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C ABSTRACT L, ‘
a, v~,' ' . . > N / .

. ‘ .'I'he effects of two types of advarce organizer instruction, ‘
> ' . -

hd L expos:Ltory (EO) and guided self-dlscovery (GSDO) ' were exam:.ned in
teaching hlerarChlcal classlflcatlon or relatigns to preschool

.
' \‘ » éhildren.‘ In this study a control group was taught in a trad1t10na1

.

L} . . manner by “the regular te'acher, -using the same materials a5 the ex-

.perimental g'ro.ups. Each group received three.25 minute instruc-'
) - ) tional ‘Sessions. Eight pre and posttests measured spontaneous

classificat%ion. class inclusion, add‘i\ﬁive seriation, and one=-to-
v - -
i ) N * -y
.bne correspondence. Transfer tasks' consisted of cross classifiea~!

[ v .

tion and cross seriation (ind 3, by, 3 n‘lertrix), spontaheous classi~

Yo . ",
%

fication and one-to-one corxespondepce problem solving tasks, and

°

' . v @ T -
& conservation of area a@ern ¢
A} ‘ . v

\

}‘esults 1nd1cated that both organiZer groups outpérformed the

-

ocontrol group,; and thdt performance by EQ groups was signlflcantly

,

superior to GSDO. Significant nonspec:Lf’:L'q{transfer to relations

- -

tasks was demonstrated by the EO-classification group,. while the -

-~
.

N . Eo-retttlons groups showed no s:Lgn:Lf:Lcant transfer to class:Lflca-

ST BN tionétasks. No fa\r—far transfer to conservation tasks was fohnd
.t\ ‘for' any tre-altr;lent group. GSDO and EO methods we're equally effecr ,

. J ti;re in te.aching‘rela.t"iops skills,*while the EO method was sog;erior

2

o, - . & / < ‘

to ‘GSDO in teaching class:.f:.cat;.on. - . r}
These results lend support to’ the .asynchronous - v1ew of sk:.l

1 - ¢ . * ) P
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development an§ are consistent with findings of a relations <

_classificatien prder of skill emergence, with classification po-

tentially subsurging relations. | frh'e.effecftiveness of the EO metfiod

3
of instruction with preschool childre

n was evidenced by the dura-
\ L% . ] ‘ ' ~
N _. tion of traﬂing’g‘effects up to 10 weeks, and tra/psfer!task pexfor-
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o
‘INTRODUCTION

4 .
. y , .
. . »
. - . -

|

THE EEXENING'AND DEVELOPMENTAL THEURIESXOF AUS&BEL AND PIAGET ' =
.- : [ o > .
e _ " problem Statement‘and Chapter I Overyiew ' g

&

< The ‘main aim of this study was to measure the, fac111tat1ng ef-

. .
»

‘e

) \ ’fect of advance organizer lessons (Aysubel, 1960, 1963 1968) “for

S

<.

the’ meanlngful discovery and receptlon learnlng of two "process con- .

i

' cepts" (e g.i Lawton, 1977a), spec1f1cally, the 1ntellectual opera- -
v G
' t1ons of class1f1catlon and relations as described in Inhelder and

- »

’

1

. . - ~ i
Piaget (l964). The more speclflc purposes of rthis research were

.

.

/ M threefold. The first, and primary purpose, was to compare,the éf-
B L b s - ' N e
R f1cacy of two“styles of adxansaaoizz:izer presentation. (quided self-
. IR » - -
. : ‘dlscovery versus exposltory) in teaching  relations aﬂd class1f1ca-'
N] ! . e R . :

Lot tion.- Theesecond purpose of th1s study was to exam;ne the order%of ,'.

«
. ~ -
. .

T . L acqu1s1t1on or task difficulty of certaln concrete operatlons, spe-'

1 ‘o ".

&

A Cs : c1f1cally, spontanqpus class1f1catlon, class 1nclu51on, add1t1ve' “
“,
* - LEA e - o |
, serlatlon, and one-to-one correspondeqfe ser1at1on. The thi¥d and o '§

ke -~ . .
. NN flnal purpose of this’ 1nvest1gatlon was to assess the effects of . . o

T ) 7- . . . "; . *
R

W enew, iy

R ' . . %

i

i

. ¢ , Ehree types of transfer: near—near, near<§ar, “and fa;-far (e. g., f

. £ ]

. Bralnerd, 1975) < C pen T T ’ %

' * L it - . P ¢ ,(il ’%

- R A summary of Ausubel's theory of meanlngful learnlng and’ reten-~ ’ }
8 + - .

. <tionﬁresented first, followed by a d1scussion of certain aspects . ‘ %
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LM

' the‘eohrse of learning” (Ausubel & Robinson, 1969, p. 603).

of Piaget's theory of intellectual development. Chapter I concludes
with a comparison of #usubel and Piaget's theories of intellectual

development and learning. ,

.

Ausubel's Subsumption Theer ‘of Learning

.

" Ausubel views cognitive structure as composed of hierarchically
- /
organized facts, concepts, and principles. Central to Ausubel's

subsumption theory of meaningful learning (1963, 1968, 1969) is the
~ 4

hypothesized non-axbitrary or sensible felationship between new know-

ledge, and that already in'cognitive«structure. Assimilation of new

e

knowledge occurs when‘subbrdinate concepts and factual information ‘-

?

are subsumed into previously learned superordinate -concepts and

- s -

’ brinciples, to which the mew knowledge is related in a nonarbitrary

'

way. Such a subsumption process depends upon the prior establish-
ment of high-order congepts and principles in cognitive structure

‘- \

(Lawton & Wanska, 1977a). ) T

»

Ausubel defines assimilation as “the storing of ‘newly acquired

'meaning in linkage with the anchoring idea to which it-i8 related’in

Such

- A
d ¢+,
"

meaning, oVer time, tends to become dissociated or separated to
Lt s

varying degrees from the original anchoring idea.
,,‘\- '

L

The dissociability

,strength of new ideas é?g%ssential to the retrieval of ideas. The

/\ . ?‘,'"

‘cstrength of Lnltlal anchorage potentially facilitates disBociability

in terms of: 1)~ clarity and stability of anchoring ideas, 2) the

relationghip the anchoring ideas* have to the new concept, 3) the

(Y

3

»




vt

— jects and events in a child's environment. .

-~
Py §
[N

.
.
\ . . .- .

-

dlscrlmlnablllty of new ideas from those already in cognitive struc-

~‘tuie which may subsume them (Ausubél & Robinson, 1969, p. 112) For

¥

mean;ngful learnlng to occut,’ at least three condltlons ‘are requlred.

L4
Flrst, approprlate potential subsumers must already be in the legrner s-

-

- . . R 4 . L ]
. cognitive stmucture. Second, new knowledge- must, be relatable and
. . . S

— -

discriminable from ideas already in cognitive structure in a non- e

1 . .

arbitrary and substantive way. Third, the learner must have both

the ability and the desire torrelate the new ideas to those already

~

A -

in cognitive structure.

3

Ausubél (1969) defines conceptual meaning as the product of a‘:

learning process, duriné which logically and psychologically meanihg-

ful méterial.iSvincorporated into cognitive structure. Heé proposes
four kinds of meaningful learniné; representational, conceptual,
propositional, and discovery. A first and primitiﬁe‘type of under-

——standing is that symbols can be used to designate objects; one such .
M - r

- - -

’ % . .
symbol may be a wor{ used to label an object, event, or related Db~

. N -

. .. Conceptual learning refers to the ability to group phenoinena to-

~

\ gether #ccording to criteffial attributes which are shared by all mem-

0

. ) 4 ~ 3 3 3 ) °
bers -in a group or class and serve to distinguish these members from

those of other groups. For Ausubel,'concepé learning requiréq logi-

a
cal and psychological meaning. The latter item refers to the learner's
i ) ] . ’
v ability to judge whether an instance encountered is an exemplar or

* { ook .
nonexemplar of J given concept (Ausubel & Robinson, 1969, p. 61).

