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- ABSTRACT

This research sought to test Piaget's postulate thzt the
process of equilibration is of central importance in the
development of intelligence. Specifically, the development

of conservation of continuous quantity was studied. The
design used was a single organism design. It incorporated
four groups of subjects: a natural conserver and control
group and two experimental groups. The last three groups

were matched at four pre-operational levels of cognitive
competence, One experimental group was given errorless
discrimination training in an attempt to gain control over
conéervation verbal behavior in the absence of disequilibrium.
The second experimental group‘was given disequilibrium induc-
tion training in an attempt to gain control over this behavior
when disequilibrium was involved. Both methods were successful
in this regard. Minimal disequilibrium occurred in the error-
less group and a substantial amount occurred in the dis-
equilibrium group. In general all the subjects were trained
to criterion. However, on two delayed posttests, at one week,
and five to six weeks, the errorless group displayed no con-
servaticn understanding while the subjects in the disequilibrium
group were diagnosed at the following levels: one was opera-
tional, one was a comnsolidator, and two were borderline
transitional. The results are interpreted as giving tentative

support to Piaget's postulate,



CHAPTER 1
THEORETICAL INTRODUCTION

One of the central concepts of Piaget's thecry of
development is that of self regulation, Tor him self regula-
tion occurs at all levels of development--genetic through to
the intellectual level, He posits that the source of this
self-regulation is the organization function which he defines
as the general functioning of the organization of all the
elements that make up the developing whole at any point in
time (Piaget 197la). The organization function operates upon
all the sub-structures that make up the organism, in such a
way that it guides the whole process of development along a
path which is species-specific.

On the level of intellectual development Piaget usually
refers to the organization function as the process of equili-
bration,l Here the influence 0of the whole of intelligence on
its developing parts 1is such that given the proper social
environment, intelligence will follow a developmental path
that leads from sensorimotor to formal operatiocnal acts of
knowing (cf. Crabtree, 1963; Furth, 1869; Gobar, 1965;
Piaget, 1l9o0a, 1960b, 1961, 1964, 1967, 1970, 197la, 1272).

On the intellectual level equilibration can be activated

by two different types of disequilibrium: adaptational

1 . . c o . .
For a further discussion of equilibration see Appendix 1.

1



b
disequilibrium between assimilation and accommodation to the
external world and organizational disequilibrium which can
occur between the substructures within intelligence or between
the whole of intelligence and one or more of its substructures
(Brainerd, 1973; Piaget, 1972; Strauss, 1972).

Piaget's theory does not reject the processes of learning
such as are described by the principles of operant Fonditioning
(c¢f. Martin & Pear, 1978). Rather, it qualifies these by
saying that their developmental effectiveness will be deter-
mined by the intrinsic processes of self-regulation which
characterize each stage of development.

Given the centrality of the process of equilibration to
Piaget's theory it is important that it should be studied
experimentally. Brainerd (1973) has analyzed several methods
for creating adaptational disequilibrium experimentally. ie
nas labelled these as: dimensional discrimination, direct
feedback, prediction-outcome and conformity training.

One of the areas where Piaget's theory has been put to
an extensive experimental examination is the development of
the understanding of conservation., Many different types of
conservation ability have been examined--such as conservation
of area, number, continuous and discontinuous quantity,
length, weight, and volume. Take as an example consefvation
of continuous guantity (CCQ). Here a child is faced with two
beakers of identical shape and size and containing the same
amounts of liquid. After the child agrees that both coantain

the same amount of liquid, one of the liguids is poured into



a taller but thinner jar. A conserving child will understand
that the amcunt of liquiua is still the same as that in the
unppoureu jar, because even though it is higher, it is also
thinner than the other (the compensation explanation). A
nonconserving child will say that the transformed liquid has
increased in guantity because it is higher (or in a few
cases, uecreased becauszs it is thinner),

Appendix 2 present a summary of 71 cdifferent attempts
t0o experimentally induce conservation ability. This summary is
presented as Table L Several of the ressults of this review
are relevant to the question of whether or not it is necessary
to postulate the process of equilibration in explaining the
development of conservation ability., First, all of the successs-
ful experiments either directly or indirectly utilized dis-
gquilivriuwn induction methous. By directly, I mean that the
authors specifically attempted to utilize one of tne methods
citeu by Brainerd and listecd above, for creating auaptational
disequilibrium experimentally. DBy indirectly, I mean that if
you analyze their procedure you can see that the authors (either
knowingly or uanknowingly) may have created the possibility tiaat
one of prainera's methods for causing adaptational disequili-
brium experimentally, was present. The criteria on the basis
of which an experiment was judged successful were: (a) the
presence of thes correct judgement and explanation on the post-
test as well as, (b) at least two of the following
properties: specific generalizability, non-~specific

generalizability, resistance to countersuggestion, and



durability. Examples of successful experiments that de-
liberately used disequilibrium induction methods are:

Brainerd (1972a, 1972b, 1974b, 1976), Brison (1966), Curcio,
Kattef, Levine, & Rcbbins (1972), Halford & Fullerton (1970),
Hatano & Suga (1969), Inhelder, Sinclair, & Bovet (1974),
Lefebre & Pinard (1972), Murray (1972, 1974), and Sheppard
(1974), Examples of experiments that indirectly used dis-
equilibrium induction methods are: Bearison (1969), Boesma &
Wilton (1874), Cooley & Martin (1972), Gelman (1969), Rosenthal
& Zimmerman (1972), Zimmerman & Lanaro (1974), Zimmerman &
Rosenthal (1974). Second, if we analyze the unsuccessful
experimental groups across these experiments, 40 of‘these

were exposed to disequilibrium induction methods and‘ls were
not. Ekxamples of the groups that were exposed to disequilibrium
methods and failed to acquire conservation are: Cooley, Braun,
& Kerger (1977), Gruen (1965, gp. 2), Sjoberg, Hoyer &

Olsson (1970, gp. 1, 2, 4), and Strauss & Langer (1970).
Examples of the groups that were not exposed to these methods
and did not acquire conservation are: Fleishman, Gilmore, &
Ginsburg (1966, exp't. 1, gps. 1, 2; exp't. 2; exp't. 3),

Hamel (1871), Overbeck & Schwartz (1970, gps. 3, 4), Strauss

& Langer (1970, gps. 3, 4) and Wallach, Wall, & Anderson

(1967, gp. 2). Third, all of the groups that were not

exposed to disequilibrium induction methods failed to acquire
conservation., Fourth, only 6 out of the 71 exXperiments
attempted to assess whether or not disequilibrium was actually

induced. Four of these did a qualitative assessment and



judgeu that there was some evidence for its invoivement in
cognitive development (Inhélder, Sinclair, & Bovet, 1974a,

b, e, £). The remaining two did a quantitative assessment
(Smedslund, 1963b; Winer, 1968). In only one of these cases
(Smedslund, 1863bh) was there any evidence of its involvement.
Finally, none of the 71 experiments attempted to gain both a
quantifiable measure of and an experimental control over
disequilibrium, in such a manner that it would be kept at
either a minimum or maximum during induction training.

These results make it almost inmpossible to make a data-
based objective judgement about whether or not equilibration
is a necessary factor in the develcpment of conservation
ability. The evidence for it is weak. Its necessity might
be inferred from the fact that all of the successful experi-
ments utilized, either directly ,or indirectly, a disequilibrium
induction method and from the fact that none of the groups were
successful in the absence of these methods. However, the fact
that so many groups were exposed to disequilibrium induction
methods and failed to acgquire conservation render this in-
ference weak, Further, the 6 experiments that attempted to
objectively assess the presence of disequilibrium provide in-
conclusive evidence for its involvement in cognitive change.

The experiment which is reported here attempted to obtain
evidence, which was more direct, concerning the process of
equilibration. It did this in several ways. First, it
defined some overt behaviors that could be taken as indices

of the presence of cognitive disequilibrium. Second, it
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utilized a sophisticated operant conditioning methodology to

design two conservation training methods which might enable the

experimental control of disequilibrium., The first method was

an errorless training program designed to develop conservation

ability while holding disequilibrium at a minimal level., The
second method was a disequilibrium induction procedure, bvased
in part on Inhelder, Sinclair, and Bovet (1974s), which was
designed to develop conservation ability and induce a signi-
ficant amount of disequilibrium,

In this way it was hoped that a more objective assess-—
ment might be made of the role of disequilibrium, and through
of the process of equilibration, in the development of liquid

conservation ability.

it



CEAPTER I1I
METHOD
Subjects

Sixteen subjects were studied, including 12 who were non-con-
servers and 4 who were natural coaservers at the start of the
experiment (the procedures for testing for conservation behaviors
are described below).

All the subjects were given two tests to determine that they
understood the terms: same, more, and less, and one test for the
terms: tallest, shortest, fattest, skinniest, lowest, widest, and
narrowest, The method was to present them with two beakers with
the relative amounts of colored water in them, that corresponded
to the'term being tested, and then to ask them to make the appro-
priate judgement. Children from two kindergarten classes were
then given tests for conservation behaviors until 12 nonconservers2
were obtained, following the Baseline Pre-Tests as described below.
The four natural conservers were obtained from a grade 2 classroom.
The 12 nonconservers ranged in age from 5 years 3 months to 6
years., All were in kindergarten in an elementary school and
included seven boys and five girls., All subjects had a middle
socio-economic status. The four conservers ranged in age from 7

years 6 months to 8 years 2 months and included two boys and two

girls.

2Unfortunately one of these subjects for the control group
was initially misdiagnosed. A later analysis of his data revealed
that he emitted some correct judgements on pretest one. However,
his data is included because it shows the delayed structural
elaboration referred to by Inhelder et. al., (1974).

7



Apparatus

The apparatus for the pretests, post-tests, and the
errorless and conflict training procedures are listed in

Table 2.

Insert Table 2 about here

————— . A Gt T G Gt i . i AV T T S S — T

Experimental Design

The sixteén subjects included four groups of four subjects
each. Two groups were designated experimental groups and were
given either the errorless or the cognitive conflict training
procedures. Within each experimental group a single orgénism
multiple-baseline-across-subjects design was used (e.g., see
Martin and Pear, 1978). With this design baseline data are
gathered on the dependent variable(s) across several subjécts.
The experimental condition is then introduced for one subject
while the others remain on baseline. The experimental condi- -
tion is then extended to include additional subjects, sequen-
tially over time, thus providing a demonstration that the
subject's performance does not change until he is included in
the experimental treatment. This design was strengthened by
the addition of two control groups who remained on baseline
conditions throughout. One control group contained non-
conservers while the other contained natural operational
conservers,

In order to help control for experimenter bias, two



Table 2

Apparatus for Pretest-Posttest, and for Lrrorless
: and Conflict Tralning Procedures

Dimensions Volume
Item . o , o . . (Where Applicable) (Where Applicable)
Pre-Posttest Errorless  Conflict No. Req'd.
Flexible Wire ' 1 15 cm.
Flexible Wire 1 10 cm.
Red Poker Chips 7
Blue Poker Chips 7
S.B. 2 1,000 mls.
S.B. 2 400 mls.
S.B. 4 100 mls.
Cylinder 2 250 mls.
Cylinder 2 150 mls.
Sausepan 1 13 x 9 x 2 in,
Unique shaped flask 3 1 12 x 4 in. (approx.)
S.B. 2 1,000 mls.
S.B. 3 400 mls.
S.B. 2 250 mils.
S5.B. 2 150 mls.
k.B. 3 500 mils.
E.B. 1 125 mls.
F.B.F. 2 1,000 mls.
F,B.F, 3 500 mls.
3 2 54 x 5% x 23
2.1 1 4 x 4 x 8%
2.2 1 4 x 4 x 7%
2.3 1 4 x 4 x 63
2.4 1 4 x 4 x 5%
2.9 1 4 x 4 x 43
2.6 1 4 x 4 x 3%
2.7 1 4 x 4 x 23 o
1.1 1 3 x 3 x 8%
1.2 1 3 x 3 x 73



Table 2 (Continued)

Item

Dimensions
(Where Applicable)

Volume

(Where Applicable)

Pre~Posttest " Errorless Conflict  No.

Req'd.

b

.

U

TB
B
ThE
B
5B
SB
SB
LB
LB
FBF
FBF
FBF

Retort
Clamps
Board

38B symbolizes standard beaker
TB symbolizes tapped beaker

EB symbolizes Erlenmeyer beaker

FBF symbolizes flat bottomed flask

3 symbolizes 3 quart milk carton
2 symbolizes 2 quart milk carton

1 symbolizes 1 quart milk carton

Stand

B B R G0 et bl e D e G0 00 00 W e

3 x 3 x 6%
3 x 3 x 5%
3 x 3 x 4%
3 x 3 x 3%

15 x 8 in.

1,000
400
250
150
400
250
150
500
125

1,000
500
250

mls.
mls.
mls.
mls,
mls,
mls.
mls.
mls,
mls,
mls.
mls.
mls.

0T
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experimenters were used in such a way that all the subjects
were exposed to each experimenter once on the pretests and
50% of the training in each experimental group was performed

by each experimenter,

Baseline (Pretests)

All the subjects were given two sets of pretests on the
conservation concepts. For the two experimental groups the
second set was given in a staggered manner in order to provide
a multiple baseline across subjects. Within each experimental
group, subject 2's second pretest occurred two days after
subject 1's, subject 3's occurred eleven days after subject 2's,

a2t

and subject 4's occurred two days after subject 3's.

Baselines for the Conservation Concepts

All the subjects were given two sets of pretests for
conservation of continuous quantity (CCQ), conservation of
length (CL), and conservation of number (CN), These tests
were taken from Inhelder, Sinclair, and Bovet (1974). On
each pretest each concept was tested twice on different
stimulus configurations. CCQ and CN judgements were counter-
suggested against four times when the answers were correct
or wrong. CL judgements were countersuggested against only
twice when right or wrong.

In order to be classified as a conserver, the subject
had to give correct comservation judgements and explanations.
Conservation explanations were considered adeguate if they met
one or more of the following criteria (taken from For sbherg,

1873):
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Compensatory relations: the subject states that
changes in certain dimensions are compensated for
by changes in other dimensions. e.g., '""This one
is longer, but thinner."
Reversibility: the subject states that the trans-
formation could be cancelled by an inverse trans-
formation. e.g., "You could pour it back, and it
would be the same."
Addition/Subtraction: the subject states that
nothing has been added or taken away. e.g., 'You
didn't add any on or take any off."
Identical action: the subject states that the

standard object could be transformed in a similar

" manner to the comparison object. e.g., "You

could make that ball into a pancake like that."
Initial equality and/or irrelevant transformation:
the subject states that the two objects were
initially equal and/or that the transformation

makes no difference to the property in question
(these two explanations generally occurred together).
e.g., '"they were the same before, and you just
poured them in here."

Logical necessity: the subject states a general rule.
e.g., '""No matter what shape it is, it will still
weigh the same,"

Quantitative equivalence based on another property:
e.g., "It still has the same amount, so it must

weigh the same."
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In order to be classed as a nonconserver on any particular
concept a subject could not have made any conservation judge-
ments or explanations on the two pretests for that concept.

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

the main questions following the transformations were non-
conservation judgements but the subject changed his/her Judge-
ment under countersuggestion, these changed judgements were
still rated as nonconservation judgements. Since the subject
evidenced no understanding of conservation during the main
portions of the pretests, these changed judgements were not
taken as indicative of an understanding of conservation.

The twelve nonconservers to be assigned to the two
experimental groups and the control group were given a develcp-
mental level score which was based upon: (a) percént judge-
ments which were conservation judgements, (b) percent
explanations which were conservation explanations, and
(c) percent of nonconservation judgements which were changed
to conservation judgements under countersuggestion, all taken
from pretest one. These were used by the author as indica-
tions of developmental level. These percentages were converted
to absolute figures and totalled to give the developmental
level score. The subjects were then rank ordered and one
member of each rank randomly assigned to one of the three
groups. Thus, the groups were matched in terms of the rank
ordered developmental level of their subjects.

The operational conservers were subjects who scored 100%

correct on judgements and explanations which were generalizable
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and resistant to countersuggestion.

baseline for Behaviors Used as Indices of Cognitive Conflict

As indicated in the introduction one of the goals of
this research was to directly measure behaviors that could be
used as indicators of the presence of cognitive»conflict in
order to better judge the presence or absence of adaptational
disequilibrium during the experimental procedures for inducing
conservation behavior. The following behaviors were recorded
as indicating cognitive conflict when they were emitted while
the subject was attending to the possible conflict inducing
stimuli. That is when the subject emitted these responsss whils
not attending to the coniflict producing stimuli these ressponses
were not recorded as indicating conflict. This restricting
condition on the definition was necessary because many of
these responses were emitted in the errorless training when
the subject was acquiring the echoic behavior and not attend-
ing to the conflict producing stimuli. In this situation
they were considered to be not indicative of conflict but of
difficulties in recall.
The occurrence of any one of the following fiveltypes of
behavior were scored as indicating conflict:
1. Humming and ahing, Here each hum or ai was scored
as an instance. In addition each repetition of
words was also recorded as conflict, For exampile
"I think--I think'" would count as one instance.
2. Change of judgement. This was scored only if the

change was spontaneous and unprompted by the
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experimenter., For example, "There's more lemonade

in N because it's thinner, and there (b) it's fatter,"

. + . then immediately afterward: 'No, it's the
same''--"How do you know?'"--"Because I can sse it'--
"How can you see 1it?"--"1 just know" (Inhelder

b

et. al., 1974, p. 55).

Facial expressions. iere frowns and puckering of
the lips were scored if they were obvious enough

to create no doubt in the observer as to their
occurrence,

Pauses., Pauses, following a question by the experi-
menter, which were four seconds or longer and which
were uninterrupted by the experimenter, were scored,
A pause was coﬁsidered terminated when either tihe
experimenter or subject spoke. |
Recognition of conflict producing stimuli. This
occurred where the subject recognized problems with
his judgements or pouring actions, For example,
when beakers A and A' had the same amounts and the
subject was asked to pour equal amounts into beakers
B and B' where B' is narrower than B, and the
subject makes the levels of B and B' equal. VWhen

in this situation the subject might have said, "iey
why is there still some up there (i.e., A').'" This
wés scored as indicative of conflict (cf. Figure 4 on

page 28,
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On all pre and posttests and during training for both
experimental groups all the sessions were tape recorded, In
addition naive trained observers recorded the behavior indica-
tors of cognitive conflict throughout all the pretests and the
training of the conflict group. The observers were not
informed about the purpose of the experiments, about the
function of the two training, methods, or about the author's
predictions. In addition, they were asked not to discuss the
experiment among themselves, After the experiment was over
they were questioned as to whether they had figured out what
was being tested. Although they knew at this time that the
experiment was a study of the difficulties in learning con-
servation and about methods for such learning, none of them
had figured out exactlvahat variables were being examined or
what the author's predictions were. The behavior cf the
errorless group was recorded by the experimenter himself, since
this program was much easier to manage. The posttest data on
conflict was also recorded by the experimenter himself since
these data were taken after the end of the university term
and the student observers had left for summer employment. The
posttest data on judgements and explanations was recorded

only by the tape recorder,

Baseline for cognitive conflict in a non-conflict

and non-training situation. A non-conflict situation was

defined as one where the subject was being asked neutral
guestions during the pretests or being asked to echo the

experimenter's prompts in the errorless training situatica,
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where there was no transformation of the test stimuli and
where none of the conflict induction procedures were being
used. The baseline for the non-conflict non-training situa-
tion was taken from the responses on the relational terms
tests and from the neutral portions of each of the CCQ pre
and posttests where the subjects were asked to make judgements
about the test stimuli prior to their being transformed.

This provided a total of twenty situations where the frequency
of these behaviors could be measured in the absence of both
conflict and training.

This baseline was necessary in order to determine the
frequency of these behaviors when the child was not being
exposed to the training and the stimuli that may have the

potential to induce conflict.

BEaseline for cognitive conflict in a conflict and non-

training situation. For this baseline the indices of cogni-

tive conflict were measured on the parts of the pretests where
the subjects were exposed to the transformations, questioned,

and had their answers countersuggested against.

Baseline for cognitive conflict in a non-conflict and

errorless training situation. Training programs one, two,

three, five, and six involved the errorless training of verbal
rules in the absence of any transformations of the dimensions
of the stimuli and in the absence of conflict induction
procedures., Therefore, these programs were used as baseline

measures of conflict behaviors in an echoic training but non-
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conflict situation.

General Procedures

The eight subjects in the two experimental groups were
given one half hour training each, Monday through Friday until
they met criterion performance. The training took place in
an elementary school.4 Two rooms were used. The subject
was seated at an apparatus stand which contained a token
(poker chips) dispenser on his/her right, the training
apparatus in the center, and a display of the backup re-
inforcers on the left. The experimenter sat at the subject's
right and the observer sat behind and to the right of the

experimenter., The trairing materials were outlined in Table 2.

Specific Training Procedures

The Errorless Program to Teach
Conservation of Continuous Quantity

The purpose of this procedure was to develop appropriate
CCQ judgements and explanations which would be generalizable
and resistant to countersuggestion, without inducing cognitive
conflict. In this way the hypothesized process of equilibra-
ticn would be controlled. The method of experimental
control of equilibraticn was an errorless discrimination
procedure which utilized prompting, shaping, fading, and pro-
graming of generalization and resistance to countersuggestion.

(For a description of these principles, see Martin and Pear,

4
Victor Mager School in the city of St. Vital,
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1978).
The training program to teach conservation of continuous
quantity consisted of variations of a basic three-step

sequence., This sequence can be seen in Figure 1.
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The major part of the training program consisted in
teaching the subjects the appropriate answers to the guestions
and the appropriate verbal mules that go along with the correct
answers, depending upon the verbal stimuli that were presented
to the subject in Part B and C of Figure 1.

The answers to the questions (and the corresponding
containers and their fluids) were taught using a positive
reinforcement system and a prompting and questioning systemn,

along with the behavioral principle of fading.

The reinforcement system and the experimental setting.

A token reinforcer system (e.g., Kazdin, 1977) was used in
which the immediate reinforcers were poker chips and the

e

backup reinforcers ranged from toys valued at one cent to a
hot wheels racing car. The one cent toys cost the subject
one chip and the car cost 35 chips.

The child was token trained simultaneously with the
conservation training. After every correct response the

subject was told statements like, '"good boy,'" '"that's right,”

"boy are you ever smart,' and given a chip. If he answered
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(4) ' Two identical containers contained identical amounts of
fluid. The subject is told, "Your ccntainer contains
the same amount as mine." '

A

(B) Something is then done to the fluid in the subject's

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 as,

"Now I am adding some water to your container.";;

-

—

—

(C) The subject is shown the final pair of containers of
fluids and asked two questions:

QUESTION | ANSWER

‘l. "Do you have more than I ‘Subjeect has to gfve approp-~
have, or do you have the riate answer, which is either
same amount as I have, "the same,'" ''more," or '"less.”
or do you have less than /
I have?"

2. "Why?" -' Subject then has to give the

appropriate verbal rule. The-
appropriate verbal rule
consisted of such things as

_ "Because they were the same
cearrin o sTusuwme v oo to begin witheand you just
poured mine into this jar.

Now it's higher but it's
skinnier than yours, so
they're the same" or "I have
more, because they were the
same to start with but you
added some to mine," or

"I have less, because they
were the same to start with,
but you poured some of mine
away."

Figure 1l: Basic 3-Step sequence for teaching conservation of
continuous quantity.
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wrong the experimenter said, '"Oh, you just missed a chip but
you will have lots more chances.'" This type of feedback was
used in order to reduce to a minimum the probability of

cognitive conflict occurring in error trials.

The prompting and guestioning system. The sequence of

prompt and question trials for each answer and verbal rule

was similar to that used in other operant conditioning experi-
ments (e.g., Cooley and Martin, 1972; Martin, 1975). The
sequence used was asvfollows.' The example used is taken from
the teaching of the verbal rule for the concept of the con-
servation of unequal continuéus quantity (see program 5 of

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

ot ey s et s e oy P il e T o s St e o e S > -

involved the following statement, ''Iam pouring your water into

this jar. Now do you have the same, more, or less than me?

The experimenter immediately gave the answer, 'more,' then

asked, "why?'" HHe again proviaed the answer, ''because nine

had more to begin with and you just poured mine into this jar."
The question trail on the new concept, i.e., Qn, was

identical except the experimenter did not provide the answer

or the verbal rule. The Qn was repeated until the subject

got three answers right, consecutively., Throughout all trials

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

relevant stimuii,
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SCHEMATIC OF CONTAINERS
AFTER THE TRANSFORMATION

TYPE OF

ANSWER TO
QUESTION 1

VERBAL RULE (ANSWER TO

pevaa~a ra )

CONCEPT ALTERNATED
WITH TEST CONCEPT

Y

. DR ai S’ tainer |. . ) i.e., THE QK.
TRANSFORMATIONS | CONTAINERs |- S Container 8's Container |ppoyprgypr1 QUESTION 2 FROM FIGURE i) :
1. 8's fluid compy Three G600 ml, Because they were the same to
letely transferred beakers Same begin with and you just . -
to another poured mine into this jar.
container : .
2. 8's fluid compt Three 500 ml, !
letely transferred Erlenmeyer Same Same as above -
to another beakers
container &
3. 8's fluid comp4 Three 500 ml,
letely transferred flat-bottom-
to another ed flasks Same Same as above -
container.
e e | N . Perceptual illuysion created by Because they were the same to
%éte% btiigégeiggg ii?kqgiizons partially filleld conkainef to begin with and you just poured
y . p aid judgment of] same{’ " ¥ mine into this jar. Now it's
to a container of and 1 2-quart g Same high but it's skipnier than 1
different dimen- carton cut as “, o 65rs So theyv're the same
sions indicated Y ‘ y :
5. TFluid added to Three 600 ml. Because mine had more to
S's container beakers R ¢ More begin with and you just
2 : lpoured mine into this jar. 4
6, Some fluid Three 600 ml. Less Because mine had less to
poured out of S's beakers - - begin with and you just poured .
container - mine into this jar, 5

Figure 2:

The answers and verbal rules that were taught in the [irst five programs in the errorless training.

(44



Next followed a prompt trial on a known concept, i.e., Pk,

in this case the concept of conservation of equal continuous
guantity based upon program 4 of Figure 2. The training of this
concept was taught in the same manner. Then followed a guestion
trial on the known concept, i.e., Qk. If the subject answered
the Qk correctly, then one more Qn was given. If this was
answered right then a new program was begun. If either this
last Qn or the Qk were answered incorrectly then they were
reviewed to a2 criteria of three times correct. This was
followed by one trial on Qk or Qn, whichever was appropriate.
Then one more trial was given for which ever question was

being reviewed. If these were completed correctly a new
program was begun. At the start of each session the concepts
tnat involved either new rules or new types of containers

which were previously learned were tested. VWhen the subject
responded correctly to a concept at the start of three sessions
in a row, it was considered learnsd. If not the concept was
reviewed and the three-test-correct criterion for learning

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

similar manner,

The specific training program to teach appropriate judge-

ments and verbal rules. The training strategy included 29

individual training programs. The answers and verbal rules

that were taught in the first five programs are summarized in

. I+ T L .
Figure 2. The training strategy was designed to teach the

S5« C -
See Appendix 3 for all the errorless programs.
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cocncept of conservation of continuous quantity and to firmly
establish in the subject's repertoire the compensation verbal
rule that explains the judgement.

The principle of fading refers to the gradual change of
stimuli that govern a response until that response eventually
occurs to a completely or partially different set of stimuli
(for a more detailed discussion of fading, see Martin and Pear,
1978). This was involved in programs 11l to 16, where the
milk carton containers were cut down little by little until
the subjects were making a clear cut continuous gquantity
conservation without the aid of the perceptual illusion.

(When the subject looks down into a tall carton it is diffi-
cult to discriminate the actual height of the liquid). Fading
was further involved in programs 17 to 22, wihere the con-
servation of continuous guantity was maintained, but made

more difficult by using a skinnier carton, i.e., a 1 quart
instead of a 2 gquart carton. Programs 24 through 27 were
designed to bring abcut generalization of conservation of
continuous quantity, so that the conservation of continuous
quantity would increase in probability when the subjects were
exposed to different sized items with appearance much different
from that of the milk cartons.

Programs 28 and 29 were designed to enable the subject
to resist countersuggestion. They used the same apparatus
as program 27, Concerning program 28, following the trans-
formation the Pn was given. "dow would you say . . . etc?

Why?'" The subject's response was identical to program 7.



Then the Pn continued. "Now you know that the right answer
is that they are the same because they were the same to begin
with and you just poured mine into this jar. Now it's high
but it's skinnier than yours. So they are the same. Iliowever,
look at how high it is here (the 500 ml. flask). Don't you
think that actually makes it more? This is what I want you
to tell me." The experimenter then prompts the answer,

"No, because . . . etc.'" The Qn aftef the transformation was,
"Loock at how high it is. Don't you think that actually makes
it more?" Program 29 followed the same format except it used
the following countersuggestion, '"Somecne else told me that
there's more in here because it's taller than there . . .

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

p. 278)?" Programs 28 and 29 were alternated.

Adaptational Disequilibrium Program to Teach
Conservation of Continuous Quantity

The method used in this program was basad upon Piaget's
conclusion that the laws of learning are subordinate tc the
laws of development. This implies that the principles of
operant conditioning will be effective in inducing CCQ only
to the extent that they create disequilibrium within the optimal
zone of interest, thereby activating the basic process of
intellectual development--equilibration., The contingencies of
reinforcement were integrated into two conflict induction
methods: prediction-outcome, and dimensional discrimination

training.



The program utilized an apparatus adopted from Inhelder
et. al. (1974a, p. 42). The program consisted of six phases,i
each with several subcycles of pouring the liquid through the
three levels of the apparatus.6 For each subcycle different
parts of the apparatus were changed in an attempt to systemati-
cally create conflict through prediction-outcome and dimensional

discrimination. Some of these phases are outlined in Figure 3.
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cycle 4,

The conflict training program utilized a token reinforce-
ment system similar to that used for the errorless training.
The contingencies of reinforcement were used to accomplish
three things. First, to provide an extrinsic source cf
motivation to keep the subject operating on the apparatus over
the weeks that the training lasted. Second, they were used
to facilitate conflict in prediction outcome and dimensional
discrimination situations. The subject was told that when he
answered like an older boy he would earn red chips, but when

he answered like a younger boy he missed getting a chip.

