '¡J¡¡lte Chlp

B. BI. F.^ Qì50ì 4 I¿

'@Æe

Pour A' ¡ )Þ' ¿

E reooves shieLd

Do we boEh have the same aaount

You dld 1t

( /ot x)

drlnk?

dldnrt vou?
Can you tel
probleo 1s?

Í¿pu Footage

"rñãn 
j.,ic. fl A" €, -.\Th;''--]---i)i

much ciid r¿e boch have tc ár::kî I

Reel-Slde
Confilc: Sy'rbols
C - chsnije of Juoganent or

explenetioo
U, . ¡ruæln;
F - Faclai erpresaloae (f¡ot¡u,

ÐaEe

154

s-.arf Tfme

íke a young chili

Slop Tlne

Hov much dii you Ehi1.¡ çe woult i

boÈh have ln ?" & Z' ,.? (,'i!,, I!4i

r;ê'rh-g Èiìr
(t¡, 

"í)

ìLA or Vet

But ¡ow you ::hink ¿here is trore
in E, (Lí)

nor you thiok BtO has 1ess.

roblem is? (W,r.l)
can you te1l me vhaÈ the

Letrs see if çe can find out
Eore about chís probleo

Is the Juice {n E1 e B'4

dffferent in any vay? (lf)

Is there åncgher way che Juice
1s dlf f erent in B, 6 E'4 ? (-'J)

Do you thlrk EhaE B'O ha.s less

because i. rr J z (tl)
If ic has iess because it is ìf
wontt iÈ have ioore because it
is farter? (W)



llr¡ec 3. Lycic'_! incrL 2
SubJ et:r
!:xp€f L¡qeDLcr
Obeerver

ilq - ;¡o QuecÈion
i{A - .io A,Dslrer )
J . Judger¡eos ( /or .:l)

)í?
tÀ gS q---Xf.l.= t:-åê¡ 9 r--9 iy

So iEs less because ltsY
asd fts oore because fl 1s

Atp¿rrius
l)

!,'a P,€ouest or

fatter (I,l

BuË cân it be less and Eore aE

Br

ctz

E - ix-plana¡lt¡r.

the same tioe?

R - Red Chlp
vl - J¡¡fte Chlp

B'4 F12G150

- ll

I'laybe rhe problzo ls EhaÈ Ìou
only chought about hov low it

Lepj -od 
'åElür. ( {ox X)

is when you s¡¡ould have thought i

ebout boEh how los lt fs and i
how fat lc fs, MaYbe because 

I

lls lower and facter at lhe I

sa¡ûe tlnc Bt, and B. have the I
t1 

- r -l
sarDe a!¡ount, [twl :.: """rot y.5 

l

'iåt'e !'coC¿9.e
Jaie--
St-arc ìloe_
SEoe'firue
9.ee1 Sl,i._

ConfLlcc Syobols
C . Ctran'je of juogeuegÈ or

explaoacioo
Y - ¡ruunl¡lj

xo'-l'r TiniÞ"î* t:;.;;;11 ;;i !

srhat Èhe problen is ? (lI ,lt ) I I

r55

El-ast1c cn

F ' Faclal expreaelone (froxu,
lookine aegv)

re 1n
E B- C* and B'¿

S aosweEs rlghE.
Do we have sarue,
;ad one e lírtle?

of BIùB'4

,, have aaûe or

'uIhy? L(R,R) i: S refers !o
both dlmensions of ¿ire beakeril

o¡ one a loc

"12



Fhoae_4 Cycle l sr¡êet J ui 2

SubJscs
È¡perlæan!er
ObooF¡sr

ìlQ r ¡¡o QustÈfor¡
l{A . Jo A¡¡cer
J . Judg¡l¡.erc ( /or x)

ì .. ..-,- r Seegiu.

ÊDn sta tuÍJ

à Ã5:Filråo
,I 8'2 Fl.@120 forÀ',
^ ^ltl2 t 

12
lÆqgnd /

E . Erpl¡¡¿tlon ( /or X)
B . Psd Chlp
ll . l¡lolre Chlp

Do theee bot.h conÈafn Èhe eame

Let Al flo1' 1rto 81

en !¡e Lec À'l
r¡111 r¡e bo¿h heve Ehe es¡e
a¡outt or w111 one have nore?

Le! Â', flow lDto B'z

Iùere you _r1ghf when you sq1<i
? llf S eeve vee (R)l

Tapc Footage
UAÈE

Stsrr Ît^D€
Scop Tl¡¡a
Roel Slde

40

shen
g

srrong

f lolJ lnto B'.2

Why? $f S eaye bec¿use he
no¡" ro- be[1n vlch (R,R!

Co¡fl1ct Syol¡ola
C . Cb¡súe of Juogaurot or

cplanacton
¡{ É õu'm{nô
F ¡ Fac1al e*prarolonn (lrcrm,

15r)

l! Wer. yotr rlgh! when you eald
'l Nov yourve ansvered

llke a y.ung chlld. Let'e
eee tf lre can fi.od out oore

lookfn

abouc the problea.
When Julce vae 1n Al & A¡1

d1d r¡e boch heve lhe esue

llny do you lhlnk they boÈh
look lhe ea¡oe nos?