N

y Such 'ability is based& on previous experiences or encounters. Qgsubel

N ) .
’ . p - . - \\\ .
. . .
: /_,_./‘/ AR 4




discovery.

‘fhst the maﬁ%rial to be Tearned is not given“in‘final form but mist

further distinguishes between the formation'of a concept im which
B !

» . 2.

. P X . .
the concept is a representative image of criterial attributes for a
y\ P ) . " - .‘:
given class, and the naming of a concept with a spoken or written

’ '8 \ ’ T L. .
symbol repiesenting an alréady\acquiréa concept. ~ Concept nsming, ac-

cording” to Ausubel, comes later developmentally, Yiyh both denota-
tive and c?nnotstive meanings being ginen‘tp concepéQr _Meéningfullﬁaé N
concept\naming’ also\.comes after concept formation in R ‘sequenc?of -
‘It is possible, of course, for the lea;ne} to be intro-'

E

duced tq a concept label before meaningfully. learning the concept. N

learning.

Propositional learning, the -.third type of meaningful learning
eals with the relations between concepts_ and )
. . ’ “ o T
ideas. Propositionaf learning entails the gnderstgndiné of gener- )

described bf Ausubel,
alizations, relations between concépts,_and“syntactical ruYes for

combining words into sentences. Ausubel di’'scusses several types of

relationshibs which are ficilitated by propositional learning,

- s

cluding subordinate, .superordinate, and combinatoria} relation-"

‘!

ships (Ausubel & Robinson, 1969, pp. 65-68)

f
. The final type of meaningful learning eonSiﬂereH by Ausubel is

-

»

In discovery learning the. leaxneg*is required to rearrange,
.4‘ e L4 <
reprganize, or transform informatfon during the learning process.

Ausubel states that -the essentiai feature of discovery leg;ning is . ‘e

« be independently discove:ed and ;eqzéj;?zed by the learner before

he can internalize-it (Ausubel ,” 1961, Pp. 7 605). fhe learner u

- .
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H
i
4 i M

‘desired end product, or discover a misSing mean,

‘At this pOint “the- discovered content is in%ernalized Just as ‘in

A . .
-4

-

. , reception learning" gAusubel 1961)

[N

P

‘W‘

v

it WithIGXisting knowledge in his cognitive structurev to create a

-

s-end relationship '5‘

t"-

Discovery lfarninglpotentially

M.

’ calls upon the three prOcesses previously described

DisdoVery ‘ ¥

v -
learning, for Ausubel, can play a key role in concept form tion, in-

.

ductrve learning, ‘problem solving, and creativity. There are, how-

-

ever,.certain limitations to,. or restraints on, the use of discovery- .
1 . .
learning which will be discussed in the next sectioh.

%

Whentlearners attempt to remember a concept_or proposition .
¢ .

they may attempt to meaningfully relate new material to existing : \\
. ideas in dégnitive strdcture, or merely attempt to. memorize new
- »
information without relating it to what is already known. A dis- -
. *r

. tinction

l

.

is made by Ausubel between two interdependent dimensions of

the. leaéning processy the reception (versus) discovery and meaniﬁgful

- (versus) rote dimenSions.

‘e

I

Four potential processes of!learning com-

bining these dimensions are hypothesizeda

,meaningful-

reception, meaningful-discovery, and, rote-discovery.
(4 )

-t

{\
~p N
’

- In rece tionffearning, the entire content of what is to be_'
P 3 C bk

.

remember the spécially prepared general ideas.

-

learner.

K

Reception and “discovery learning can be either meaningful or rote.

-y,

-

v

3

-

.
(3

»

learned is given ipn its final form, and the learner is‘required.to

~

L)

eception, ‘rote-

In discovery learning,

14

voo- ~

S

the principle content is not given, but 'must be discovered by the

d

Both types of learning will be potentially meaningful if the material

)

;
;
<
b
:
i
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\can be related 1n a substantive and nonarbitrary way to cogjitive

! "\structure which the learner already possesses.’ usupel considers
l .

N

| iiearm.ng to be rote Qhen l) it lacks meaningful ess (or is related- 1na
. )

Jan arbitrary or nonsubstantive way to eXisting deas),’ 2) the learner ’

. . . 1 . .
lacks the relevant anchoring ideas or shbsumers,,and"B) the learner

lacks a meaningful psychological learning set, In:othew words, if .

P N B . - Y

\\“-— the learner merely attempts, to memorize a new idea,.without relating

J . ~
. ., hd 4 \.5

1t . existing 1deas, rote learning takes plage, irrespective of

. . \
- . W

whether it is acquired receptively or discovered. It is also impor-

’, B " g .
[~

tant to remember that rote learning will occur under these circum-

.

stances even when the. new - knowledge is itSelf potentially meaningful. -

’
v 43:$
v

. 'THe 'advantages of meaningful Learning over rote have been syp- -
v . S
ported by‘empirical evidence,'as well és;defended upon logical or !
theorgtical grounds (e.é., Avital, 1%8; Bransford & Johnson, 1972;

Gagne & Smith, 1962; Krueger, 1929; Mayer, 1975 Roughead & Scandura,

€
~" 1968; Wittrock, l966, etc.). ''In the 1nvestigation reported here the

- 4 .
) w < = N

« advantages of meaningful learning are takerf as a_given and the empha-

L 4

sis‘is,on the compdrison of two types of potentially‘meaningful

3

learning, re¢éption and discovery. S— -
' . LS Ce

. { N
4 Augpbel has argued_the~merits of meaningful learning, both re-

~

- - . 4

ception and discovery. Ausubel assumes that the majority Qi,learning

both in and outside the classroom will be receptzOn rather than "dis- -

. S ‘

oovery, with a great dea; of expository teaching taking‘place (especi-‘
4 N ' . e _ 1 N . N
? - iy \v ot - - - - t
. A N ‘ .
'y A ’. 1.‘8 -
. \ ) .
. v - . R —_—

v \:
- .

’ . * ‘
. - - . [ - -~ . . .
Reception and Discovery Learning ‘- .. N ’ ST ////§\§
! ° ‘ . 7 ’
» ’ [ . ’ - is 4 A
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ally in the school setting). He states that it is ecendmical. to
N . : .

‘ture in a meaningful fashlon. ‘
L . '
o . °

Ausubel argues the case for meanlngful receptlon learning agalnst

the popular assu@ptien that most reception: learning is p?551ve and

. . X . & - \
,rote. Ausubel makes the point that while‘a young child's learning

.

is manlfestly depéndent upon concrete experlence, it does not neces-

sarily follow that onlx by maklng personal dlSCOVerleS will meanlng-'
o . 3 #

- : - . .
a . s
. * .

‘ful'leagping occur.
Couhterlng ehe frequent cridicism that receptioé is e\peeéive;

_rather than active process, Ausubel boints but’that”eeaningful're-,,

ceptlon learnlng is by nece351ty an active proceSs. The leagner

hd ) ¢

mﬂst attempt to meanlngfully relate and retdin the structur ’ propq-

eltions, and condepts~hhich are iqitially~presented. There- is’ also
5 - N . .
aesubsequent stage when new and ﬁére particular knoﬁled%e must be non-
B arbi;rgrily releted ;o cognitive structure for it to be meaningful.
“THUS ”meaningful.receﬁtion'learnlng involve% more than a “simple
- ' . . . -
cataloguing of ‘ready-made concepts within cogei?ive structuyre,"” '

v

t
’ .
r

(Ausubel & Roblnson, 1969, p. 100).

-

Ausubel. further eXplalns the type of act1v1ties requlred for.
- | Co e .

-
receptlon learnlng to be meanlngful. First, a juqément must be made




X

»
i
< ‘e

\ 9 N
ST 3ud1c1ous use of prompts and hints, is adequate for teaching rela—

e
.
1

] . ~ o s ﬁ {
- . N .:;."‘; [N - -
& 8 f » [ K ’ hd 4 N
. L ' >
by the learner. Second, so reconé/;iation and differentiation of .