GSee.Appendix 4 for all the conflict phases and cycles.
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PHASE :
NO. PHASE PURPOSE CYCLE NO. APPARATUS TRANSFORMATION
1 1. Adaptation of S 1 Ag A'g ' ] ]
to equipment.
2. Focus S8's atten- By B's I
tion on the closed
cycle of the Cg C'g Fg € 400
liquid flow. ml,
3., Teach active
search for contra-
dictory judgements
1 Same as phase 1, 2 A3 A'3
cycle 1.
]
By B3
Ce C'g Fg @ 400
. ml,
2 1. Focus S atten- 1 A3 A,
tion on the fact ©
that equal amts. X B4 B'3
rise to same level
in A and A' and in chC'12F12@ 400
C and C' but to ml,
different levels in
B and B'.
2. To facilitate
CCQ by: (a) approxi- _
mating Piaget's 4 A3 A'3
stages of the
equilibration B4 B’2
process and (b) pre-
diction outcome C12C'10F10@ 250
conIlIictT., ml.
2 Same as phase 2, 2
cycle 1.
2 Same as phase 2, 3 A3 A'B
cycle 1. :
1
B4 B 1

CigClig Fig@ 150

ml,

'igure 3: _Some phases and cycles of the conflict training program.—-




Phase 9 Cycle % Sheet 1 of

Glass

Beaker Sessious

Tape Footage

Subject #22555&55 vate
o A, A
Experimenter 3 3 Start Time
- Observer, B, 1 Fio @125 Stop Time
c. ¢ o Reel Side
Legend Conflict Symbols
NQ = Ho Question E = Explanation ( 7/;r X) € = Chanre of judgeuwent or
NA = Jo Answer R = Red Chip explanation
J = Judgement ( v/;r o) W = Yonite Chip H = tuymming

F = Facial expressions (Irown,
looking away)

S's Response | viC.H.F.| Chips

t's Request or Question

Q.
& Answer (.IQ,YA or Verbatim) XX Con- W, R
v f ' JIE {Flict | WH, RR
1 i} Pour F in A3 and A'3
L | Do A, and A'3 have same amount?
- [ T s
‘3 L If A3-) B2 and A 3—)B 1 will
BZ and B'1 have same amount?(R)
P { Wwhy? (RR)
|
4 1l | Pour A3—§B2
R | Pour A'3->B'l, just so = -
Same to drink
5a | 1} That's right (R)
L1f righg ?1 How can - be same when B'1AT
than BZ? (R)
3| Does B’l= B, because 4 and 7 (R)
Go to 4} Can - tell me why B’ =B -
sb 14 1oz
when B‘l¢ B2 (RR)
Sb | 1] You did it like a young child
If wrcuy

What about thé juice up here?
You left some of the juice for

B’l up here. Does B’l really

= B2 or is it less? RW) if

S says nq]

Can you tell me what the
problem is? Wny did you miss
a chip when you were deciding
about how rmuch would be in

BZ and B'l? W)

When in A3 and A", how - did -

3
have drink? (W)

How much did you -~ re A3f>B'2
(0

How much did you -- re A'34>B'l?

)
i = Al
1f A3 A 3 and all A3~9 B2 and
only some A'3—'>B'1 how can

= gt
BZ =3 l?

FigurT 4: An example of some of the details of i

phase 5 cycle 4.



However, 1if he was able té figure out why he lost the chip

and then how the older boy would have done it, he would receive
white chips. This presumably facilitated the discrimination
between the right answer situation and the problem sclving
situation. Responses that moved in the direction of solving
the problem were reinforced with one white chip and responses
which solved it received two white chips. Correct judgements
were reinforced with one red chip and correct explanations

with two.

Prompting, where the experimenter specified the correct
answer was not used in this program. However, a great cdeal of
probing was used, where the experimenter asked Socratic type
questions to facilitate the recognition of incompatible judge-
ﬁents and dimensional discrimination inconsistencies.

The third function of'the reinforcement contingency
was to provide an external source of confirmation which
would reinforce any movement in the direction of internal
equilibriumnm,

The contingencies were explicitly designed to facilitate
the development of the compensation explanation. However,
when other valid explanations occurred they were also reinforced.

A1l the subjects in the conflict group were taken through
all the phases of the prograw. The only requirement for
moving to a new phase was completion of the last, irresgardless
of whether it was done right or wrong. VWith the exception of
subject 4 all the subjects were alternated on phase 6 cycle 1

and phase 5 cycle 7 until they completed both correctly three
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consecutive times. These two cycles were designed to facilitate
the discrimination between conservation of equal and unequal
continuocus quantity. At this point subject 4 lost interest in
the training and it had to be aiscontinued. He saida he was
tired of the game and didn't want to play it any more. lLow-
ever, he did complete these two cycles several times, though
not without a few errors, prior to the termination of his

training.
Posttests

All the subjects with the exception of one from the
control group who moved away and received only one posttest,
received two sets of posttests. The first set was given one
week after training was completed, and the second was given
approximately five to six weeks after training. All the post-

tests followed the same format as the pretests. The tests

for CL and CN were identical to the pretests. Seven tests
for CCL were given on each posttest. The transformations
involved were: (a) from a 1,000 ml, standard beaker to

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

250 ml, cylinder to four 100 ml, standara beakers,

(d) from a 250 ml. cylinder to a 13 x 9 x 2 in. saucepan,

(e) from a 1,000 ml., standard beaker to a 15 x 1 in. squiggley
shaped glass tube made by the university glass blower,

(f) a preference test where the subject's favourite soft drink
was poured from a 1,000 ml. standard beaker into a 150 ml,

cylinder and he/she was then told he/she could have his/her
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pick to dfink, and (g) a compensaﬂion Jjudgement probe where
the subject was presented with a 400 ml,. standard beaker
containing <50 mls. of liquid and an empty 250 ml. cylinder

and told to pour the same amount into the cylinder.

Interobserver Reliability

Pretraining Eeliability

Each of the four observers were given approximately
fifteen hours pretraining. Iach of them was rated with each
of the other three observers on their observations of the
practice subject's judgements and explanations on the tests
for CCQ, CL, CN., They were rated in the same way on their
observations of conflict responses across CCQ, CL, CN testé.
Also their observations of judgements, explanations and
conflict responses on programs and cycles from the, errorless
and conflict training were rated. Agreements and disagree-
ments were based upon both the presence and absence of which-
ever of the above behaviorswas being rated. The formula used

was agreements

— x 100
agreements + disagreements

Interobserver reliability checks were taken on both
experimentefs once a week through the pretesting and training
conditions. The same methods of calculation were used except
that during training, reliability was calculated for two
observers for the conflict group and for the experimenter and<
one observer for the errorless group. Scores were calculated
on the basis cf all the measures combined (judgements,

exXplanations, and conflict) and on conflict only for Loth
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errorless and conflict training groups. Agreements and dis-
agreements were calculated on the basis of both the presence

and absence of the behavior being recorded.

Interrater Reliability

Interrater reliability checks were taken by a naive
rater on this taped data. Random samplings were 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 and two of the
cycles for each subject in each group were randomly selected
and rated, This constituted a rating of approximately 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 hmms, changes of judgements, pauses, and conservation
judgements and explanations. It was necessary to break the
rating down in this way because important Eheoretical conclu-
sions were drawn from each of these categories, the data for
which, was taken off of the tapes. |

The method of calculation was the same as that deécribed

for the inter observer reliabilities.



CHAPTER III

RESULTS

Interobserver Reliability

Pretraining Reliability

The calculations of the reliabilities on the various
pretraining observations resulted in 35 reliability scores.
The range of these scores was 83% - 100% and the mean was
96%. The scores for the errorless and coanflict procedures
were 100%. The scores for total conflict were: 6 at 100%

and 1 at 98%.

Pretest and Training Reliability

Scores were calculated on the basis of all the measures
combined (judgements, explanations, and conflict) and on
conflict only for both errorless and conflict training groups.
As can be seen from Table 3 all the scores remained above 81%

agreement.
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Interrater Reliabilities

As can be seen from Table 4 all of the ratings, except

the hmms for the errorless group, are satisfactory.
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Insert Table 4 about here
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Table 3
Interobserver Reliability Ratings for Pretest and Training Conditions

Type of Measure and ‘training Condition

All Measures@ Conflict Measure Only
Pretest On

c.C.Q., C.L., C.H, 98% 99%

Lrrorless Conflict Lrrorless Conflict
Training ‘ 7
Check #1 04% 90% 94% 85,4%
Training
Check #2 84% 91% 81% 99 .4%
Training ' » _
Check #3 95% 84% 95% 94,1%
Training
Check #4 90% 93% 86, 2% 100%
Training .
Cineck #90 100% c8% 100% 945

4411 measures include judgments, explanations, and conflict behaviors.



Table 4

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

Condition Type of lieasures

s Changes of Judgnents FPauses Judgwents bxplanations
Fretests 1 &« 2 b6, Tw 100% 100% 100% 100%
Posttests 1 & 2 81. 5% Vg, 1% u6. 3% 90, 6% 83.7%
Conflict Training 92 . 06% Y7 . 5% 986, 8% 9H, T Yo, 4%
Lrrorless ‘lraining T9% 90, 9% 96 . 4% 100%*

a. R . . . : . - .
Percentage based upon combined judgments and explanations.

o
W



The rating for the hmms for the errorless group is a little
low in comparison to the convention of 80% (cf. Kazdin,
1975) as a minimal acceptable reliability score. However,
given the complexity of the data here, this rating might be
considered guite high. On all measures agreements were
calculated on the basis of an agreement on the total number
of hmms and repetitions for a training trial. These
behaviors were often very difficult to discriminate. Thus,
if one rater scored 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% would have been
higher if agreement had been based upon individual responses.
In the above example four agreements and one disagreement

would have been recorded,

Subject Data

The summary of the developmental data on the subjects

can be seen in Table 5. As can be seen the sxperimental ana
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control groups were closely matched in their developmental

level scores.



Table O

Agzge and Developmental Level

Scores of Subjects

Group Age Developmental Score
Lrrorless training

Subject 1 5(6) 96,3
Subject 2 6(0) 54,1
Subject 3 5(3) 37.3
Subject 4 5(11) 30.0
Conflict training

Subject 1 5(4) 82,38
Subject 2 2(7) 53.1
Subject 3 5(3) 41,5
Subject 4 6(0) 31.4
Control

Subject 1 S(7) 86,5
Subject 2 5(6) 7a.3
Subject 3 5(3) 42,7
Subject 4 2(0) 24,0
Conpariscn

Subject 1 7(11) H/A
Subject 2 7(€) N/A
Subject 3 8(1) N/A
Subject 4 8(2) N/a
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Pre and Posttest Conservation Abilities

CCQ on the pretests, last training program for the

experimental groups, and posttests. Figure 5 shows the

per cent of the correct judgements and explanations of the

subjects at five points in the experiment. All the subjects

8 e e i e — —_— . —— -~ —- —— ——— —— — - ——
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in the errorless and conflict groups and three of the sub-
jects in the nonconserving control group scored zero on both
pretests. The fourth subject in the control group scored
8.3% and 14.3% of his judgements correct on the first and
second pretests, respectively.

In the conflict and errorless groups three of the
subjects scored 100% on the last training program. In the
conflict group one subject had two judgements wrong and in
the errorless group one subject had one explanation wrong.
In general then, three of the subjects in each experimental
group were trained to criterion and one subject in each group
was very near to criterion performance.

In the conflict group on the last posttest subject 1
had 100% correct judgements and explanations, subject 2
scored 82.1% and 72,4% respectively, subject 3, 33.3% aﬁd
30.4%, and subject 4, 22% and 44%. Using Flavell and
Wohlwill's (1969) classification, subject 1 would be an

operational conserver, subjsct 2 a consolidator, and subiject 3
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and subject 4 would be borderline transitional conservers.
In the errorless group on the same test, subject 1 scored
3.3% and 0%, and subjecf 2, subject 3, and subject 5 scored
O% on judgements and explanations. In the contrcl group
subject 1, who was misdiagnosed7 on the pretests, scored
84.2% anda 80%, subject 2, 23% and 0%, subject 3 was unavail-
able, and subject 4 scored 0% on both judgements and explana-

tions. In the comparison group all subjects scored 100%

in their judgements and explanations.

CL, CN on the pre and posttests. Figure 6 shows the

per cent correct of the combined judgements and explanations
on CCR, CL, and CN, on the pre and posttests for the experi-
mental and control groups. As can be seen there was no

consistent generalization between the trained and untrained

—— A TR S e T S —— o —— — —— —— . — o —

concepts. The only fairly consistant trend is for those
concepts that were increasing on the pretests to continue
to increase on the posttests. All the comparison group

scored 100% on the pre and posttests for CL and CN.

~

{ . 5 .

As mentioned, an error was made on the data analysis of
this subject, on the first pretest, which was not picked up until
the tapes were reanalyzed. '
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Resistance to countersuggestion of the CCQ ability. On

the two posttests for CCQ the errorless group resisted 4%

of the total countersuggestions and these all occurred on the
first posttest. The conflict group resisted 49% of the total
countersuggestions. For this group on the last posttest
subject 1 resisted 100%, subject 2 resisted &8.2%, subject 3
resisted 37.5%, and subject 4 resisted 22.2%. On the
combined posttests the nonconserving control group resisted
12% of the total number of countersuggestions. Subject 1
accounted for 8§8.3% of these.

The comparison group resisted 100% of the counter-
suggestions on both the pre and posttests.

Also of interest, bescause of its relevance for the issue
as to whether natural conservers can resist countersuggestion,
is the fact that on the first pretest eight subjects, including
the four in tihe comparison group, were tested who had all
their judgements and explanations correct. All of these
resisted all of the countersuggestions. Since these were
conserving subjects only 4 of them could be used in the

experiment.

Types of explanations used on the pre and posttests.

Table 6 shows the total number and the percentage of each

type of explanation, on the CCQ tests, used by each group.

e LB |3 e

S
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Table 6
Total Number of CCQ Explanations and Percent of Each Type
of Explanation for liach Group on the

Pretests and Posttests

-

Number of Explanations and Percent of Each Type

N %E1 %LE2 %E3 SE4 %5
Comparison 306 32 8 13 4 43
Control 25 60 0 0 0 40
Conflict 117 37 3 0 0 60
Errorless 5} 0 0 0 0 100

7 s .

The definition of each of these types of explanations was
given in the methods chapter p. 12. The only group to emit
correct explanations on the pretest was the comparison group.

For the remaining three groups all these explanations were
emitted on the posttests,
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The figures for the experimental and control groups are all
derived from the posttests. As can be seen the profile of
the conflict group comes the closest to that of the natural

conservers,

Conflict Data

Frequency of behavior used to indicate conflict as

recorded directly by the observers. Figure 7 shows the

frequency of these behaviors for each group across conditions

as recorded by the observers. Minimal amounts of these

behaviors were recorded for the control and comparison

- - ———— ——— ————— - T — T, — —

groups across conditions. Concerning the errorless and
conflict groups, only the training in the presence of the
transformations proaucea significant amounts of these
behaviors. Over 400% more of these behaviors were recorded
for the conflict group than the errorless group.

The data show ABA design experimental control of these
behaviors. Further, even though some conflict did occur
for the errorless group, the procedures have clearly main-
tained control over these behaviors keeping them low in the

errorless group and maximizing them in the conflict group.
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1562
144
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Figure 7. Total frequency of conflict for the errorless, conflict, control, and
comparison groups across conditions as recorded by observers.
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gy

Frecuency of behavior used to indicate conflict as

recorded by the tape recorder., Table 7 gives the mean

number of these responses per test and trainipg program across

conditions as taken from the tape recordings. Concerning the

- A o — — vy e S W T — e e s s A S Gt Sk W e Gk T B

Insert Table 7 about here
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errorless group these data on Table 5 indicate that these
subjects experienced some conflict on the conflict inducing
part of the pretests. All the subjects increased their
frequencies in the errorless training condition without trans-
formation of the liquid, relative to the non-ccnflict non-
training condition. In the training conditilon, where they

were exposed to fhe transformation stimuli which were gradually
faded in, only subject 1 and subject 3 show a noticeable
increase over the errorless training without the transforma-
tion, and this increase is only about an average of one response
per program, This indicates that the transformation variable
which might have induced conflict appears not to have done so
to any significant extent. This complements the data

recorded by the cbservers which indicated that conflict for
this group was low. Therefore, these responses under the
control of the errcrless training variables appear to be
indicative of difficulties in acquiring the =choic behavior

and not of conflict since there was not a significant increase
in their frequency between the training without and with the

transformation of the liquid. It is this transformation that



Table 7
Meau Number of Dehaviors Iundicative of Conflict Fer Yest or Training Program

Across Conditions for the LExperiwental Groups Based on Tape Hecordings

Non Conflict Conflict Lrrorless Train- Lrrorless Train- Conflict
Non Training on Training ing Without ing With Conflict Non Training
Condition Pretests Transformation Transformwation Training Posttests

Lrrorless Group

Sub. 1  0.35 1.25 0.91 1.97 1.21
Sub. 2 0.33 1.00 4,20 3,42 1.50
Sub. 3 0,19 2.00 1.25 2,25 1.86
Sub. 4  1.00 2,75 G.56 6.89 7.64

Conflict Group

Sub. 1 0.10 1.25 7.00 1.60
Sub. 2 0.85 0.75 9,00 1.10
Sub. 3 0.00 0.50 .14 1.60
Sub. 4 (.67 0.25 3.30 0.29

LY
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might have induced the conflict. With the exception of
subject 4 the posttest response rate is about the same as
the conflict nontraining pretest rate.

Concerning subject 1 and subject 3 of the conflict
group, the pretests were conflict inducing. All the subjects
showed a pronounced increase in these responses when they
were exposed to the conflict induction treatment. This
complements the data obtained by the observers. Once again
these subjects, with perhaps the exception of subject 3, do
not find the posttests to induce more conflict than the

pretests.,

Correlation between percentages of types of conflict

behaviors and developmental level scores. An examination of

Table 8 reveals an interesting fact. If all of the per-

centages of each type of behavior used to indicate conflict

o — i~ —— ————— ——— T — -~ T T —— -
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are rank ordered only pauses rank order in a manner which
comes close to the rank order of the developmental scores,
and also to the results of the training on conservation
ability. In general within each group the percentages of
pauses corrzlate well with the rank of the developmental
score, Also there is a significant decrease, in the
percentage of subject 1 of the errorless group, frcem that of

the lowest percent in the conflict group, i.e., There is a



Table &

Percentapge of Conflict Constituted by Lach Type of Conflict Relsted

to the &'s bevelopmental Level Score

Developmental

Change of

Facia

1 Recognition of

Conserver Status

Score Judgments Hums Ixpressions Conilict Stimuli Pauses on Last Posttest

Conflict Group

Sub. 1 84,8 5.08 €6.5 2.50 0.00 25.9  Operational
Sub. 2 53.1 6,17 46,8 13.31 3.30 30.5 Consolidator
Sub. 3 41,5 12.43 8.0 7.69 0.00 11.83 Transitional
Sub. 4 31.4 14.30 73.% 2.70 0.00 9.83 Transitional
brrorless Group

Sub. 1 96,3 29,9 66,0 1.02 0,00 3,03 Nonconserver
Sub. 2 54,1 7.28 67.8 1.45 0.00 3.49 Nonconserver
Sub. 3 37.3 30.1 68. 6 0.90 0.00 2.00 Honconserver
Sub. 4 30,0 4,01 84,2 0,12 0.00 0.74 Nonconserver

6%
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significant difference between the bercentages of pauses of
a transitional conserver and a non-conserver, Furthermore,
the ﬁercentages of pauses of the operational conserver and
consolidater are significantly higher than those of the two
transitional conservers.

Data on the Acquisition of Judgements and
Explanations During Training

Number of each type of reinforced explanations. Table 9

shows the number of each type of explanation that was emitted

- S 00 s S v T . ——— —— o o . o — " v — " o =" en

by each subject and reinforced during training. It also

shows the percentage of the total number of explanations,
emitted by Each group, made up of each type. A4s can be seen
for the errorless group 100% were Els. However, for the
conflict group only 56%»were Els, while 4% were E3s and 40%
were £5s. Also a total of 561 explanatious were reinforced

in the conflict group as compared to 1,068 in the errorless
group. Nevertheless, on the two posttests the errorless group
emitted only 5 correct explanaticns and the conflict group
emitted 117 correct explanations. Furthermore, on these

two posttests the errorless group only resisted 4% of the

countersuggestions while the conflict group resisted 49%,



Table 9

Kurmiber of Reinforced Lxplanations of Each Type

Group L1 Compensation L3 Addition/Subtraction D Initial Lquality Total
Conflict Group
Subject 1 73 5 63 141
Sub ject 2 79 4 66 149
Subject 3 64 12 ’ 60 141
Subject 4 91l 2 _37 130
Total 312 23 226 561
% of Total 56 % of Total = 4 % of Total = 40
Irrorless
Subject 1 344 0 0 344
Subject 2 2656 0 0 265
Subject 3 255 0 -0 205
Subject 4 204 0 0 204
total 1,068 1,060

% of Total = 100



Order of emercence of the types of explanations in

the conflict group. Although the conflict training was

explicitly designed to facilitate the emergence of the
compensation explanation, a glance at Figure 8 reveals that
the addition/subtraction and initial equality explanations
emerged spontaneously and pricr to the first compensation

explanation.

Relation between the emergence of conflict and explana-

tions in the conflict group. No correct explanations

occurred prior to confl;ct. 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. TFor subject 2, subject 3, and subject 4,
twenty-seven, ten, and nine conflicts respectively occurred

prior to or simultaneously with the first correct explanation.
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CHAPTER 1V
DISCUSSION AND CONCLUSICNS

Evidence of tne Equilibration Process

In Piaget's theory equilibration is an inferred explana-
tory concept. Several different types of data have 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 follow from Piaget's
conceptualization of equilibration. These hypotheses are:
First, that development should only occur when appropriate dis-
equilibrium is created in the child's cognitive structures.
Second, this disequilibrium should occur prior to or simultaneous
with the change in understanding. Third, the change in under-
standing will only be indirectly controlled by the external
contingencies of reinforcement. Their control will be limited
by the child's pretraining level of cognitive development and

the extent to which equilibration takes place,.

The Success of the Conflict Induction Method

This methcd was successful in two relevant ways. Tirst,
it effectively induced adaptational disequilibrium, as measured
on the behaviors taken to be indicative of this state,.

Second, only this method had a significant effect in develop-

54
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ing the conservation of continuous quantity ability.

The errorless method was able to hold conflict at a
minimum and also to gain control over the relevant conserva-
tion verbal behavior. Yet it did not induce an understanding
of conservation of continuous quantity ability.

The errorless method was able to hold conflict at a
minimum and also to gain control over the relevant conserva-
tion verbal behavior. Yet it did not induce an understanding
of conservation of continuous quantity as evaluated by tue

posttests. Therefore, one of the necessary conditions for

development in this area may be disequilibrium.

Conflict Always Occurred Prior to a Correct Judgement

The fact that in all 4 subjects of the conflict group,
conflict behaviors occurred prior to the 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,

Relation Between Reinforcement and
Development of Conservation Behaviors.

Several of the results need to be discussed here.

Order of emergence of types of explanations not directly

determined by reinforcement contingencies. The reinforcement

contingencies for the conflict group were deliberately
designed to facilitate the development of the compensation

explanation, In spite of this the addition/subtraction and
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initial equality explanations emerged first for all 4 subjects.
In the context of Piaget's theory one would expect the initial
equality explanation to develop first because it is 1less
difficult to reason with than the multiplication 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%.
The addition-subtraction explanation appears to be the most
difficult since the natural conservers used it only 13% of the
time. The fact that this explanation emerged firsﬁ in the
conflict group could be evidence against this. However, the
type of addition/subtraction explanations that were used by
these subjects was much more elementary than that used by
natural conservers., In each case these early explanations
used by the subjects occurred after a wrong prediction. Yhen
they were asked to explain why they were wrong, they would
correctly explain that the error was in leaving some liquid
in one of the beakers at the top, i.e., they recognized that
some was taken away.

This result can be interpreted as supporting Piaget's
postulate that an interior process of self-regulation
determines the developmental sequences and that external
reinforcement procedures do not control these processes but

only facilitate them.



Posttest frequencies of each type of'explanation not

directly proportional to their frequency during training.

Table 9 shows that for the conflict group 56% of the explana-
tions were of the compensation type and 40% were of the
initial equality type. Yet on the posttests the frequencies
were reversed with the compensation type constituting only

37% and the initial equality type constituting 60%. In the
errorless group a similar phenomenon occurred with the
compensation type constituting 100% during training and 0%

on the posttest, while the initial equality type constituted
100% on the posttest. These reversals represent the pre-
valence of responses with substantially lower reinforcement
during training over those with higher frequencies of re-
inforcement. This would not be expected if reinforcement is
the primary variable that determined the probability of these
responses. Thus, while the prevailing reinforcement con-
tingencies during training determined the relative frequencies
of these explanations during training, once these were removed
a different natural ordering occurred. This is once again
supportive of the postulate of a natural sequence which 1s

organismically regulated.

Errorless group reinforced 100% more than conflict

group but showed no significant development on posttests.

The errorless group was reinforced 1,068 times for correct
explanations whereas the conflict group was reinforced only
561 times for the correct explanations. Yet on the post-

tests the errorless group showed no significant development.
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This again throws doubt on the positibn that reinforcement
is the primary variable controlling these developmental
sequences.

The above three results may be interpreted as supporting
Piaget's position that organismic processes of self-regulation
determine developmental sequences and the environmental
processes serve to facilitate development by activating

these processes (cf. Halford, 1970; Overton & Reese 1973).

Developmental Score Predicts Development Through Training

Figure 5 indicates that the subject'svpretest develop-
mental score may be a good predicter of the subject's capacity
to respond to training. This supports Pilaget's position that
external events will only effect the development of these
behaviors when the subject's cognitive system possesses
competence for these events.

This general section can be closed with the conclusion
that this research has given some support to Piaget's postul-
ate of an intrinsic process of self-regulation which he calls
equilibration.

Evaluation of Behavioral Indices of
Adaptational Disequilibrium

Table 8 indicates that only pauses are rank ordered in
a manner that corresponds approximately to the rank ordering
of both the developmental scores and the actual developments
that occurred. This could indicate that pauses are better

indices of disequilibrium than the other behaviors.



Logical Necessity and the Closure
of Cognitive Structures

Piaget (1970b, 1971b) has theorized that logical necessity
is the result of the closure of a cognitive structure and that
these structures once formed should be resistant to counter-
suggestion., The data presented above on the resistance of
the natural conservers and the conflict trained conservers

1s supportive of this position.

Evidence of the Contingencies of Reinforcement

The discussion thus far indicates that relative to the
development of C.C.Q. the contingencies of reinforcement may
function as subordinate causes which when applied appropriately,
as in the conflict group, activate the equilibration process by
creating cognitive disequilibrium in the child's cognitive
system. However, a further question needs to be asked. Are
the contingencies necessary to the initiation of this develop-
ment? The evidence presented here supports the conclusion that
the contingencies are necessary and effective when their use
is guided by an understanding of the organismic processes of
development, That they are the necessary initiators of develop-
ment is shown by the fact that the three nonconservers in the
control group did not develop in their absence. That their
effectiveness may be determined by organismic processes is

shown by the differences between the two experimental groups.
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- Critique

One of the central shortcomings of this research was the
fact that all of the behavioral indices of disequilibrium
could also be taken as indices of difficulties in recall, as
occurred in the errorless training without transformation
portion of the experiment. Thus, even though these behaviors
did not significantly increase in frequency in the errorless
training with transformation 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 (which was reliable by inter-
observer checks) complements the data off the tapes in indicat-
ing'that only a minimal amount of conflict occurred in the

errorless group.

Conclusion

It is the writer's opinion that the reported research
supports Overton's (1973) thesis that all development involves
an indissolvable strong interaction between organismic and
environmental processes. In closing, it may be appropriate
to quote the philosopher of science Bunge: '"Efficient causes
are effective solely to the extent to which they trigger,
enhance, or damp inner processes . . . An adequate picture
is provided by a synthesis of self-determination (organismic
activity) and extrinsic determination (environmental activity)
. . . The two exaggerations of environmentalism and innatism

. . . are thereby avoided {(quoted in Overton & Reese, 1973, p.

79)."



APPENDIX I

Piaget's Concepts of kquilibration
and Disequilibrium

For Piaget the concept of equilibration is a theoretical
construct which is used to explain the fact that the develop-
ment of human intelligence is directed toward an end which,
as cross cultural research indicates, may be species-specific
(given of course the appropriate intellectual environment).
This end is the logical-mathematical formal operations
(c.f. Goldschmidt, Piaget, 1964, 1976). The central question
is, how are we to explain the fact that the logical-mathematical
operations follow the definite developmental’pafh that is
constituted by the invariant sequence of the four periods:
the sensory-motor, preoperational, concrete, and formal opera-
tional periods.

For Piaget maturation, experience, and social trans-
mission are the necessary, but not sufficient, conditions of
this development. Maturation 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 genetically
preprogrammed. Physical experience is inadequate because the
properties, such as species, genus, seriatedness, numerosity,
on which these operations are based, are not the properties
of objects. Therefore, theée operations cannot be the

6l
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products of abstractions from objects. Neither can linguistic
transmission of knowledge totally explain these acquisitions
and their directedness because in order to understand these
transmissions the child must have the prerequisite structures
to assimilate them.8

In order to explain this orientation of development
towards a species-specific end state Piaget posits the process
of equilibration., The idea of equilibration has ité basis in
Piaget's conception of the organism as an organization. This
organization gives rise to emergent properties that cannot be
explained by summing the properties of the elements out of

which the organism is made.9 One of these properties is that

8The whole peripheralist theory of thought, which would
identify thought with behavior, is called into question by the
research of Smith, Brown, Loman, and Goodman (1947), in which
an anesthesiologist had his total peripheral musculature
paralyzed by curarine and yet was capable of lucid thought.

9Examples of these emergent properties, which cannot be
explained by the properties of the elements are: (a) The
different melting points and boiling points of the two alkanes
n-butane and isobutane. These are structural isomers.
Structural isomers have the same molecular formulas i.e., are
made out of identical elements in identical numbers, but
different structural formulas, i.e., their only difference is
their organization. Because the only difference between these
alkanes is their organization, only it can explain their dif-
ferent properties. (b) The biological functions of proteins
are also emergent properties. Proteins have several levels
of organization referred to as the primary, secondary, tertiary
etc, levels, At the higher levels no new elements are added.
Rather, only new forms of organization occur. However, the
biological functions of the protein are determined by the higher
levels of organization., This is proven by the fact that the
denaturation of the protein, which breaks up only its higher
levels of organization, destroys its bioclogical function,



of self regulation. There are two generic types of self
regulation. The first is based upon the operation of sub-
structures e.g., genetic regulation, and constitutes the
influenée of the parts of the organism on the whole. Piaget
calls these regulations the specialized functions (1971a).

The second is based upon the dynamic interaction of all the
parts in the whole. This constitutes the influence of the whole
on the part and represents a much more general form of self
regulation which Piaget (ibia.,) refers to as the organization
function or equilibration and von Bertalanffy (1951, 1952, 1967,
1968, 1975) refers to as primary regulations. Bertalanffy
posits that these regulations are at the basis of equifinal
development where an organism can reach a species~-specific end
state froﬁ different initial conditions and in different ways,
e.g., the development of a normal see urchin from only one
quarter of a fertilized egg. If we place Piaget's concept of
equilibration in this context we can begin to understand why he
states, "Equilibration, as I understand it, is thus an active
process, It is a process of self-regulation. I think that this
self-regulation is a fundamental factor in development"

(1964, p. 181).

Equilibration can be examined both as a process (the
diachronic perspective) and as a state (the syachronic perspec-
tive).

Looked at as a process equilibration can be defined as
the central principle of self-regulation of systematically

organized wholes. By this process these wholes direct their
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own development 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., cellular induction in physiological develop-
ments and the construction of the operations in intellectual
development and (b) to compensate, within limits, for
disturbances to the developmental processes, e.g., equifinal
phenomena such as the development of the formal operations in
different cultural environments.