Ia Èhe Julce ln B', dlfferent
tn eny way froa Bri [t,".,

IE lhe lulce 1n B'2 Ehe BaEe

ln any way_ !o nr? [f.e. fn

Do you chllk thsÈ becauae B',
ls \.¡1der ft nakee B, and Br,

look the same auount when
actuelly Bt, haa nore? lH)



Pba¡o 4 Cyc1e I Slæct_l of 2

SubJoct
Exps!lne0Èer
0bgc¡ve

NQ . ¡{o Quô.tlon
HA - .{o A!õacr t
J . Judgaast ( /or X)

GLaae b¡¿ker Sesafoua

Nor¡ for 2 chlps can you Eell
ue r¡hat rhe probleo 1e? (il'H)

ADp¿raEua

hAä
Bt B'2 Flo€80

-{489f!9 / vssr¿¿sL rtÐq¿ð
E ' E¡plå¡sr:.on ( /or X) C - Change of ludgauæC or

E oarks 1evele Bl & B'2 !t1th

B ¡ B¡d Chtp
gI a lJ¡¡fts Chlp

c]^ c,Í, rllrtro ror Àr. Reer slde -tfr¡.ü. '", cdfltc¡ syobola

I,Jhen r¡e IeÈ B1--? c12

Cr,, w11L rle boch have the

sa.oe a.Eount to drlnk?

_? (R) Good, you ansr¡eled
l1ke ao older ch1ld.

you rlght when you eaid

nor¡ for 2 cirlps can vou telÌ tre
vhy you have àore? þÍ s ""y"becauee he had oo¡e fn A', or

B'2 (R'R)]

Târe Ïootel.s
tiale
SÈarÈ Tl¡Âe

7b
vhen
!.

Ls7

Stop Tt¡rÊ

llere you rl
I

€*pl8låt,10û
H - Uuml¡g
F - Facf¡l c:proealooc (frc*mt

you answered lfke a Loungèr
ch11d, dldn't you? llf s agre
(l¡)] 

' L

t r¿hen you safd

Letra Bee if r¿e can ftnd ou!
Eore about thla problen

to Crlnk? TheEra rlght (W)

e A1 & .ArZ Èhe sane anount

llere B, & Br2 Èhe aaDe aûount

or dld one heve oore Èo drlnk?

or trore thao Cr, (!l)
doee C'12 hut. Ehe aase

Now for 2 chlpe can You cell
ne r¡hat an older chlLd t¿ould
have aald about hor¡ nuch would
be fa Cr, & Ctlz r¡hen he

ed the Julee froo Bl ù 8t2



.l1a¡¿ :rr¿t.et Seg¿Lo¡to

iHl:; r¡P€ looEs*a
u€te

Èxparloanrer ? '3 St¡rt-fÏ;e---
Ob+¡rwr_ B, 8', Fr, elzfJ for Àa beop Tlure

cro c'to r,|,, @gor.^¡i Reet slde
'- Lc¡Ëaa '-7 "coufllcr Syðbols

ìlQ r ¡¡o QuelÈ1on E. lxpl¿¡¡g1or¡ ( y'or X) C - Cl¡¡ng€ of Ju<tgcuaaÈ or
Nl r ¡6 A¡nrEr 7 [. - Bad Chlp oxlrlù¡sr1on
J. Judgcoc¡l ( y'or:l) t.¡. lJ.¡lrs Chlp !i r h,ilñln-.

-E poure 120 nl ln¿o A2 and 30

Do lhe8e boEh conÈafn the saEe

À, flow fnto B,

en lJe LeÈ tl', fJow lnto B'J

w111 se bo¿h have che sane
anounl or wll1 one have rnore?

Ler â,'2 flow tnto Br,
llere you-rlght HheD you eqld
_? ltf S says yes (R)j

t{hy? llf S eaya becauee l'e had
trore !o begfn wlth (R,R!

156

ox¡rlrnerron
!i r hrilñln3

_? Now youtve anewered
like a young ch1ld. Lec's
eee 1f \¡Je can flnd out uore

re you rlghr when . ru satd

P . F¡clal otpreaeLoua

abouÈ the prob1etr.
When lulce rras 1n A, å À'2

dld r,¡e boch have the ea.me

anount? (!l
l,thy do you rhlnk they boch
look rhe sa¡ce nor¡?