.
W

. new and similar established A eas.must ‘occur’, with new propositioné"*

“ cs w

often reformulated to blend into the 1earner’s personal frame of

‘;

P
reference.,

a
Cha '-ﬁ

Finally, if recdnciliaﬁion between apparently contradic- . ,

.
R4

< tory i das’ cannot be achieved the learner may attempt to synthesxze .

explanatory principles (Ausubel & Rohinson, 1969, p. 100). . R

- * AY
/. Me&ningful }eception-learning activities are cohsidered by

‘ : ‘ 2
Ausubel to be qualitatively different from those involved in dis~- '

. [y PR
covery learning, in’ that reception learning is limitad to the assimi-

them 1ndependently. He states, however,ﬂthat either 81mple véébal

explanations or a form of guided self-discoyery, aided by the’

—_
.

tively simple neW'ideas at the .concrete operat1onal stage of cognl-

o -

ISV ’

L tive development (Ausubel & Robinsonm, 1969, p. 483):

\ '
3 -

‘When the tasks become more difficuIE and unfamiliar, Ausubel i} B

4_1'.

suggests that a more autonomous discovery Iearnlng approach may en- - R

s
~ .

hance intuitive meaningfulness by 1ntens1fying and personalizing the

experience and operation of generalizing,_from empirical‘data.‘ How- "
- /

_ ever, this phase of learning would be dependen upon prior concrete :

empirical learning, and upon the indivigyal's disposition towards !
‘this form of learning. - ( . . ' »

Iy “ '4 - ¢ a“ .
Ausubel (1964, p. 290) disputes e popular assumption that all

discoyery and problem-solving experience is inherently and“necessarily

. - . -~
. B . 3 . , -

- -

-
.

. lation and-integration of presented 1deas, as opposed to disébVering . *

L




meanlngful, argulng that "the deference tq authorlﬁy 1mplied in «

. accepting already d1scovered relatlonshlps has béen condemned out of .

- -

" (1969, p. 261). On thls matter Ausubel broaches the

=)

Q ating, "If students were required‘to indepenq' -
e - » ; ' N
f dently validate every proposltlon presented...before accepting it,

v .

they'd never progress beyond the rudiments of any d1scipline
(ibid., P- 291).. Ausubel also{warns against rote d1scovery learning,

which may occur when dlscovery experlences lacg understanding,of the . J

. 'v Lot ; .
substantlve underlylng.prlnciples or ooncepts (Ausubel 1964, p.°291)

o

Although Ausubel agrées that mean1ngful discoVery~methods may //f
R 4 .

»

enhance’the learnlng, retent1on, and transferablllty of prlnciples'

untler certain condltlons, he feels that "students do not independently\ 4 :

-~

have to solve the problems.,.ln the content of’learm.ng materials .
for\the solutlons to have meaning and transferabilit?" (Ausubel,
'
. 1969} p- 2614 He acknowledges the need for further research, .

* w

since mast flndrngs have been 1nqonclus1ve due to confoundin\ g fag-
o ‘“"

. tors: wWhile giving credence to the potential advantages_of dlscovery

learning,, Ausubel considers none of these arguments to outweigh the

fact that discovery or problem—solving methods are far hore time-’

consuming than exposltory presentatlon. Though Ausubei feels that
4 'g R J
problem—solvzng abilities are 1mportant to encourage, he feels that

) fpure" discqvery léarning is Ineff1c1ent, impractvcal, and often‘gh“ N
K61 . ”

wx*ésasible. He feels the overemphasis of nroblem-sblving‘migpt,defeat
. I 4

.- : * — B ] e o O " . <
its purpose, with learners denied sufficient tiﬂs_to master the con- - )
7 o ) ) " . ! I : . .
\ tent of a given subject matterr area, nd, as duch, unable td solve < '
. * . * . " . ! [ e ) i Y N

2i
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.. simple problems requiring ghe application of such content. A fur-

, approaches (Ausubel, 1969, p. 279).

-~

L

- ) ' . RS ES ) / . !
ther limitation of discogery learningtcited*by Ausubel concern% the
fact that fewer individuals possess orafan ‘be' easily taught prohégﬁ—

h o
solv1ng skills or qualities than those who can easily comprehend'

< ’\ -

verbally presented materials (Ausubel, 1969, p. 262) {; © o=

Regurning to the efficlency 1ssue, Ausubel feels that. these dis-
advantages apply to both "pure" and gulded or "arranged" discovery
Ausubel disagrﬂgg with ‘the over-
empha51s on problem—solvxng “as “opposed to adqulsition of knowledge

4 °

(e.g., Bruner, 1957 1961; Suchman, 1961, etc ) -and feels that the

’

time Judgment should favor meanlngful transm1551on of subject matter.

Another disadvantage of discovery learnlng for young children is

-

H

-

.

-

3

o

.

.
Te

e
o

,

experience, and/cons}der only a;sindle aspect of a problemfat a time -
! . ce L

; - r'e . 40 ’i
(Ausubel, 1969, p. 280; see also, Lunzer, 1973) Such ;endencies

<

-

§

a

1

[

learning. a o :
i 2 .. !“u . 1 Q. o - . s R
- . oS .
In general, then, Ausubel feels that the discovery approach‘ .
[N ) WQ .
offers no 1nd~§pensible learping advantage,cwhether practically;

\Q
developmentally, or im,terms-of transferability to-other subject

‘ .
-

matter ayeas or-in terms of eff1ciency concerns: . . .7

*
) ‘3

Ausubel s description of the "stage" concept, and<how it re- L7

lates t& the subsumption theory of learning is now briefly described.
s, -
It is the second stage, namely that of "concrete operatiOns" which

v ¢ ”

__are’ viewed by Ausubel as further increasin the time—coﬁt discovery
: ﬁf 9 Q : .

&

-




[

is mo pertinent to/this study.

Ausubel's Stages of Cogn1t1Ve Development

~

x

Identifying the developmental stage of the learner and relatihg '

the learning situation to this is con51dered of critical importance

to Ausubel (Ausubel & Robinson, 1969, p. 175) Ausubel's stages of

intellectual development share the structuralist view of Piaget that

°

qualitative changes in cognitive abilities occur as a deve opmental

phenomenon. Differences in the two stage models will be discussed in

an upcoming section,! ! . o
' ' »

Ausubel . describes three stages of development based idioqyncrati-

cally on Piaget's stages of 1ntellectual development. These are,’
\ \

pre-operations, concrete op“;atlons, and abs’ act operations. At

~

the pre-operational level, children are said be capable of ac-

{ Y

| . .
quiring primary conceptg, when the appropriate oncrete exemplars are
provided. For example, the concept "mammal" can be learned when ade~

/
guate examples of mammals are provided and critical attributes pointed

out (e.g., repeating "this is a/ mammal because it has hair," etc. for
s .‘ s .

many exemplars) TN

; FOllOWlng the acqu151tio of prima

concepts, propositions con-

taining suéﬁ“concepts can Be understood. F example,~"all mammalsq \
: ~

’ . N R S ’ .
have hair on their-b&diesr an now be understood. ™ This period also

-

tion of mehtal images, although the child's

marks the onset of the fo
Y

\

-
-
-0

e e
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»
“\ e . )

The concrete operatiopal level ?b éharacterized by the child's

-

-5

ability to écquire a concept Qia a verbal definition, as long és.thig

. o

is accompanied by concrete exeﬁg}ars, whichvmay be" words represénting
. exaqples of gttributes_or exaﬁpleéigf a concepé, in addition to
v 'tangiblev‘non—verbgl props (Ausubel -& Robinson, 1969, p. 187). At
this stage, tge learner no longer needs to abstract criteria% attri-

o8

. butes from exemplars, but can utilize the,exemplarshin the comprehen-

2

t

- sion of the qucept For example, a
A

» ‘.