Looked at as a state equilibration can be defined as the
central principle of self-regulation of systematically organized
wholes. In this state, these wholes by which these wholes
maintain a relative equilibrium by relevantly varying the
activities of their parts which enables them to compénsate fer
disturbances to their equilibrium. An example at the physio-
logical level is observed in the coordination of all the homeo-
static mechanisms in the maintenance of the complex but highly
specific interior milieu which characterizes the steady state
of the organism. An example at the intellectual level would be
the coordination of scientific reasoning by the formal opera-
tions (c.f. Furth, 1969; Harris, 1959; von Bertalanffy, 1968).

it might now be asked, what is it that activates this
process of equilibration? For Piaget, intellectual equilibra-
tion is activated whenever disequilibrium is created in the
cognitive system. As he states, '"All development is composed
of momentary conflicts and incompatibilities which must be

overcome to reach a higher level of eguilibrium" (1964, p. 185).
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When this disequilibrium is introduced externally it is called
adaptational disequilibrium, When it is introduced internally
it is called organizationai disequilibrium,

Brainerd (1973) has analyzed several methods for experi-
mentally creating adaptational disequilibrium. The ﬁirst is
called dimensional discrimination training. This procedure
createsvdisequilibrium by creating conflict between perceptual
and quantitative cues. The second method is called prediction-
outcome training., Here the child is asked to make a prediction
about the result of an action which is contradicted by the
outcome of that action. The third method is called conformity
training. This can be accomplished by having the child model
a conserver, or by placing conservers and noncounservers together
and asking them to reach an agreement about the conservation
Jjudgement., The final method forgcreating adaptational dis-
equilibrium is called direct feedback training where the experi-
menter tells the child that he/she is right or wrong after
they have made their judgement.

It is because disequilibrium is essential to the posited
process of equilibration and because there are experimental
methods for manipulating it and also because behavior indices
of it can be defined, that it was one of the central variables
chosen for study in the research reported in this dissertation.
This research had as its goal the test of the equilibration

hypothesis.
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Table 1

Analysis of the Conservotion Induction bLxperiments

Properties of tle Lxperiments

Meets
Tested Testea As~ Meth-
De- Re- Fox For Non ess- od~
Confounded Con- velop~ quired Specific Specific ‘'lest- Test- Tested ment ologi-
Suc- with cept mental an Lx- Gener- Gener- ed ed For of cal
cess- Training Disequilibrium Train- Level plava- aliza- aliza- TFor Tor Dura- Con- Ses-~ Cri-
Lxperiment Fful Method Methods ed of Ss tion tion tion RTL RICS bility flict sions Trials teria?
Bearison Yes Measure- Dimensional- C.C.Q. N.C. Y os Yes Yes No No Yes No 1l ? Yes
1969 ment discrimination (weak) success- 1 mo. 20—
opera- -neg.,, comp., Success~ ful 7 mos, 45!
tions counting feed- ful Suc-~
back, in- cess-~
direct verbal ful
1 feedback
Beilin Yes Gpl Dimensional- C.H, Mixed Yes Yes Yes No No Yes No 2 35 ea. Yes
1960 Verbal discrimination C.L. NCs- Success— unsuc-— X of 3 con-
rule ~-comp., neg., TCs ful cessful weeks cept
instruc- direct verbal suc-
tion and feedback and cess-—
reinfor- physical ful
2 cement r'fumt,
Ihid. No Gp2 Dimensional~ C.HN. Mixed Yes Yes Yes No No Yes No 2 36 ea. Yes
Hon- discrimination C.L. NCs- unsuc-— unsuc-— X of 3 con-
verval -comp,, direct TCs cessful cessful wveeks cept
reinfor- physical unsuc-
cement r'{mt. cess-
ful
Ibid. No Gps Ibid. C.N. Mixed Yes Yes Yes No No Yes No 2 36 ea. Yes
Verbal C.L. NCs~ unsuc= unsuc- X of 3 con-
orienta-~ T'Cs cegsful  cessful weeks cept
tion re- unsuc—
inforce- cess~—
ment ful
Ibid. No Gp4 Dimensional- C.N. Mixed Yes Yes Yes No No Yes No 2 36 ea. Yes
Lguili-~ discrimination C.L, NCsw~ unstic- unsuc- X of 3 con-
bration ~neg. TCs cessful cessful weeks cept
unsue-
cess-
ful

dRefers to the use of

methods which will enable the

diagnosis of the genuineness of the

understanding of conservation,

L9



Table 1

(Continued)

Meets
Tested Tested As~ Meth-
De- Re- oy For Non ess- od-
Confounded Con- velop- quired Specific Specific Test- Test- Tested ment ologi~
Suc- with cept mental an Ex- Gener- Gener- ed ed For of cal
cess- Training Disequilibrium Train- Level planu- aliza- aliza- For For bura- Con~ Ses- Cri-
Lxperiment ful Method Methods ed of $s  tion tion tion 'y RTCS bLility flict sions Trials texia
Boesma & Yes Discrimi- Dimensional C.N, NCs Yes Yes Yes No No Yes No 2 12 Yes
Wilton pation discrimination C,L.: sue- success- 3 wks., ea.
1974 learning -comp,, dir- cess— ful suc- con-
sets ect verbal ful cess-~ cept
feedback & ful
physical
3 r' fint,
Brainerd Yes Direct bDimensional C.C.Q. NCs Yes Yes No Yes No No No 1 12 Yes -
1972a feed~- discrimination suc-— suc-—
back ~comp. , cess- cess—
direct ful ful
verbal feed-
4 back
Lrainerd Yes birect Ibid. C.N.- Mixed Yes Yes Ho HNo No Yes No 1 18 Yes
19720 {eed- NCs- suc— 1 wk.
back 1TCs cess - suc-
ful cess-
5 ful
Brainerd Yes Direct Ibid. C.L. Mixed Yes Yes Yes No No Yes No 1 12 Yes
1974 feed- NCs - (weak) success-
back 1Cs suc— ful 1 wk,
cess—~ suc-
ful cess—
5} ful
bBrainerd Yes Direct Ibid, C.bD.Q. Mixed No Yes No No No Yes No 1 Y No
1976 feed- suc- im-
back cess—~ med-
ful iate
1 wk,
suc-
cess-—
7 ful
Brison Yes Con- Dimensional C.C.Q. NCs Yes, Yes No Yes No No No 2 5 Yes
1966 formity discrimination suc- 4 out
train- ~ eg,, conp. cess-~ of 5
ing-cons~ direct ver- ful train-
erving bal feedback, ed Ss
peer physical suc-
r'fumtc. cess-
8 ful

R9



Table 1 (Continued)

Meets
Tested Tested As~ Meth-
De- Re- Tor F'or Non ess- od-
Confounded Con- velop- quired Specific Specific Test- Test- Tested ment ologi-
Suc~- with cept mental an LEx- Gener- Gener- ed ed For of cal
cess— Training Disequilibrium Train- Level plana- alizo- aliza- For For Dura~ Con- Ses- Cri-
Experiment ful Method Methods ed of 8Ss tion tion tion 11T RTCS bility flict sions Trials teria
Bucher & Yes Operant bimensional C.N, ? No Yes Yes No No No No App. Min. No
Schneider condi- giscrimination C.S, Con- (weal) unsuc-— 48 of
1973 tion- -A-S, cocmp., C.C.Q. ser- suc-— cess~ 236
ing direct verbal va~ cess- ful
feedback, & tion ful
physical r'fmt. not
pre-
test-
9 ed
Charbon- Yes Conform- Dimensional C.C.Q. NCs Yes Yes No No No Yes No 1 4 Yes
neau, ity discrimination uc- im-
Robert training -~-comp., direct cess~ med-
Boorassa adult verbal feed- ful iate
& Gladu- mnodel back from 1 wk.
Bissonn- model's 3 mo.
ette judgment suc-~
1976 cess-
10 ful
Christie & No Gp.l Dimensional C.L. N.C. Yes Yes No No No No No ? 96 No
Smothergill Dig- discrimination unsue-
1970 crimi- -comp. direct cess-
nation feedback ful
learning
set
Gp.2 None
Ss un-
TInform-
ed of
11 results
Cooley & Yes Operant Dimensional C.C.Q. NCs Yes Yes Yes No No Yes No X. X. Yes
Martin condi- discrimination suc- success- im- 13 329 .
1972 tioning A-S3, direct cess-— ful med-
pro- verbal feed- ful RE.C.W, iate
grammed back, 1 mo,
learning physical r'fmt. 5 mos.
suc-
cess-
12 ful

69



Table 1 (Continued)

. Meets
Tested Tested As- Me th-
be- Re~ Ior For kon ess~ od-
Confounded Con- velop-~ quired Specific Specific Test- Test- Tested ment ologi-
Suc- with cept mental an bx- Gener- Gener- ed ed For of cal
cess~ Training Disequilibrium Train- Level plana- alizp- aliza- For For Dura- Con- Ses- Cri-
Experiment ful Method Methods ed of Ss tion tion tion RTE RTCS  bility flict sions Trials teria
Cooley, No Operant Ibid, C.W. NCs Yes Yes Yes No Yes Yes No X. X. Yes
sraun, & condi- unsuc- unsuc-— un- im- 16 266
Kerger tioning: cessful  cessful suc~ med-
1977 program- cess- 1nte
med ful 1 mo.
learning 6 nmos.,
unsue—
cess—
12 ful
Curcio, Yes 1. Dim- Dimensional C.D.Q. Mixed Yes Yes No No No Yes No 2 ] Yes
Kattef, ension- discrimination NCs- success— im-
Levine & al dis- -neg,, comp,, TCs ful Re- med-
Robbins crimina- A-~S, indirect compen— iate
1972 tion verbal feed- sator Ss 1 wk,
2. Addi- Dback, verbal - suc-
tion-sub- feedback cess-—
traction ful
3. Reversi- re-
bility comp-—
ensa-~
tor
14 8s
Figurelli & Yes Verbal Dimensional C.C.Q. Mixed Yec Yes No No No No No 1 ? No
Keller rule in- discrimination C.D.Q, NCs- success-
1972 struc-~ ~-comp,, dir- C.N. TCs ful re
tion ect verbal C.S. middle
& visual feed- C.2. class
back, physical dim, Ss
15 r'fmt, space
Fleishman, Yes Gp.1l None C.C.Q, NCs Ho Yes No No Yes No No 1 3 No
Gilmore Re Contin- success— unsuc—
Ginsburg Gp. uity ful cess~
19, 3 training ; ful
kxp. I. Gp.2 None
Contin-
ulty -
visual
training
(langu-
age acti-
vatlond .
Gp.3 Dimensional
Feed- discrimination
back ~comp, direct

verbanl foecdbacd

0L



Table

1 (Continued)

Meets
Tested Tested As-~ Meth~
De- Re- For For Non ess~- od-
Confounded Con- velop~ quired Bpecific Specific Test- Test- Tested ment ologi-
Suc- with cept mental an Lx- Gener- Gener- ed ed For of cal
cess- Training Disequilibrium Train- Level plauna- aliza~ aliza- For For Dura- Con~ Ses- Cri-
Experiment ful Method Methods ed ol s tion tion tion Ik RICS bility flict sions Trials teria
Ibid, No Oune to None C.b.Q. 7 No No No No No No No 1 ? No
kxt. II one cor- Not
res- pre-—
pond~ tested
17 ence
Ibid. No One to None c.b.Q, ? No No No No No No No 1 ? No
Lxp., JIII one c¢or- Not
res-— pre-
pond- tested
18 ence
Frank Yes Gp.1l 1. Pre- C.C.QQ. Mixed Yes Yes No No No Ho No ? ? No
1966 Gp. Per- aiction success-—
2 ceptual -outcone ful
screen- 2. Dimen-
ing, sional
-4-5 yr, discrimination
olds -comp. direct
visual feed-
back
Gp.2
Per-
ceptual
screen-
ing
5-7 yr,
19 olds Ibid.
Gelman Yes Dis- Dimensional C.N. NCs Yes Yes Yes No No Yes No 2 192 Yes
1969 crimina- discrimination C.L. success- suc- im- ea.
tion -comp,, direct ful cess~ med- con-
learning verval feed- ful Re iate cept
sets back & physi- c.c.q., 2-3
cal r'fmt. C.M., wks.
: suc-
cess-
ful

1L



Table 1 (Continued)

Meets
Tested Tested As~ Meth-
De- Re- For Yor HNon ess~— ' od-
Confounded Con~ velop~ quired Specific Specific Test- Test~ Tested ment ologi-
Suc- with cept mental an Ex- Gengr- Gener- ed ed For of cal
cess- Training Disequilibrium Train- Level plana- alfza- aliza- For For Dura- Con- Ses- Cri-
Experiment ful Method Methods ed of 8s tion tion tion RTE RTCS bility flict sions Trials teria
Greitzer Yes Gps. 1 & Dimensional C.L. N.C. Yes ? No No No Ho No ? ? No
& Jeffrey Gps. 2, dis- discrimination
1973 1, 2, crimina- -comp., direct
tion feedback
learning
set
pretest-
to pre-~
lest
Gps. 3 &
45 Oop-
erant
condi-~
tioning
fading
(pretest-
no pre-
21 test)
Gruen Yes Gp. 1 Dimensional C.N, NCs Yes Yes Yes No No No No 2 32 Yes
1965 Re pretrain- discrimination Gp. 2 Gp. 2
Gp. 2 ing + ~comp., feed- success-
direct back from ful re
Lraining counting . CuM,
Gp. 2 Dinensional C.L.
pretrain- discrimination
ing + ~A-S
conflict
29 training
Halford Yes Classi- 1. Dimensional C.D.Q. NCs No Yes No No No No No 7 ? No
1870 fication discrimination succass—
learning 2, Prediction ful
set outcome

training 3. Direct
23 feedback




Table 1 (Continued)

Meets
Tested  Tested As- Meth-
De~ Re- For I'or lon ess-~ od~
Contfounded Con- velop- quired Specific Specific Test- Test~ Tested ment ologi=-
Suc-~ with cept mental an lkx- Gencr- Gener- ed ed For of cal
cess— Training Dbisequilibrium Train- Level plana- aliza-~ aliza- For I'or Dura~ Con-~ Ses- Cri-
Lxperiment ful Method Methods ed of Ss tion tion tion RTLE RTCS bility flict sions Trials teria
Halford & Yes One-to- 1. Prediction- C.H, NCs Yes Yes No No No Yes No ) ? Yes
Fullerton one cor- outcome success- im-
1970 respond- 2., bLimensional ful med-
ence dis~ discrimination- iate
crimina~ comp., indirect 3 wks.
tion verbal feed- suc-
learning back, visual cess-
& equili- feedback ful
24 bration
liamel No Identity None C.C.Q. NCs ? Yes No No No No No ? ? No
1971 training
(language
improve-
0 went)
llamel & Yes Gp. 1 Dimensional C.C.Q. Mixed Yes Yes Yes Yes No 1 5 Yes
Riksen Identity discrimination NCs~- Gp. 1 + Gp. 1 + im- :
1973 v.z.I. ~comp., direct TCs 2 suc- 2 suc-~ med-
training verbal feed- cessful cessful iate
o back Re C.S., 1 wk.
Gp., 2 1. Dimensional C.N., C.V. Gp. 1
reversi- discrimination- C.A. & 2
bility -neg., comp. suc-
V.R.I. direct verbal cess~
Training & visual feed- ful
back
3. Prediction
26 outcome
Hamel, Van Yes Gp. 2 + 3 bimensional C.C.Q. Gp. 2~ Yes Yes No No No No No 1 ? No
Der Veer, Gp. 2 Language discrimination TCs Gp. 2
& Westerhof ctiva- —comp, indirect Gp., 3~ suc-
1972 tion & direct verbal NCs cess—
verbal feedback ful
rule
instruc-
tion

€L



Table 1 (Continued)

Meets
Tested Tested As—~ Meth-
be- Re~ For For Non ess— od-
Confounded Con- velop- quired Specific Specific 7Test- Test- Tested ment ologi-
Suc- with cept mental an kx- Gener- Gener— ed ed For of cal
cess~ Training Disecquilibrium Train- Level plana- aliza- aliza~ For For bDura- Con- Ses- Cri-
Experiment ful Method Methods ed of Ss tion tion tion RTE RTCS bility flict sions Trials teria
llatano & Yes Gp. 1 Dimensional C.N. NCs No Yes No No Yes Yes No 2 48 No
Soga Gps, Conflict discrimination Gps. 1, un-
1969 1, 3, negation -comp., A-S, 3, 4 suc-
Lxpt., 1 4 b ex- physical success~ cess~
ternal r'imt, ful ke ful
rein- - posttest
force~ 2
went
Gp. 2 Dimensional

Conflict, discrimination
negation A-S.

o ext.

rein-

force-

ment

Gp. 3 Dimensional

Lxt, re- discrimination

inforce-~ -—comp.,

ment re physical

consexr—~ r'fnt,

vation o

Gp., 4 bDimensional

Conser- discrimination .
vation . ~-comp., A-S, :

conflict, physical
ext., re- r'fmt.
inforce~-
ment .
Grp. 5 Dimensionzal
Conflict discrimination
negation comp. A-S,
10 ext. indirect verbal
rein- - feedback
force-
ment,
counting,
verbal
sugpges—

28 tion




Table 1 (Continued)

Meets
Tested Tested As~ Meth-
De- Re- For For Non ess— od-~
Confounded Con- velop~ quired Specific Specific Test~ Test- Tested ment ologi~-
Suc- with cept mental an kx- Gener- Gener- ed ed For of cal
cess- Training Disequilibrium Train- Level plana- aliza- aliza- For For bura-~ Con- Ses- Cri-
Experiment  ful Method Methods ed of Ss tion tion tion RTE RTCS Dbility flict sions Trials teria
Ibia, Yes Gp. 1 Dimensional C.N. NCs No Yes No No No HNo No 2 48 No
Expt. 2 Gp. 1 Verbal discrimination Gp. 1
sug- ~comp,, A-S, success~
ges- indirect ful
tion, verbal feed-
inter back, physical
numeri- reinforcement
cal rela-
tions,
ext,
rein-
force-
_ent B
Gp. 2 Dimensional
Same as discrimination
1 but no -comp., A-S,
rein- indirect
force- verbal
2g ment feedback
Inhelder Yes 1, Dim- None C.C.Q. NCs Yes Yes No No Yes Yes Quali- 2 ? Yes
Sinclair TCs ensional TCs TCs TCs im- tative
Bovat discri- success- suc- med- present
1974a mination ful cess—~ iate in
—comp. , ful 1-3 some
indirect wks. Ss
verbal TCs
feed- suc~-
back, cess-
visual ful
feed-
back
2. Pre-
diction-
30 outcome




Table 1 (Continued)

Meets
Tested Tested . As- Meth-
De- Re- For For Non ess— od-
Confounded Con- velop~ quired Specific Specific Test- Test- Tested ment ologi~
Suc- with cept mental an Lx- Gener- Gener- ed ed For of cal
cess Training Disequilibrium Train- Level plana- aliwa- aliza-— For For Dura-~ Con~ Ses- Cri-
Experiment ful Method Methods ed of Ss tion tion tion RTYE HTCS Dbility flict sions Trials teria
Ibid. Yes 1. Dim- None C.b.Q. NCs Yes Yes No No Yes Yes Quali~ 3 ? Yes
1974b TCs ensional TCs TCs TCs 4-6 tative
discri- success-— suc- wks. pres-
mination ful cess~ TCs ent
~conp. , ful suc- in-
indirect, cess~ some
verbal ful Ss
feedback
& feed-
back
from
31 counting
Ibid. Yes 1. Dim- None C.M. NCs Yes Yes No No Yes Yes No 3 ? Yes
lu74c TCs ensional C.H. TCs TCs TCs 6~8
discri- success— suc- Wwks.
mination ful cess-—
—-comp. , ful
indirect
verbal
32 feedback
Ibid. ilo Verbal None C. M. Mixed Yes Yes No No Yes Yes No 3 ? Yes
1974d training C.N. unsuec-— suc- 2 wks.
cessful cess— un-
ful suc—~
cess—
ful
33
Ibid. Yes 1. Dim- None C.L. NCs Yes Yes No No Yes Yes Quali- 3-4 Yes
1974e HCs ensional TCs NCs & suc- 4-6 tative
& discri- . TCs cess~- wks, pre-
TCs mination success- ful NCs sent
-comp. , ful & in
indirect 1TCs some
verbal suc-— Ss
feedback cess—-

34 ful

AL



Table 1

(Continued)

Meets
lTested Tested As- leth-
De-~ Re~ For For Non ess- od~-
Confounded Con- velop- quired Specific Specific Test- Test~ Tested ment ologi-
Suc-- with cept rental an bBx- Geney- Gener- ed  ed For of cal
cess Training Disequilibrium Train- Level plana- alizsa- aliza- For For Dura- Con- Ses- Cri-
Experiment ful Method Methods ed of Ss tion tion tion RTE RTCS bility flict sions Trials teria
Ibid. Yes 1. Dim- None C.D.Q. NCs Yes Yes Yes No Yes Yes Quali- 6 ? Yes
19741 NCs ensional C.C.¢. TCs NCs & C.W, suc~ time? tative
& discri- TCs suc- suc- cess- suc- pre-
TCs mination cessful cess- ful cess- sent
-comp. , ful ful in
neg. , some
indirect S5s
verbal-
visual
feedback,
feedback
from
1 ¥ r
56 counting
Kingsley & Yes Learning Dimensional C.W. Mixed Yes Yes No Yes No Yes No 9 Yes
Hall sets discrimination C.L, success~ unsuc- 4 mos.
1067 ' ~comp,, direct ful cess—
verbal-visual ful
feedback
A-S re C.L.
36
Lefebre & Yes 1. Di- None c.c.Q. N.C. Yes Yes ? ? ? Yes ? ? ? Yes
Pirard men- success—~ 2 mos.
1972b sional ful suc-
discri- cess-
mination ful
~comp. ,
indirect
verbal
feedback
37
LeFrancois Yes Learning 1. Dimensional C.M, NCs No Yes No No No No No ? ? No
1968 sets discrimination success-—~
~comp,., indir- ful
ect verbal
feedback
38 -
b ~J

Analysis is based upon Charbonneau eﬁ. al.'s (1976) description.



Table 1 (Continued)

Meets
Tesled Tested As~ Meth-
be- Le- Yor For Non €SSe od-
Confounded Con- velop~ ¢uired Specific Specific Test- Test-~ Tested ment olegi-
Suc- with cept mental an ix- Gener- Gener- ed ed Tor of cal
cess Training Disequilibrium Train- Level plana- aliza- aliza- For TFor bura- Con- Ses- Cri-
Experiment ful Method Methods ed of 8Ss tion tion tion RTE RTCS bility flict sions Trials teria
Mermel- NO Gp. 1 None C.N. Mixed Yes Yes No Yes No Yes No 8 ? Yes
stein, Cogni- unsuc- un- 1 wk.
Carr, Mills, tive cessful- suc-~ 2 mos,
& Schwartz conTlict o all cess- 3 mos.
1967 Gp. 2 bimensional groups ful un-
Multiple discrimination suc-
classi-~ ~comp., direct cess-
fica- verbal feed- ful
tion  back
Gp. 3 Dimensional
Verbal discrimination
rule ~-comp., neg.
instruc-~ direct verbal
tion feedback o :
Gp. 477 Prediction
Language oOutcome
activa-
39 tion
Mermel- No Gp. 1 None C.N. Mixed Yes Yes Yes, un- Yes No Yes No 8 ? Yes
stein & Cogni-~ unsuc— suc- un- 3 wks,
Meyer tive cessful cess- suc- 2% mos.
1969 confliet =~ - all ful cess-~ 5 mos.,
Gp, 2 Dimensional . groups ful unsuc-
Multiple discrimination cess-
clagsi- -comp., direct ful
fication verbal feed-
_ back
Gp. 3 Dimensional
Verbal discrimination
rule ~comp,, neg.
instruc~ direct verbal
tion  feedback
Gp. 4 Prediction
lanpguage outcome
activa-
40 tion
Miller & Yes Conform- Dimensional C.L, NCs Yes Yes No No Not Ko No 1 ? No
Brownwell ity con- discrimination C.W. success— on
1875 serving -comp., direct ful post-
peer verbal feed- test
back

41
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Table 1 (Continued)

Meets
Tested Tested As— Meth~-
De-~ Re-~ For For Non ess-— od~-
Confounded Con- velop~ quived Specific Specific Test- Test~ Tested ment ologi~
Suc- with cept mental an kEX- Gener-— Gener— ed ed For of cal
cess Training Disequilibrium Train- Level plana- aliza- aliza— For For bura~- Con- Ses- Cri-
ILxperiment ful Method Methods ed of 8s tion tion tion RTE WCS  bility flict sions Trials teria
Murray Yes Conform- Dimensional C.8. Mixed Yes Yes Yes ? ? Yes No 1 3 Yes
1972 ity con- discrimination CN but succass—- suc- 1 wk.
serving comp., direct CM sigr- ful cess~— suc—
peer feedback C.C.Q. nifi- ful cess-
Cc.D.Q. cant ful
c.W. effect
with
42 11 NCs
Murray Yes Conform- Dimensional C.W. NCs Yes Yes Yes No No No No 1 4 Yes
1974 ity-con- discrimination TCs success—- suc-
serving ful cess—
peer ful
re NCs
&L TCs
to C.M,
& not
49 to C.C.Q.
Overbeck & Yes Gp. 1 Dimensicnal C.W. Mixed VYes Yes No No No No No 1 12 No
Schwartz " Re Rein- discrimination success-~
1970 Gps. forced -comp,, direct ful Tre
1 & 2 active verbal & Gp. 1 &
training visual feed- 2
back
Gp. 2 Ibig.
Rein-
forced
passive
Iraining
Gp. 3 None
Non re-
inforced
active
training ,
Gp. 4 “None
Non re-
inforced
passive
44 training




Table 1 {(Continued)

Meets

Tested Tested As- Meth-
De- Re- For For Non esse~ od-
Confounded Con- velop- quired Specific Specific Test- Test- Tested ment ologi-
Suc- with cept mental an Lx-~ Gener- Gener- ed ed TFor of cal
cess Training Disequilibrium Train- Level plana- aliza- aliza- For For Dura- Con- Ses- Cri-
Experiment ful Method Methods ed of 8Ss tion tion tion RTE RTCS bility flict sions Trials teria
Peters Yes Gp. 1 Dimensional C.N. Mixed Yes Yes Yes No No Yes No 2 3 Yes
1970 Re Mon discrimination success—- unsuc- 2 wks, '
Gp. cued neg. ) ful cessful suc-
1, dis- Gps. 1, re C.A. cess~—
2, covery o 2, 3 ful
3 Gp. 2 Dimensional on post- Gps. 2
Per- discrimination test 1. & 3
ceptual ~counting, Gps. 2,
cue cue discrep- 3 on
guided ancy, neg. posttest
dis- 2.
LOVEeYY = .
Gp. 3 Dimensional
verbal discrimination
didactic -neg., direct
instruc- feedback
45 tion
Rosenthal Yes Gp. 1 Dimensional C. Space Mixed Yes Yes No No No No No ? ? No
& Zimmerman Model, discrimination C.M, NCs success-—
1972 rule & -~comp, direct C.W. ful
Expt. 1 feed- feedback C.N. all
back to C.C.Q. gps.
model C.b.qQ.
Gp. 2 Ibid.
Model,
o rule,
Ieedback
to C
_nodel _
Gp. 3 Ibid.
Model,
rule, no -
feedback
to
_model .
Gp. 4 Ibid,
Model,
no rule,
no feed-
back to

46 model

08



Table 1 (Continued)
Meets
Tesled Tested As- Meth-
De- ke- For For HNou ess— ot~
Confounded Con- velop- quired Specific Specific “test- Test- Tested ment ologi~
Suc- with cept mental an bx- Genor- Gener- ed ed For of cal
cess ‘Irainiug Disequilibrium Train- Level plana- aliaa- aliza- or For bura- Con- Ses- Cri-
Lxperiment ful Method liethods ed of 6s tion tion tion RTL RICS bility flict sions Trials teria
Losenthal & Yes Gp. 1 Dimensional C.5pace ? Yes Yes No No No Ho No ? Ho
Zimmerman Gp.1l Model discrimination C.M, suc-
1972 rule no  -comp., direct C,VW. cess—
Lxpt. 3 feedbach feedback C.H. ful re
to model c.c.q, Gp, 1
Gp. ¢ Cc.D.Q.
V.R. Y -
no model-
ing, no
eXpos—
ure to
trans-
forma-—
tion
4
Ibid. Yes Model, Diwensional Ibid. ? Yes Yes Lo No No Ho No ? No
Lxpt. 4 no rule discrimination sipgn., success-—
no feed- -conp., direct effect ful re
back to feedback for Judge-
model judge- ments
ments
44, only
lothenberg Yes Learning Dimensional .C.N, Mixed Yes Yes No o No No No ? No
& Orost sets digscerimination suceess-
1969 con-— -neg,, A-S, ful
Expt, 1 formity~ direct feed-
couserv-~ back
49 ing peer
Ibid, Yes Ibid. Ibid. C.H. Mixed Yes Yes ko No No Yes No 3 Yes
Lxpt, 2 suceess—~ in-
ful med-
iate
50 2 mos.
Ibid. Yes Ibid. Ibid. C.H. Mixed Yes Yes Yes No Ho Yes No 4 Yes
Lxpt. 3 SUCCeSS— suc- im-
ful cess—~ med-
ful iate
to 2 mos,
C.b.Q. 3 mos,
suc~
cess-
51 ful

I8



Table 1 (Continued)