tg

IB Èhe lulce ln B'. dlfferenr
L!-

ln anv ç¡av frou B^? Li.".,strnnrer iw)] ¿ t

(!rosn,

Is the lulce fn 8', lhe 6ane in
?L

any vay co-8"? lr.e., tn
helshE (I.¡, -

ook 11ke
tuaIly

the seme ¿¡tnuûi rrhen
3^ h¡e tr.ri'? iÍi.\

¿



Fh¿e¡ i
subjeãË-
dxoarL¡¿r.se¡
Obgsrt¡er

.r.5- ,ú....; ,.::i,.1 :3

uycle 2 tjr¡r ¿t_¿ Ji .: ----;.-_-:.:---

ì{Q r ¡o queú!1o'
HÂ ' .lo A¡es¡r
J - J$d8ccor ( /ot ,Ë\

Nor¡ for 2 chlps can you Ee1l ue
ehaÈ the problero 16 (H,W)

i¡D )¿rêtus
'3 "3

E ua¡ke leveLs of B, & Br, w1È

B - E¡Pl¡sct:,og ( t/or X) C - Cuan;s of JudgeucôË or
R ¡ Rad Chfp arpli.tetlorr

B^ B' , F. ^ @I20 for A- Sccp Tl¡u.,r I'ui Tãe--F îl Þ âQ^ - - ¡

H ¡ llolto Chip

Ctt Ct,, Fr2080 -ç.*4!-],Gg!' ') Confllc'. Syobo).e

Ct' v111 r¿e both have Ehe

'¿e.ì.e! B

llere you rlghc when you salo
_? (R) Gcod, you answered
lfke an older ch1ld.

C* and 3',

ro drlDk?

1¡pe. Ëoo:ei.c

because he h¿d :uorn ln Àt" or

B'I (R'R)]

StcrÈ 11¡!e

159

Rcel Slde

H . ¡iunln{;
F ¡ Facicl, ûlrprosrloÞr ((rsso,

You anevered like a Lounger
chlld, dldn't you? [_rf s agr

LeË's gee lf r.¡e can flnd ouf
roore êbouÈ thle problern

l¡ere n^ ¿ e'-¡ìe;;;;-ffiñ¿¿
co driuk? ThaE'g rleht (lí)

f{ere B, & g' 
I Èhe aa¡¡e s.Eount

or dld one have Eore Èo drlnk?
fir s ""y" roore (u)]

or Eore than Cl2 (Í)
rloes Cr ,, have

No¡¿ for 2 chlpa can you lel
r¿hat an older ch1ld crould
have gald abouc hor¡ ¡ouch would
be 1u Cr, & C'12 r¡hen he

paesed the lufce fron B, &.8t,



Ph¡se 4

subJeiî"
Èxperlsenter
0baanrcr

Cyct e_ t Sneet_ I

c!2 c'Lz
Legèi¡d ./

ìlQ . ¡o questfon E - Explan¡tlc:¡ ( {ot X)
i,LÀ ¡ ¡{o Ângscr ¡ ?, - Rcd Chlp
J . Judgesest ( y'or X) !l . tlnl¿c Chlp

ol¿
íi l,r.-:c r;c-ai.er Ses¡ic¡¡..:

Pour F ù¡Èo À3 and At

¡tpparqgva
- å'3 A'3

84 B'l Fr, G150 ul,

Do À3 and At, have 6a$e aoounÈ

Pour À'^9 B'. , Ju6t 80-
- J- - f
sa¡De !.o d¡1nlc

A^+8,
Jq

ou dld 1È Ilke Â youûg

Ìio¡c nuch dld you -- re A3+84
- drlnl<? (\^I)

ow ¡¡uch dii yo'.i -- rc À'r-)

Ta¡e Ío:r;a¿:c
u¿rÈe

Coofl.lct, Sy"lr"t"

5t^rìÌiñ-¡;;;-rL-":
Reel 51de.

160

S's Reepo¡ae lr4 øC,H.F

C . Cl¡an¿e of Jucigel¡eûC or
erplanat lon

H - iúr¡¡@lng
I . Faclal erpreeoLona (frovu,

,.4', and aÌÌ Àr-lBO e

Iy eorne A'3 j B', hor^' can

r Verba!l

ou lefc gome for B', ln À'a

f ron Ar , Èo I | 

1? (I{,'t¡)

err6 rl8ht (R)

w cÂn - be seoe !¡hen ts'l I
than 84? (R)

e 8'r-BO because 7 an

- rell ne why U'l-B+

n B'r1 84 (R,R)

lLe orr levela of BO and

¿*) Cl.z and B'rì C' l¿ t1r

,, and Cr' have sâtre or oore



ii!¡r;e rc¡1.íË.t Se¿¿ione
Fhe¡r__4- üycle_3 snee¡-_ 2.. of :l---- 

"-:--su5j *cs-
r:rÞc:l¡8uÈer
9i¡¡orvrr

ìlQ ' ¡¡o Qucrtlon
!r.À . Jo Anss¡r /
J . Judtøe¡r¡ ( y'or )l)

,..)

T
iqL

Let Bnà C12 and B'Iì ct12
Do ¡re
lese ?

AÞpaE¿tua
À3 à'3
B¡ B'L Fr, ê150 nI.
ã ãl
L-- g -^Lâ,e¡lr'dt¿ ,

E . Expk¡¡glc',¡ ( ¡/o¡ X)
ts,. B¡d Chlp
l{ . l{nlsa Chfp

ve
R)(

we nave 6ame, more, e

ou answered l]-ke a young

6ame, more,
Tthy? ( R, R)

child (w)

161

Tsiíi fÐirt eg{
¡Jale -stariTñi-
Srop T1.rue
Roar Side_

---J-i
I't

-)-:: "
i5 

I courd 84 = B'1
tt
r_ _r_ _

ce ¡.n 84 = 8'l

whaÈ

en 42c12 t B

happened?