’ -
concrete-operational child can , -

‘comprehend tHe statement "a dog is one kind of mammal" without exem-

’
’

plars

’ 3

14
4 o
.ab

{den ify a novel stimulus (e.g., a lynx) ag a mantmal, based on the

' Such conéepts

R P -
q;mmals’being shown or manipulated. ;he child could also

> ) ~

“would be con- ‘

nd

action "all -mammals have hair."
~

- i)

sideréd "secondary abstractions," since’ the iearggk:éid not have to

abstract the Attribute which made the dog or lynx a mammal, but could

. ‘ v e
construct a representative image of mammals, based on the defining

N ¥ * i

criterial attributes learned in the past. %

- -

Thus, concrete-operatidnal thinking is somewhat intuttive, with

. . r .

thé child .capable’of understanding semi-abstract relationships at a

//' rather simple level and only with accompanying concrete props or ver- %
s /e . - , . = \ . .. v ig.'!t‘
bal definitions (which have been demoristrated via such props). -The A
- h K] * ®

most crucial factor in the child's progression thréugh concrete opera-

L4 ®

tions is the increasing independence of thought from concrete.props.
A e = ’
_The amoqu of independence is determined to some degree.by the subject

- . . y !
- matter area in which ‘the child is reasoning.

o

. - -




~

~ . ’ . ' .
. The final stage of cognitive development described by Ausubel,
Lo Y
abstract logical, fs marked by the learmer's ao}lityltd relate the’
* 2 .

criterial attributes of a concept directly ﬁo"cognitive structure
without props, though definitions of unfamiliar terms may be needed - ;

’

(Ausubel & Robinson, 1969, p. 187) In other words, the leafner can

g

now utillze or, combine- ex1st1ng ideas in comprehending a new concept )
- / »

or definition.- This-period is further marked by the ability to | -

understand proposxtions 1nvolving secondary abstractions and the re-

~

. lations between them Jibid, p.,6037 For example, the statement

"A tiger is a meat-eatxng memopr of the cat family of mammals, of a

tawny color, str1ped with black" can be understood ‘without exemplars,

S -

and so long as terms like "cat fam11y" and "meat—eating" (carnivo-

v v
’

rous) have been adequately defined. ' a

’

Ausubel states that although children are capable of "if then"

thinking as early as the pre—operational period (e. g.[ "If I am .

14

good, I will get a treat; I was bad, so I will not get a treat,"
r

. etc.), it is the degree of abstraction and not the kind of logical

process whichydistinguishes the stages of cognitive development.,
Thus, a feature of the abstract logical stage is that "if tken"

thinking involves the use of segondary abstraction, not of being de-

,pendent upon empirlcal experiences such as the primary concepts used

~

in pre-operational and operational "if then" reasoning (Ausubel &
‘ ¢ 3

Robinson, 1969, p. 188) (author's emphasis added). ' . -

~

As an educational psycyologist, Augubel views the gradual shift

(, "

©
from concrete to abstract functioning as the most important develop-
L i ) . ‘




‘“ mental intelilectual change, with/gﬂ%fmovement between stages re-
N

quiring 1ncreasing independence from cdncrete props in speciffc Sub-

_gectﬁmatter areas, with thinking becoming more abstract. This approach .

D) -

,‘;' is contrasted with Piaget s interpretation of stage changes as re- ~ ".
lated to\the underlying mental operations or ways of thinking,, which

> are seen as chang)ng qualitatively with development " In other words,
. }
Piaget also posits the increasing independence_from concrete props Y

-

” as indicatiye df intellectual changes;'bg;,in terms of ‘the types of .

7/ . ¢ z
‘,J
" $ operations (e Lo B classification, relations, conservaéién, transi- o
. v - . ~
tivity) which are performed on them.
. . . v
cruc1ak aspect of the concrete operational state, for .

el, is the child's ability to comprehend concepts when pre—‘ ,
. r ___/——-/ ’ .
s¢nted a verbal definition including criterial attributesf’as long

* v
+

. as concrete exemplars of one or more of theSe attributes are initiaI—

- 1y provided (Ausubel & Robinson, 1969, P 185) T ‘ T

-
. .

.£~ o One of the critical differences.between Piaget's &nd Ausubel's

¥ \'k)
. stage theories is the role of learning as it relates to the cognithGf/A\'

-~ *

L4
. readiness of the learper. Piaget considéTs readiness to be synonymous

. A 4
© //f with maturation (Sullivan, 1969), with learnfhg or experiential fac-

"-

" tors unable to explain‘developme:§5 though develbpmental factors may .
- R
"partiaIly explainhlearning: In congragt, Ausubel contends that stages
. , . 3
. ) dfiintellectual development resultifrom!both a process of maturatign
I . - : P l il .
and cumolative’prior learning;'with primary emphasis placed-on?learnd
’ : ol ' ’ - . « - o 5
’ ing. According to Ausubél, learning is crucial to the-attainment of R ‘ﬁi

.

a "stage." However, he a¢knowledges that the rate at which differeﬂﬁ - s f

./

o
b
.
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types of learning occur is very probablyllimited by a maturational

-
A * .
factor. ° . ’ ' ’ s h
;

- + 5 -
Ausubel proposes that intellectual development and attainment
of cognitive stages can be accelerated, to a limited extent. The -
. 14 — %y
<
optimal period for acceleration, i his view, is when the chi

[

a critical threshold 1eve1 1n “thinking.

s at
That is, when thinking is

minimally affected by the dominarnt mode of tﬁought assootated with

the stage the Chlld has hakn passing through, and is comxng;under ‘the |

' 1nfluence of the mode of th1nk1ng at the subSequent stage. Ausubel

,further emphasizes the importance of the quantity and appropriateness of

-

related experiences in determining the rate.of development.

.
°

Due to.an "uneveness in an individuar'S'experience and abilities,"

1 .

Ausubel does not expect the stage transition to occur s1mu1taneously

in all areas (Ausubel & Robinson, 1969, p. 183). It is hypothesized

< <.

-

that transitions will occur ft varyiné times in different subject mat-
. ter areas, -and be affécted by tasks, the learnerSs familiarity with )
° ~— | . . ws "

related~concepts,-or:specific capabilities.

.~ o
-

For example, the transi-
Y

tion to abstract thinking might occur earlier in science than in so-
N , . *
<:r1cia1 studies, if the learner had’been using more Adeas about mass,

time, and events than ideas about historical egents, social institu;-
Within the coﬂtent of Ausubel's learnifg

.?

"183).

theory, how the meaningful 1earn1ng of one concrete operation affects

-

tions, etc. (ibid, p.

¢+ the }earning of others rema1ns an open question. Though sharing a

qualltatlve stage model, w1th the Genevans, based on the child‘s pre-

t

-dominant mode of intellectual functfoning, Ausubel does not share

. g _ : .

v
.,r
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( * - +
their aésump%ion of synchronous developméht or complete aéceptance

. [
of structures-of-the-whole, (e.g., .Lawton & Wanska, 1976).

L3

i '3

0 " Transfer in the Ausubelian Model ‘ ,

In iGEGEETJs learning theory, meaningful learning and transfer
%

~ L] » N .
are virtually Synonomous terms, as his description of the  concept .
%

° of assimilation makes clear. Transfer is-facilitated by the unify-

'
.

ing structure of subject matter (Lawton & Wanska, 1977a). Other

developmental theories (e.g., Inhelder & Piaget, 1958) or learning

v -

theories (é.g., Kendler & Kendler, 1956) describe transfer as’a

crucial concept in analysis of stage-related operations or learned

» ’ . R
behaviors. The concept of transfer has important implications’for

*
.

the gresént investiqation, as well: RN -t —_

%
¢

The Genevan position views the development ,of stage—ielat%d -

A

skills in te;mssof horizontal decalage and structures-of-the-whole -

‘. (see pages 30-3i for further discussion). Horizontal.decalage re=

"

IS * o,
fers_to the indivigual phenomenon of different levels of achieve- 7

—a 4 R <

" mgnt\in terms of problems involving simi;qg meﬁfal operations. Such

~
"

deca%?ge represent§4a lack of immedidte transfer, with the ability to

v . perform the related épg:atip?s emerging over-a périod of time

~ o . -
ENN

- . - 3 At .
o *" . (Ginsburg & Opper, 1969). Structures-of-the-yhole is used by the
> : . . . ) g ’ (f\' ' :
-~ Genevans to describe an array of cognitive abilitjes at a given . .
Y . ' t . '
stage of developmeént. In this framework, the structures definin . |

. A °

stage emerge synchronsusly, with much transfer expeeteds For. exam-




LX)

~

e ~

vation, class iqciusion,'an& transitivity at the same time'(i.e.,'
synchronously), with the absence of such transfer indicating either

1

. - .
a type of decalage or stage-transitional reasoning abilities.