Meets
Tested Tested As- Meth-
be- Re- Fouv Jor Ron ess- od-
Confounded Con- velop~- quired Specific Specific ‘Test- Test- Tested ment ologi-
Suc~- with cept mental an kx- Genex- Gener- ed ed For of cal
cess ‘Training Disequilibrium Train- Level plona- aliza- aliza- For For bura- Con- Ses- Cri-
Lxperiment ful Method Methods ed of 8s tion tion tion IiTE RTCS bility flict sions Trials teria
Sheppard Yes Gp. 1 C.C.Q. HCs Yes Yes Yes No No Yes No 4 ? Yes
1974 Gps. Comp- (1) bLimen- C.M, success- Gp. 1 4 days
1 & 2 ensa- sional dis- ful both success- 2 wks.
tion and crimination- groups ful to 2 1nos.
combi~ comp., indirect C.N. both
natorial feedback Gp., 2 groups
training (2) Predic- success-— suce-
tion-outcome ful to cess~
Gp. 2 : C.H., ful
Ibiua, Himen- C.W.,
sional dis- C.V.
crimination-
comp,., neg.,
indirect feed-~
back
59 tion-outcome
Siegler & Yes  Gp. 1 Dimensional C.C.Q. NCs Yes Yes Yes No No Yes No 1 18 Yes
Liebert Gps., Verbal discrimination success- unsuc- 1 wk.
1973 1, 2 rule -comp., A-S, ful - cessful suc-
& 3 instruc- direct feed- three re C.L. cess—
tion __ back (rule) groups ful -
Gp., 2 Dimensional three
feed~ discrimination groups
back -conp., A-S,
direct feed-
back (right
e or_wroug)
Gp. 3
V.R.I + Ibid.
feed-
53 back
Sigel Yes Multiple Dinensional Not NCs Yes No Yes No No Yes No ? ? Yes
Roeper & classi- ~discrimination trained success- 2 wks.
Hooper fication comp., neg., direct- ful to suc-~
1966 & revers- indirect ly on C.M,, cess-
ibility feedback conser- c.Cc.q., ful
vation c.w.,
not to
54 C.V.
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Table 1 (Continued)
Meets
Tested lested As- Meth-
De- lie- For For Non csSS~ od-
Confounded Con- velop- quired Specific Specific Test- Test- Tested ment ologi-
Suc- with cept mental an lx- Gener- Gener- ed = ed For of cal
cess Training bisequilibrium Train- Level plana- alizi- aliza- For Tor Dura- Con~ Ses- Cri-
Experiment ful Method Methods ed of 5s tion tion tion RTY R1TCes  bility flict sions Trials teria
Silverman & Yes Conform- UVimensioual C.L. HCs Yes Yes Yes No Yes Yes No 1 ? Yes
Geiringer ity-con- uisecrimination SUCCESS~ Success— dur- 1 mo.
1973 serving -comp, direct ful ful ing suc-
peer feedback to C, expt., cess-
suc- ful
cess-
Silverman Yes Conform~ Dimensional C.A, NCs Yes Yes No No Yes Yes No 1 ? Yes
& Stone ity~-con- discrimination success- dur- 1 mo. '
1972 serving ~comp, direct ful ing suc-~
peer feedback expt. cess-
. suc~ ful
cess~
56 ful
Sjbberg, Yes Gp. 1 Dimensional c,.W, NCs Yes Yes Yes Yes No No No 1 ? Yes
lloijer & RRe Reversi-~ Jdiscrimination OCs success- success—  suc—
Olsson Gp.3 bility -comp,, direct ful re ful re cess-—
1970 verbal tfeedback VRI A-S, ful
rule Gps. VRI Gp. re
instruc~ A-S,
_tion y VRI &
Gp. 2 Ibid., OCs
Decent-—
ering
_VRI i
Gp. 3 Ibid.
Addi-
tion-
sub-
trac-—
tion
_VRI e e
Gp. 4 Dimensional
Lxternal discrimination
visual -comp,, direct
reinfor- visual
cement, feedback
reweigh-
57 illg
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Table 1 (Continued)

Meets
Tested  Tested As- Meth-
be- e~ For For hon ess~ od-
Confounded Con- velop- quired Specific Specific ‘“est- Test-~ Tested nent ologi-
with cept mental an lix- Gener- Gener- ed ed Tor of cal
Training Disequilibrium 1rain- Level pluna- alisa- aliza- For I'or Dura- Con- Ses- Cri
Lxperiment Method Methods ed of bs tion tion tion Rk RTCS  bility flict sions lrials teria
Smedslund Gp, 1 bimensional C.VW. Mixed Yes Yes No No No Yes No 2 32 Yes
1961a Lxternal (discriwination unsuc- ini—
visual ~comp., direct cessful medi-
r'fut, visual feed- ately
______ bacl 1 no.
Gp. 2 Dimensional unsuc-~
Lxternal discrimination cess—~
r'fmt of ~comwp., A-5, ful
addition (irect visual
subtrac- feedback
58 tion ... .. : .
Smedslund Lxtine~- Dimensional C.W. Mixed VYes Yes Yes No No Ko No 3 36 Yes
1961b of discrimination unsuc— unsuc-
visual ~conp., direct cessitul  cessful
cues verbal & vis- re
- ual feedback C.S.
59
Smedslund Conflict Dimensional C.M, N.C, Yes ? No No No No No 3 36 No
1961c without discrimination o
external -—cowp,, A-S3,
60 r'fut, neg.
Smedslund Gp. 1 Dimensional .C.C.Q. NCs Yes Yes No No NO No No 3 15 No
1901d C.C.Q. discrimination C.D.Q, success-~
Iraining -couwp,., A-S, ful
Gp. 2 Ibid. re
61 C.D.y. pr 2
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Table 1 (Continued)

Meets
Tested Tested As- Meti—~
De- Re- Yor I'or hon ess- ou-
Confounded Con- velop—- quired Speciflic Specific Test- lest- Tested ment ologi-
Suc- with cept mental an Lx- Gener- Gener- ed ed TFor of cal
cess— Training bisequilibrium Train- Level plana~- alize- aliza- For I'or bura- Con- Ses- Cri-
Experiment ful Method Methods ed of Bs tion tion tion BTl IPCS  bility flict sions Trials teria
Sniedslund Yes Gp. 1 bimensional C.L. NCs No Yes No Yes No' Ho Yes 3 ? NO
1963 Gp. 4 Step- discrimination suceess- suc—~ Quan-
wvise A-S ful cess— tita-
addition Gp., 4 ful tive
subtrac- Gp.4 re
tion- : Gp. 1
Miller- some
Lyexr B ) evid-
Gp. 2 Ibid. ence
cou~ of its
pound involve-
addition ment
subtrac~
tion-
Mul ler
Lyer .
Gp. 3 None
Streng-
thening >
MUller
Lyer -
Gp. 4 Prediction
Predic- outcome -
tion neg., visual
out- feedback
_coue. o )
Gp. S Ibid.
Combin-
ation
of
62 above i )

g8



Table 1

(Continued)

Meets
ested Tested As- Neth~
be- e~ For I'or non ess- ou~
Confounded Con- velop- quired Specific Specific Test- Test- Tested ment ologi-
Suc- with cept nental an bx- Gener- Gener- ed ed For of cal
cess—~ Training Disequilibrium Train- lLevel plana- aliza- aliza- For For bura~ Con- Ses- Cri~
Lxperiment ful Method Metlhods ed of 8s tion tion tion Rk RTCS  bility flict sions ‘I'rials teria
Smith Yes Gps. 1 & Dbinecnsional C.W. NCs Yes Yes No Yes No Yes No 1 12 Yes
1968 Gps. 2 addi- discrimination TCs V.R.I. unsuc- 1 wk,
4, 5 tion- ~A-5, success— cess— un—
k6 sub- ful for ful suUc~
trac- NCs & cess-
tion ) L TCs . ful
Gps. 3 & DbLimensional R.P. suc-
4 Re- discrimination cessful
inforce~ comp., visual for 1Cs
ment feedback
pract-
Gps. 6 & Dimensional
6 Verbal discrimination
rule in- -comp., direct
struc- feedbuck, neg.
63 tion
Strauss & No Gp. 1 Prediction C.C.Q. Mixed Yes Yes No No No Yes No 2 8 Yes
Langer Conflict outcone-visual unsuc- 10
1970 & screen- feedback cessful days
dng o ST to
Gp. 2 1. Prediction 2 wks,
Conflict outcome unsuc-
& no 2. Dimensional cess-
screen~ discrimination ful
ing -comp., visual
. feedback ~
Gp. 3 None
To con=-
flict &
screen-
_ing -
Gp. 4 None
To con-
flict & o
ne )
screen-
G4 ing




Table 1 (Continued)

Meets
Tested Tested As~ Meth~
De- Re- For For Non ess~— od-
Confounded Con- velop- quired Specific Specific Test- Test- Tested ment ologi-
Suc- with cept mnental an Lx- Gener- Gener- ed ed For of cal
cess~ Training Disequilibrium Train- Level plana- aliza- aliza- For For bura- Con- Ses- Cri-
Lxperiment ful Method Methods ed of Ss tion tion tion RTL RTCS bility flict sions Trials teria
Wallach & Yes Reversi~ 1., Prediction C.KN. N.C. Yes Yes No No Yes Yes No 1 8 Yes
Sprott bility outcor.e success~ suc- <-3
1964 training 2. bimensional ful cess- wks,
discrimination ful suc—
-neg,, A-S, cess-
comp. visual ful
65 feedback
Wallach, Yes Gp. 1 1. prediction C.N, N.C. Yes Yes Yes No Yes  Yes No 1 4-6 Yes
Wall & Gp. 1 Reversi-~ outcome success~ unsuc- suc~ 2-6
Anderson bility 2. Dimensional ful cessful cess~ wks,
1967 training discrimination re to ful suc-
~comp., neg., Gp. 1 C.C.Q. re cess-~
visual feed- Gp. 1 ful
~ back . re
Gp. 2 None re Gp. 1
Addi- conservation:
tion- arrays not
sub- transformed
trac-
66 tion
Winer Yes Gp. 1 Dimensional C.H, NCs Yes Yes Yes No No Ho Yes 2 26 Yes
1968 Gp. 1 Addi- discrimination- success~ unsuc- quan-
expt. 1 tion- -A-S, ful re cessful tita~-
subtrac- Gp. 1 to C.C.Q. tive
tion Gp. 1
set showed
training none
& con-—
_flict
Gp., 2 None
Addition
subtrac-
tion set
training o
no con- 3
67 flict




Table 1 (Continued)

Meets
Tested Tested As- Metlhi~
De- ke~ For For Non ess- oa-
Confounded Con- velop- quired Specific Specific Test- Test- Tested ment ologi-
Suc- with cept mental an Lx- Gener- Gener- ed ed I'or of cal
cess- Training Disequilibrium Train- Level plana- aliza- aliza-~ Yor For bura- Con- Ses- Cri-
Lxperiment ful Method Methods ed of 3s tion tion tion RTH RTCS DbLility flict sions Trials teria
Wohlwill & WNo Gp. 1 1. prediction C,N, Mixed Yes Yes Ho No No Ho o 2 18 No
Lowe Rein- outcone rever- unsuc-
1662 forced 2., Dimensional bal cessful
practise discrimination tests all gps.
-comp.,, feed- not sign.,
back from different
o ~___counting . from
Gp. 2 1. Prediction control
Addition outcome
subtrac- 2. Dimensional
tion discrimination
~comp., A-8,
feedback
) ___from counting
Gp. 37 1. Prediction
Dissoci- outcome
ation 2. pimensional
discrimination
~-comp., feed-
back from
69 counting
Zimmerman Yes Gp. 1 1. prediction- C.L. N.C. Yes Yes Yes No No- Yes No 2 24 Yes
& Lanaro Gps. Modeling outcome : sSuccess~ success-— 9 days
1674 1 & 2 judge- 2. Dimensional ful ful to suc-
ment & discrimination 2 dim, cess—~
expla— -conmp., direct space re ful
nation  feedback = judgements
Gp. 2 As above, plus only
Modeling neg.
Jjudge- )
nment, ex-
planation
70 & reg.
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Table 1

(Continued)

Meets
Tested Tested As- Meth-
Re- Yor Ior Non ess- od~
Confounded Con- quired Specific Specific Tested ment ologi-
with cept an bx- Gener- Gener- For of cal
Training Disequilibrium Train- plana- aliza- aliza-~ Dura- Con- Cri-
Experiment Method Methods ed tion tion tion bility flict sions Trials teria
Zinmerman Gp. 1 1. Prediction C.IL. Yes Yes Yes Yes No Yes
& Rosenthal Modeling outcome success- success-— 7-10
1974 & ex- 2. Dimensional ful ful to days
plana- discrimination all gps. C.N., suc-
tion -comp., direct C.s., cess~-
.. feedback __ ___ all gps. ful
Gp. 2 Vimensional
Verbal discrimination
rule ~comp., direct
instruc~ Tfeedback ,
tionm o L
Gp. 3 Same as Gp. 1
Modeling
& V.R.I.

71

68
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-ENOWN

TRANSFORMATIONS

SCHEMATIC OF
AFTER THE TRA

CONTAINERS
NSFORMATION

TYPL OF
CONTAINERS

Ii's Container

S's Container

ANSWER TO
QUIEESTION 1
FIROM FIGURE 1

VERDAL RULLE (ANSWER 10
QUESTION 2 FROM _FIGURE 1 )

CONCEPT ALTERKATED
WITH TEST CONCEPT
i.e., THE QK.

1. S's fluld comp

Three 600 ml.

Because they were the same to

letely transferred} beakers Same begin with and you just . -
to another poured mine into this jar.
container . )
2. 8's fluld comp4 Three 500 ml. \
letely transferred Erlenmeyer Same Same as above -
Lo another beakers
contalner &
3. S8's fluid compqy Three 500 ml|
letely transferred flat-bottom-
to another ed tlasks Same Same as above -
contalner.

e 1 0 g it Perceptual illusion created by Because they were the same to
géte%ystiixi?eiﬁgg ;ifqugltons part{ally fillgd contq}pgr to bggin‘with and you just poureq
to a container of and 1 2- Jaid judgment of ; 7 . mine into this jar. Now it's

quary o Same high but it's skinnier th 1
different dimen- carton cut ag [T igh but § skinnler than
sions indicated yours., So they're the same.
5. TFluid added to Three 600 ml, Because mine had more to
IS's container beakers More begin with and you just
2 pourcd mine into this jar. 4

G, Some fluid Three G600 ml. Less Because mine had less to
poured out of S's beakers begin with and you just. poured .
container - mine into this jar. 5

The answers and verbal rules that wer

¢ taught in the Iirst five programs in the errorless trailning.

Fad



Y

. SCHEMATIC OF CONTAINERS KNOWN CONCEPT ALTLRN{
AFTER THE TRANSFORMATION ANSWLER TO ATED WITH TEST CON-
TYPE OF QUESTION 1 VERBAL RULE (ANSWER TO CEPT AS PER THE DATA
TRANSFORMATIONS CONTAINERS L's Container [S's Container |FROM FIGURE QULSTION 2 FROM FIGURLE ) SHEET (FIGURL )
7. Fluid is added|2 - 150 ml, Because mine had more to
to the 8's containt beakers begin with and you just
er and It is then [1 - 250 ml. poured it into this jar.
transferred to a beakers More 4
larger container E's beaker @
80
E's beaker &
156 -
8. S's fluid tra-}2 - 150 ml Because mine had more to !
nsferred to a beakers begin with and you just
larger contalner 1 ~ 250 ml. ) More poured it into this jar. 4
so that the levels beaker 7] Now it's lower than it was
of b's and 8's L's beaker ¢ § but it's wider than yours.
fluid become the S's beaker « So it's still more.
same helight. - 120
9. TFluid is taken|2 - 250 ml. Because mine had more t
from the S8's con~ beakers be i dth 2 da r ©
tainer and it is 1 - 150 ml. eglnlw.tlidn y?g J?St
then transferred beaker Less poured it into this jar.
into a smaller E's beaker @ “ 8
container 120 ml.
S's beaker @50

10. 8§'s fluid is {2 - 250 ml. .
transferred to a beakers gecguseimlne had 1655 to
smaller container |1 - 150 ml, ecin W.th and you Just
so that the levels beaker L po?re?ilgto t?is Jar. Now 8
of I's and S's B's beaker @ H ess }tls iigher than it was but
S = - it's skinnier than yours.
fluid become the - 120 ml, So it's still less
same height. S's beaker @80 - ’
11,12,13,14,15,16.{ These were - ! .
the same as #4, expept that the Final comparison of pe€§us%.tFey were the‘:ame tol
2 qt. container waps cut little by Program lo. Same bepin with and you jus p9u$e(
little, so that th¢ perceptual ilt i mine 1nto_thls Jar.. Now 1it's 8 and 10

’ high but it's skinnier than
lusion was faded oyut, and by the .

. Y - ours So they're the sane
end of program 16,|the subject wag y : y *
appropriately cons¢rving continuoys
quantity (at least{with the milk i
cartons used) withdut the percept+
ual illusion.
)

¢



SCHEMATIC OF

CONTAINERS

ANSWER IO

KNOWN CONCEPT ALTERN

flat.phottomed
beaker.

I ATTER THE TRANSTFORMATION . . ATED WITH TLEST CON-
TYPE OF QUESTION 1 X 1Y g R T AG DT e
TRANSFORMATIONS | CONTAINERS |E's Container [S's Container | FROM FIGURE QX?g'?‘?BNig?‘_}\(()ﬂN}S?‘I%gﬁ;O ) gﬁ;é,rA%IfI)égRg“L ?ATA
17,16,19,20,21,22 & . =
3. - Using skinnier| 1 qt. milk Final comparisbn of Progran 2{3
artons, the percepjtual illusion Same Because they were the same to
vas again faded out] so that by the begin with and you just poure g and 10
nd of program 23 the subject was mine into this jar. Now it's
ppropriately cousejrving continuoup S high but it's skinnier than
iuantity. - yours. So they're the same.
E4 Fluid from Two 600 ml,
5's container poureld beakers and
into completely one 150 ml.
1ew container, beaker (this ik Same Same as above. 8
the first trang-
formation with
the beaker).
25. Same as above.j Two 1000 ml.
beakers and
one 150 ml. Sanme Same as above 10
Leaker
126, Same as above. Two 500 ml.
krlenmeyer beal—
ers and one
125 ml. A Same Same as above 8
Erlenneyer A
beaker
[27. Same as above. Two 1000 ml. s
flat-bottomec
beakers and
¢
one 500 wl. Same Same as above 10

€6
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> SCHEMATIC OF CONTAINLRS ANSWER 'TO KNOWN CONCEPT ALTERNI
T§PE OF AFTER THE TRANSTORMATION QUESTION 1 : " A?Eq W%TH‘TEST“CQN_
TRANSFORMATIONS | CONTAINERS |[E's Container |8's Containas FROM FIGURE taé}f?(’;N‘_ngéﬁfo;éf&iO B gﬁLE,FA?FI;égRE”L I)’ATA
17,16,19,20,21,22 & ' ) B EEEEEEEEEESSS
5. " Using skinniex] 1 qt. milk Final comparispn of Program 2|3
Cartons, the percepjtual illusion Same Because they were the same to
vas again faded out| so that by the begin with and you just pourefl ,
tnd of program 23 the subject was mine into this jar. HNow it's & and 10
ppropriately conserving continuouls s high but it's skinnier than
jwantity. A yours. So they're the same.
4. Tluid from Two 600 ml.
B's container pourdd beakers and
into completely one 150 ml,
iew container. beaker (this ik - Same - Same as above. : 8
the first trangs- [:]
formation with
the beaker).
5.  Same as above. Two 1000 ml,
beakers and
one 150 ml. Same Same as above 10
beaker
26, Same as above. Two 500 ml,
Erlenmeyer beald- (
ers aund one
125 ml. J: Same Same as above 8
Erlenmeyer :
beaker
7. Same as above| Two 1000 ml.
flat-bottomec
beakers and J
i
0?§a§930$iémec Same Same as above
beaker, a




94

FROGRAN a APPARATVS ___Tnres 600 ml TRANSOORMATION __ g7z juica. ..
beakars complataly tranctursd
SIRETPT Sama 2 83500 ml to anothar beaksr.

sams amount bafors transforma-
tion & thsn zive ptam;ti

Bacause they waras tha
aaze to begin with &

you just poured mine into

3 B Aansweve 8
(Aseign Jazs & get agrsament of The sEms, If corrsct reaponess

Good bday,
Chip .

Hara's your

I am pouring your juice intc this jar.
this jar, Now, would you say
. that you hava the sams amount to
drink as ma, ov more than me, OY 1f incorvact yespouns:
less than me (Give anawer) Oh, you juat mnizzad a
Why? This is what I want you to chip but you will havs
tell B3 sevene lots mors chancea.
(Gat 8 to acho tha ruls)
=
Lata do it again. (perform task
again task), Now would you
aay that you hava the sams amount diseo ditto
te dr a8 ®ms, or mors than w8,
& drink hal
or lsas than ma? - Why?
none P
7B
nems ————— ————
gl
k. A8 sheve ;) Aa abavs on Ao abave
& ok ok
o 33 chove ¢::3 43 akovs 2] a8 ohave
% Qs - Qe
2} &3 ahove ga &9 abovs G Az above
0] i 2beve e ] A3 aboeve o1 4o abeve
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PROGIAN 2 APPABATUS  three 500 w) TRANSPLOMATION _ '3 juice
Erlenmsysy begkers complatuly tranafavad
COUERPY  Same 2 & 500 ml to_another beaker,
E 88 Anawsrs 3

{Assign beakars & get agreement
of same smount befors trans-
formation, than give prompt),

1 am pouring your juice into this
Jar. Now, would you asay that you
have tha same amount to drink =s
me, or mora than me, or lssa than

me (Give answer)

Why? This is what I want you to
tall @@ vo0ene

(Ca: 8§ to echo the rulse),

The same.

Bacause thsy ware tha
same to bagin with and
you just poursad mine
into thie jar.

1f correct responss!

Gead boy.
chip.

Here's your

1Z incorrect rsaponsa!

Oh, you just miaged a
chip but you will have -
lots more chancsa.

P

Lets do it again. arform task

again task) Now would you say

that you have the same amount to ditto ditto

drink as me, or mora than me, or
G lasg than ma? -~ Why?

nona

b3
o nona e [N
] Ag sbove ta A3 sdovs & 43 nbove
% Q& Q%
& A3 shovs r::} A5 abave o As ghove
2 Ok Gk
& As ahove Ca 48 abeve e A3 ahove
Gk SO 58 0%
& Aa whova on &9 ahove 6.} 43 abavs




Y6

DR 3 APPAZATUS thrae 500 ml TRANSFUEMATION _8's juice
——dipizbottorad flagks complotely tyapsfared. .
2.8 200 =1 to sother contalnofe ...
2 Ba anomve 2
ai oys & ge eomant of The Atm. ‘§1f corrsct rasponsel
ms_gmount bafore sforma~- Because they wers ths '
tion and thes give pr%cs same to bagin with and i’;:d boy. Hera'a your
you juet poured mine P
I am pouring your juice into thisy into this jar,
jar. Xow, would you sey that .

’ you have the sama amount to driak 1f ineoryect reeponsel
as ®s, or moza than we, or less Oh, you just migsed a
then we (Givae answey). chip but you will have

. lot:z mors chencss,
¥hy?! Thia is what I want you to
t@ll BE sorv0s
(Gat 8 o acho the ruls)

)
lets do it again, SFrfom task
again task) Now 4 you saay
that you have ths 2ame anoun: - ditto diteo
to dvink g8 me, or more than ma,

® or lesa zhsn ma? - Why!
nome .
58
© none R S
] iy aheve ) Aa abave [ 45 abeve
& ] 11
) &5 abeve o] 48 above ] A9 adovs
& S Qe
4] A3 sheva - & 43 abeva & A3 ahave
! % 48 Bheve o | ba ehevo & 4a above
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veocad 4 APPATATUS E¥o 3-guart wilk TRANSTORMATION 8'a juice
cartons § 250 wl, sach and completely tranafered o
CET _0.0.0 sns 2-quart milk carton (2,]) container of diffarant dimension
altsrnate vith pregy 1 ie./ ko the 2-gu -
z Bz Aammvs i

Qégsigg Jars & get agreemsnt of | Tha sames. If corract yesponsss

gams amount bafors transformationt Bscause thay ware the samel

& then give prompt) to begin with and you just] Good boy., Hars'e your

potred mine into this jar.j chip,

jar.
have the game amount to drink as
ma, oY mors than me, or less
than za (Givs augwer)

Why? Thiz iz vhat I want you %o
?‘allm IR RN NN

(Gat § to acho tha rula)

I am pouring your juice into this| Now it's high but it's
¥ow, would you say that youl

gkinnder than ysurs,
thay are the azme.

8o

If incorrsct ysaponas!

Ch, you just micged a
chip but you will have
lots mwors chances,

Leta do it again., (perform task
again task), Now would you may
that you havs the same amount o
drink as me, or mora than me,

or lsss than ma? - Why?

ditto

dicz

Tha gems,

 (Anaign Jarg § get sgresment af
gans_amount befors tranafoyaation

& then give prompt)

I am pouring your juice into thia
tfar, MNow, would you say that you
have the aams ameunt to drink as
8- oy mors than ma, or lsss than
<8

(Givassnsvurz
Why? 13 what I want you ¢o

tall o8 Jerereen

(Cat 2 to scho the rula)

Becauss thay wers the sams

to bagin with and you jmst

pourad mias inte thia jar.
1t -

diteo

#?

f4td dc 1t again. {periamm t3ak
agsin tagk), ¥ow would you say

that you have the sams amount 8¢
drink as me, oy wora than ma, oF
lesg than me} - Why?

ditto

diste

A8 gheva

A9 shove

a2 shewe

Ms&w@

A3 ahove

43 sbuve

A@e}sbm

A3 shave

ploje e v |¥®

4 sheove

gl i |2 |8 {®” |¥

45 shewe

49 adove
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. e T APPAz e _‘E*Ljf_‘:__*:‘:f’;’}‘__]"j‘;_._h LAt FURMS M uiis addad
o FBRLLTH o §°a container hefcre tLrans-
ot - —
l; BEICEPT Cons. of F 0 100 ml formation
;% inequalitiss, Altern, §'s @ 500 ml
i WLER PFOR. av
1 Ba #newevs 5
3
g{ gggaigp 4ars & get agrasmant of Hors, 1f coyrect resvonss!
;g having mors bafore trangformation Because mins had mors to
|3 d than give prompt). begin with and you just |GCood boy. Hers'e your
o poured mins into this chip.
o am pouring your juics iato this Jar.
i ar. Now, would you aay that you 17 incornract rasponsat
3 ve the sams amount to drink as
i , 0F mors than me, or lsss than Oh, you just missed &
i1 (Give snswer) chip but you will havs
i y? tniz ia what I want you to loza mova chances,
i ;;Dllm vere e
¥
' {Gat 8 to echo tha rula)
]
il
fé bots do it again. (perform task
: ~gin tagk). New would ydu auy
e at you hgvs the same amount dirzo itto
o o drink az ms, or mora than aa,
i o2 r lags than mal - Way?
1§
!é {Assign jare § gst agresment of Ths aame,
ama amount befors tra: sformation | Becavis they wera the samd

: then give prompt) to begin with and you
i juat pourad mina into
. am pouring your juice into thin this jar. ¥ow it's high ditto

War, Mow, would you say cthat you but it's skimnler than
: ava the same amount to drink as yours, 8o thay are the
M , or move than me, or lesa than | aame,
(Give answar)
; ifhy? 1nis 1s what I want you to
” rall B8 raraen
i (Gat 3 tc acho the rule)
s
~§ Tats do it again. (perform task
-3 galn task)l Now wauld you say
i \ ghat you hava ths same amount ditto ditto
'§ % ta drink as me, or mors phan me,
'5 v lagz thag msl - Wav?
.
Y G Ag chove tn 48 above o 48 mdava
8
o ok Rk S
31 i
% o) Ag abovs on Ao shovs tn 48 above
HE ok o
3
1
i e Ag abevs on As ghova G 43 abave
§ o A shave L 4a ahova e} 48 shove
i S - oy

o
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i 4
FORGTAM 6 . APPARAYTUR thrae 500 mi. seatid e TN Soms iules
baaksrs, .
Pauted our of §'s Jav. befsza.
emeepr Cong, of E's 8 500 ml, transformation
insqualitiss. Altern, 9's 8 100 ml,
'ﬁEé PTog, 3 -
2 B3 anewave B
(Asaign jsrs & get agrsamant of | Leae. 1f corraszt rasponns!
aving lass bafors transform= | Bacause mina had lese to
tion then give prompt) begin with and you just | Good boy, Harse's your
poursd mine into this chip,
an pouring your juice inteo thia| Jaz,
av, How, would you may that you .
. ve ths same amount to drink 1f incorrect respopss:
s B8, or mors than ms, or lesa
han nme (Give answer Oh, you just missad s
y? This ia what I want you to chip but you will have
211 2O sevess i lots mors chances,
{Gat § to scho ths rula)
.
v.ata do it sgain. tﬁarfum task
in task), YNow wo you say
sthat you have ths same amount to,
Hdrink sa ma, or mors than me, oF diteo ditto
83 Hasa than ms? - Why?
(ﬁ;ign {ars § zat sagresment of Hore,
ving mors bafors transform- Bacaugs mins had wovs to
tion and then give orompr). begin with aad you just
poured mins inzo thias
am pouring your juiea into thiz | jar, ditto
ar. HWow, would you say that you
va the sama amount to drink 2a
s Or mozs than me, or less than
, {Give answer)
hy? i3 i3 what { want you to
anl W ceave
(Get 8 to scho the rule) )
o4
lats do it again, (g_e_ri_f;_m___t_agg
aeg_i_n_la_l_i{). How would you say
o that you have ths sams amount ditze disto
20 drink as ma, or mors than ms,
v laga than mal o mwyv
) A9 aheve s} 4 abewo e Az ahave
% Qk Q%
i A2 shova o3 As sbave tn Aa above
& Bl it
& 49 sheve ta ia zbave Ga Ag above
(i) . : 2] Ga
& As aheva .Gn An shove e A8 abavo
Yo, -




ey 7

e —— e

ARprron. o ryxo 330 wl baaksry

4

ana 250 ml beaker

wnt e Jug

100

'a adds

ce

to S 5 jar & it ie then Srans-

EouLRrT Cons, of B's @ 80 mi farued to s largsr dar,
inequalities , Altern. S's @ 150 wl
with prog, 4

B Bg Answeve B

(Asaign {ars & gat agreemant of
8 having mors befors transfor-
mation than give prompt)

I am pouring your julece into this
iar, Now, would you say that yau
have the sama amount to drink =ag
me, or wore then me, or lasas than
wa (Give snswar)

Why? This is what I want you to
toll ms cou_uove

(Gst 8 to scho the rulae)

More.,

Because nmina had mors

to being with and you juat
poured mine imte this Jjar.

1f Corrsct responsze:

Good boy.,
Chipl

Hera's your

If incorrect rnsponpal

Ch, you just misgad 3
chip but you will havs
lots mora chances.

Pa

Lats do it again. (garform task

pagain task). Now would you aay

that you have tlie same amount i3 dicto ditta

drink ss ws, or more than ms, or
& lasa than ma? ~ Why?

{Assign Jars & gat agraement of !Tha cana.

same amount bafors rransformationiBscoude they warzs tha sama

& then give prompt) to begln with and you juat

poursd mina into thia jar.