Coafllcc Syobola
C . Cl¡¡nijr¡ of Juogeuant or

arpLarutloir
B o u..'.a{ng
F . lccl¡l arpraarloue (tro¡m,

f-rþãE-ã6Iïì uFe ,rere

il

t2 -I2

r+ c'rz

would ('t = I )- 12 'r2'
È A'3+B'1?C'12

1a I
(

between :he younger &

older girls t way of
pouring À3+84 & À'3->B'l
(Ir, l^¡)

ave same? (R

f{)

t is the

t2

4r\



fri¡{el cyclel- shaetj ot-|.--¿rrg¡r*r. 18P3 loot¡Ea-
Sub{ecÈ
u-rårffi t n3 9Èrrtl!-rm-
ouo.*.Æ 83 B'3 r€ 100 for A. 

iIlT 
t*'--S:=,.-

C.^ Ct." leA0O io¡ Att&¡¿A t, cooflfct SYoå¡olc

ilQ o ¡o questlon S . S¡Pl¡¡¡sËoa-( y'or X) C ' qr8!'.j6 of Jud8osaût or
Hlt . .io A¡lver t L. R¡d Cblp cxplærtlon

, J.Judgocst (/orx) tl't¡l¡¡lseChlp 8'nr¡¡el¡û
F . Feckl o:sPtrec!'oul (fægn'

Í¡,..¡¡ 5 Cvclc I shaet 1

subJ ocÈ---
ot2'

Olara BãâL¿r Eaaalolla

! poure 1c0 El lnto A, a¡d 400

É1 l¡to Àt3

Do thege both eontain Èhe sa!æ

both h¿ve the Bs.o€ 8lrouût cr
riJ-l ooe have nore?f(R)r¡hea

Ye let At3-?Br3 r¡11-l se

'Cere you rlght vhea you

--? L(R)çhen right]

Irò2

I{ iy? [(R) 1f S aaya "Becauee
they rere tnore up absve"and
(RR) ff he aaya Br, le hígher
thaa Bf

l.u any way fron Èhe Julce l¡ 83

lhe Julce h B'3 dlfferent

rs tr hlg[err [tn) rf rlght onA

If not (\{)l

rray as Br? Is 1È JusÈ as faË?

Ðo you think ttlat becauee Èhe

h 8'3 the sêtre

Julce 1a hlgher h Bt3 thân 1u

83 but JuBt aa fat êa B, that
tl1: r" îIK B'¡ hae lrore?

Row cao you Èe11 ne nhY B'? hé€

¡rore than B3? ßRR) ot (ml



EhÁsûJ Cyclo_!_ Sh€ér 2 ofj
SubJoêt,
¡lxpârlaâût,èr
Oboo'n¡sr

ìfQ o ¡lo quêstloa
lÀ - ño A¡¡yor
J . Judtæcat ( /or X)

G1n¡a Bo¿k¡r Sea¡1ons

If re let ¡¡)Cfe and Btr9 C'r,

c.^ cf .^ Ft! 200 for Al
L¿. L¿ .

¡.atû'lfl /
E . Erpl¡¡¡¡Èlot ( ¡/or X)
I . Hed Cblp
U o llnlla Ctrlp

1111 r¡e both have the ea$e or
ti11 one heve ¡oore? (R)

A3

E3

Â¡oar¡tu¡q-
Bt3 FG 10O for A

L€t B3+cl2 and BrrgL ,2
you rlghf ehen you

the¡e r¡ae oore 1a Bi3"(RR) 1f
he saye "Becauge Ctr, {s

hlgher thaa C' but Juat ae f
Ie ¡he Julce 1o Cr12 dlfferent

StrrÈ ll¡lo--
Stop lLnra
R¡ol 31de_

Coofl_lct gynuole
C . Gha¡ijt of Juogareaot or

crpl¡astlou
f, r S¡m{¡g
F . Facf¿l erprauloon (f;roar

l¡ åÁy raT froo Crr? Is it
hlghe¡? [t-nl rf righr oa 7.1

lapc Foorage
¡JêTÔ

163

1n aoy vaT aa Crr? 16

the Julce fn C'12 È

uat Áa fet? l(R) or
Do you think that becauee Lhe

Jutce la hlgher ln C'r, then

h ClZ but JuBt as faÈ ae Cu
thsÈ thla 1s nhy Cr* haa

Notr can you te1l oe why C

hag aore than Crr? [tnxl

loon (f;rom,



il¡_,_. j_ér¡i,ef Seag:ùt:13

llporj Cycle ¿ Si¡€et I _ oi 2 ÁñrÂrn¡rrr: Tape Footrges"b1-: " FFryån .l¡rtÊSxperfroenÈer_ '3 "3 st¿rffia-o¡r.rrrur --l-l 81 B'z FtoGI2O forl'r s;"; Trr" 
.T

. ¡ nr R¡el Slde'12 ' t2

ìlQ I ¡¡o ftærtloo
llA . .{o A[8fle¡ ,
J . Judgocos ( /or X)