- .

In contrast to the Genevan assumptions about transfer, various

“learning theory . positions have reéeived,empirical support'for their

-
Pl

. i . .
contention that transfer is mainly training specific. Br?;perd

(1975, pp. 571-372) describe%/three types of trénsfer'entéilgd in
. y | .
structures—-of-the-whole: neér-near, near-far, and far-far. Near-

near transfer refers to generalization of a spec¢ifically taught

skill (e.g., conservation of

( :

ing. Near-far ‘transfer consists of ‘generalizing the principle'to

-

v . L
new content are* (e.g., othér types of conservation, such as area

~
>

or length). Far-far transfer onsists of inrovement of same-stage
reasoning skills which do not involve the perq;ion.taught‘(e.g.,

-

Jtransitivity or class inclusion).. Although' the learning thgories

. s . ) \
previously mentioned predict some degree of near-near and near-far
r .

Y
. v

17

»

2

fumber) tp.?aterials not used in train-

transfer, they do not predict far-far transfer, a prediction unique

to structures-of-the-whole (Brainerd, .1975)-. 4

v o

P
fer, roughly -p

v
—

firs

- -~

principle to new materials, which are sequentially redted to-the

— -

-

grouped together which share attributes previously iearned).

ond type of transfer considered by Ausubel is lateral (near-far),
il .

A ‘ : Cot

S

Ausubel addressesihis theory to basically three types of trans-
1tel to the typeg/described by Brainerd (1975). The

pe of transfer is sequential (néar-near), with transfer of a

original learning expérience (e.g., leérning that- all -objects can be

The sec-

~o

-




a, N
A ’ €
~ . -

which occurs when a learned concept-or principle in one content

-

o
learning acquired in

S

area is applied to a new content area (e.gs,
one subject matter setting is applied to anotherf»or non-school con-

text). The third type of transfer is vertical (far-far), in which =
prior learning at one level in a hierarchy influences preéent learn-

.

ing at a higher level (e.g., a‘child might use the concept of hier-

archical classification to discovery or comprehend the ‘general con-'

cept of classification or to solve problems requiring concrete opera-
. . . . R v o ¢
tional concepts).
\ ‘. . v . 3
‘Since Ausubel's forms of transfer refer to subject majter, and

£y

Brainerd's to skills or logico-mathematical operations, the pairing
of the two transfer' models éresents“an interesting distinction of em-

phasis on what is the source of transfer.

”

For example, Brainerd's

near-far tranefer refers to related skills or sub-components of sk&}ls S

bA)

,» length and volume conservation), whereas AuhuBel s lateral

e

(e.gﬂ

L4

'transﬁer refers to new content areas, which share underlying princi-

- . Il N
&

ples or generalizations,-but which may”greatly differ ig,content{

s

-

Such differing content areas could require a similar cognitive skill,
though thls is not made explicit by Ausubel's definition of lateral
transfer. « -7

[

" The greatest’8iscrepancy between Ausubel's and Brainerd's trans-

> - - -4

fer terms is ‘in’the meaning? of vertical and far-far transfer. For
. R + [
< Brainerd, far-far transfer extends from one skiIl to another same-
s stage Sklll, w1tnout-;equiring ‘a hierarchical relationship between
o s - a
7.the two. Ausubel;s vertical transfer, however, is describedain hier-

I
x

%

<

>
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I3 1 .

- archical terms, with leerning at one level influencing learning at a

b

. <
higher level. Whether this need be limited to one skill or subject

matter area heeds clarification.’ 1f, for example, the skills defining
L]

o . ’
concrete operations are thcught of in' terms of a hierarchy (based,

at least in part, on the empirical evidence for an order of skill
. ~ k) -
emergence),_Ausubel's vertical transfer coul& more closely approxi-

v b - 4 ~

mate Brainerd's'fhrffar transfer. Following this argument a step
i . - . 2, »

further, teaching a higher order classifigatory skill could facili-

tate far-far transfer to either lower or&?r skills (e.g., seriation)

>
/

- or higher order skills (e.g., classification and seriation problem
solving tasks). o . : .
o . -~ Ausubel considers sequential transfer to be most prevalent. A
LT ‘ 4 ) -

- 4

key factor in sequential transfer is the degree of discriminability
l\. - * '

. . between new ideas and those-already in cagnitive structure. Ausubel
: - . -

assumes there is a tendéncy for new ideas to be considered identical

to existing knowlledge, thus creating the potential for ambiguity in
o7 """—~—.__ _ meaning.. The discriminability of new learning is viewed as a func-
i ~— ’
tlon bf the clarity and stab111ty of ex1st1ng ideas, to which new

. ~ &

gzi;‘f\glearning can be related. Ausubel suggests that as clarlty and sta- .

bility increase so should discriminability and, therefore, learning

Y

o« - . and retentlon (Ausubel & Robinson, 1969, p. 149). Sequent1a1 trans—

14

fer can be fac111tated, via teachlng, by directly manlpulating cog-

nitive structure through- unifying concepts “and propositions which

L have the wider explanatory po&ers; The importance of the organiza--

— §od

tion of presented materials is also considered critical to the facili-

te
-

- .




- n

. tation of sequential transfer, with the first major task considered

to be the ideptification of general ideas forming the gtructure of a.
. . . ' [
skill or gubject matter ared (Lawton'& Wanska, 1977b). ' . N

Lateral transfer,las previously described, occurs when a concept
. . or principle jin dne content area is applied to a new ‘content area.

¢ -+ Ausubel's lateral transfer can be differentiated from Piaget's de- . ‘

7

@ . scription of.horizontal] decalage ip that it is related primarily to . N

-

specific subject mattér .learning and may dccur following teachin&..

¢

Piaget's use of decalage refers to éﬁage:relateq operations (e.g.,

. seriation, cohservation; etc.) which are thought*to unfdld as a * ° . ’ -
fugction of dévelopment,'and not trainigg.l Ausubel states t@at

. lateral tr;nsfer can be facilitated bg.strébsing the underlying

., o » b

principles and generalizations,rand using s&bject m?tter content as . ‘

3 a‘veﬁicle’fo; training transfe:abl; ‘content, which may be);ppligd , _ .

- to a mumber qf Gther areas (Ausubel &, Robinson, 1969, p: 151). On . .

this poing,Ausqbei'emphﬁsizes the importanée of the meaningéulness w ,i.r
™ of the original learnigé; wi thout this,,there is iitéle“fttansfer ’

. - value." ' .

®

Ausubel vieqs.vertical transfer, which is said to occur when -

P . - . -

leartmng at one level in a hierarchy influences present learning at-a

/ . ‘ > -.7

higher level, as enhancing. the acceleration of-a dévelopmental_ -

-

- . stage. Howevery the degree to which lateral and vertical transfer

¢ '

can also be expected to improve folloﬁing teachingnis not pérticular~,

-

\ - v ) ’
ly clear from AusubFl's writings. To facilitate vertical transfer, ' N
" 'p . . . o
- ] .- -
‘o . & (( « . N

A} . ! \ - »
* -

327 - L
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a- 5 v .

uSubel recemends aﬂ:ask analxysls préce

\

sary underlylhg sKills are

N
4 !l

Vertlcal‘décalagé‘ls a process ,of development which occurs over, time.
Such deveifpment enables the ch11d to master tasks at 1ncreasingly /'/A

. highqr levels both within and between stages.

.