I am pouring your juics inte thiaz{Now it's high but it's ditto

jar. Now, would you say that youlakinniar than yours. 8o

have tha same amount to drink as jthay ars ths sams.

ma, or mora than me, or lass than

ne (Bive anawer)

Why? This ia what I want you to

tell 28 seviane

(Gat 3 to acho ths rula)
b3

Laza do it again. (periorm task

again task). Now would you szay
& that you have tha same amount ditte ditte
%  iro drink as mae, or mors than me,

DL lBfaLhan ol e lhl
m‘ 4n above n A3 ghove n A3 ahave
&% Qx ak S
) A9 sbove tn A2 abavs Gn 4a ahove
% % ¥
{a As apave n 43 abava Ga Az abova
63 o - Qx S
a2 Az abava an ia ahove o1 “} A3 zbove




8

two 150 ml beaksra

FUOGRAN __ S APPARATUS
& ona 250 mi beaker
coHcEY? Cone, of E'a § 80 ml
8's § 120 m}

inaqusll . Altern,
PrOg. &

101

THARSTORMATION §'s {uice trans-

)

85 Anzwsvs

(Asaign iave & get sgreemant of
g having more before transgfor-
mation than give prompt)

1 sm pouring your juice into this

More.,

Bacauses mine had more to
begin with and you just
poured mins into this jar.
%ov, it'a lowsr then it

1f corract ragponast

Good beoy.
Cbip 0

Here's your

jar, MNew, would you say that youiwas, but it's wider than
, hava the aema amount to drink as |yours. 8o it's etill wore{ If orye sponset
ms, or Bore than we, or lase than
(Givs answar) Ch, you just miassd 2
Why? This ia what I waat you to chip, but you will have
tall BBiaav e lota mors chances,
{Get 8 echo tha rula)
2
Tata do iz again. (pevform task
again tgsk)., ¥Now would you say:
that you have tha same amount ditto ditro
40 drink as me, or mors than ma,
Ga jor less than me? - Why?
8 ars & gat agresmant of iThe sams.
278 unt bafors transformation 1Because they were tha same
,& then givs prompt) to begin with and you just ditto
- pourad mina into this jar.
sm pouring your juice into this Mow 1t's high but it's
5ar, Now, would you say that you lskinnier than yours, 8o
have the same amount to drink as {thay ars tha sams,
, 0T mors than me, or laass than
Give gwar
tWhy? This 1is vhat I waat you to
all B8 caaviaes
(Gat § to echo tha rula)
i3
Bats do it again. (parform task
hgain task). Now would you say ditte dicte
o that you hava the sama amount
ito drink as ma, or mors than ma,
r less than mal = Why?
& 43 abeve tn As above on Az ghova
t Qk Qk
8 Ag sbove n A2 nhovs 0n 45 above
o3 413 Ok
4] Ag sheve [¢::) 43 above .} As ahave
% ) o) 0%
[r:2] Ag zhove o8 L3 obove ta As sbove




APTALATUS two 230 ml beakers

PROGRAN O

§ one 150 ml, besker

VARG LEMATLON
from 8's Jur & it

102

Juica ig taken
8 then

I am pouring your julce into this
jar, MNow, would you ssy that you
hgve the sams amount to drink as

ma, or pora than ma, or laes

than me (Cite answer)

Why? This ia what I want you to

gall B8 4i00a=

(Cat 8 to sche tha ruls)

j&rb

ecicE¥T  Cons. of B's @ 120 wl. transfarad into a smsllar
Al
ins?ualitios. Alcarn, '8 § 30 mi 8,
L Frog,
3 3. Answere |
(Aﬁﬁi}n;j;rs & got agrsemsnt of Lagsa. If corrsct rsgponsst
5 having lass bafors transform- Bscsuee mine had leas to
ation then give prompt) begin with and you just | Good boy. Heye's your
pourad mine tato this chip.

If incorrect Fesponssi

Oh, you just pisased a
chip but you will have
loté mora chaances,

1)
Lets do it again, (perform tusk
ngain taak), ¥Now wolild you say
that you have ths dsme amount ditto ditto
to drink as me, or mors than me,
(v} or lese than me? - Why?
(Aagign jares & get agrsemant of Hors,
8 having mora befora tranafor- Bacause mine had mors to
mation than give prompt). bagin with and you just
poured mine inzo this
I am.pouring your juics into this| Jjar. Now, its lowsr
jar. Npw, would you say that youj thaw it was, but it'as ditto
have ths same amount to drink as wider than youra., 3o
me, or pora than me, or less than| 1t's #6ill wmore,
ma (Giv% answar)
Why? {a is what I want you to
tall @B avsaee
(Cot 3 %o scho tha ruls)
¥ o
ErE U TY AN, (PacLoa CAsx
again task). Now would you say
that you hava the sama amount ditto ditte
8 lto drink as ma, or wmora than ma,
or lesg than ma? - Why?
s~ Ag ahava tn az above & 48 abave
e Qx Q%
L) Ag adavs n da ohave n An abova
] Qs
41 A9 ghove Ao above a A2 ahovs
Qs 8 - Qk
e:- ks aboave on An shave tn Az shavy
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PROGEAK 8 APPARATUS _ Tyo 250 ml — TraNSPUAMATLON 8's luice is
Jheakera. and oge 10 ale Jdrasfeged to g amallisr lar
COMCEPT _Cons..of beskar. E's 0 120 ml so that the levelg of E's &
. 8's @ 80 ml, 8'a juice become the aame
with Prog, 8 height,
-1 8g Anawers B
(Assign jars & get agresment of leas. If correct raaponsat
§ having less bsfore transform~ | Bscause mine had less Good bo Hera!
ation then give prompt) to begin with & you just chip v Te '@ your

I am pouring your juice into this
jar. Now, would you say that you
have the same amount to drink

as me, or more than ms, or less
than me (Give answsr)

Why? This is what I want you to
tall me& o400

(Gat 8 to echo thas rule)

poured mine into thia
jar. Now it's higher
than it was, but its
skinnier than yours.
8o it's etill laas.

If incorract remsponasi

Oh, you juat misgad 8
chip but you will have
lots more chancsa,

bz )
Leta do it again (perform task
agein task). Now would you
say that you have the sames amount ditto ditto
to drink as me, or mora than me,
ta or less than me? - Why?
(Assign iars & gat agrsement of Mare.
S havingmoys before tranaformationi Bacause mine had wmors to
& then give prompt). bagin with and you just
. pourad mine into thisa
I am pouring your juice into thia} jar, Now, it's lower
jar., Yow, would you say that youl than it was, but it's
have the same amount to drink as | widar than yours, So ,
me, or more than me, or laas than{ ir's still mora.
ma (Give answer) diteo
Why? This 1is what I want you to
tall M@ ssevsraess
(Get 8 to echo the rulae)
b3
Lats do 1t again, (perform task
again task). Now would you aay diteo dirte
g that you have tha sams smount to
rink as me, ordge;e than me, or
ggd than. mel Yoy
k<) As &havs n As above G Ag abovs
& Qk Qx
t» A3 sbove On 48 shove re As above
s Qe gk
>} Aa ahave As ahave n 42 above
@& o Qi
a Az abova < As ahove tn As above
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FROGRAH L apRaRavg __Two dequwer CARY . ommdd b L7y dwicE
milx cartona & o 2 comnivtely pravsfered o 8
eocsp? C.C.Q. gquart carton cut one inch conrzlner of differsnt digen-

altern. with Prog. 8

(2.2) & 250 ml ea.

gions (i.e.) to 2-quert

¢artons.

i

3z Ansvers

-}

(Assign jars & ger agresment of
same amount hafore transforma~
tion & then give prompt)

I am pouring your juice into this
jar. Now, would you say that you
have tha sama amount to drink as

®me, or more than me, or less

than me {(Give answer)

Why? This is what I want you to

tell M8 ieveerrane

(Gst 8 to echo the ruls)

The sams.

Bacause thay were the
game to begin with and
you just poured mine into
this jar. Now it's high
but it's skinnier than
yours, Bo they are the
same, .

1f correct response!

Good boy,
chip,

Here's your

If incorrect responsal

Oh, you just mlsead &
chip but you will have
lots more chances.

P2

lats do it again. (perxform task

again task), Now would you

say that you have ths same smount dirto diteo

to drink as m2, or more Lham me,
E or lass than me? - Why?

{Assign dars & gat agraement of | More.

§ havingmora bafore tranaforma~ Bacauge mine had more to

tion & then giva prouplt) bagin with and you just

poured mine into this jar.

I am pouring your juice into this{ Now, it's lower than it

jar. MNow, would you aay that youf was, but it's wider than

have the sams amount to drink ag { youra, So it's still

me, or move than me, or lsasa than| mora.

ma {Give answer) dicte

Why? This is what I want you to

tall m8 sieeeninnnn

(Gat 8 to acho the rula)
¥

Lata do it again. (perform taask

again tssk). Now would yeu say dicto ditto
o that you have the sama amount to

ink

ggaa than mel” fhe? than me, or
2} Az sbave e} A3 above on As abovs
& o} Qx
123 As ahove ;4 As abeve tn sa abovs
o Qe -
(51 Aa adavs A3 shave As abava
ar . Ok
i3 Aa shave Aa above n A3 sbave
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pROGRAN __ T APPMMATUS _ 2 - 380 - 2.3 feddcuesalion S8 Jwlee
Lype cayLois o Sransferrad frop 3 tQ
[oieitondogy c.C.Q. @ 250 mls, 2,3
Altern., with prog. 10
B £a Anowerva 1
(Asgign jars & get sgreemant of The same, 1f correct responsal

amount before trensforma-
& then give prompt)

same
tion

I anm
Jar.

pouring your juice into this
Now, would you say that yow

Because thay were the
gsame £o begin with and
you just poured mine into
this jar, Now it's high
but it'e skinnier than

Good boy.
Chip .

Hers's your

. have the zame amount to drink as | yours, So they arse the
me, or mors than ma, or lass game, . If incorrsct respomsal
than me (Give anawver) Oh, you just missad a
Why? This ias what I want you to 5 chip but you will have
tall m8 s.ieaesen lots mors chancaa.
(Get § to echo ths rule)

b
Leta do it again. (perform task
again task)., Now would you
say that you have the same amount dittae ditco
to drink as me, or more than me,

on or lesa than me? - Why?
(ABaign jars & get agreement of Lass, If corract responss!
§ having less before tranaforma- | Because mins hed lass . '
tion then give promp:) to begzin with & you just ggza bay. Hera's your

poured mina into this P.

1 am pouring your juics into this jar. Now it's higher
jar, Now, would ycu say that you than it wes, but its R
have tha same amount to drink skinnier than yours. 1f insorract rasponssi
as ma, or mora than ma, or lsas |So it’s still lesa, Dh, you just missed a
than me (Giva answer) chiip buct you will havs
Why? Thia is what I want you to ipss pors chances,
£8ll M8 seeeveens
(Gat § to acho ths rula)

b
Leta do it again (psrform task
again task), Now would you

@ | ey that you have tha ssme amount dicco dicto
to drink as me, or more than ma,
ar_lsas rhan mal = lhy

2! A4 above o] 4n shove G As abave

4 Gk Q%

& A3 shovs n As ahove Ga 4 3abave

Q% i 4 )

o Az abova e Az above n As ebave

Qz : it Qx

fo::) Ao akova n 45 shovs n k8 phove
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PEOCEAM APFAKATUS 2 - 3 K 1 = 2.4 fhw o Feamation | 3's jutes
type cartons trapaferyed fraom 3 tn 2.4
e c.C.Q. @ 250 mls,
Altsmn. with prog, 8
2 fp Aasweve 2
(Azsign jars & get agresment of The same. If Corract rsaponse:
game_amount before transforma- Because they were the Cood b Hore'
tion & than give prompt) same to begin with and chi o+ re a4 your
you just poured mine into P
this jar. YNow it's high
I an pouring your juics into thig but it's skinaisr than
jer, Now, would you say that youl youra, So thay are the
' have tha sameé amount to drink as { samse, If fncorrect responge!
me, or more than ma, oy less Ch, you just miased a
thaa me (Give answar) chip but yeu will have
Why? This 1s what I want you to lots mors chancea,
t8ll M@ ,ieveenen
(Get 8 to echo ths rule)
b |
1ats do it again (perform task
again tagk), Now would you
say that you hava ths sama amount ditto ditto
to drink as ms, or more than me,
88 {or lesa than me? - Why?
(Assign jars & get agrsement of More 1f correct responsal
g having more haefore transfor- Because mine had mors to Good bo Hare'
mation then give prowmpt) begin with and you just ehi e 8 your
poured mine into this jar. P
J Now, it'a lower than it
I am pouring your julce into this was, buc it's wider than
jar. Now, would you say that youl yoursa. 8o it's 8rill mors .
have the same amount to drink as i incorrect rasponpel
me, or more than me, or lass than Oh, you juat mizasd a
me (Give answer) chip, but you will hava
Why? This i3 what I want you to lots mors chancsas.
tall M8 sievvnann
{Get § to echo the rula)
s
lets do it again. (Parform task
again task), Now would you say
that you hava the same amount to disto itto
@ {dyink as ma, or more than ms, or
lass than mal - Whyl
ta 43 abeve ¢n Az above t A3 ahove
s ok Qs
] 43 ahowvo ) As abavs o A2 abave
% as Qb
o A3 above Az abave on As abavs
v : Qx -
28 A3 shove Aa shove Gn As above

et e, s et




PROCWSHS _ 34 avransTus 2 -3 &1 - 2.5 shpEniLERATION e lufve
LYPL CcHIELNS trenyfarred ivom 3 to 2.5
COACTPT €.C.Q. @ 250 mls. '

altern, with orog, 10

B iz Anseors B
(Assign lars & get sprsemant of The same, 1f covrect rasponas:
same amount before transforma- Bacausas they wers the v
tion & then give prompt) sema to begin with and Gaod boy. Hare's your

you just poured mine into chip.

I sm pouring your juice into this] this jar. WNow it's high
jar. Now, would you say that you but it'a skinnier than

heve the same amount to drink as { yours. B8o they are the 1f incorrect responee!

®e, or more than me, or less sama, Oh, you just missed »
than we (Give answer) chip but you will have
why?! This is what I want you to lots more chances.

£81l B seresvsvenans

(Get § to echo the Tuls)

Lats do it again. (perform task
again task), Now would you

say that you have the game amoung ditto ‘ditto
to drink as me, or mors than me,
or leas than ma? - Why?

(Assizn jars & get agresmant of Laaa.
§ having leas bafore transform-
ation then give prompt)

If corysct resszponse!

Becausa minas had leas

¥
to begin with & you just Good boy. Hers's your

poured mine into this jar. chip.
1 am pouring your juice inte this| oy it's higher than it
jar. Now, would you say that you was, but ita skinniar
have the gama amount to drink than yours. 8o it's
as ms, or mora than ma, or leas still less
than me (Give answer) * 1? incorrsct rsapongel
Why? This i what I want you to Oh, you juat missad a
tall M8 tevrerarersnans chip but you will have

lots more chancaa.

(Get § to acho the ruls)

Lets do it again (perform task
again tagk), Now would you say
that you hava the sama amount to ditto ditto
drink as me, or more than ue, or
lpgg than pal = Whyl

43 zhove n Aa abova tn As above
ak Q% me——
43 abova ) A3 above Gn ba above
Qk 411
As abovs [6:) As abova Gn 43 abave
. Qk
L& above On Ag sbove n A3 above




1us

PROMIAN 15 . APPARATUS 2 -341 1.6 LU bOrsATLON __S'8 juica
. type cartons tranaforred from 3
CLN0ETT c.C.Q. @ 250 mis, to 2.6
slrern, with prog, 8
B fg Aasvere )3

(Assign iars & get sgrsement of
same amount before transforma-
tiopn & then give prompt)

jar. Now,-would you say that yeu

I am pouring your julce into this this jar.

The aams.

Becauas thay wers the
same to bsgin with and
you just poured nins into
Now it's high
but it'e skinnisr than

If conract reaponaes

Good hoy.
chip.

Hezra's your

. hava the gams amount to drink as | yours. Bo they ars the
me, or more than ma, or less sama.
than me (Give answar) If ine N
Why? Thia i» what I want you to norTAct Tesponsal
t8ll MB srcevrecnrae Ch, you just missed a
chip but you will have
{Gat § to acho tha ruls) lotas nore chancas.
73
[ Lats do it again. (parform task
gain task), Now would you
say that you have tha same amount ditto gitto
to drink as ma, or more than me,
(.3 or lesas than ma? - Why?
(Aszign iars & gat agraement of | Move. If coxract rasponasa!
§ having mors bafore tzansfor- Bacguase mins had more to y
mation then give prompt) bagin with and you just iggd by, 3"° 8 your
poursd mina into this jar P
1 am pouring your juica into thid Now, it's lower than it
jar. Mow, would you say that yas, but it's wider than
' .
you hava ths sams amou?t to yours. Bo it's atill 1 {nsorract rasponage!
drink as ms, or mors tnan m3, TOTB,
or lass than me (Give answer) Oh, y»u just misassd a
Wny? Thia i3 what I want you to chip hut you will have
tall M8 ciserensoen lots imors chances,
(Cet S to echo the rula)
-3
Lets do it again. (parform task
again task). Now would you aay )
o that you hava the sama amownt to ditto ditto
drink as ms, or'more than ms, or
lags than me?l - Whyl
+:) A2 abave 0 Aa above o As abova
o Qs ok
ta 42 above o::] &3 above o] A3 abave
o Qs Qs
o} 48 sheve 43 abovse Ag ahovs
1513 4g abave Az ahova a:. As above
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tams amount before transforma~

tion & then give prompt)
I am pouring your juice into thi

Bacause they were ths
same to begin with and
you just poured mins into
sf this jar, Now it's high

PROGRAN 16 a¥ramatus _2 -3 &1 -2 Fratn FORMATLON _ 55 1ile B
type _cartons tyansfaryad Lran
0G308eT c.C.Q. 8 250 mls, 3 to 2.7
altern, with prog. 10
B §a Ancwers )1
Agai are & get agresment of | The sams. 1f corract responss:

Goad boy.
chip.

Hera's your

jar. HNow, would you say that but it's zkinnier than

. you heve the same amount to drinid yours. 8o they ara the 1f incorrect )
a3 ma, or mora than me, or lssa | aame. g ct _resgponse’
than me (Give answar) Ch, you juast miseed &
Why? This is what I want you to chip but you will havse
tall B8 cisevcnaens lots more chaacsa.
(Get 8 to echo ths ruls)

Pa
lats do it again. (perform task
again tagk)., Now would you say
that you have the sams amount to ditte ditto
drink as ma, or mora than e,

o or lass than me? -Why?
(Aseign jars & gat agreemsnt af | Leas. 1f correct raspomsas!l
8 having lags befors tranafor- Bacause mine had lesa '
mation the give prompt) to begin with & you just 2;zd boy. Hers'a your

pourasd mine into this e

I am pouring your juice into thi# jar, Now it's higher
jar. Now, would you say that than it was, but ita
you have ths sama amount to akinnier than yours.
drink a3 ma, or mors than ma, or|8¢ it'a atill leas. 1f incorract raspenssl
less than ms (Giva answer) Oh, you just wissed a
Why? This is what I want you to chip but you will have
$all m® crveconone lots more chancas.
(Get § to scho ths ruls)

b3
late do it again (perform task
again task). Now would you say

% that you have ths same amount to ditto ditto
drink as ma, or mors than wma,
or lass than aal = Why?

e} A5 adave G Aa shovs & Aa ghova

& 13 qk

& 43 gheve e} A above om A2 above

= ] 14+ Gs

e Aa sheve On La sdevs (5 Aa abave

& . & Q%

5.} As abeve 6] As shova tn A3 above




altern. with Prog. 8
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FROORAN 17 APPARATUS _twe J-guart TRANsVCAMAT 0N _S's juice
cartons & one lw=gquart carton trarnsforad to l~quart garion
pomeses __C.C.Q. {cut one inch) (1.1)

2 @ 250 w1

i

B3 Answeve

B

Asal r8 § gat sgrasment of
asme amount before transforma-
tion & then give prompt)

jar. Now, would you say that you
have tha same amount to drink as
ma, or mors than ma, or lsss
than me (Givs answer)

Why? Thia 4s what I want you to
tall B8 sreeseseenn

{Cet § to echo tha ruls)

1 am pouring your juics into this{ skinniez than youra.

The caxs.
Bocauge they were the zame
to begis with azud you just
poured mins into this jsr,
¥ow 4t's high but it's

80
they sra the aame.

If correct respops2l

Good boy.
chip ’

Hara's vouy

If incoTract Yee3onaal

Oh, you just uisged 8
chip but you will have
lots more chancas,

n
Lats do it again. (perform task
again task). Now would you
. say that you have tha same amount ditto ditto
to drink as wa, or more than =zs,
G or lsss than me? - Why?
(Aasign lars & get agreament of | Mova,
S having mors before tramafor- Sacauas mins had mors to
mation than give prompt) begin with and you just
pourad mins into this jar.
1 am pouring your juica into this How, it's lower than it
jaz. Now, would you say that you | waas, dut it's wider than
have ths same amount to drink aa | yours. 8o it's still wors
ma, or mora than ms, or laas ditto
than me (Give anawar) .
Why? This is what I want youtto
tall MBecrvrresarnan
(Get 8 to acho the ruls)
7]
Lets do it again. (gerform task
again task) Kow would you say
o that you have gha sams amount ditte ditto
to drink as ma, or mcr$ than me,
or lass than mal - Why
[+ 43 3deve ) is ghove » Az adova
@& As 2hasve fn 43 above Ga Aa ahave
Sl o o
1 e 4a shave Gn Ag sheve o As above'
- oo h . @ e
I 4a sbovs ™ 48 avove & As above
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or leas than ma2 (Give ansver)
¥hy?! Thia is what 1 want you to

C.ll BB sevecvsveses

{Gst 8 to.acho tha rule)

pRocRAN ___ 18 appamavus 2 -3 61 -1.2  TRANSYORMATION _B's juice
type cartong tranaferrad from 3
emsonyy _ C.C.Q. 9 230 mls, to 1.2
Altern. with prog. 10
B Ba Anemsere 8
ei sr3 & got azrss £ | The szma, 1f corysct respopgs!
pams amount before trangforms- Bocause they wars tha 1
tion & then give prompt) sama to begin with and ggid oy, Heve's your
you just poured mine into Pe
this jacz. %ow it's high
1 am pouring your juice into but it's skinnier than
, thia jar. Now, would you say youvra. 8o.thay avs the
that you hava ths aams amount to| asma. .
drink as me, or mora than ma, If incorzpet ¥esponss!

Oh, you just misesd &
chip but you will have
lots moTs chancas,

a
‘Lats do it again. (perform tamk
-again task), Now would you :
s&y that you have the sams smount ditto dizee
to drink aas me, or mors than ma,
G or lses than ma? - Why?
Assign 18%d & 83 graeEsnte o laga. X
8 having lzasbefore tranaforma- Bacause nins %ad lass
tion & then giva prompt) to hegin with & you jeat
pourad ming inte this:
1 am pouring your juice i{nto jar, Hew it's higher
this jar. Now, would you =ay than {t wes, but it's
that you hava the asme amouns t0} ‘skinuier than yours.
drink as ma, or mors than ms, o¥| fo it'z still lssa. ditte
less than ms (Gilve snawap)
Why? This iz what I want you to
2811 W8 srr0cveenn
(Gat 8 to acho the tula)
il
nona diste ‘disgax
% Rt
Ga 42 abave = A show & A5 ghews
7] b sheve G As abovs hc:d Ag abave
Gr &k &
ta As ghove Ga As abeva 161 A3 abeve
o0 is akave ;2] A3 chove e As at:gva




FROGSAN 19 APPARATUS

2-381-1,3

type cartons

o

P

TRANGPORMATION S8's Juica

transferrad from

oeomegyy _ C.C.Q. ¢ 250 mls, 3 to l.3
altern. with prog. 8
B 83 Anewere )}
Assi ars & get sgrgemant of |The sams, 1f corract rasponsa!l

sams amount before tragaforpa-
tion & then give prompt)

I am pouring your juice inte this
jar. Now, would you a2y that you
have the same amount to drink as

me, or more than me, oY less

than me (Give answer)

Why? This ia what I want you to

tell ™8 cirsvacennes

(Gat S to echo thes ruls)

Bacauss they were the sawm
to bagin with and you just
pourad mine into this Jar.
Now it's high but ig's
skinnier than yours.
they ars the same,

go

Geod boy, Here's your

Chip ’

1f incorpact vespouss!
Oh, you just missed a

chip bhut you will have
lots mors chancee,

)
Leta do it again (perform tapk
-again task). Now would you :
say that you have tha sama szount ditto dittoe
to drink as me, or mors than me,
& or lesa than me? - Why?
sgign fars & get agrsemant of ! Mora. ..
Shavingmora befora trameformation | facayse mine had pors to..
& then give prompk) begin with and .you just
.poursd mins into this jarg
1 am pouring your juiaas inte this, Wow, it's lower than it ..
jar. How, would you gay that you| was, hut it's wider than
have the sams amount to drink as | yours, B8e it's atil}l
ms, or more than me, or lesg than{ mora.
ima (Give ansgwer) ditto
Why? Thia ia what I want you to
tell me .cesvreveen
(Get S to echo the rula)
4]
Lets do 1t again (perform task
galn task). Now would you aay
o that you have the sama amount to ditto ditto
drink as me,zor morg than ma, or
- 37
& | Ag abeva o An 2bove & A3 abava
] Qi qx
2] Az abeve U] 4a azbuye A9 adeve
gs R L]
& As abave G 48 above A3 above
% ’ TR TP PO TS %%
14 A5 shave 82} se shove s} 48 above




115

same amount befors transforma-
tion & then givs prompt)

jar. Now, would you szy that you
have tha same amount to drink as
ma, or more than me, or less

thas me (Give answar)
Why? Thias ia what I want you to

tall MB tesvraees

(Get 8 to echo the tule)

I am pouring your juice into thig{Now it's high but it's

Becauas they wara the same
to begin with and you just
pourad mine inte thia jar.

skinnier than yours. So
they are the same,

PRoGRAN 20 APPAMATUS 2 - 3 B 1 - 1.4 rRANSPuRMATION S's juice
type Cartons traneferrad from
CCH0RPT ¢.C.Q. @ 250 mlg. 3 to 1.4
altern, v;;h prog. 10
2 §3 Anasvers B
88 ars & ge eement of {The samas. 1f corrsct responaal

Good boy,

If incorrect responsa’

Oh, you just missed 3
chip but you will havs
lots more chances,

Pa

Lata do it again (perform task

.sgain tagk). Now would you

say thac you have the saae amouut ditto dirto

to drink as ma, or more than me,
-} or lesa than ma? - Why?

8l ars & pet agrasament of | Lasg.
S havipng lessbefora transformationf pacause mina had less
& then give prompe) to bagin with § you just
pourad mins iato this
jar. ¥ow it'as highsr

I am pouring your julce into this shan 1t waa, but it's

jar. Now, would you say that you ) gkinnier than yours.

have the sama amount to drink aa | g4 13'5 seill less.

ma, or mors than me, or lssa

than ma {Givae anawsr)

Why? This ia what I want you to ditto

tall M2 serrvevven

(Get 8 to acho tha zule)
)
O none disto ditto
%] A2 shave an hAa shave G As abova
& Ok 0k
G As ghovs 8.3 Aa above A9 abave
i ok
o::3 As shave A3 asbeve e} Az above
G S 8 Q%
& Au ghaeve Ap ahovs 1023 43 above

Here's your
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PROTAAS 2l AFPARAYLS 2 -3 &1 - 1.5 TRARSPURMATION __S's juice

P S,
transformed from

type cartcns
cozEErs _ C.C.Q. @ 250 mls, 3 to 1,5

;lge;g. with prog. 8

b 4 #5 Answove 2
(Agsilsgn lays & get agrasmant of IThs sama. 1€ correct reaponse!
qame amount before transforma- Bacause they ware the aame '
then give prompt to begin with and you just Good bay, Heve's your

poured mina into this jar. chip.

Now it's high but it's
1 am pouring your juics into this{skinnier than youra. Bo
jar. Now, would you say that you they are tha mame.

have the same amount to drink as 1f incorrect respomsel

»a, or more than me, or laas Oh, you just missed a
then me (Give anawer) chip but you will havs
Why? This is what I want you to lots more chancas,

tBll 8 cerscesersece

(Get § to acho the rule)

Lats do it egain. (parform task

again task), Now would you
aay that you have ths sams amount ditto ditto
te drink aa me, or mora than me,
oy legs than me?! - Why?

(,{:ggig} jars & get agrmement of | Mora.

S Raving morshefora transforms- Because mine had more to
ticp & then giva prompt) begin with and you just
poured mine into this jar.

1 sm pouring your juics into this{ Now, it's lower than it
jar, How, would you say that you|was, but it's widar than

hava the sams amount to drink &8 | yours, So it's still ditto
me, or more than me, or lesa than)mora,
ma (Give answer)

Why?! This is what I want you to
81l MBaveierenes

(Gat § to echo tha ruls)

lats 4o it again (perform task
aﬁag task), Now would you asay
that you have the asame amount ditro ditto

G to drink as me, or movs than me,

or lasg than mal -~ Why?
) 48 adove Gn Aa sheve n As ghavs
B s ok
4;:] 43 sbova o Aa above Qn 4o shave
o Qk
o3 As above e} As shovs n Az abave
g S Qk
.L@ 48 ahove on An sbove n 43 ahave
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PROGRAN 22 APPeRaTUE 2 - 3 &3 - 1.6 PRANSPUaATION G dalce
type Cartous tranafarrod from
(oa s finh o d c.C,Q 8 250 mla. 3 to 1,6
alte rog, 10
& s Anewavs 3
As are & pet sgrsemant of | The aams. If coxrget yasponss!
(X ount befors trensforma- Bacause thay were the '
tion § thep give proiﬁts same to begin with and 3§id boy. Bere's youz
you just poured mins into L
this jar. Now it's high
I am pouring your julce into thig but it's skinnier than
' jar, Now, would you say that you | yours., 8o thax are the 1f incorract ras ot

have the sams amount to drink as
ma, or wors than ms, or lsas
than e (Give answer)

Why? This ig wvhat I want you to
:ﬂll BR ceesrresans

(Gat § to acho tha rule)

sama.,

0%, you just misaed a
chip but you will havae
lots mors chancas,

i
Lata do it again (parform task
S again task)., Now would you '
say that you have tha sama amount] ditto ditto
to drink 283 ma, or more than me,
43 or less than mei - Why?
(Asei%n iars & get agraament of |Less.
S having 1888 hefore transforma- Because mine had leas
tion & then give prompt) to begin with & you just
pourad mine. into this
jar. Now it's higher
I am pouring your juice into thidthsn it was, but ita
jar. How, would you aay that you {akinnler than yours.
have the ssma amount to drink as {8o {it's still less. ditto
me, oy more than me, or lsas
than ze (Give snavet)
Why? This ia what I want you to
tall MO corsservesron
(Get § to acho the rtuls)
2]
none ditro ditte
G
i ] 43 shave Gn aa shave o As shove
& Q% Q%
8 48 abeva ta A3 abave on 4s above
o Q%
-} As abeva e A3 shove (e} As ahave
& ak I
B 48 shove Qn Ap shova n Az shova




PROGRIN ____23 . APYARATUS

2-3s8t -1 S RANE

type cartons

116

SORMAT LN &'a julee
tranafervad from

CEIETR €.C.Q. @ 250 mls. 3 ro 1.7
altayn, with prog. 8
) 1 gz Aasweve B
b & got agrmement of | The sams. 1f corrsct responas!
8sme_gmount defoye transforma- Because thsy were the '
tion & thep give prompt) same to begin with and 2ﬁzd boy. Hare's youz
you just poured mine into P
1 am pouring your juice into thig this jar. ¥Yow it's high
jar. How, would you say that you|] but it's skinnier than
. have the sama amount to drink as{ yours. 8o thsy are ths
ma, or more thsn me, or lsss gama. . If incorrect responsat
than me (Give angvet) Oh, you just miseed a
why? This is vhat 1 want you to chip but you will have §
tall B8 Nesrsearrane lota moras chancas,
(Gat 8 to echo the tula)
ba:3
| Lats do it sgain (perform task
agsin tapk), MNow would you
say that you have tha same amount ditto ditto
to dyink as ma, or mora than me,
=3 or lass than ma? - Why?
(Assisn jars & get agreemsnt of { Move.
3 having moze before transforma- Bacause mina had more to
tion & then give prompt) begin with and you juat
poured ming inte this
jar. Now, it's lower
I am pouring your juice into than it was, but it's
this jar, MNow, would you say widar than yours., 8o
that you have the same smount to | {t's still mors,. ditto
drink as me, or mors than me, or
laga than me, {G{vs answar)
Why? This {8 what I want you to
tall T8 ssvaecevren
(Gat § to ssho the rule)
43
Lats do it again (pagrform fask
agaip tagk), Mow would you say
that you have the same amount to ditto ditto
G drink 2a ms, or mors than me, or
legs thap me! - Whyl
® 48 ghowa tn Aa abave Cn 4a abovs
Ge Gk Ok
& b5 shevs a As above n &3 apave
4 gk Gx
) As ahovo e As shovs G A abavs
-3 G Qs
6" As phove Gn A3 shove G A3 shove )

N -
PNy
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PROGAAN 24 APPARATLS _ roe £00 ol THANSVCRHATIGN __ Juice from
buakers and ene 130 al. §'a {ar into 150 =i, laz.
o (e €.C.Q, beaker
altern. with Prog, 8 28 150 ml.
)| £5 Anavave B

(Assign lars & get agysaesnt of {Tha sams. 1f cerract rsspemce!

saps smount before transforma- Becguse thay were the '

tion & t iye prompt sama to begin with gnd 3§:§ boy, Here's your

you juat poured mine into
this jay. Now it's high
I am pouring yeur juics into but it's skinnier than
this jar, Now would you say thafl youva. B¢ they are the

you have the sama zmousnt to drinl sase. 1f incorrect respopss!

a3 ms, oy mors then ms, or leas Oh, you just missed a
than wma (Give angwel) chip but you will have
Why? " This is what 1 want you to lota mors chenced.
tall B crireverren i

(et 8 to echo ths rule)

Lats do it again (perform task:
agaia task). Yow would you say
that yoy have the sams amount to

drink ss ma, or more than ma,
& or lsss than maf - Why?

ditto ditto

(Assign {ars & gat sagaepent of | Mows.