E pours 80 role lnÈo A1 aad 120

are lnto Atl

L¡gend 'E . Expl¡¡¿tloa ( /or X)
R. 8¡d Chip
l{ . lðnlre Chlp

Do these boÈh contaln lhe es¡ûe

Let Al flor¡ fnto 81
t or one oore?

lfhen ¡¡e let Arl flou lnto Br.,

tJ1ll we boch have Èhe Base
anounÈ or s111 one have oore?

et å,'I fLon 1nÈo B'2

Here you
1

1ri4

ifhy? $f S eaye 'oecauee he
Eore !; be[1n wlch (R,R)]

Csûfl1ct Syobol,s
C . CI¡¡súe of Juógrl¡â¡¡t or

qplsracton
H, É it¡¡mlng
F ¡ Facl¡l e*praollooe (trown,

.r1g,hr when you eqld
If S aeye yee (nj

li l.Iere you rlghÈ when you eald

-__J 
Norr yourve anewered

llke a yvlng chlld. Letrs
eee lf ire cên flnd ouÈ oo¡e
about the rìrob
Wheû Julce r¡ae 1n Al & À'1
dld ¡¿e boLh have Èhe 6aoe

htry do you thlnk they boÈh
look Èhe eaoe nor¡?

Is lhe Julce fn B'2 dlfferent
ln any way frou Bri ft,u.,

Ie

1n

hel

Èh

Ân

e

v

Jul
way

0,¡i

celn¡
to Br?

1e wlder lt ¡akes B, and Br,
look the aaae ssouut vhen
actually Br, haa oore? (f,l)

, the

it." .

chaE becauee Br,

BA¡DE

fn



fb*å cyclc- 2 ilæet 2 of 2 -

Sub t ¿ct
ErparlæDEer
0berrecr

W. No Quâttlon
Sá, o ,{o Aa.slnr .
J . Jr¡dgqeat ( /or X)

c.
H
v,

G1ase se.ll'.er Sesglor)s

No¡¡ for 2 chlpe can you tell
¡e rhac the probleu 1e? (l,l,lJ)

^ ^lulz t 12,
¡.6Rer¡o

E . E¡pl¡¡¡cfon
R ¡ B¡d Chfp
gl . ll¡¡lto Chlp

þ:þ
ÁÞpa¡atuB

ÀL

E narke levels B1 & B'2 HlÈ

elastlc bandg

81 B'2

l,ltren we 1er BrâCu and B',

çhen
s

CÌr, w111 we both have the

a€-Ee e.oôunÈ ¿o drlnk?
a

Froe80

rjiorzo ror À'r-..*"1Æ

_1 (R) Good, you anaueled
llke an older chlld.

/ vqr¡¿gE J
(y'otÐ C-Chense

you rfghc uhen you eald

uow for 2 chlps can Lou cell ne
why you have o<¡re? | If S eaya
becauee he had øore Ïn At, or
nt , {n, n)]

165

Tope fooüage

aheq
Ð

rJaf e
starT-Eñã---
SÈop 11D6

ôoàru". syobotg

l iï" T"',

f, r fum{qn

Change of JudgernooG or
eplanatloa

P . Facf.¿l è:rpEeåá1oüs
loohlnq assv)

Itou ausr¡ered llke a Loungcr
ch1ld, didnrt you? lrf s egr

right

LeÈ'e gee 1f r¡e can flnd ou¡
oore about lhls proble!

you Ba

to dr1¡k? ThaEre rlght (l{)
A1 & At2 the saEe s,EounÈ

(f rorro,

or d.id one have
t & 8'2 uhe 8aüe a¡loun!

Íor¡ doee C'r, have the ea¡oe
f S save uore (l,l

llore lhan Cl? (t¡)

l{o¡¿ for 2 chLpe can you !e1
qe r¿haÈ an older chlld t¡oul,i

be ln Cr, & Ct 12 r¡hen he

e ¡o drlak?

eaid about hor; nuch r¡ou1d

esed lhe lulce fron 3l & tsr2



llresc 5 cy rle--3- sheel r
î: lll':
..xpÉ:l lE€nqer
Cb3erva!

ìiQ . ¡o Quectlon
i{Â - .{o Anaser /
J - Judgeseo¡ ( /¡rr x)

q.

'É
n

Pour F in À3 and A¡3

Do À3 É À', have the same a!ìounÈ

"3 "'3 
Fl 2e250

c-- c:-

If À3à83 à:rd A'3à8r, wiII

E - Erplana¿1on

83 e B', have same a¡sount? (R)

R - Red Chfp
H . Lln1to Chfp

t'-LÈt-ecsnd I
a¿1on ( r/or X)

s lets À-'t F'-_JJ

Eìoes B3 = B', or doeg one have

? IR,R)

lBP€ I'uoiâ;le
¡Jßie

If B3+c 12 and B'3ìc'1r will

SÈ8rE Ttr¡r

tb6

Clz and C'r, have aame amounÈ?