.expect. such transfer to oc
> . & R

described in this sectilon.

S
P4
»

o’

meanlngfully 1earned

follow1ng trarnlng

sa;'to insure that th

21

» &
In Genevan Zheory,

The P1aget1ans do not

]
N .

tio examlned all three types of tranifer

-

"l [ ] . 3 ’ i
(near-near) to materials not used 1in teachlﬂg sessions would occur

ﬁollow1ng a series of agdvance organlzer 1essons in each skill ea

tested.

For example, children’ taught h1erarch1cal classif1cat1 n

were expected to show: transfer to materlals used in testing spon-

>

taneous classification and class inclusion, with the latter a more

[}

complex form of transfer.

~ It was further pybdicted that some latéral (near-far) transfer

o

wogld occur (e.g., children taught in one skill area, \such as hier-

-
.

[

P

‘ -

archical classification, would show superior performance on c{giit

classification and classification’ problem-solving tasks).

vertical (fdr-Far) transfer was prédicted, with thé/expectation that

N

*

Little

~ children taught relations would not|.show improved performance on-

neces+* ¢

1

If was, predicted that sequentlal_transfer

-

J

e

-

classification *tasks, and that none of -the groups would exhibit con:/,—s\\

4

. servation of area or number.

4 ~ -
¢ N

Ong exception to thig preéiction of -

little farwfar transfer concerned those taught to hierarchically ;

! ¢
.

classify.
>

£

"It was expected that these children would show superior

LR

. o performance on riation tasks,,including the cross seriation task.
LU . . . oL

. [}




. _ Advance Organizers . ’

-

X N ’ .- -~

To facilltate the hypothes;zed proceSs of meaningful subsumption

3

- learning and promote sequential transfer, Ausubel (1960, 1963, 1968,

. L3
2 . 1

1969) recommends the use of advance organizers (AOs), or deliberately

prepared sets of related ideas which are presented to the learner in

advance of and at a higher level “of abstragtion than/ggbsequent‘

e
’ -

learning material. The primary purppse of organizers is to inbure

thé availability of relevant anchoring ideas, to which new'ideas can|

# be related. Thuo, the concepts contained 'in organizers should be
: L . ' ‘ ‘ § B -

{/ stable and discriminable from concepts’aiieady in the learner's cog-"

nitive structure. Knhowledge in an organizer has a superordinate’rela-

IR ) e : - \ ? T
tionship to subordi te concepts or Eﬁecific facts presentgd in subSe-

. quent .material usubel, 1963; Ausubel & Robinson, 1969) . with the
- . : £, .
effectiveness qf organizers reﬁated to the subsumption process of

-
L. _

‘ ;: meaningful learning. Thus{ AOs facilitate the meaningful hierarchi- .

cal organization of new concgpfs, which become potential subsumers

" for related subordinate ‘concepts (Lawton & Wangka, 1977a).
: ! ‘ s v
¢« o~ Ausubel cites three ways in which AOs facilitate retention and

transfer: (1) by establishing general ideas as the anchorage for

~

. subsequent learning: (2) by providing related structure through gen-

. -

. /
- eral propositions under which subSequent, particular information may
be subsumed; (3) by eliminating rote learning. Organizers accomplish

the ooove, first, because the learner isAnot required to learn unfamili- .

3

ar new material, ahd secondly because learning activities occur in
- ¥ 7 7

reldted sequences. R v




~I

Eaww e

Advance organlzers are usually presented via verbal propositlons,'
\)'

whlch may be accompanled with a number of concreteeprops, approprlate

re

to the age or competency of the learner (Ausubel & Roblnson, 1969, .

p. 166).. Ideas in AOs°should be c0nstructed so” that the 1ndiV1§ua1

That is, the

ideas presented should be relatable to ex1st1ng ideas 1n the learner'%

can learn the concepts involved in & mean1ngfu1 way.

cognltlve structure in a non-arbltrary way. If the rner does not

- Iy 5 /'
have such a mean1ngfu1 understahding of the prerequisite concebts,(/\v
the AO loses 1ts potential meaningfulness, and learning is, likely to-

/ 5 . . . .

. become relatively rote. o . - 3

.
. - ’

It is important to further spec1fy.the purPOSe of ‘an organiZer.

Its functlon is not merely to relaté learning materials to cognltlve'

Ed
structure, but to “"induce, through a partlcular kind of learning, ‘or-

ganizing and explanatory CDnoepts, propositions, and pringiples. The

PR

\

organizer is not, therefqre, an intermediary catalyst'between exlstingf?“

- . a-

cognitive structure and new knowiedge%'put becomes cognitdve struc- . 2
L. r N i

' - ()

ture itself during an initial learn;ng process"
. A ‘

o

(Lawton thanské,ﬁ

1977a).
- ’ e\, v 8, -
The potential benefits of advance organizers are based #n the

.~
~

principle thatfthe most. general and inclusive ideas should be'pre-

2 -
“

5.
sented first and then progresslvely differentia\éd in more speciflc “.

- -

i

detail, a process termed "progresslve dlfferentiation" by Ausubel

‘This principle rest§ on two, .as=
® -

First, Ausubel assumes thatsit is-easier'forrlearners to
LS

-

(Ausubel & Robinson, 1969, p. 167).
*sumptlons.

.grasp the,dlfferentlated components of a previously 1earned whole'

o

.
|
1
:
]
/
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- 5

? than to form such a whole from differentiated parts. Seéond, that

¢ LI t
N .

. the learner's personal cognitive organization/of content is arrangeé

t,' * * 4 .9

-

in a hierarchical fashiqn, with the most inelusive ideas subsuming
I

ALl

£ g . R
the more speci_}c, differentiated ones (Ausubel & Robinson, 1969, e
“~ . . -

3
P a

p. '168). ’ ' R - :
-~ ) had ' \ '_ " . . '_ ’;
A distinction ;é made by-ﬁusubel.between expository apd coﬁparé—_.
~, | v " '

tive organizer$, with the former employed when the material to be , -
’ .

> o s

~~

learned is completel unfamiliér, and the, latter, when the materials

are not complets ew. After establighi
' ‘ .

. any relevant

-

organizer wpuld ‘utilize higher general and inclusive statements, inr

cluding whatever relevant knowledge already existed *in the learner s
. ¥ %

. cognitive structure. This- type of organizer would have a combinatorial

‘ effect, relating new knowledge and its det ///to cognitive structure
' (Lawton & Wanska, .1976a). A com tive\organizer clarifies the ~
simllarities and differences between the meaningfully organized,ldeas“
already.in cognitive,structure and the new m;tegials to be subsequent-

‘ . ¢ « -" ‘e A -
- - . .
© PP
- . -

N » ia.
§ [ ™ Y o ) [

4

v

ly learned. :

Ausubel distinguishes between organizers and overviews or sum-
R

P

maries. These latter are's as presenting material at. the same -

level of abstraction,
Ankd ) . : .

. - e ‘ - cone”

their effectiveness by presenting simplified’materials, with_key con-~

K H

°

cepts Of 1low inclusiveness, -or by repetitiOn (Ausubel & Robinson,

1969, p. 316). Although learners may independently construct generaI

X

concepts, actrﬂb as potential subsumefsilphsubel ‘considers this

q-«\-‘

e

- N - L

enerality, and inclusiveness?l Théy achieve -

¢
.