§ having mors bafops tranafor- Bacause mine had mors to
mation then givs prompt) . bagin with and you just
poursd mine into this jar
Now, it's lowsr than it

I am pouring your juica Into ¥ag, but 4t's wider than
this jar, Now, would you say yours. So it's still
that you have the name amount BOTS, . ditto

to drink ss ms, or mors than ma,
or less than =2 (Give angwer)
Why? This is what I want you Lo
tall 29 sevsseranne

(Get § to scho the ruls)

i3
Lets do it again (pexform task
again tpak)., XNow would you . ditto aitta
o say that you have the aamsamoun
to drink &s me, or more than ms,
ar laan thap aql = Wby
& As theve on 43 shova tn Az sbave
s Ag zhovs ] 4 abovs e A3 abova
Q& Ok ok
& As phova [+ 4s zbove on Ag abava
gé' & At above o Az ahove 0a As above
@i
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B e

I am pouring your juice inte
this jar. ¥ow, would you say
that you have the sams gmount £
drink 2 ma, or moTs tasn me, OF
less then me (Cive answser)

Why? This is what I wsnt you to
tall ma evssirs ey

{Get 8 to scho the tula)

you just poured mine iuto
thisg jer, MNow {t's high
but it's skinniar than
yours., o they are the
BRTED »

v

FROGAN 20 APPASAYUS __two 1000 ml. it YURRAT IO | fuice fven
peakprs end ong 150 pl, 83 _Jlar iatp 150 mi, tar,
[eiocdavinigy C.C.Q. beakar,
altern, with »yos. 19 2.8 150 m},
3 53 Assvove B
; The same, 1f corysgt regponsel
em | Bacause they wavs ths ' .
same to begin with and 2§g§ boy, Hege's yeus

I1f incorrpct pespongal

Oh, you just wisssd o
chip tut you will have
lots mors chances,

Lats do Lt again (perfoym task
again task). Now would you say

that yau pava the game amount to
drink ae@ me, or moye than =8, oF
less than ma? - Why?

ditto

dicto

(Aagign izys & get pgragument of
8 havi sg bef transfpre
mation tha ve =

I am pouring your jules inte
this jag. MNow, would you sasy
that you have the gaze amount %o
drink as ma, or moPs than ms, oF
lagse than e

{Give éaawar)
Why? This is what I wast you %o

tell 8 cpecoaevene

(Gat § to acho the ruls)

Lesg.

Because mina had laas

to hegin with & you jusg
pouzed mina into this
jar., Now it's higher
than it yas, but ita
skinnier than youra,

So it's still lsss.

ditto

8

Lats da 4t again (perf 8
again_task). Now would you

say thal you.java the gama amount
to drislk ag ms, or mors than na,

op. lasg shag.mal = Wiyl

ditte

diten

A9 ghove ]

48 abeve

A9 ahava,

Q5

43 thove

As shavs

A5 abave

Ok

A3 adevs

L ahevs

Ag ahave

gk

g j2le|la|® |8 |

glag g |8 |8 |2

&3 aheva

49 sheve
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PROGRAM __ 26 Apramaypc _two 300 ml, T HaNGZORMAT L0 __ Judew from
§ one )25 pl. Erlenmaver 8's {ar into 125 mi. {sr,
GCHCEPT c.C.qQ, beakey,
‘altemn. with Prog, 8 29 125 ml,
B 83 Anmesre E

The gana. 1f Correct responas:
Bacauss they vere the '
samg to hogin with and S;Zg boy. Hsre's y°'ﬂ“

I am pouping your juice into

this jar, How, would you say
that you hava tha sgzme amount to
drink aa ms, oy mors than me, or
lass than me

(&iﬁw
Why? This is vhat 1 wsat you to

tell WA srernenres

(Get § to scho the zula)

you just pourad mime into
thig jsr. M¥ow ft's high
but {t's gkinnier than
youzs. S0 thay are tha
/ams ,

1f incorract rssponse’

Oh, you juat missed a
chip but you will have
lota mars chancsa.

)2
Lats do it again (parfoym tas
again tagk), WNow would you aay
that you have the same amount to ditto ditto
drink aa ms, or wmo¥a than ma,
& or laas than‘yc? - Why?
(Asaign dara & gget agragment of | Mors.
8 having mora hefoys tpanafor- Becauae mina had morse to
mation then gi rom begin with and you just
poured mina into this jard
I am pouring your juice into Now, it's lower than it
thia jar, How, would you say was, but it's widey than
that you havs the sama amount £o | youys. 8o it'a still
drink as me, of moye than me, or{ mOTS. ditro
leas than ms (Qiye_answer)
Why? This is what 1 want you o
tall @8 ssrresenen
(Cet § to echo the Fule)
78
Lets do it again (perfozm task
again tagk), Now would you say
3 that you havs the ssma gmount ditto ditto
to drink as me, or morp than me
og lacg tﬁan nh? = Yhy ’
ta 43 Dove on Ag adove t As above
5] A3 ghowe e} As adovy o 43 above
& o} 0%
@ 42 ebove &n 49 shove Go ha gbove
¢
) As ghove On 48 sbeva n As adbove




1 am pouring your juice into
this jar. Now, would you say
that you havs tha sama szount $o
drink as ma, oy more than me, or
leea than me (Give snawer)

¥hy? Thia is what I want you to
£2ll BA cesesernran

(Cet 8 to acho the rule)

you just poured mine into
this jar. How 1t's high
but it's ckinnier than
youra, 8o they are the
pana.

PROGRAM 27 APPARATUS two 1000 =mi, Thi . uturnal [ON _ Julce Srom
flat—boctoggq benkers & $'s _jur into 500 =m1, Jdax,
SOR0EY? C.C.Q. one 500 ml, flat-bottomad
altern, with Prog. 10 baskar., 2 & 500 ml,
& 2a dnewere 2
(Agsign {ars & get agreement of |[The same. If corrsct regponse!’
same amount before trangfo Bacause thay wers the '
tion & thep give proiﬁt? sams to bagin with end gggg boy. Here's your

1f incorrsct raspopge!

Oh, you just missagd 2
chip but you will hawvs
lota mors chancea.

Lata do it again (perform tazk
again task), Now would you aay’
that you have tha same amowmt to

drink a3 ma, or mora than ms,
or lase than me? - Why?

ditto

ditto

(Asaign {ars & gat sgrzament of
S having lase befora transfor-

mation then giva prompt)

1 am pouring your juica into
this jar. Now, would you say
that you have tha game amount to
drink as ms, or movrs than me, or
laaa than =8 (Give answer)

Why? This iz what I want you to
toll 8 sesesenene

(Get 8 to sche the ruls)

Lega.

Bacause mine hid lsas

to begin with & you Just
poursd mine into this
jar. Now it's highar
than it was, but iza
skinnisr than yours,

8o it's still less.

ditso

2

lats do it again (parform task
again task), MNow would you

say that you have the sama amount
to drink as me, or mora than me,

or lase than.pal = ¥Woul

ditto

diten

4o 2hava =)

A3 pbove

Aa ghova

DGl

Aa ehave

Aa shove

SRR T RECES

Ag abava

Mabm

As shave

glgleie |2 |8 1¥

g2 I8 I8 |8 &

Aa ghove

&8 ahove

A3 above




FROCRAM 28 APPARATUS

flat-bottomed beakers

twa = 1000 wml.

TRANG FORMATION _juics from

o 5's lar inte 400 Bl o,
€., & one 500 ml., flat-bottomed {ar,
en C.0.Q. baaksy @ 500 ml,
3 £8 Anmvors ]
(Aesign isxs & get sgreement of The sams. If corzect rpsponea!
sans amownt bafors transforma~ Bacauss they were the
ion & t ive prompt sams to begin with and ngg boy. Here's your

I &3 peuring your juice into

you juat poured mine inte

this jer. New it's high

this jar, Now, would you say but it's akinnier then
that you hsve the sama amount to {yours. 8¢ they are tha 1f inco N
drink as ms, ov mors than ms, or |same, ncorrect yaaponas:
< lagaz than ma (giv- anawer) Oh, you just mismed 2
P Why?! 7This is what I want you to chip but you will have
i t'xl BY seess0es000s lots mors chances,
{Gat £ to scho the rula)
1
e
i lats do iz agsin (parform task
agk) . How would you say
B that you have the same amount to itto ditto
e drink 88 ma, oF mere than me,
7§ 4k [or lase than me? - Why?
? How youy kmow that the right ana~ | No.
. wag iz that they'rs the same Bacause they wers the
o bacguse thay were the same to | sams to begin with and
¥ pagin with and you just poured you juat pourad mins into
5 aine into ghis jar., Now it's this jar. Now it's high
- high but 43's skinnier than but it's skinniar than
yours. Ho they ara the nama. yours, 8o they ara the
Howavey, loak at how high it is sama. : digto
_ haza. Den't you think that
. sotually makss it more? Thia ia
X, what I want you to tall m8 ...e.
n
) Ma% at hov high it ia.
> Pon't you thiak that actually .
H B pskes Lt mOTE, ditto ditto
e
R ] A3 cheve G Ag abowe ] 4a abave
K ok Qx
= & As sheove -} 48 ahave m A8 shove
g J— qe S
& da abave & A8 sheve On L shave
o As phevd Qn A3 ahove m A8 ahove
[P
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juize from

s jar into 500 ml. Jap,

C.S.

one 500 ml. flat-botromad

an C.C.Q. beaker,

@ 500 mls.

3

B8 Ansvers

g

(Assign jars & get sgreemont of
same amount befors tranaforma-
tion & then give prompt)

1 am pouring your juice inte
this jar. MNow, would you aay
that you have the sams amount to
drink as ma, or more than me, or
less than ma (Give answer)

Why? Thie is what I want you to
tall M@ vevesvevnes

{Gat 3 to echo the rule)

The same.

Becauae they were the
same to begin with and
you just poured mins into
thia jar. Now it's high
but it's skinnier then
yours, So they sre the
gama. .

1f corract responss!

Good boy.
chip.

Here's your

If incorrect responsa!

Oh, you just missad &
chip, but you will have
lots more chances.

Pk

Lets do it again (perform task

again task). Now woul:d you gay

that you have the same wuwount IO ditto ditto
Qi drink ae me, or more than ma,

or lass than ma? - Why?

Now you lmow that the right They wera wrong,

snewer is that thay're the same | Bacause they wera the

because they were the same to sams to hegin with and

begin with and you just poured you juat pouved mine into

minse into this jar. Now it's this jar. Now it'as high

high but it's skinnisr than but it's akinnisr than

youra. So they are the sama. yours. Bo thay are the 4t

Hewever, someone else saild that | same. tto

because this one is highar it

containa more. Whare they right

or wrong? This is vhat T want

you to tall m8 seerivreen
n

Somacne alsa sald taht bacauas

this ona 1is higher it contains ditto ditte
o mora. Whers they right or wrong$
o 43 ahova tn As above m Ag dhove
(] Qx Qu
& Aa sheva On Aa ahove an L3 akove
h gk Qi
5.3 43 abeve e} A abave o As ahove
@ r———— % Gk
<) 43 ghave (13 4a shova Ga A2 abovs




APPENDIX 4

Phases and Cycles for the Conflict Training




Sign Significate

A . Top left beaker

B ’ Middle left beaker

C ' Bottom left beaker

Al Top right beaker

B! Middle right beaker

c! Bottom right beaker

F Beaker or flask used for filling

' A and A'

1 150 ml, tapped beaker

2 250 ml, tapped beaker

3 400 ml. tapped beaker

4 1000 ml. tapped beaker

5 _ 250 ml, flat bottomed flask
6 500 ml, flat bottomed flask
7 1000 ml. flat bottomed flask
8 125 ml, Erlenmyer beaker

9 500 ml, Erlenmyer beaker

10 150 ml. standard beaker

11 250 ml., standard beaker

12 400 ml. standard beaker

Figure 9: Signification of the symbols for the conflict
training program.
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PHASE . .
NOC, PHASE PURPOSE CYCLL NO, APPARATUS TRANSFORMATION
1 1. Adaptation of S 1 A, A, by [
to equipment, 33 @i
2. Focus S's atten- B3 B'3 ﬁﬁ“
tion on the closed
cycle of the Cg C'g Fg @ 400
liquid flow, mi,
3. Teach active
search for contra-
dictory judgements
1 Same as phase 1, 2 A3 A'3
cycle 1,
t
BS B 3
Cg C'g Fg @ 400
ml,
2 1. Focus S atten- 1 A3 A'3
tion on the fact
that equal amts, B4 B'3
rise to same level
in A and A' and in C12C’12F12@ 400
C and C' but to ml,
different levels in4g
B and B',
2. To facilitate
CCQ by: (a) approxi-
mating Plaget's 4 A3 A'3
stages of the
equilibration B, B'2
process and (b) prg- b
diction outcome C19C'10F10@ 250
conrTict., ml.
2 Same as phase 2, 2
cvele 1,
2 Same as phase 2, 3 A:3 A’3
cycle 1,
By B
Cio C'12 Fl.?,@ 150
ml.
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PHASL :
NO. PHASE PURPOSE CYCLE NO. APPARATUS TRANSFORMATION
2 Same as phase 2, 4 A, A
cycle 1. 3 3 BT
4 }
By BYy :
] an
1Cyp C'yg Fig @
150
2 Same as phase 2, 5 AB A‘3
cycle 1.
1
B1 B 3
, .
Cig C'1p Fi1g @
150
2 Same as phase 2, 6 A, AT
3 3
cycle 1.
!
By By
! 4
Cig Clyg F1p @
150
3 1. Same as phase 2 1 A3 A'3
except the saliency .
of the unequal lev- B4 B 4
els at B & B' is C C i B
increased due to la 712 712 @ 400
the surprise effect
when the screen is
removed.
2. Create conflict
re judgments high- AB A’3
er = more and skin-
nier = less. B4 B'2 Same as phase 3,
‘ cycle 1, but with
= C c! T @ 250| B, & B'
£y 9 € ©y
3 Same as phase 3 ' 2 12 712 712 4 2
cycle 1.
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PIIASE
NO. PHASE PURPOSL CYCLE NO. APPARATUS TRANSFORMATION
3 Same as phase 3, 3 A3 A'3 {
cycle 1 ' ]
By BNy
[ [
C12 C 19 F12 @ 150 i
i
3 Same as phase 3, 4 A3 A’B Same as phase 3,
cycle 1 B. B cycle 1, but with
1 2 B1 & 8’2
! i 24
C12 C 12 F12 @ 150
3 Same as phase 3, ) A A'3 Same as phase 3,
cycle 1. ) cycle 1, but with
: By B3 B. & B'
1 - 3
! 24
C12 C 19 F12 @ 150
3 Same as phase 3, 3 A3 A'3 Same as phase 3,
cycle 1. B. B cycle 1, but with
1 4 Bl & 8'4
1 " ) =
C12 C 12 F12 @ 150
4 To develop conser- 1 AS A,
vation of inequalil B B'd . @
ties by having un- 1 2 710
equal amounts in
A & A' which rise 80 ml. for AB
|
;g ghz g?me level Cl2 C 12 |
‘ FlO @ 120 ml, l (
for A', r"—‘J
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S

PHASE
NO. PHASE PURPOSE CYCLE RNO, APPARATUS TRANSFORMATION
4 Same as phase 4, 2 A8 A'3 -
cycle 1 ! ; @ 120
B2 B 1 le @ 120
ml, for A3
1 7 2
012 Cv12 F12 @ 80
ml., for A'3
4 Same as phase 2, 3 A3 A'B
This cycle B. B
constitutes a 4 1
.o ; \ ‘ .
review of CCQ. C12 C 19 Flz @
150 ml.
o To facilitate the 1 AB”A'G F12 @ 100
development of the °.
. . ml, for A
generalization of B. B
unequal CCQ 3 3 .
; . ;
C12 C 19 Flz @ 200
ml, for A'
S Same as phase § 2 A3 A'S
cycle 1 . NP
Bl B 5 FlO @ 80 ml,
for A3
) 1 n i
012 C 19 FlO @ 120
ml, for A’3
5 To facilitate the 3 A3 A'3
development of the B. B
generalization of 3 3 Flz @ 250
equal CCQ. ml,
€12 €11
S Same as phase 5, 4 AB A7

cycle 3,

Do
o =W
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PHASE :
NO. PLASE PURPOSE CYCLE NO, APPARATUS TRANSFORMATION
S Same as phase O, ) A, AS' ]
cycle 1 ‘BO B.' T @ 80 ml o— e
1 °2 “10 mba g 2
for A3
1 T 7
Cig €'1p 1o ©
120 ml, for A'3
5 Same as phase 5, 6 A3 A'3
cycle 3. .
B, B
3 2
L ') =
C7 C 5 FlO @ 250
ml.
S - Same as phase O, 7 A3 AS'
cycle 1 "
B, B, F @ 80 ml,
172 710
for A3
~ 1 " 3
L12 C 12 rlO @ 120
ml, for A'3
5] To facilitate the 1 AB A'3
development of B. B!
generalization and 3 2
resistance to : -
countersuggestion C7 C ) FlO ¢

‘of equal CCQ

250 ml,
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Glass Beaker Sessions

Thase _1 Cycle 1 sheet 1 Of _1  Apparatus Tape Footage
Subject Al A'3 Date
Bxperimenter B- 5 Start Time -
Cbhserver 3 3 Stop Time
Ce C'g Fg @500 mi. Reel # Side #
Legend Conflict Syrbols
NQ = No Question E = Explanation (/o2 X) C = Change of Judgement or explanation
NA = No Answer R = Red Chip H = Humming, Pausing
J = Judgement {(VozX) W = White Chip F = Facial Expression {(frown,looking
away)
E's Request or Question S's Responses (¥ | v | CHF iChips
] answer (i#Q,MA, or verbatim X |X | Con~-|W, R
% report J {E jflict|WwW, RR
1 [l |Put juice in F. filling to tapd

6

2L {Pour juice from F5—9A3

3 fi |Pour juice from A3—>B3

4 L |what happened when As—e B3

2 |When wa 83—% C6

up to, over top, or below tape?

will juice come

51 {Let 33-9 c6

>

6 | 1|Where you right when you said
?

21Y¥ou answered like a young child
didn't you (W)

3ilet's find older child
answer.

4 /How high did you think - juice
come? (W)

5|But what happened =-- 33-% c6
{w)

6 Can. -~-show e on c6 how high yoy

thought--~ and how high actually
came? (W)

7{Can=~-~ tell me what == older
child would think when BB—a CS?
(W,W)
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Glass Beaker Sessions

Phage _1 Cycle 2 sheetl] Of 1 _ Apparatus Tape Footage
Subject A3 A'3 Date
‘Experimenter . Start Time
bserver B3 B 3 Stop Time
Cg C'g Fg €500 ml. Reel # LECY)
Legend Conflict Symbols
NQ = No Question E = Explanation (Vo2 X} € = Change of Judgement or explanation
NA = No Answer R = Red Chip H = Humming, pausing
j = Judgement (/oRX) W = White Chip P = Facial Expression, (frown,
looking away)
" E's Request or Question S's Responses v | . lcHF Chips
Y i# Answer (NQ,NA, or Verbatim X [x |con- |W, R
A report) J |E [flict |WW,RR
1 |1 ] Put juice in F, filling to tape

6

n
[

Pour juice from E‘6 b4 AIB

3 |1 | Pour juice from A'a-) B'3 .

4 |1 | what happened when A'3-,~> 8'3

2 | when we B'_—? C'_ will juice
come up to, over top, or
below tape?

' 1
541 LetBB_;CG

6 |1 | Were you right when you said
?

3 [ You answersd like a young child
didn't you (W)

3 jlet's find older child
answexr.

4 {How high did you think - juice
come? (W)

S | But what happened B'_ -3 C'
(W) 38

6 jCan show me on C'_ how high you

thought and aow high

actually came? (W)

7 }Can tell me what oldexr

child would think when B'_-5C'_?
. 3 6

(wl'q)
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Glass Beaker Sessions
Phase _2 Cycle 1 _ Sheet .1 Of _2 Apparatus Tape Footage
Subject A3 A'3 Date
Experimenter 3 5'. Fia Start ?ime
Cbserver 4 3 Stop Tine

C12 c'lzeaoo ml. Reel Side

Legend Conflict symbols
NQ = No Question E Explanation ( ¥ or X) C = Change of judgement or
MA = No Answer R = Red Chip explanation
J = Judgement ( ¢ or i) W = White Chip 4 Humming, pausing
F Facial Expressions (frown,
looking away)
N : E's Reguest or Question S's Responses ‘. /'C.H.F. Chips
- Answer (Li0.MA or Vexrbatim X X Con- iU, R
0§ ) J i E:flict iWW, RR
1'1 Pour F into A_ and A' : D i
. 3 3 : R
i2;bo A, and A', have same amount?; co

| ']

. 3
2|1: Pour A3,>B4

2! Pour A'3—>B' , Jjust as -- : v !
! Some to dring :

3331 You did it like a young child

121 When in A

& A'_ how -did-
| 3

3
'have- drink? (%)

3, How much dia you--re A,-»B,?
! 3 4
i W

4 How much did you -- xe A'3—: ; P
1B'32 (W) i : Lo

N S

; =A" 4 - . 1 f
.SEIf Ay A 3 and all A;=B, and ! .

‘only some A'3-53'3 how can : : 5

[ 13,7857 § L

16! You left -some for 8‘3 in A'3 !

!7: How much would an older child

X ?pour from A'3 to 3'3? (W,w) i
[N H

i

RN S

3b:!l; That's right (R) ! Lo !

12{ How can - be same when 3'3~p : Do .
than B,? (R) ; C !

3i Does B',=B, because fand «— : .

! (R) i

4i Can ~ tell me why B‘3=B4 . P .
whaus'3?34 (R,R) ' ; : ; |

4 [l Elastic on levels of B4 and |
§5’3 : .

7 Y E——
S |1 1If B4f;C12 and B 3 >C 12 will

. )
c12 and C 12 have same or more

in one ; ;




133

Glass Beaker Sessicns

Phase 2 Cycle }  heet 2 Of 2 Tape Footage
subject A5P§¥9—ti‘—s— vate ’
Experimenter 3 3 Start Time
Observer 34 B'3 F,. top Time
' (e Reel Side
ch C 12 @400 ml,
Legenc Conflict Symbols
NQ = No Question E = Explanation ( v or X) C = Change of judgement or
NA = No Answer R = Red Chip explanation
J = Judgement { 1/ or X) W = White Chip H = Humning, Pausing
F = Facial expressions (frown,
loocking away
N E's Request or QOuestion; S's Responses | {+C.H.F.{ Chips
b Answer (J0,3A Or Verbatim X {X ICon~ W, R
° # J I iflict | WW,RR .
6 |1; Let 54-9C12 and B'3~‘7C’12
7all] Do we nave same, more, less?

|
(R} . Why? (R,R} ; ! .

Toi1l{ Do we have same, more, etc?

R

You answered like a young
child (W)
3] Did juice in 34=B'3?(W)

">
41 When 84—5C12 and B 3" C12

what happened?

5! Does C',. =C..?

e e 4
JERUEY SRS MDY

12 712
6} Could B4=B'3 then? (i)

7! What about juice here A'

3 ]
| ] !
H H )
1 1 ] 1 - N
\ 81 If A 3€3b 3 & B 3‘9C12
t .-
would C 12 = Clz? (W)
1 1 N 1 .
8 {1 LetA3~>B 3-—;C 12 i
| Do we both have same? (R) R

w
[0 B

why? (R) !

3. what is the difference i
between the younger & older
i girls' way of pouring A3—>

t Rt
84 & A 3 B 3? :

i
1
i
1
[ W, ; |
|
]
!
{




Glass Beaker Sessions
Phase 2 Cycle 2 Sheet 1 of 2

Tape Footage

Subject A A—-P——-——-I}D aratus Date
Experimenter 3T 3 Start Time
Cbserver B, B‘2 Stop Time
) ' " ml. Reel Side
Cl2 C lzrlz,zso
Legend Conflict Symbols
NQ = No Question E = Explanation ( v or X) C = caange of judgement or
NA = No Answer R = Red Chip explanation
J = Judgement ( v or X) W = White Chip H = Humming, Pausing
F = Facial expressions (frown,
looking away)
P E's Request or Question! S's Responses 1 JIC.H.F.. Chips
w : ! i Answer (110,NA or Verbati ) X xCon- ; W, R
LRt ! \J E jflict | WW, RR
1 (1 Pour F into A, and A’ ! C 1
I 3 3 H L
'2; Do Ay & A'3 have same amount?| N !
e
2 i1} Pour A3—934 P i
2} Pour A',»B',, just go -~ L i !
| | Seme to drink ci !
. It H
3a:1{ You did it like a young child : ; !
‘;2 When in AB&A'B how - did - 0 ! j
: 1 .
| ! have - drink? (W) X i
. L
i3 How much dig-- reAa-as 27 S :
i * | o :
i4 How much did you -~ re ] ; -
1 : : N
Ly aTg>Bi,2 (W) E : ;
| NS
v T :
!5 If A3-A 3 and all AB—)»B4 | D . f
i | and only some A'J>B', how Do ;
) i i
f mpi P [} . B B
: can B4 B 2? Py I
6 You left some for B’z in A‘3 v : : !
i7| How much would an older child| i ,
pour from A‘3 to B'z? V1, W) ! i :
l i 3 i
3b 1] That's right () L T !
. ; .
;2! How can - be same when B', . | . :
i L i
1 than B,? (R) S i
;3] Does B'_=B, because #and <2 R
! 274 : :
: (R) o 5
B L
4] Can -~ tell me why B',=8, o r
l when B',13, (R,R) .
f : H
: ; .
Elastic on levels of B4 & B'2 E :
v XYY 3 | . ! B
1 Iif 34‘>C12 &3 2 >C 12 will ! P :
i T oAt e :
§ Cl2 and C 12 have same or - :
i ] more in one . ;
i . " J—
b
! § :
! 0




Glass Beaker Sessions

Phase _2 Cycle 2 Sneet 2 Of 2

F
——  Apparatus Tape Footage

Subject A A Date
Experimenter 3 3 Start Time
Cbserver B, 5'2 Stop Time
) ' i Reel Side
Cl2 c 12 Flz 8250 ml.
Legend Conflict Symbols
NQ = No Questiocn E = Explanation ( v or X) C = cnange of judgement or
NA = No Answer R = Red Chip explanation

J = Judgement ( / or X) W = White Chip H = Humming, Pausing
F = Facial expressions, (frown,

looking away)

o E's Request or Question S's Respornses v v C.H.F. Chips

N Answer {(iM,NA or Verbatim X & Con~ W,R

v # i ‘J E flict | UW,RR
Y L} 1 N ¥

6 11 let ]Esqvc12 and B Z%C 12

7a il Do we have same, more, less?
(R) . Why? (R,R)

7b |1 Do we have same, mor:z, etc?

~

'You answered like a young
child (W)

3 pid juice in B4=B'2? (N

. LY
4 When B4-)C12 and B 2'C12

what happened?

t .
5 IDoes C 12=C12? i o

6 {Could B4= 3'2 then? (W) ; T i ¢

7 Mhat about juice here A!

3 2 12 i Lo

Do we botii have same? (R)

3 [ i !

: . ' i

I-) ' R i N

8lIf A';>B') &B8',3C,, ; L i

i - ? ' . .
wou.ldcl2 C12' (W) ; - : i

{ ; !

8 [ljlet A' ~B'_->C' ! i
i

1

1
2 (Why? (R)

3 [(Wwhat is the difference o
between the younger & olderx . S

girls’ way of pouring A3—> : :

I Aant N
By and A 3 2B 2? . C
(W, W) ;

e+ ey o e e s e o gt o



Phase 2 Cycle 3 Sheet l Of 2
Subject
Experimenter

Glass ileaker Sessions

Obsecrver

NQ = No Question

NA

J

= o Answer .
= Judgement ( % or X)

Apparatus
Ay dty
By B,
€12 12 Fi

Legend
E = Explanation { . or X)
R = Red Chip
W = White Chip

8150 ml

Tape Footage

Date

Start Time

Stop Time

Reel Side

Conflict Symbols

C = Change of judgement or
explanation

H = Humming, Pausing

F = Facial expressions {Frown,
looking away)

E's Request or Question|

S's Responses

W ' C.H.F. Chips

Answer (NC,A ox Verbatim P

‘Con- , W, R

in one

# J Eflict ' WW,RR
1 {1l{Pour F into A, and A'3 o
2| Do A3 and A‘3 have same amount? : !
2 1| Pour A3~>B4 :
2| Pour A'3—>B'l just go -- !
Sme to drink
3a i 1l]You did it like a young child
2|When in A3 and A'3 how - diad :
] X Vo !
' thave - drink? (1) 1 :
3{How much did you =-re A, -3B ? J
3770 , :
Lol : I
,’ ' [ i
| 4[How much did you -- re ESINES i i :
& 1
[ }
B')? (M) 5 L z
1 ]
- At o — [ :
511If A3 A 3 and all A3_.B4 and b :
only some A'34>B'l how can ; : :
!B4=B’l? ] i 1 ! |
61You left some for B', in A', [
7:How much would an older child [
) ' T, [ ;
pour from A 3 to B 1 (W,w) b §
3b j 1{That's right (w .
2{How can - be same when B! f : E : i
P i
than B4? (R) i P ; |
3iDoes B* = 34 because + and <> i ; i .
(R) i D i
4{Can - tell me why B', = B, i gt
I
when B'. 73, (R,R Pl !
' e 4 i
4 |1liElastic on levels of B, and i i i :
) ! i ;
ey '~ UYL 3 i L
5 1j1f 34-9u12 and 3 1 5 C 12 will i ; i : ;
P . . H
C12 and C 12 nave same or more ;
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Glass Beaker Sessions

Phase 2 Cycle 3 Sheet 2 of 2 Tape Footage
Subjecz—— — T T %EEE§$EE§ Date
Experimenter 3 3 Start Time
Cbserver B B' Stop Time
4 .l Reel Side
C12 c 12 Flz@lso ml,
Legend Conflict Symbols
NQ = No Question E = Explanation { v or X} C = Chunge of judgement or
NA = No Answer R = Red Chip explanation
J = Judgement (v or X) W = White Chip H = Hurming, Pausing

F = Pacial expressions (frown,
looking away)

E's Request or Question S's Tesponses v Vi C.H.F, Chips

Answer (NHC,iA; or Verbatim) X 'X | Con- W, R

J|E | flict | WW,RR

!
and B' ->C' H

Let B >C,, 1°% 1

7a| 1} Do we have same, more, less?
{R). Why? (R,R)

1
]
1
|
]
i

b} 1 Do we have same, more, etc?