Coaflle¡ Synbols
C - Clrsn'ú¿ of ¡u<igeuen! or

explenatloÂ
f, r '¡j,rrm{n-

F . Facia1 e¡prê6Élons (frorn,

A'3+ B' 
3

SEop Tllue
Reel

Why? (RrR)

q feis 
"rå"fz 

anC B',åC',,
Does C.^ = C'.. or does one have

L¿ ]T

Slde

more and one lees? (R)

eb
tf

ån6we

slhy? ( R, R)

You anÊwered like a Young child
didn¡t you? (W)

Can you !e]1 me what the
problen is? (w,!.l)

chf

When juice ,,¡as in 93 and B'3

d1d we both have the same?

LI.¡

D1d we LeÈ al1 the juice ou: of
B3 and B'3? That'8 rlqht ('J)

5llow if ts3="'3 and de Ìet a]l rhei

juice out of B3 and tstr ruon't 
i

c-^ and C'., have the s.rEe
!¿ !l

a¡rount?
Noe¡ for two chlp6, can You ¿e.Ll
me wirat Èhe ¡:roblen 16? (w,'/¡)



Glara geakcr Seaalouc
lbesc 5- cyctc-4- slrer:! 1 ofj--;;;.*
SubJ ecc_
Bxpati.ItenÈer
Obrrreer

NQ o ¡{o Qus¡tion
ì{A o .lo A¡eÉcr r
J . Jud8ra¿n¡ ( /or x)

Pour F Ln A- and Al

J
B2

ca

Do A, and Àt, heve gerre a6ou!.È?

ADÞe raErraÀî-
Btl FlO €125

If \+ B, and A i 3l Br, wi.l1

E . Erpl¡ueÈl,on
R . R¡<l Ghlp
W ' Hnlte Chlp

B, and Br, have 8å¡Ée ¿roo'Jnt? (R)

cr^
Llson¿

Pour A' 3+ B'1, Jrtet so - -
Sæe to drlnk

( /or x)

Thatra rlght (R)

IA7

Eoç can - be sane wnen Ð'tî

Tape Soot{8û
ij€testerEffi

than Br? (R)

CcrÉf1lct SYal'¡o-1'a

C - Chan'Je of JudE,tt¡cul. ot
explrnat lorr

H r U,,É4riÊ
F - ?a=1s1 a:Ðrearicaa (!ro*4,

foeã-.ã1¡-F"rause ¡ and (-l(R

Scop Ti¡it:
Seel__ rldc--

nhen BrlS BZ (RR)

- Eell ne vhY B't -

õtffitli* a yorng chlld

You lefc soûe of Èhe Julce for
Br, up here. Doee Brr. reallY

- B, or ls LL lees? [(wl rr

t about che 1u1ce uP nere

C"n you Eell oe what che
probleu ls? WhY dtd You rû1s6

a chlP ',rhen You vele decldlng
abor¡L hoç much would be 1n

B, and Br l? (t'¡)

nuch dJ.d You -- re Ar)

Uor¡ nuch di.ci You -- re À'¡åB'1

A', how - dld

if Àt ; A', and all rir9B, and

only sooe Àt3àB'1 how can

I_--+----
r



Fhaer 5 Cycle
SubJ rcc
ErpGrl'tr€nl,Er
Obe¡rv.e¡

4 Sheer 2 Oî. 4'

NQ . ¡{o Qusglfon
llA - .{o À¡rver r
J ' JudBcoc¡t ( /or X)

Cla¡¡ boEkcr Seoalooo

You left goae for B'- Ln Ar

A:J
Dz

c9

È'r ltaou¡et êr Oi¡esÈlori

ffi
pour frorn Ar, co B'1? (\.ï)

À¡os¡acus
A';.-.
B'1 110 €125

cr^

E . E¡pl¡uatlr¡o
R. R¿d Chlp
ll - li¡¡lte Chip

Now do BZ aûd B'., have Èhe

a¡ûe to drbk or doee one hane

L@

ve lec al.1 ¡l' "* B | , ? (!i)

re? f(w) lr rrgnt. rf rroog,

chlid br ilghÈ?

( /or x)

angçered l1ke a younger

Le!'a aee lf ue cen
üote about Èhls cro'ùleft.

sterillãî--
Scoo T1¡le
Reel __Slde_

Cooflfct SYEbois
C - chanSe of Judgel¡sriÈ or

cxpllotrloo
U r Hr!,ñ{nã
F ¡ Pscl,rl oxprrerlona (ftmrat
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s Èhe Julce ln 82 and B','

lapr Footage
¡JatÉ

dlFrferent ln any *ay? [(w) or

aaêd a

lË È,he!e anoÈher wáy the JuLce
1a dlfferent la B, aoci Brr?

have Èhe sace becsuge À. and år"l

had the gaoe and ot, r"-t.Uer-l
end sklsnler than Br? [Cwl..t*! |

you I

Ðt! È

Now can you eeli ne rhy we
knos thaÈ B, ead B', have lhe

aa¡le ro drlnk? ftR) 1f he aaya
ga&e above and (RR) 1f he glvea

thaE 82 an<i B',

omoensetion rule

Ca arid C', hsve aar¡e aoount?(R.)