<




. .y
, et . neither likely nor efficient. )

Id -~ / ¢
dsubel's distinction between organizers and overviews or sum-

»
»

o ' mdk/és‘;acks éiaffty. The need for a succinct, operational defini- ' '
ne ’ / ' . “’,

,d/on of an organizer stillugxists: ‘Some élarificaticns of Ausubel's Te
escription have been provided. in. the literature. Hartléy and Davies

) (1976) describe AOs as more compleéx than overviews, with the poten-

~

/ tial of providing a conceptual framework for clarification of the

¢
. N v

task-ahead. Whereas overviews and summaries provide a synopsis of

. the learnlng task content, organlzers are process-oriented, furnishing

L% ©

a broad framework, as opposed to a 1imited, specific oug;ine. Final-

y ly, in an organizer the emphasis is placed on context, rather than

/T .

i
i,
content, with the organizer better thought of in terms of function /

;o A . fﬂyh apﬁearanceijﬂartley & DEvies, 1976, p. 244). 0 ‘:

Thus, to qualify as an advance organizer, the learning situation
‘ C - ‘ '
must: (1) provide an ideatiomal framework for the more differentiated

[N
v

‘or specific.task, (2) increase the discriminability of the task from
related 1deas already in cognltlve structure, or (3) effect integra-

. 1

tive reconciliation at a hlgher level of abstraétion, generality, or

- . inclusiveness than that of the learnin
'.

Davies, 1976, p. 246). Unless one Or mo

itself (Hartley & \

e above functions are
-y »

either dlrectly or 1nd1rect1y fulfllled, 1earn1ng is more likely to

- become rote, with a memory loss. ‘ ' ) “ Y

¥
'

- ’ . Lawton &ﬁWanska (1977b) point out sope semantic differences -
. s
that might occur in interpreting Ausubel's distinction between or-

v -

., . 9 zers and overviews. They emﬁhasize the necessity-of knowing

‘ \ . v ) . . ‘ ’ ] - R

-




. . .
< s N

“ ‘ what forﬁ phreses such as "key words" and "central concepts" might

tal. They also state the need for specifieatien of the nature of v
¢

"overviews." Adding to the' confusion of temms, Ausubel describes an
- =4

| organizer as .providing "a general overview of the more detailed

-
¢ ' Al -

material® (Ausubel, 1963, p. 29). Lawton and Wanska (1977a) also sug-

A

/////'gest that attempts at merely resﬁaging Ausubel'é definitions of or- - : o

ganizer and overview only highlight the problem,of.igeguately identify-
TA . N .

ing the nature and structure of an organizer. The concept of organi-

. zer requires further clarification, especially as it might be applied

to the teaching of young children.

8

Plaget's Theory of Intellectual Development . “ ¢

?f?get employs a structurallst model of cognitive development ?

7 to account for the quallfatlve changes in,cognltlve abilltles.'

Structure, for Piaget, consists of a system of potential transfor-

4

mations of content and a set of laws applying to the whole system’

(Lawton, Saunders, & Muhs, 1976): Piagetian strqptures'areedefined ' -

°

v . by processes for forming relationships among bits bf informationf

with minimal concern for specific information.

d ’

S ¢
»

For P1aget, knowledge refers to developmentally changing schemas

y [ .
for interpreting the enviromment. Such schemas re uire/both in{e::/
/ 1]

' _action witn the environment end~self—constrnction. Piaget views og-
nitive growth as changes in the systems and logic of thought. 1In . ~

) (/rhié/niew, all information is precessed ln accordance with a syetem

/ \ in which the individual ie pfes:ntiy functiening. In this sygtem o

. .- ¢ v
. . N N ' s 2

-
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of development, new logical rules qualitatively change previous ones;

[ . \ e
for example, the logic of concrete dé;rations supercedes that of

the preoperational stage.

\r‘ . ’ N .

Organization and adaptation are, for Piaget, the two critical

aspects of intellectual development. Organization refers to the ‘
» e 3
tendency ggrorganize and integrate structures to adapt to the environ-

ment. Adaptation is discussed in terms of two functional invariant

-

processes, assimilation and acgomodation. Assimilation occurs whenever

input is changed to fit the existing internal structure (i.e.; is in-

corporated). Accomodation is the necessary complementary process of
altering internal ‘structure(s) to fit the newly assimilated inpué B

(Mayer, 1977, p. 175). .[Thus, learning new information involves cog-

. . s
nitive structuring of logical operations. , * B
Piagéz‘i Stages of Cognit%ve Development / L:% .

{ ' L :

\Piaget's stage model ssumes an invariant sequence of intellec- ’

tual development, divided into four major‘stages: sensorimotor

(0-2 yearsf, preoperational (2-7 years), concrete operational (7-11

_or'12 years),.and formal operational ‘thought (adolescence through

auhltnéod). Sinde the present study dealt with the teaching of con-
/ « " / L ’

crete operational skills to preschoql children, the preoperational and
A . : -

concrete operatiohal stages.wa1\receive primary attention.

e
’ 4 N

“ The preoperationaT'stage is initially egocentric and relies on
?_"‘ -

action“@ifinking. Piaget seés the child at ‘this stage as unable to

‘

form true concepts. One object or event ;§ frequently considered to ;//,/"'

have more than one identity, as the child centers on single charac-

. . /
. . . 1

I S

-
v
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teristics, unable to consider several dimensions of Zh object simh;-

@
r

o~

taneously. This reasoning from one specific to another, tr

ansdhg-

5L .

tive reasoning, as.it is.called, often leads

Vo |

>

L) .

to false determipation

.

-

e

¥

Q

ERIC

Aruntext provided by enic [ied

v,

of cause-effect relationships.

4 . . ’ _ ;
As the child enters the second phase of preoperational thought ’
(between four and seven years), there is more evidence of symbolic @? T
' : ’ -;» . &

~ thinking, with grouping based_dﬁ'elementary felatiopships

.

[ 3
becoming
possible, and "regulations" béginning'tgareplacé irpeversible thinks ’

ing (i.e., the ability no& to cancel an action By<a reversJ/:;tion). IEPIE
oy 4 . 2 ) ‘ . . o,

At this stage rules given by children fpr groupings. pf objects they

. K : A ' : v

have constructed are still intuitive and rarely ver lized,'ﬁfth such
,g;oﬁpings usually stili:limited to a single df;;nsion. The , preopera- a

tional child also begfns to understand relationships based on numeri-’ '

- A\l
cal order. ' - 2
. . < y . 1 . . v
* When' the child enters the concrete operational period,*represen- <+ _ N
i ' )

.
. L >

tational &ctions develop into complex logical systems,'&ith operations
. e ' b -

- o -

1
b

4 .
being performed on concrete objects ‘or events in an increasingly con- .

¢ \53‘ . . -
sistent manner. Several operations emerge ‘during spe,conc;ete opera-
' ) N (- ' ’ -

——

tional stage. One important operation is tfansitivity, or the paSsé&é N

\
~ds ~ - -

from one state or point to another along a perceptual continuum,, an

Y - i ®

operation consid®red to have a critical relationship't? sﬁchlskfiéﬁ// . , -
a! seriation. éeriation of observable properties is qlsd considered S . 7

the concrete-operational forerunner of understanding formal tgansi;
_ & , ' . N
tivity (Murray & Youniss, 1968) .- g i ,\ N
e .
» . -
During the later stages of concrgte operations,

the child c

P & °
» - B Ty *

.o ) . - LV .,

]
@
-
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~

) cues, and enables the child to classify objects and gvents into

‘on symbols. During this period the’child develops the ability to
t . .

©

also classify objects by various criteria, as well as understand the

h1erarchica1 sub- and superordlnate class -relat:.onshlps that objects
-

or events'may have. These operat1ons are 5till corfidered "1ntu1tlge,"

however, since their success is dependent upon concrete situations

(Inhelder & Piaget, 1964). Another’ combinatorial ability emerging

r

“-at this stage is class. inclusion, which enables the part and whole

T
€

(of a part-whole) re}ationship to be considered independeritly. Class

inclusion fréquently requires the child to ignore salient, misieading

-
s
. . N

multiole classes.