2} You answered like a young
child (w)

3; bid juice in B4=B'l? (W)

4@When Bi*clz and B l+~C12

j what happened?
1

PURIIPEPEE N SR

) = .
5i Does C 12 Clz? : ;

6} Could 34 = B'l then? (W)

R T T T I S,

7 What about juice here A'3

[-Xi T
&IfA3,BlandBl%-Clz

L] 0
would C 12™ c12? (W)

t 1 1
liLet A' 3" »C",

1{ Do we both have same? (R)

2} Why? (R)

"

3} wvhat is the difference

between the younger & older

girls' way of pouring A3—€>
) m

34 and A 3~>D l?

(W, W)




Glass Beaker Sessions
Phase 2 Cycle 4 Sheet 1 Of 2

Tape Footage

Subject A’-‘-EPff,a—m Date -
Experimenter 3 3 Start Time
Observer Bl B'2 Stop Time
' Reel Side
C12 C 12 F12@150
Legend Conflict Symbols
RQ = No Question E = Explanation ( v/or ¥X) C= Change of judgement or
NA = No Answer R = Red Chip explanation
J = Judgement { v or X) W = White Chip H= Humming or Pausing
F = Facial Expressions (frown,
looking away)
% E's Regquest or Question S's Responses - v'C.H,F. Chips
¥ Answer (NO,NA or Verbatim) Y. X Con- ;W, R
o# J E flict ! WW,RR
1| 1:Pour F into A3 and A'3 | ;
1
2ipo A, & A'B have sane amouat? !
| .
2! 1'Pour A3ﬁ>Bl ! ;
2!Pour A'3—>8‘2, 30 some to drink! | [3
3 liDo we have same, more, less? ’ ;
! f
| ;
2iYou answered like a young child oy |
(W) Do i
3iwhy is 3'2 less than Bl? Pl
i o i
H ! : :
: St !
4.No -- part of nistake. You only! o
%looked at how ¢~B‘2 is ! P i
5{Look how fat B', is ' T |
6. Is it »—than B,? (W) } A [
; . -
| Lo i
7:You should look at L.w fat & | - ; !
thow ¥ juice is before answering ! :
8;Do you think because B'2)-<Bl : |
| / ' =p 7 ; : :
but y Bl that B 2 Bl. (R) ? z -
s R |
9|How much would older child say | Doyt ;
is in B',? (W) . o !
| ] ;
10 !How much would younger c¢hild ! ; T i
say is in B'z ) i ! I ;
I i cob {
11{Who would be right? (W) | i : }
"12]why (W,®) ; Lo |
| i to !
[ i
? B
! ] |
y L} i ]
43 1;Elastic on levels Bl s B 2 P !
v p 'Y v 1 3 b i
5; lEIf Blgwclz and B 2—>C 12 will ; fa :
| et o '
j ;C 12 and Cl2 have same or less ; v
! iin one : f
L P

T

i [




Glass Beaker Sessions

Phase 2 Cycle 4 Sheet 2 0Of 2

Subject A522§§3535
Experimenter 3 3
Observer B1 8'2
]
C12 C 12 F12 €150
Legend
NQ = Mo Question E = Explanation {( v/;r X)
NA = No Answer R = Red Chip
J = Judgement ( V/or X) W = White Chip

Tape Footage

Date

Start Time
Stop Time

Reel Side

Conflict Symbols

C = Change of judgement or
explanation

H = Humming, pausing

P = Facial expressions (frown
looking away)

E's Requaest or Question

S's Response

v] vIC.H.F.| Chips

Answer (NQ,NA or Verbatim) X%

iCon=~ W, R

JIE iflict | WW, RR

* sEp

=Y.
Let Bl--bC12 & B P >C 12

Do we both have same etc? (R)

ST o B g -

Do you agree we have a problem?
(W)

W

3 = i g
Did Bl B 2? (W)

S

- - —=7
Did you think that C12 C 12

= - €
after B,~®C B 245012? (W)

1 712

Can you tell mec whac the
problem is? (3,%)

6

iHould an older child have
1looked at howi/B’z and how

fat B', is? (R)

2

Why should you look at how  andg
fat B'2 is? (R,R)

| ‘

l!Do we have same, more, less?

{(R)
Why? R,R)

|
i




Glass eaker Sessions

Phase 2 Cycle 5 Sheet 1 of 2

Subject
Experimenter

Observer

NQ
NA
J

= No Question
= No Answer

3

140

Apparatus Tape Footage
Spparatus Date

A

3 Start Time
1 B'a Stop Time

' Reel
12 C 12 F12@ 150

Side

Legend Conflict Symbols

F

explanation
Humming, pausing
Facial Expressions (frown,
looking away)

E = Explanation ( v or X) C = Change of judgement or
: . R = Red Chip
= Judgement ( Vor X} W = White Chip H

- '}
res

E's Request or Question

i

S's Responses

V' WCLHLF,

Chips

Answer (NO, NA, or Verbatim)

X 'X ,Con~

W, R

J

E [Flict

WW, RR

=S

Pour F into A3 and A'3

Do A3 and A'3 have same amount?

[ 8]

Pour A3-§>Bl

Pour A'3€>B’3, so some to drink

[t B B B ST ] £

Do we have same, more, less?

You answered like a young child
()

thy is B'3 less than Bl?

No -- part of mistake. You
only looked at how }-8'3 is

Look at how fat B'3 is

Is it)— than Bl? ()

You should looi at how fat &
how ¥+ juice is before answering

Do you think because B‘3¥—< Bl

buty B, that B’ =B,? (R)

How much woulid o.cer child say
is in B’3? (W)

10

How much would younger child
say is in B'3? (W)

Who would be right? (W)

Yny? (W,%)

Blastic on levels Bl & 5'3

. at ___\’ r g
Iif Bln;c12 and B 3 o] 12 will

'C' and C 2 have same or less

12 1
in one

!

e




Phase 2 Cycle 5 Sheet 2 Of 2

Subject

Glass Beaker Sessions

Experimenter

Qbserver

N@ = No Question E
NA = No Answex R
J = Judgement { v or X) W

Explanation { v/ or X)
Red Chip
White Chip H

141

Tape Footage

R AEE?ratus Date
3 3 Start Time
Bl 8'3 Stop Time
' Reel Side
C12 o] 12 Flz@lSO
Legend Conflict Syubols

C = Change of Jjudgement or
explanation
Humming, pausing

F = Facial expressions (frown,

looking away)

Q. E's Request or Question, S's Responses 3T VIC.H.F. Chips
i Answer (NQ,NA, Verbatim) 'XiX Con- W, R
20K i iJIE flict | WW, RR
T . 1 oLyt B i .
6 i} Let Blﬁ7C12 & B 3 c 12 ! . :
7ail|Do we both have same etc? (R) : ! :
2{Do you agree we have a problem?, Voo :
(W) : o
i Pl
[ oy
i ) . |
3jbid Bl = B 37 (W) i :
3 s t B
.4 Did you think that C12 = C 12 ! :
: 3 [ » : i ;
2 iafter BI‘)Clz & B 3 C12 (W) ; : {
5i{Can you tell ne what the ! P '
problem is? (U,W) i o
:6!Would an older child have ! R
; looked 2t how'B', and how ! i i
1 HE X
i jfat B', is? (R) v -
j 3 ; -
P7iWny should you look at how| : i
‘and fat 3'3 is? (R,R) i .
; P
! i ob
H Lo
7b!1l,Do we have same, more, less? : P :
(R) i . z
Why? (R,R) | L :
1 i ‘ i ‘
! : ;
! [ .
t [
t T
i S '
: jord ;
[ ;
! ! S
. o ;
. P !
: o i
H F |
i f :
. i '
! ' P
i b
H » 3 .
i I :
1 o
' ; P :
: ; Cob o .
E : i !
! : BN
l ‘ I
! ’ ; o '
i . Yoo :
b : P
|t : [ ;
v i ' ; {
b P
U P :
L NI
{ ; , i by !
by ! Cb ?
¥ i N i B
a R
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Glass Beaker Sessions
Phase 2 Cycle 6 sSheet 1 0Of 2

Tape Footage

Subject A522§$3335 Date
Experimenter 3 3 Start Time
Observer Bl 3'4 Stop Time
' Reel Side
C12 C 12 FlZ @150
Lecend Confiict Symbols
NQ = No Question E = Bxplanation { +“/or Xx) C = Change of judgement or
NA = No Answer R = Red Chip explanation
J = Judgement (v or X) W = White Chip H = Humming, pausing
F = Facial Expressions (frown,
looking away)
oY E's Request or Question . S's Responses .+ . C,H.F. Chips
Y] i Answer (NO,NA, or Verbatim) KX Con- : W, R
) # ' ‘J E flict WW,RR
1} l}Pour F into A3 and A', i P )
2:Do A3 & A', have same amount? | b
2{ 1ljPour ABT*Bl ! é i
2} Pour A'3f98'4, so some to drink ! ; i
3! 1iDo we have same, more, less? : i i
i ! i
i ! 3
2} You answered like a young child" b
(W) | o
3{Why is B'4 less than Bl? 1 : i
4[No -- part of nistake. You o i
;only looked at howJ,-B'4 is. : i ;
b H 1
S;Look at how fat B'4 is St :

? () T

6 Is it y—< than B T
i s 1 : ' H

' 7iYou should look at how fat &
! ihow } juice is before answering

|
|

' 8iDo you think because B’4r-zBl ;
! Ni N, .
but v Bl that B 4 Bl. (R)

[ UVRIURTREIN RNV R,

9iHow much would older child say i
is in B',? (W) ‘

101How much would younger child i
say is in B'4? (W)

PR S

11{Would he be right? (W)

12lwhy? (W,W) — :

liElastic on levels B, & B'4 Pt

< TSoT -
11If BlT?Clz and 3 4 >C 12 will g

c! and C,, have same or less
12 12

in one? i




Phase 2 Cycle 6 Sheet 2 of 2

Subject

Glass Beaker Sessions

Experimenter

Observer

]

NQ = No Question E
NA = No Answer R
J = Judgement ( »/br X} W=

I

Tape Footage

%EE§§%EE§ Date
3 3 Start Time
Bl 5'4 Stop Time
' Reel Sice
C12 o] 12 Flz@lso
Legend

Conflict Symbols

Explanation (4f/or %) C = Change of judgement or
Red Chip explanation

White Chip H

Humming, pausing

F = Facial BExpressions (frown
looking away)
Q E's Request or Question S's Responses v L fC.H.F.| Chips
W . answer (NO, NA, Verbatim) X X|Con- |W, R
V7 @ JiBiflict { WW, RR
T = [ 1
6!l Let 31 >C12 & B 4—)0 12 !
7ai 1| Do we both have same etc? (R)
2| Do you agree we have a problem?

(W)

. i
3} pid Bl B 4? (W)

4| Did you think that C C

127
-—vy L
after Bl/ C12 & B Py ch?

I12
(w)

51 Can you tell wme what the
problem is? (¥,W)

6{ Would an oldexr child have

looked at howV B‘4 and how

fat B'4 is? (R)

7] why should you lock at how
and fat B'4 is? (R,R)

v

(R)
why? (R,R)

75 1| Do we have same, more, less?

S N —




Fhase_3_ 3 Cycle ! Sheet 1 of 2~

144

Glass pecaker Sessiong

Tape Footage

Suhject —-P-————-AD, aratus vate -
Experimenter Ay By Start Time
Obgerver : 34 5'3 F,, 8400 Stop Time
Reel Side
“12 Le 2na Conflict Symbols

#Q = Ho Question E = r.xplana:i:m ( p/or X) ¢ = Chanpe of judgewent or

NA = Jo Answer R = Red Chip explanatiocn

J = Judgement ( /or X) ¥ = Wuire Chip H = Humming

F = Facial expressions (fm,
looking away)

Do AB and A'3 have game amount?

Q E's Request or Question S's Response .4, FJ{ Chips
¥ Answer (iQ,dA or Verbatim) XX Kon- i W, R
P J|E fflict | W, BR
1 1Y pour F into A3 and A‘3

2

1 Pour A, —>B

.

Pour A' 4>B

+ just so --
Same to dr1nﬁ

E removes shield

Wnen § does it wrong. Do we both
have the same to drink?

You did it like a young child
didn't you? (W)

Can you tell me what the
problem is? (W,W)

When juice in A, & A‘ how
much did we botﬁ have to
drink? (W)

How much did you think we
would both have in B4 & B!

3
(W)

But now you think there is
more in B‘3 (W)

Your problem seems to be
that you thought B4 would = 5'3
but now you think 5'3 has more

Now can you tell me what the
problem is? (W,W)

Let's see if we can find out
more about this problem

11

s the juice in B4 and B'3

different in any way? (W)

12

Is there another way the juica
is different in 34 & B'3?
(W)

13

Do you think that B’3 has more
because it is % (W)

L4

If it has more becauses it is
won't it have less because it is
skinnier? (W)




Glass neaiier Sessions

Phase_ 3 Cycle_l GSneet 2 Of 2

Subject A
Experimenter 3
Obgerver B4
12
NQ = i{o Question E= Explanation (
NA = Jo Answer R = Red Chip
J = Judgement { v/;r %) W = Wnite Chip

145

Tape Footage

vate

Start Time
Stop Time

Reel Side

Conflict Symbels

C = Chanze of judgewent or
explanation

H = Humaing

F = Facial expressions {(frowm,
looking away)

E's Request or Question

S's Response - IC.H.F.| Chips

Answer (iIQ,MA or Verbatim) XiX Con- (W, R

®r

JIE {flict | W, RR

Wisrep

So its more because its4 &
less because its skinnier? (W)

X

But how can it be more & less
at ‘the same time?

R 7]

Maybe the problem is that you
only thought about how high it
is and you should have thought
about both how high and how
skinny it is. Maybe because
it is higher and skinnier at

the same time 84 and 8'3 have

the same amount. [(W) if he
answers yesd

L8

Now, fcrtwo chips can you
tell me what the problem is?
(W, W)

Elastic on levels of B4 & 8'3

1£ 8,5 C,and B' ;=>C"

will C12 & C 12 have same or

more in one?

L '-
let B,~>C,, and B' ;> C',,

7a

S answers right
Do we have same, or one a lot
and one a little (R)

Wwhy? | (R,R if S refers to both
dimensions of the beakers]




Phase 3 Cycle 2 Sheet + Of 4

Glasg sealex Segsiouns

14&

Tape Footage

vate

Start Time
Stop Tiwe

Reel Side

explasation

Subjeet —— i Apparztus
Experimenter A3 A'3
Obgerver '
. B4 B 5 F12@250
€125 12
leg md Cenflict Symbols

i#Q = Ho Question E » Explamation ( v/;r X)

HA = Jo Answver R = Red Chip

J = Judgement ( w/;t X) W = Waite Chip

H = Hummaing

C = Change of judgeuwent or

F = Facial expressions (frowm,

looking away)

E's Request or Question

$'s Response

IC.H, F.

Chiv=

W, R

IrEp

Answer (Q,MNA or Verbatin) XX €on-
z

JIE flict

WW, RR

Pour F into A3 and A'3

Do A3 and A'3 have same amount?

Pour A3—i>B4

Pour A'a-E’B' , just soO -z

Same to drink

2

[N
2

E removes shield

When S does it wrong.
Do we both have the same to
drink?

F)

You did it like a young child
didn’t you? (W)

Can you tell me what the
problem is? (W,W)

when juice in A, and A', how
mauch did we botg have to
drink? (W)

How much did you think we
would both have in 84 & B*

2
(¥) )

But now you think there is

more in 8'2 (W)~

Your problem seems to be
that you thought 84 would = 8'2

but now you think B'2 has more

Now can Qou tell me what the
problem is? (W,W)

Let's see if we can find outr
more about this problem

Is the juice in B4 and 8'2

different in any way? (W)

12

Is thexre ancther way the juice
is different in B, & B'.?
W) 4 2

n3

Do you think that B'2 has more -~

because it is ? (W)

4

If it has mores because it isA¢
won’t it have less because it ig
skinnier? (W)




L A R o

¥nag: o Cyofa & Snect 0 UF

Subject_ - = . éﬁ”“raiti
Lxperimentex L Dy
! @2s
Observer B, B, Fy, 25g
€12 €12
: Legend
HQ = Ho Question E = Explanation ( ,/;r X)

NA = Jo Answer R = Red Chip
J = Judgement ( w/;r X) W = Woite Chip

Trpl Fournge

vate

start Time

stop Tine

Reel Side

Cenflict Symbols

C = Change of judgewent or
explanation

H = duming

F ©» Facial expressions (frowu,
looking away)

N E's Pequest or Question S's Respcnse viC.H.FJ Chips
¥ Ansver (11Q,NA or Verbatim) X|Xon- (W, R
L) JIE flict | W, RR

w
il )

So its more because its'% &
less because its skinnier? (W)

6{ But how can it be more & less
at the same time?

7] Maybe the problem is that you
only thought about how high it
is and you shculd have thought
about both how high and how
skinny it is. Maybe because
it is higher and skinnier at

} the same time 34 and B‘2 have

the same wmmt.[M)ishe
answers ves)

18] Now for two chips can yon
tell me what the procblerm iz?
(W,¥)

4 {1} Elastic on levels oif B4 and B',

= [N
5 B IfB4 ,clz and B 2 >C 12

s ~
will C12 and C 12 have same ox

more in one?

t $ ]
6 jL|Tet B, >C;, &B', cy,

7a |l | S answers right
Do we have same, or one a lot
and one a little (R)

2 | Wwhy? [(R,R) if S refers to bot}
dimensions of the beakers ]




Phase 3 Cycle’  Smze: ' 0f
Subjuct

Experimenter E
Observer :

EE

R

ES

4

n «

- 12

Ho Question
Jdo Answer
Judgement ( //;r X)

. - v gial T DGy 20

£5E3ratus
‘\:T;L\:"""‘"‘

B 1 F12@150

12
Legend

E = Explanatira ( ¥ or X)
R = Red Chip
R = Wnlte Cndp

148

“ape Foorage
vate

start Time
otop Time
Reel

Conflict Symbols

C = Chan; e of judgeuwent or
explanation

H = auwmming

F = Facial expressions (frown,
looking away)

Side

¥'s Request or Question

$'s Response viC.H.Fd Chips

Angwer (iQ,HA or Verbatinm) X

Con- 1 W, R

L)

ol o

J{E Iflice | WW, RX

- ISrEp

Pour F into A3 and A'3

[

Do A3 and A'3 have same amount?

Pour A3-934

[

Pour A'3'§B'l, just go -

same to drink

E removes shield

When S- does it wrong.
Do we both have the same to
drink?

)

You did it like a young child
didn't you? (W)

Can you tell me what the
problem is? (W,W)

When juice in A, & A’, how
mach did we both hava to
drink? (W)

How much did you think we

would both have in 84 & B'l

(W)

~1

But now you think there is

more in B’l (W)

Your problem seems to be

that you thought B would = B'l

has moxe

but now you think B'l

Now can you tell me what the
problem is? (W,W)

L0

Let's see if we can find out
more about this problem

L1

Is the juice in 84 and B'l

different in any way? (¥)

Is there another way the juice
is different in 3, and B',?

4 1
(®)

i3

Do you think that B’l has more

because it is T (W)

12

If it has more because it is {
won't it have less because it ig
skinnier? (W)
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.
- - [PSAeh

Yhas;_;i Crose T Lomen vl . T supe Fooiage
Subject T SEPGlSLES Jate
Expevimenter Ay A, 3tart Time
Observer B 3B F._ @150 Scop Time
471 712 Reel Side
. C... C'.
12 Legind Conflict Symbols
NQ = o Question E = Explanation ( v/;r X) C = Chanyge of judgeusent or
¥4 = Jo Answer R = Red Chip explanation
J = Judgemeat ( v/;r X W = Waite Cnip H = guuming

F = Facial expressions (frown,
looking away)

a £'s Request or Question S's Response IC.H.Fd Chips
b Answer (JIQ,MA or Verbarim) L{X€on~ W, R
v § JIE {flict | WW, RR
3 LY So its more because its'} & .

less because its skinnier? (W)

16 But how can it be more and less
at tha same time?

L7 Maybe the problem is that you
only thought about how high it
is and you should have thought
about both how high and how
skinny it is. Maybe becausa
it is higher and skinniexr at
the same time B, and B’l have

the same amount. [{(W) if ke
answers yes.

18 Now for two chips can you t=ll
me what the problem is?
(W, ") -

4 {1{Elastic on levels cf £4 & B'l

£ B, and B> C"
T[1f B,>C,, and B’ > C'

will c12 and C'12 have szme or

more in one?

6 |1{Let B,™C & B',»C!

4 12 1 12

7ai1|s answers right
Do we have same, or one a lot
and one a little (R)

2{why? [(R,R) if § refers to both
dimensions of the beakers}




Class peaier Sessious

150

Fhase 3 Cycle 4 Sheet 1 0%2 Tape Footage
Subject _— —— e Apparatus vate
Experimenter A3 A'3 Start Time
Observer s BI Stop Time
! 2 Reel Side
Cyn C':o Py, €150
12 Leggndlz Conflict Symbols
HQ = Ho Question E = Explanatiocn ( rfgr X) C = Change of judgewent or
NA = Jo Answer R = Red Chip explanation
J = Judgement ( u/;r X) W = Wnite Chip H = humming
F = Facial expressions (frown,
loocking away)
Q E's Reguest or Question S's Response C.H.F4 Chivs
W Answer (.IQ,MA or Verbatim) XiX on- | W, R
v ¥ JIE iflict | WW, RR
1 {1{Pour F into A3 and A'3
2{ Do A3 and A'B have same amount?
2 {1j Pour AB-) By
2] Pour A 3-9 B P .
3 {1] E removes the shield
2} Do we both have the same amount
to drink? -
3} vYou did it like a young child
didn't you? (W)
4] Can you tell me what the
problem is? (W,W)
5{ When juice in A3 & A'3 now
much did we both have to
drink? (W) —
6] How much did you think we
would both have in Bl & B'Z?
(W)
7} But ncw you think there is
more in B, (W)
1
8] Your problem seems to be that
you thought Bl would = B'2
but now you think 3'2 has less
9| Now can you tell me what the
problem is? (W,W)
id Let's see if we can find out
more about this preblem.
11 Is the juice in B, & B,
different in any way? (W)
14 Is there ancther way the juice
is different in Bl & B‘Z? (W)
13 Do you think that B‘z has less
because it is *? (W)
T4 If it has less because it is ¥

won't it have more because it
is fattexr? (W)




Glass_beakeXx Sessions

Phase 3_Cycle ¢ Sheer 2 0f 2

Subject
Experimenter, Ay A!
Observer B

Cl2 Cc

NQ = Ho Question
HA = Jo Answer R = Red Chip
J = Judgement ( v/;r %)

1]
1 B2 Fa

E = Explanation {

W = Walte Chip

151

Tapz Foorage_

uUate

Start Time

stop Time

Reel Side

Conflict Symbols

C = Chanze of judgewent or
explanation

H = dunming

F = Facial expressions (frown,
looking away)

E's Request or Questiom

S's Respounse vic.B.¥d Chips

Answer (1Q,NA or Verbatim) Xl Kon- I W, R

JIE {Flict | WW, RR

v isrEp

So its less because it +
and its more because it is
fatter? (W)

But can it be less and more
at the same time?

3

Maybe the problem is that you
only thought about how low it
is when you should have thought
about both how low it is and hov
fat it is. Maybe because its
lower and fatter at the same
time B'2 and B1 have the same

amount . [(W) if answer is yes}

19

Now for 2 chips can you tell me
what the problem is? (¥, W)

Elastic on levels of Bl & B'2

) 1]
If Bl -..;'Clz and B 2—§C 12

111 ' +
will C12 & C lz‘ha!e same oY

more in one?

oy

1 1
Let Blﬁaclz and B 2—% C 12

7a

S answers right
Do we have same, or one 2 lot
and one a little (R)

[)

Why? [(R,R) if S refers to
both dimensions of the beakers)




Fhase 3 Cyclis  woeer : Of

GHless pogter Yessliocay

—
[#)]
\b]

lape Footage

Subject e Argaretus vate
Experimenter A3 & 3 3tart Time
Observer, B, B'_F @150 Stop Tiwe
3712 Toal =7
.. ¢ Teel 5ide
l‘L_egfz%x_g‘._ Conflict Symbols
HQ = ilo Question E = Zxplanation ( 7/;r X) C = Chanze of judgewent or
NA = Jdo Answver R = Red Chip explanation
J = Judgenent ( i/;r ) ¥ = Waite Cnip H = numing

¥ = Facial expressions (frowm,

looking away)

~ E's Request or Question S's Respomse C.H.FJd Chips
] Answer (G1Q,MA or Verbatim) X{Xon- | W, R
v JIE iflict | WW, RK
1 {1 {Pour F into A3 and A'3

2 {Do A3 and A'3 have same amount?
2 1 {Pour A3-é B,

1 1

Z|Pour &' ,~>B, -
3J1|E removes shield

2 |Do we both have the same amount

to drink?

3 {You did it like a young child

didn't you? (W)

A‘Can you tell me what the
problem is? (W,W)

5 [When juice in A, & A', how

3 3
uch did we both have to drink?
)

How much did you think we would

both have in B, & 3'3? D

But now you think there is more
in Bl (W)

Your problem seems to be that
you thought Bl would = B'3 :
but now vou think 3'3 has less.

Now can you tell me what the
problem is? (W,W)

10

Let's see if we can find out
more about this problem

11

Is the juice in B, & 8'3

different in any way? (W)

17

Is there another way the juice

1s different in Bl & B'B? (W)

113

Do you think that B'3 has less

less because it is‘b 7 (W)

14

If it has less because it is |
won't it have more because it'¥
is fatter? (W)




Phase 3 Cycle ° Sheer > Of 2

Subject
Experimenter LS
Observer 8. B'_F
1
. C12C"12
NQ = o Question E = Explanation ( r’gr X)
NHA = Jo Answver R = Red Chip
J = Judgement ( v/;r X) W = Wnite Chip

Glass bealizr Sessions

Tape Footage

vate

Start Time

Stop Time

Reel Side

Conflict Symbols

€ = Change of judgewent or
explanation

H = nuwming :

I = Facisl expressions (frown,
looxing awey)

£'s Peguest or Question

S's Responsge vC.H. F4 Chips

Answer (.13,¥A or Verbatim) XiXon- { W, B

J{E lflict | wH, ER

w [SrEP

[T

So its less because its ¥
and its more because it is
fatter? (W)

But can it be less and more
at the same time?

7|

Maybe the problem is that you
only thought about how low it
is when you should have thought
about both how low it is and
how fat it is. Mavbe because
{ts lower and fatter at the
same time B'3 and Bl have the

3

same amount. !kw) *{ answer yec

15

Now for 2 chips camn you tell me
what the problem is? (W,W)

411

Elastic on levels of Bl & B'3

T T
I1f Bl~9C12 and B 3 > C 12

¥
will C12 & C 12 have same or

more in one?

k) 1
Let B;=>C,, and B ?—>c 12

)

74 1

S answers right
Do we have same, or one a lot
and one a little (R)

Why? [(R,R) 1f S refers to

both dimensions of the beakers




s e2Ba DEaker Sessicus

Phase_3 Cycle © Sheet > 0Of ° e Tapue Footage
Subject : 5222422¥3 vate
Experimenter A3 A 3 Szart Time
Observer B, B'. F,., @i50 Stop Time
il o4z Reel, $ide
C1 cl.,
21.35&:’1‘(1 Conflict Syubols
WQ = i{o Question E = Explanation ( ;/ot X) ¢ = Change of judgement or
¥A = Jo Answer R = Red Chip explanation
J = Judgement ( #/;r pid ¥ = Wuite Caip H = quaming
F = Facial expressions (frown,
looking away)
Q £'s Request or Question ] S'g Response vIC.E.Fd Chips
¥ Answer (iQ,MA or Verbatinm) XiX Con~ W, B
v ? J ik {flict | WW, RR
1 {1t Pour F into A3 and A'3
Do A3 and A'3 have game amount?

2 14 Pour A34§Bl

ZPourAaé)Ba

3 {H E removes shield

2} Do we both have the same amount
to drink?

3}You did it like a young childl
didn't you? (W)

4{ Can you tell wa what the
problem is? (W,W)

5{When juice in A, & A’3 how i
~

much did we beth have to drink?
) i , .

6{How much did you thiuxg we would |
both have in 3, & 5'4? [§7)]
ES

7{But now you :think there is more
in Bl (W)

817our problem seems to ba that

you thought 3, would = B'é

but now vou think B’4 has less.

9 iNow can you tell me what the
problem is? (W,W)

10| Let's see if we can find out
more about this problem

111 Is the juice in B1 & B'g

different in any way? (M)

12] Is there ancther way the juice

is different in Bl & B'& 7(W)

}3 Do you think that B'4
because it 1s i 7 (W) -

has less

14} If it has less because it is¥
won't it have more because it
is fatter? (W)
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) S8 _peakel Sesgicng
¥hase 3 Cycle_§ fnmeszr 2 X2 ‘fape rocotage

Subject - A ﬁfﬁéﬁiiﬂi Jate
Experimenter 3 T Starc Lime
Obgerver, B, B' F.,&150 Stop Time

1 4 12 =
' Peel Side
€12 €2
Leg ad Conflict Symbols
?Q w Jo Question E = Cxplanation ( ’/;t X ¢ = Chanze of juagewent or

NA = Jo Answer R = Red Chip explanation

J = Judgement { w/;r X) W = Waite Caip H = guwmaing

F = Faclal expressions (frown,
looking away)

o k's Kequest or Question S's Response JH,FJ Chips
ﬁ Answer (:1Q,NA or Verbatiz) i Com- { W, R

v § J |2 jflict | WW, KK
3 151 So its less because itsY

and its more because it is
fatter (W)

6] But can it be less and more at
the same time?

117/ Maybe the problem is that You
only thought about how low it
is when you should have thought
about both how low it is and )
how fat it is. Maybe because
its lower and fatter at the

same time B‘6 and Bl have the

same amount. [(W) if answer yey

18f Now for 2 chi%s can §SG_EElI\§;
what the problem is? (¥,W)

4 11} Elastic cn levels of 31&3'4

ST I By oC,and BT, 557, -

i ¥ - a
will C12 & C 12 have sams or

more in one?