+ C- ând ts' -+

Ifr

lete B^åC^ and B'.-)C'L t r '8

1-I

E's ilght

rhan Cr? (R)

can - br: satae when C'6 I

t C'g - C, because {i and



Gi.ega ¡.ie¿kcr SeEsÍo!¡s
!hasa--.:l Cycle 4 Shret 3 of 4:
SubJect-
B¡pc!LoeÃter
Ob¡a¡¡er

SQ - ilo QuêEt1on
X¡t ¡ ^{o A¡gçcr
J ¡ JuC8cor¡r ( /or X)

Go Èo
7b 14

C¿l. - Èel1 oe vhy C'g . C9

rhen ctolc^ (RR)

E'6 Prou6!È or Ouestic'n

ApperaBuB
A3 o'1

-e úF.*a !
E - E:ryiatr;G-( y'ot x)

Bz

c9

R - R.ed Chlp
l.l . i.lnlte Chlp

r'1 tlo @125

cr^

You 1cf¡ aooe of Èhe j'rlce f or i

^t ñ--- ñl ICr, up here. Does Cr,.really
- c, or 1s lt lese? L(I{) lf

t' f,he Juj.ce t¡p here

you tell re çhat cire
bleo te? why dtd you mí.aa

SElrg 11D€-._
SEop Tl¡¡e
Re¿l 91de-

Cmfllcr Syobol*
C - Chsnge of Jucgeuen¡ ot

e.rpknsÈ1on

chlp ehen you were decldlng

Tepe iooteg.:
Uåt,E

and Cr"? (B)
hov ¡auch r¡ould be 5

1Êi9

H . ¡íu@1Eg
F . F¡c!¡] c¡presslong (tfæro,

}lÁ ot Verbe

ouch dld you -- re A'r?Crr?

f À3 - A', and all ArlC, and

ly aoae A'3+c'a [to',; can

ou left sooe for C'g ln A'3

mrrc.h ,.¡ould a'r oLdet ch
r iron At, to c'g? (!¡1.¡)

l,lorrld older ch1lC 'oe rlzht?
@
rl.J{ "'å c;'."-ii'"
Bsne Èo drlnk or does one have
¡oore? fiw) rr rlgttt. rf rnong

chl1d end ¡r1
anãcered l1ke a younger

e eee lf we can



rrracçi cyclc 4

SubJ ect
llxperloeorcr
ObaCn¡e¡

ilQ r ¡¡o qu.ttlc¡0
llA . .{o A¡rrer r
J - Judgcoent ( /or x)

sr,** r, 4 of 4
Glar¿

Ia the Julce ln Cn and C',

Bcåkêr Scs¡loue

Àppsrstut
À3 A'1

Bz B'1 FlO G125

dlfferent 1n any way? [twl o.

ð 
^luo L q

' tde¿nd I
E o Expl¡nsÈlco ( /or X)
R . R¿d Cbtp
l{ - Wnlt¿ Chip

have Ehe gs.Ee becauae \ and At

you t.hf¡k thac Ca and Ç'g

had the eaoe and Cr, ls celler
and aklunier Èhan cq? fiwlot<nl]

leoc FooÈaro
¡JÊte_--
StsrÈ TlEe_
Stoc Îf-qe
Reel Sltie

Conflf.ct Sy'rbole
C - Chsnr.lé of Jrrdg,euonÈ or

cxplcrretloo
!{ r 9,.øl¡g
F . Faclal o¡pre¿sloa¡ (fror¡o,

k¡o¡¡ thac Cn and- C'

se¡ûe r,o drûrkî [(R)

can you ÈeIl. ll¡e
r ^l

17\)

eeme above and (Rlì)
saÈlon rule

, have Èhe
h-e

1f he aaye
lf he gLves



Phase 5

Phase 5

Phase 5

Cycle 5

Cycle 6

Cyc1e 7

repeats

repeats

repeats

Phase

Phase

Phase

5 Cycle

5 Cycle

5 Cycle

¡)

4

¿.

with different apparatus.

T7T



fhlee_g_ fycjrr_j ih¿et i oi -r_
3ubJect
!:xpcrfucenter
Obserr¿r

ìlQ . ¡o Questlon
i.lA - .,lo A¡swer .
J - Judge¡reot ( /or X)

Cl'¿:¡a Lc¡ì,r.i.r Sessforrs

Pour F ln A, and Àr,
Do À3 and Àr, have sane a$ount?

J
F-3
c?

If AP 33 and Ar3'9 Br, '*ilJ.

¡PP-e!s!e¿
J

t'2 FrO €250 m1.

E . Explan¿tion
R - Rad Chlp
H . Wt¡1ÈB Chlp

83 and Ar, have eame êroount? (R)

vJhy? (R,R,)

¡c¡ig

172

iape ioollge-
!)¿ t e-_-
Slart TlÞe
SÈoE Tl¡¡è
Reel Slde_

Confllct Synbola
C - Cl¡en'úe of JuóSeraen¡ or

exp lana! ion
E ¡ nrrl:ñlng

( /or x)

^'lE'2, 1usÈ so --

did it like a young chiJ"d

en in Àa and A'3 how - did

much dld you -- re AalBr?(

ì¡Ä or Verbst

¡nuch did you -- re Àtr9 B' ,?

If À3=Àr3 and alÌ Ar-à8, and

F . Faclal etpregaloog (frorrn,

nly sone o'ra"', how can

3=B'2?
IefÈ some for ts'" in Àr,
much would an older child

fro¡n Àr3 Eo Br2? (W,9l)

E's right, (R)

How can - be sane when B'2 S
tl¡an B.? (R)

Do€s Brr= B, because ,| and ê (R)

Can - telL ne whY B'2= 
"3

when B'r1 B3? (R,R)

If B3+c?. and B¡rl Cr5 wiII
c7 ðnd Cr, have eane a!þunt? (R)

vlhy? (R, R)

s lets B-.ÐC- and B'-'l c'-
- 3' '1 2 5



Fh¿¡e 6 cyclc-l sheet2-
SubJ ecr-
Èxperloenrer
Obgo¡rre¡

ìlQ ' ¡¡o Queatfon
NA . ,{o A¡eucr /
J . Jud8eoc¡t ( y'or X)

c.
{l

n

Glrtr -
of3

Does c7 - C'5 or does one have

nore a¡d one lees? (R)

-¿¿t).et 3e56 i (\r:a

c7 c'5
Lc*end t

E . Expla¡rF-¡ y'oc x)
R - B¡d Chlp
!l . ll¡¡lÈe Chlp

ArlDAEaLìi$or-r-I-
83 A'2 FtO@250 ml

glhy? (R , R)

You å¡rsrresed like a Young ehlld
dld¡t' t you? (w)

Can you tel1 ne erhat the Probl€m
ls? (W,Þ¡)

ähãn lulce tra6 ar¡ B- and tsr^'5¿

Stsrr T:!.6e
SÈoD TI¡¡Ê
ReeI S1<io_

Confllct, Syubola
C - Clran',ie of Juogeuent or

explana! lca
f, r ¡lrru!¡{na
F - Facfal exprerslone (froua,

dld ve L¡',h hav¿ ::'4 sane?

lspe i?co!ãEe

173

IJÀ I P.

Did we Iet alf the juice óuç .\r
E3 and Br2? That,rs rlqht. (9f)

Nor, if, 83= B'2 and we let a

ttre juice out of B, antl B',
eon't C7 a¡d c'5 have the sa¡ne

Now for iwo chips, cèn you telL
me what Èhe problem ls? (W'W)

can you tell me once aEain, do
C7 and CtU bave the sa¡re anounÈ

But look at how high the luice
is fn C'U, Doesnrt ÈhaÈ rnake i!
rnorerfln) if s eays n{
why? (R'R)

If s savs ves, You ânaneted like
a young chlld. car¡ you ts1L ut€

what an older chlld would Ì¡öve
said? f(R,R) if s can answer



¡ih!6e_r._ CycI cJ 5¡s.¡
3ub¡ ecr
dxpêrftrenier
Obecrver

ilQ o ¡o Questlon
NA - ¡lo Anar¡¡r r
J . Judgeseot ( /ot X)

3

a.

ÊA

ofl

l0

r,:d3g Þealidr ie:sl,orte

If noE
Let.r6 see if we can flnd out
what the oroblen

App:raÈus
À- A' -JJ

Did À3 and À¡3 have tÌ¡e same

E . Explana¡i.i
R - R¿d Chlp
VJ ! llnlËs Chfp

83 B'2

!"s"nå

When A3-'83 and À'r-à Br,
83 ê¡d Br, have the sa¡e a¡lount?

ß{}
If 83= B12 Èhen when Bj)Cz

PrO 0250 mL

and B'P cr5 would c7 and C'5

< /o, x>

Doê6 tl¡6 fact tàat C', ls higher
really nake lt nore t-tran CZ? (W)

Why not? (l{,H)

Tap;: For;tr..e
¡.ìa ! c
StarE ifuoe

L74

Coufllc¡ Syobole
C - Chan.;e of Ju(¡gÊ¡¡ent or

explanaÈ lon
B . Hur¡E{nã
R r. Fscl¿I erpreerlone (frornr,

Scop Tfl:e

BuÈ someon€ eLse Èold Ee that
C.', had more than C, because lÈ
was higher. Were they rlght or
wrong? ffnt it s eays wrånq]
why? (R,R)

Reel s1dì

If s sayg yes. you srisne¡ed 11
e young chlld. Can you cel1 ne
'¡har a¡ older ch1ld çould h¿ve
eald? (R,R) ff S can anewer

If not
ñ?-a see 1f r¡e can flnd ouc
vhat. the oroblen ls.
D1d A3 and À', have t,he ea.Ee

B, and Br, have the sase anounÈ?

If Ba-B ',. chen wheu B, Cl

and Br, Cr, would C, and Ct,
have Èhe same aoorrnÈ? (W)

Does Eh6 facÈ EhaE Cr, Ls hlgher
really uake 1t trore t.han C7? (1,¡)

lfhy not? (W,!f)
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