611} Let B~ C

1 1]
h 12 and B 5~€? C

12

7a 1{ S answers right.
Do we have same, or one a lot
snd one a little? (&)

2fwhy? [(R,R) if § refers to
hoth dimensions of the beakers

Las




Phase_4 Cyclel Sneet] (i2

156

.o T Seseil

Tape Footage

ADpETYALLE
Jubjsct flL—f—-@B vate
3 0
Experimenter ’h XB 10 Start Time
Obsarvar Bl B'z Flo@lzo for;\'l SCOP Tine
c C'12 Reel Side
Legend Conflict Symbols
NQ = o Question E = Explanation ( v/;t X) C = Chanje of judgewent or
NA = Jo Angwer R = Ped Chip explanation
J = Judgsment ( u/;r X) W = Wnite Chip H = pumnming
¥ = Facial expressions {(frown,
- looking away)
N ¥'s Requeat or Question S's Rasponse LH.F.J Chips
¥ Ansver (4, NA or Verbatim) ZiX Con- W, R
v § ] JiE 1fldict | WK, RN
1111 E pours 80 mls into A, and 120
mls into A'l
2} Do these both contain the same
amount or omne more?
2 {1} Let Al flow into Bl
2{ When we let A'l flow 1into Bkz
will we both have the same
amount or will one have more?
3114 Let A'1 flow into 8'2
. 4allYy Were you right when you sgid
when ? [If § says yes (R)
S
right
. 2} Why? [;f § says because he had
more to begin with (R,Rﬂ
4p
when |1} Were vou right when you said
s 7 dNow you've answered "
wrong like a young child. Let’'s
see if we can find out more
about the problem.
2] When juice was in Al & A’l
did we both have the same
amount? (W)
3} Way do you think they both
look the same now?
41 Is the juice in B'2 different
in any way from Bl? @”e.,
width ()]
51 Is the juice in B‘Z the same
in any way to Bl? [i.e. in
heizht (W)]
[3

Do you think that because 8'2
is wider it makes Bl and 8'2
look the same smount when

actually 3'2 has more? W)




Phase

Subject
Experimenter

Glass peaker Seasiouns

& Cycle 1 Sheet_ 2 0f 2

Obsarver

¥Q =
HA =

J

s Judgement (

@120 for Aty

Ho Question Ew= Explana:ion [
o Answer R = Rad Chip
v/;r X) W » Waite Chip

157

Tane Footuge
vate

Start Time

Stop Time

Reel Side

Conflict Symbols

C = Change of judgeuent or
explanation

H = Humming

¥ » Facial expresgions (frown,
looking avay

K's Requeat or Question

S's Ragponse viC.H.F.| Chips

ITEP

Answer (11O, NA or Verbatim) XX iCon- [ W, K

JIE Jflfct | ¥8, RR

-~

Now for 2 chips can you tell
me what the problem is? (W,W)

E marks levels B, & B’

1 2 with

elastic bands

When we let Blvé?clz and B'z-n?
C'12 will we both have the

game amount to drink?

7a{l
when

rightg

Were you right when you said
?7 (R) Good, you answered
like an older child.

why you have more? I 5 seys
because he had more In A', or

now for 2 chips can i?u tell me
1
t
B', (r,R)]

FORE!
when

wrong

Were you right when you said
i

you answered like a younger

W)

child, didn't you? [If S agreed

Let's see 1f we can find out
more about this problem

Were Al & A'2 the same amount

to drink? That's right (W)

Were Bl & B'Z the same amount

or did onme have more to drink?
{1f S says more W)

Now does C'12 have the same

or more than C12 W)

=~

Now for 2 chips can you tell
me what an older child would
have said about how much would

¥
be in C12 & C 12 when he

passed the juice from B, & B'2




slass seal.exy Sessions

Thase_4 Cycle 2 5heetl Of

2

Tape Footage

Subject %22955593 uate
£xperimanter Start Time
Qbserver B', F,, Gl20 for A Stop Time
2 3 Reel Side
12 C'l., @80,,,&,\ b
Legend end Conflicr Symbols
NQ = o Question Ew axplcnaciou ( v/;: X C = Change of judgewsnt or
NA = Jo Angwer R = Rad Chip explanation
J = Judgement ( v/;r X) W = Waite Chip H = muuming

F = Facial expressions (frownm,
locking avay)

about the problem.

£'s Request or Question S's Respense vic I F Chips
& Answer (Q,MA or Verbatim) XX fon- W, R
(71K JIE Iflice | W, BB
1 VY E pours 120 ml into A, and 30 ml
into A'2
2 Do these both contain the same
amount or one more? i
2 {1l Let A2 flow into 52
2! When we let A'2 flow into B'l
will we both have the same
amount or will one have more?
3 {1 Let A'z flow into B‘1
4al 14 Were you right when you sgid
when ? {if § says yes (R}
S
right
21 Why? [if S says because he had
more to begin with (R,R)
4hiliWere you right wnen 1 u saild
when ____? Now you've answered
S Tike a young child. Let's
wrong see 1f we can find out more

When juice was in A, & A’

did we both have the same
amount? (W)

2

Why do you think they bath
look the same naow?

Is the juice in B’l different

in any way from B ? {3 e.,
skinnier (W)

Is the juice in B', the same in

1
any way to Bz? i.e., in

height (Wﬁ

Do you think that because B’

1
is skinnler it makes B, & B'l
look 1like the same amount when

actually 32 hag mare? ()




Fress 4 Cycle l shescé ot
Subject__

< b

gxperimencer
Obsarver

dAQ = o Question

Abperatus

Cpp €1y Fpp80 5ol Al
Legend
E = Explanstion ( v/;r X)

e puta

Tape Foulgje

15¢

e

start Time

B'1 Fl2 @120 for 53 Stcp Tiwe

Reel

Side

Conflic’. Symbole
C = Caanjza of juageuwent or

HA = .o Answer R = Rad Chip explaaiation
J = Judgement ( v/;r X) ¥ = Wnite Chip H » nuzaing

F = Facial expressions {frown,
looking away)

Now far 2 chips can you tell me
what the problem is (W,W)

£'s request or Question .__S's Regponss o1 wiC.H.F.| Chips
g Answer (i1Q,MA or Verbatim) XX €Lon- W, R
n ¢ JI{E {flict | W¥, RR
7

511] E marks levels of 82 & B'l with
slastic bands
6 {1} When we let Bz-£>C12 and B'f—€>
C'12 will we both have the
same amount to drink?
7a]1l{ Were you right when you ssaid
when ? (R) Good, you anawered
s 1ike an older child.
righg ¢
2} Now for 2 chipns can you tell me
why you have more? i}f_g says
because he had wora ‘n A', or
B, (R,R)
7o{1) Were you right wien you said
when ? )
S

'wron%

child, didn't you? 1f S agreeg
)]

You answered like a {?unger

3{Let's gee 1f we can find out
more asout this problem
4 2 & A'2 the same amount

Were A

to drink? That's right (W)

w

Were BZ & B'l the zame amount

or did one have more to drink?
1f S says more (Wﬁ

6] Now does C'12 have the game
or more than C12 W)
7] Now for 2 chips can you tell ms

what an older child would
have said about how much would
be in C12 & C'12 when he

passed the juice from 52 &vB'1




Phase 4 Cycle 3

Glags woaler Sesaions

Sneet 1 OF 2

160

Tape Fuovapu

Subject — - é2$££E£!§ wate )
Experimenter & 3 Start Time_
Observer B, BR' F., @150 ml, Stop Tiwe
4 1 12 —
C Reel Side
12.C'12
Legend Conflict Symbols
HQ = lio Question Ee= Explanatic; ( 7’2: X) C = Chan_e of judgeuwent or
HA = Jo Answer R = Red Chip explanation
J = Judgement ( v/;r X) W = Wnite Chip H = hwming

¥ = Faclal expressions (frownm,
looking aw:

E's Kequagst or Question

S's Response

viC.H.F.

Chips

X

X

Con=

W, R

Answer (JQ,MA or Verbatim)

J

E

flict

W, RR

- |Sr=pe

Pour F into A3 and A'3

Do A3 and A’3 have same amount?

Pour A3—9 4

L B I L) B S b

Pour A’ ~aB'

, just so—
Same to driné

3a

You did it like a young child

B

¥
Wnen in A3 & A 3

have - drink? (W)

how ~ did -

3

-8 7

How much did you -~ re A3 X

(W)

How much did you -- re A‘3-%
\
B l? (W)

w

. 1 1
ouly some A 3-93 1

= -7 =
15 AS A 3 and all A3—-)B4 and
how can

~R !
34 B 1?

in Al

£ 1
You left some for B 1 3

How much would an older child
pour from A'3 to B'l? (W,¥)

3b

That's right (R)

How can - be same when B‘l 4
than 8,7 (R)

Doas B'1'84 because 7 and <«
(R)

Can - tell me why B'l'B4
1
wwhen B 11\ B, (R,R)

Flestic on levels of BA and
1
By

if B,>¢€C,, and 3’ =C' will

4 12 1 12
]
blZ and 'y, have same or more
Hn one




Prese_4 Cycla 3 Sheer 2 Of

Glan3 neakst Seasions

oy —

161

Taps Foutsys

Sudjsct - w uate
fxporimenter A A 3 Start Time
Chsorver B B'l FlZ @150 ml. Stop Tius
Reel Side
Crp . Ci12
Eegan__d_ Conflict Symbols
AQ = Ho Question E = Explanaticu ( ot X) £ » Chanpe of judgeuwent or
¥A = Jo Answar R = Rad Chip explanation
J = Judgement ( /ot X) W = Wnice Chip H = ounming

F = Tacisl expraeaions (frown,

loocking away)

. £'s Request or Question S's Response o] VIC.H.F Chips
w Answer (JQ,NA oz Verbatim) ¥iZ Coa- | W, R
af J{E lE3ica { VM, RR
‘_6731 Let B> C,, and B'l—‘7 €'
Jui} Do we have same, more,

less? (R) Why? (R,R)

]

1{ Do we have same, more, etca

2l You answered like a young
child (W)

31 bid juice in B, = B";? (W)

1 1
41 When B49C12 & B lec 12
what happened?

}
|

?iDoes ol = C,.7

12 12

i

151Could B, = B'

then? (W)

4 1

TW.at about juice qaere A"

~t

3

i

L) T
8IfA3*->Bl

' =
would C 12 Cl

and B'l-} C'l
? (W)

2
2

- T T T
- {Let A 3-93 1"9C 12

Wi L

1!Do we pboth have sama? (R)

2 Why? (R)

3{ What is the difference
between the younger &
older girls' way of

pouring Ay>B, & A‘;’)B‘l?

(W, W)
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Glass Baakser Bassions
Th.3a5_ Cycle l_ Shset_ 1 of?

Tape Footsge

Subject AZE'&L‘.E‘A‘!. vate
Evperimenter AB 3 Start Time
Chaerver 33 5'3 F@ 100 for A Stop Time
F@ 200 for A' Reel Side
1& e}sﬁ Conflict Symbols
NQ = ilo Quastion E = Explanation ( 7/or X) € = Chanye of judgewent or
HA = do Answver R = Red Chip explanatjon
J = Judgement ( /or X) W = Waita Chip H = pumming

¥ = Facial exprassions (frowm,
looking sway)

E'a Hequest or Questiom §'s Respones wiC.H.FJ Chips
E Answer GIQ,MA or Verbatim) XiX Kon- W, R
2] JIB {fldct | WW, RA
1 R} E pours 100 ml into A, and 400
nl into A'3

2 { Do these both contain the seme
amount or does one have more?
2 f]Let 4,58,

2{when we let A’3"93'3 will we

both have the sama amount or
will one have more?[(R)when
right]

Which one?

t t
1 LetA3->53

1} Were you right whem you said
——1 [(R)when right)

2 {Wy? [(R) if S says "Because
they wera more up above'and -
(RR) 1if he says B'3 is higher

than BB]

5 |1} Is the juice in 3'3 different
in any way from the juice in 83"

. Is it higher? [(R) if right ond 1
If not (W

P 11Is juice in 3‘3 the same in any
way as 83? Is it just as fat?

(R) or W}

3 |Do you think that because the
juice is higher in B’3 than in

83 but just as fat as 33 that

this is wh B' has more?
[(R) or

>

How can you tell me why B', has
more than 33'2 [(RR) or (Wg‘




Glass Besaker Sessions

Phass_5 Cycle l Sheet 2 O0f2
Jubject

&’9_ L
2 aratus

Tape Foorage
vete

Experisanter A3 3 dtart Time
Observer B, B', F@ 100 for A stop Time
32  Reel Side
ch c! 2 P& 00 for A' b
Legend Couflict Symbols
#Q = {{o Question E = Explanation ( v’gr X) € = Change of juugewant or
NA = Jjo Answer - R = Red Chip explanatica
J = Judgament ( )/o: X) W = Waits Chip H » duoning

F = Facial axpressionz (frowm,

looking away)

E's Raquast or Question

S's Rasponsa

viC.H.FJl Chipe

IrEL

Answer (il NA or Verbatim) XIXiCon~ | W, R

J]E ffitce [ Wi, ER

t 1
6 {1] If we let 83-§C12 and B 3—)C 12

will we both have the same or
will one have more? (R)

t
2| Let B;»C,, and B 3~>C‘12

7 1] Were you right when you
8aid =——==? (R)

2} Why? T[(R) 1f he sayes "Because
there was more in 8'3"(R.R) if

it 1
he says ''Because C 12 is

higher than C12 but just as faﬂ

8 {1] Is the juice in C'12 different
in any way from Clz? Ig it
higher? [(R) if right on 7.1
If not (W)]

2{ Is the juice in C'l2 the same
in any way as Cu? Is it
just as fat? [(R) or (W)}

3} Do you think that because the
juice 1is higher in C'12 than

in ClZ but just as fat as C
that this is why C'l2 has
more? [(R) or ()]

12

4} Now can you tell me why C’l2
has mors than Cu? [(RR) or
[Ci)




Bhagse O Cycle 2 Sheet 1  Of
Subject
gxperimesnter
Obgervar

HQ = o Quastion
NA = Jo Answer K = Red Chip
J = Judgement ( u/;r X)

_cein8T JSesglong

Apparatuu
K F @BO

F @120 forA®

hP.J”h?‘

E= Expllnation

W = Wanits Chip

le4

Tape Footage

vate

Start Time

Stop Tima

Raal Side

Conflict Symbols

C = Chanye of judgsuwent or
axplanation

H ® husming

F = Facial exprassions (frowm,
looking sway)

£'s Raquest or Question

8's Resvonse IC.H.Fd Chips

Answer (i1Q,MA or Verbatim) XX iCon- [ W, R

JiE Hflict | W, RR ‘

- ISTEP

E pours 80 mls into A, and 120

mls into A'

1
1

Do these both contain the same
amount or one more?

Let Al flow into Bl

When we let A'l flow into Btz

will we both have the same
amount or will one have more?

Let A'l flow into B‘2

when

g
right

Were you right when you sgld
? {1f S says yes (R§

why? {if S says because he had

more to begin with (R,Rﬂ

when

wrong

Were you right when you said

? Now you've answered
like a yoing child., Let's
see if we can find out more
about the problem.

1
1 84

did we both have the same
amount? (W)

When juice was in A

Why do you think they both
look the same now?

Is the juice in B', different

2
in any way from Bl? Eue.,

width (W)]

Is the juice in B'2 the same

in any way to B ? {i e, in
height (Wﬂ

Do you think that because B'

is wider it msakes Bl and 8'2
look the same amount when

actuslly 8'2 has more? (W)

2




th___S__ Cyclc__g_ Sheet 2 0Of 2

Glasg beaker Sesasions

Subject
Bxperimenter
Obssreer

M3 = Ho Question

By

Cy

Apparatus
A!

1
B 2 FlO@BO

¢y F10@120 for
en

E = Explanation ( v’;r X)

165

Tape lootage

uate

Start Time

Stop Time

Reel Side

A'
Couflict Symbols
€ = Change of judgewsnt or

¥4 » Jo Answer R = Bed Chip explanstion
J = Judgement ( V/;t X} W= Wnite Chip H = Humming
. P » Facial expresaions (frown,
looking away)
Q K's Requent or Queation S's Response vIC.K.F.l Chips
¥ Anawer (flQ,NA or Verbatim) Xi¥liCon- | W, B
" ¢ JIE Jflict | WW, RBR
7t Now for 2 chips can you tell
me what the problem 1is? (W,W)
3 H E marks levels B, & B'2 with
elastic bands
6 |LiWhen we let B,—»C,, and B'z-—‘}
0*12 will we both have the
same amount to drink?
7a {1 Were you right when you said
when ?7 (R) Good, you answered
s like an older child.
righd
2§ now for 2 chips can you tell me
why you have more? i}f S says
because he had more In A'l or
3', (R,R)
7p . Iitere you right when you said .
when 7
s
wrong

£

you answered like a
 child, didn't you?
(W)

ounger
i}f S agreesg

[

Let's see if we can find out
more about this problem

I

1
Were Al & A

 to drink?

2 the same amount

That's right (W)

Were B, & 8'2 the same amount

1
or did one have more to drink?
fif S says more (W)

Now does C'12 have the aame

©r more than C‘7 (W)

g

Now for 2 chips can you tell
me what an older child would
'have said about how much would
‘be in C12 & C'12 when he

‘passed the juice from B, & B'

1 2




61005
Ehases_ Cycle _3 Sheet 1 DI 1
Sondere e —_— = Apparatus
N e A, AT
~xperimencer 3 3
Chserver 3., B! @250
3 3
C
ie end
WQ = o Question Ew= Explanation { r/;r X)
dA = Jdo Answer R = Red Chip

J = Judgement ( v/;t X)

GLlEvE LRAUe L e

W = Wnite Chip

Tape FYoota;s

ueie

Start Time_
Stop Tiue

Reel Side

Conflict Symbols
C = Change of judgeuent or
explanation

H = humning

P w Facial expressions {frown,
looking away)

x'a Request or Questioen

€'s Response

\C.H.F. Chips

Answér (:1Q,A or Verbatim) X

Con- | W, R

< 3

J flict | WH, RR

3 ]
Pour F in AJ and A 3

i
Do A3 & A 3

have the same amount

wi ] R ISTEP

= ] |

1 ] §
If A,9B, and A 3->B 5 will

B, & B’

3 3 have same amount? (R)

Why? (R,R)

-3 5t t t
S lets Ag B 3 and A 3‘58

3

Does B, = B',_ or does one have

3 3
more? (R)

Why? {(R,R)

) 1 Wi
If B3->C 12 and B 3-§C 11 will

'
C12 and C 11 have same amount?

(R)

Wny? (R,R)

? —~ t .
S lets BB-" and B 3-%C 11

12

Does C = C! or does one have

12 11
more and one less? (R)

Wny? (R,R)

It
answer]
WIone,

You answered like a young child
didn't you? (W!

Can you tell me what the
problem is? (W,W)

When juice was in B3 and 8‘3

.{did we both have the same?

That's right (W)

Did we let all the juice out of

53 and B'3? That's right (W)

Now if B =B'_ and we let all the

3 3
juice out of B3 and 5'3 won't

1 o
C12 and C 11 have the some

amount?

Now for two chips, can you tell
me what the problem is? (W,W)




deaker Sessions

. Glass
Phase_ 5 Cycle_ sheet > of %
Subject -
Experimentex A3
Observer Bz
c

NQ = o Quastion
NA = do Ansver
J = Judgement ( v/ér X

E » Explanstion (
R = Red Chip
W = Wnice Chip

Apparastua
A

B'y Fj, @125

167

Tape Pootigs

vate

5tert Time

stop Time

Reeal Side

Couflict Svumbola

¢ = Change of judgzument or
explanation

H « pumming

F = Facial expressicna {(frown,
looking awevw)

Q £'s Request or Queation §'s Reeponse vl vIC.H.F. Chips
¥ Answer GIQ,NA or Verbatim) YXi{XCon- [ W, R
L) JIE J€1ict | W, RR
1 B Pour F in Aq and A'3
2 {{Do Ay and A‘3 have same amcunt?
3 if A3-9 B, and A':,‘-?B'1 will
BZ and B'l have same amount?(R)
P { why? (RR)
4 @1 | Pour A 5B,
3 2
U | Pour A'3~>B'l, Just so - -
Same to drink
. 5a | 1l That's right (R)
Lf right 2 How can —- be same when B‘l‘? }
than B,? (R)
3| Does B', = B, because 4 and ¢¥(R)
Lo to 4} Can - tell me why B‘l = B,
5b 14
when a'l‘!‘ B, (RR)
%h | 1| You did it like a young child
1f wrong

What about the juice up here?
You left some of the juice for
B‘l up here. Does B', really
= BZ or is it less? [(w) if
ﬁsqsnd

Can you tell me what the
probler is? Why did you mise
a chip when you were deciding
about how much would be in

52 and B'l? (W)

When in A3 and A'3 how ~ did -

have drink? (W}

How much dfd you -- re A3ﬁ>B'2
()

6|How much did you -~ re A'34>B'l?
W)
TILE Ay = A‘3 and all A3€>BZ and

only some A'3£>B‘l how can

By = 3'17

g
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Glass beaker Sessions

Subject A
Experimenter 3
Observer BZ

Cy

NQ = Ho Question
NA = Jo Anawer R = Red Chip
J = Judgement ( ¢/;r X)

£ = Explanatiecn (

W = Waite Chip
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Tape Footags

vate
Start Time
Stop Time

Reel ___ Side

Conflict Symbols

C = Chenge of judgewent or
explanstior

H = Hamming

P = Facial expressiones (frown,
looking awg

X's Request cor Question

S's Ragponsa ot viC . H.FJ Chips

IYEP

Answer (.Q,NA or Verbatim) XiXKon- [ W, R

ok lfiict | WY, RR

You left some for B’l in A'3

Bow much would an older child
pour from A'3 to B’l? (W)

ike

Would older child be right? (W)

&3

Should we let alil A'3->B'l? )

1.2

2

Now do B, eand B', have the

ame to drink or does oue have
ore? [(W) 4f right. If wrong,
you answered like a younger
rhild and missad a chip"]

13

Let's aee 1f we cen find out
more about thig provlem.

i

Is the juice in BZ and B'l

different in any way? ((W) or
(®l

I»s there another way the juice
is different im B, and 8',?

Ta0) or (R))

1.6

Do you think that B, and B'l
have the same because A, and A'3
had the same and B', is taller
end skinnier than Bz? BW)or(Rg

37

Now can you tell me why we

know that 52 and B'l have the

same to drink? [(R) if he aays
same above and (RR) if he gives
compensation rule,]

T T T
1f BZ-J*C‘.9 and 2 1—%() 8 will

C9 and C'8 have same amount?(R)

Way? (RR)

318 lets B,#C

1 1]
3 and B l—;C 8

7a {1
1f right

That's right (R)

How can - be same when C'8 ~
than Cg? (R)

Does C'8 - Cg because A and¢>(R)




, . Glzes deaker Sessions
Bhase_5_ Cycle % Sheet_3 of_%

Subject A%Qaratus
Experimenter A3 A 1
t
Observer 32 B 1 Flo @125
c, ¢
9 Lefend
NQ = ilo Question E = Explanation ( x/o: X)

RA = Jdo Answer R = Red Chip
J = Judgemant ( v/gr X) W = Waite Chip

Tape Footay:

vate

Start Time —_—
Stop Tiwme

Regl Side

Conflict Symbols

C » Change of judgewment or
explanation

H = Humming

F » Facial expressions (frovn,
looking awav)

Q E's Pequest or Questicn S's Response ) v¥..H.F. Chipg
¥ Answer (Q,MA or Verbatim) XX Com~ | H, R
(21K ] J g If1dct | WW, RR

Go to [4{Can - tell me why C'5 - C

9
76 14 when C's? C9 (RR)

76 |1}You did it Iike a young child
f wrong

21What about the juice up here?
You left some of the juice for
C'8 up here. Does C'6 really

= Cy or is it lass? [(W) if

§ says no]

3]Can you tell me what the
problem i1s? Why did you miss
a chip when you were deciding
about how much would be in

C9 and C'S? (W)

4 [When in A, and A73 how - did -

3

have drink? (W) .
5 {How much did you =~ re A 5€‘CQ

(W)
6 {How much did you —- re A'3—}C'8?

()

w t ;

7 Lf A3 A 3 and all A3—)C9 and

only some A'3%>C'R fiow can

- t
Cg c 8?

8 Wou left some for C’8 in A'3

9 How much would aa older child
pour from A'3 to C'SY (wW)

10| Would older child be rightl (W)

11| Should we let all A'3'7:'87 [Ch)

12] Now do L9 and C'8 have the

game to drink or does one have
more? [(W) if right. If wrong/
Myou answered like a younger
child and missed a chip™]

N3 Let's see if we can fiad out
more about this problem.
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5 4 L4 4
Phese_ ~ Cycle __ Shee: ~_ Of Tape Footage
Subjact A 5?2555595 uaze *
Uxperimenter 3 Ay Start Time
Observer B, B’l Fiq @125 Stop Time
) Reel Sice
C9C
Lé%cnd Conflict Syabola
NQ %= o Questiom L = Explanaticn ( r/;r X) € = Change of judgewent or
NA = Jdo Answer R = Red Chip explanation
J = Judgement ( #/;r X) W » Wnite Chip H = dumming
F = Facial expressions (frowm,
looking awev)
E's Request or Question S's Responae viC, H.F. Chipe
E Answer (Q,MA or Verbatim) X{x)Con- [ ¥, R
n g Ji8 if1dct | WY, RR
4 ’ '
L4 Is the juice in C9 and C 8

different in any way? [(W) or
(®)]

1s there another way the juice
is different in C, and C'.?

9 8
[0 or ®)]

r

9 and C'8
have the same because A3 and A‘a
had the same and C'8 i3 taller

and skinnier than C9? KW)or(Rﬂ

Do you think that C

17

Now can you tell me why we
know that Cg and C'8 have the

same to drink? [(R) if he says
game above and (RR) if he gives
compensation rule.]

|
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Phase 5 Cycle 5 repeats Phase 5 Cycle 2.
Phase 5 Cycle 6 repeats Phase 5 Cycle 4 with different apparatus.

Phase 5 Cycle 7 repeats Phase 5 Cycle 2.
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Tape footage

Subject A 5_.2.2555-:—95- vate
Experimenter 3 73 Start Time
Observer B3 B'2 Flo 8250 ml. Stop Time
i . ¢ Reel Side
7 5
Legend Conflict Symbols

WQ = Ho Question E = Explanation ( t/o: X) C = Change of judgewent or

HA = Jo Answer R = Red Chip explanation

J = Judgement ( v/ot X) ¥ = Wnite Chip H = Husming

P = Facial expressions (frowm,
looking away)

aQ ¥'s request or Questiom $'s Reasponsze viC.H.F.{ Chips
¢ Answer (1Q,NA or Verbatim) X{X Xon- (W, R
n § . JIE iflict | WW, RR
1 {ljPour F in A3 and A'3
2 {1ibo A3 and A'3 have same amount?
] + 3
3 JI{zf ap B, and A' P BY, will
83 and A'2 have same amount? (R)
2{why? (R,R,)
4 {1|Pour A3-) B,
2 {pour A':ﬁB'z, just so --
Same to drink
Sa{llYyou did it like a young child
2'{when in A3 and A‘3 how - did -
have drink? (W)
3 {How much did you -- re A3-953? (W)
4 |How much did you =-— re A' = B'_? )
W) 302
= =A"
S{If A3 A 3 and all A3—> 83 and
only some A'3—>B'2 how can
=R!
53 B 2?
6 jfou left some for B', in A'3
7 How much would an older child
pour from A'B to 8'2? (W,W)
Shbil fhat's right., (R)
2 | How can - be same when B‘2 '?
than B,? (R)
t o=
3} Dees B 2 33 hecause A and ¢ (R)
4 | Can - tell me why B'2= 33
when B'21 83? (R,R})
6

1} ]
{1t BBG-)C?_ and B 2‘? C'. will

5

C7 and C’5 have same amount? ({R)

Why? (R,R)

) 1
1}8 lets B3~§C7 and B 2*")C 5




Fhase ©
Subject
Experimenter

Clave weahet Sessiong

g3

Cycle ' Sheet 2 _ ¢

Observaer

HQ = Ho Question
NA = Jo Answer
J = Judgement (

y/;r X)

a
B

€,

Apparatus
A

3 3

3 B2
Cl

Legend end

Ew= Explanation (
R = Red Chip
W = Wnite Chip

FlO@ZSO ml

'/or X)

Tape Pootage

vate

Start Time

Stop Time

Reel Side

Conflict Sywmbols

C = Change of judgewent or
explanaticn

H = Huuming

F = Faclal expreuaions (£rown,
looking away)

¥'s Request or Question

S's Response

v’C.B.Fa Chips _

Answar (:IQ,MA or Verbatim)

XX on- { W, R

JIE {flict { WW, RR

2 Isrep
’_.Q

Does C7 = C'5 or does one have

more and one less? (R)

why? (R,R)

bs 4
answey
wrong

You answered like a young child
didn't you? (W)

Can you tell me what the problem
is? (W,W)

3

#hen juice was in B

did we Lo*h have 0
That's right. (w) e

3 B!
3 and B 2

A game?

Did we let all the juice ou. F

B3 and 5'2? That's right. (W)

5 and we let all

the juice out of B

Now if 83= B!
.1 1
3 and B 2

won't C_ and C'5 have the same

7
amount?

Now for two chips, can you tell
me what the problem is? (W,W)

Can you tell me once again, do

C7 and C'5 have the same amount

to drink? (W)

i

Why? (W,W)

c.s.191

But look at how high the juice
is in C's. Doesn't that make it

more?[-(ﬁ) if § =zays ng]
why? (R,R)

If S says yes. You answered like
a young child. Can you tall me
what an older child would have
said? C(R,R) if § can answer
correctly.]




vhase t Cycle 1 Sheet 3 0of 3

Class oeaker 3Zewsions

Tapa Forinoe

Subject AR%§§££33 uate -
EXperimenter 3 Start Time
Observer B', F,, €250 ml. Stop Tiwe
10
ot Reel Side
5

. . 1egend Conflict Symbols

ﬁQ = Ho Question E = Explanatirn ( v/zz X) C = Chanje of judgeuent or

HA = Jo Answer #/ R = Red Chip explanation

J = Judgement ( ¥ or X) W = Wuite Chip H = Hduuming

F = Facial expresnfons (£rowm,

looking away)

E's Hequest or Question

5's Response

C.H.F. Chips

Anawer (i1 YA or Verbatim)

X

ICon~

W, R

Irépe

JIE

flict

WW, RR

10

w

If not
Let's see if we can find out
what the problem is,

Digd A, and A‘3 have the same

amount? (W)

1 t
Whan A3~>z53 and A'>B', did

B3 and B'z have the same amount?

(W)

Tz

- t
1f B3 B 2 then when Bj€)C7

1 1 +
and B 2‘}C 5 would C7 and C 5

have the same amount? (W)

Does the fact that C'5 is higher
really make it more than C7? (W)
Why not? (W,W)

But scomeons else told me that

CJS had more than C7 because it

was higher. Were they right or
wrong? E(R) if S says wron
Why? (R,R)

If S says yes. You answered likd
& young child. Can you tell me
what an older child would have
said? (R,R) if § can answer
correctiy.

10

If not
Let's gea if we can find out

what the »roblem 1s.

i

Did A3 and A’3 have the same

amount? (W)

.2

T |
When A3 83 and A 3 B 2 did

B3 and B'z have the same amount?

o

13

1f B3-B'2~Chen when B3 C7
1 1 1
and B 2 C 5 would C7 and C

have the same amount? (W)

5

%

Does tha fact that C'5 is higher
really msake it more than C7? (W)
Why not? (W,W)
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