N

Other concrete operational abilities include reversibilit{?

v

equivalence recoénition, conservation, and associativity. Piaget
e gl.
does not imply that the concrete operatlonal child consciously usges

A A}
these rules, but that thought is governed by them
The formal operaﬂional period is characterlzed‘by the abilit

to perform_mental operations not only on concrete objects but also
think in terms of the hypothetical, in . terms of probabilities, and
the poss1b1e rather than the present givens. Piaget has never him-
self acknowledged the possibility of young chlldren engaging in

some form of s1mp1e problem—solv1ng (e.g., if then thlnking) He

1Y

. has stated ‘{e.qg., 1928, 1929) that, until early adolescence and the

onset of formal reasoning, a child is not able to deal with causal ﬁ\
v . - . .
reasoning and proof. However, research'by neo-Genevans and others

has led to the conclusian that young children may be able to deal’

N

4 ] =

(e




7 ; K4 -

" with simple forms of problem solving. In spite of such investiga- -
* t
tions [limited, in comparison to research on concr%f;'Eperations), ' -
3 Y . .
- ’ L4 ,
the problem solving picture remains uncleafr.

-

<

The Genevan Structures-of-the-Whole Hypothesig "~ . . -
Al « . ' /,/ R . 27y
: L. e . - A
_ é' ‘ As previously mentioned, Piaget has stated that cognitive abili- /////////
za - ‘ « «

. o]
oo B . .
sﬁigs-within a given stage develop hand-in-hand. ‘It is assumed that
. ¢ : . e///)//
varjous abilities associated with each Piagetian stage all preifgg§g' < «
¢ M - . r -

1
R -
o

one or more members of a set of apstract intellectual structﬁres, “
L Ve tag . .

/ : “ . . R ' e * ."@K :
-~ which actually ‘control thinking (Brainerd, 1975).  The structures-of- "
. ) : " A
Jthe-whole concept relates to the prediction.that the cognitive abili- .
- . ‘ ‘ 0-7 . .
ties associated with.each of Piaget's stages would'é&erge n synchronil

- N » .
» . a 3

‘

with the "order" of emergenéE’considered basically idiosyncratic to %

/ * . .
C a given child, and not consistently generalizable to any "typical"
" Py B . \‘ 1 o~ -~
order ofmggill emergence {(e.g., Flavell, 1963; Pinard & Eaurendeau, '
Ay . ' ' ‘ ‘ .

»

1969; Wohlwill, 1963). . 5 , .

o ' I .
Piaget's’view of within-stage development'hqs had several dif-
. . . s ,

fering interpretations. ,Beilin (1965) points ouﬁ that Piaget dis-

~a
o -

é?ﬁguishgs between the sequential 'order of stagq% and achievémen ' - -

} within a stage, asserting the fixed order of de?elopment, but de ying .
/ - @ . e | N *

[ . 5 f sl
opment of several cognitive systems withi

-
In addz?io . Piaget has acknowledged that perfo
L4 |

ek = mew e e e

can belaffépted by changing materials (Inhelde# & Piaget, 1964, ,
o P - | ) y f

N . P 110)3-”‘ ilin (1965) further discusses the baradoxical, if not f

o>
| ! /

N

Eontradictbfy, Genevan interpretation of ithe #ame data as infe

- . ! ‘




;/;;////’JL‘#“ within-stage orders of -skill emergence or developms t, éiaget has )

v - ~ ' ' )
2 " not considered it probabli?for the inéﬁ dual stage-defining struc-

tures to emerge in the sape/ogger/?o: all children (Brainerd,.1975).

Decalage and Trénsfer in the Piagetian Model

/ [

Y

i . \3.':An excgptlon to the rule that stage-characteristic skills ‘must
. emerge synchébnously is Piaget's concept o decalage, ;
aap v — 3 N N . N »
i . %hlch-descrlbes the possibility of th asynchronousiemergence of a
5 o - .

. single skill in more ﬁhgn/oﬂé/oontent area (Brainerd, 1975). Hori-
_ zontal decalage i égployed by Piaget to accohnt for lack of immediate “
: e T .
_transfer; resulting in a child' s different levels of achievement re-

Ld

/
\\//f o gérdlng problems which involve similar operatlons (Glnsburg & Opper,

1969, p\ 165). ‘ /\

-

. o
. . As previously cited, Braiggrd‘(l975) describes three types of
- M . - / ﬁ%(
transfer entailed by the- structures-of-the-whole mdodel: -?if;yﬁear,

-

near-far, and far-far, with far-far transfer/ﬁ;ique to this ﬁsael.

-

As Bzainerd states; "It is only in/virtué%of the assumption that

prima fac1e d1ss;milar/sgllls such as conservatlon and transitivity

e ‘ -

presupposes the same set of tlghtly knlt cognltlve structurés that

e S \. v .
far/ﬁar transfer follows," (1975, P. 372) . \\/ "

Wt .
Thls, in accordance with'Piagetian theory, a child in the con-
T . » - ™ .
L ~~ycrete operational period should show mutual far-far transfer between

¥ g, N
3

4 {or synchronous development of) the stage-defining skills; seriation, i
. , , N . ! 1

' ‘ . 1
3 s‘
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|! el (R e . y N %
hierarchical classification, transitivity, and conservation, in

futile. The Genevan assumption has been that unless,xfor example, a

32
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addition to across-materials (near-near) and across-content (near-

< -~ a =~

\ L]
far) transfer., Such a position reqiires a number of empirical

.

questions .to be asked. As previously mentioned, one objective of

s . . <

this investigatioh was to address the structures-of-the-whole question.

Piaget's Position on Training and Acceleration

In contrast to leafning theories such as Ausubel's, which pre-
dict facilitation of skill-defining abilities with instruction and

experience, Piaget has viewed training attempts as theoretically "
<

range of concrete operationé are present following t;aining (with
endurance and generalization in‘eYidence), training has not been ‘
successful, but merely task specific. Since stage achievement has
the child or learner as }ocus, experimental attempts at acceleration .

of a stage contradict the basis of Piaget's constructivist position.

a - . [

i

- fTraining studies coming out of the Genevan School have, tﬁgre-
fore, been désignea within the{gr;meﬁbrk of Piaget's theorxy of,cog-. I
nitive’development (Inhelder, Sinclair, & Bovét, 1974), Piaget ‘
states (ibid) that three questions remhi; open regaréiﬁg the tﬁeoféti-
cal implicétions of the various results‘of the different training

methods. - First, is the progress obtained via training stable, or oo

- . . N 9 . 2 L
does it disappear with time? Second, are the obServed accelerations -

.

accompanied by deviations from the general developmental trend?-

Thirdly,; and considered most importaht by Piaget, can progress ob-’ .

". 3
! N O b S

<




tained other than ﬁggnatural developm%ct serve as a basis for new -

., - -

- spontaneous constructions,, or will the subject require the.help of

an adult to learn.and progress?. ¢

Comparison of Ausubel and Piaget's Developmental Theories

%
[

~although both Piaget and Ausubeil employ a structuralist stage

/7
model of cognitive dévglopment, the major differences lie in the type

«
g

. - . . ¥ .
of internal structure postulated, the process by which changes occur,
« il

and the types of learning considered periiﬁent to specific changes'
. . »

x

occurring with growth. ' In contrast to Piaget'é view of struc;urq;

which shows little concern for specific information, Aﬁéubel views

. N N . ' R
organized facts (or concepts) in a particular subject matter.area as
. st

-
-

the components$ of cognitive structure. . ' . . —

-
.

Further differences pertain to the interpretation of kno&ledge

held by each theory. As previously mentioned, Piaget describes know-
’ . . . { - ' :

ledge in terms of logico-mathematical structures, and physical and -
-', . * %

social knowledge, as evidenced by changing schemas for ;qterpreting

& . A d

the environient. It is the first type of knowledge; however, that is

v
[ ”~

considered most important.' Ausubel describes knowledge in terms of
: A N a > -
subject-matter concgpts and principles. It is inferred by Ausubel,

=
but remains unclear, that there ares contingent information processing
4 .

skills the child also needs to acquire. '

R —

Piaget and Ausubel also differ on interpreting cognitive changes
with development. Piaget views dognitive growth as qualitative,

systematic and logical changes in thoﬁght, with all infgrmation pro-
. ¢ . // .

,~




| e

» B ‘ ‘!4
r ‘ ’*i
. . . t
cessed,according to the"mode of logical functioning which-the indi-

vidual is presently using. .In contrast, Ausubel sees cognitive growth

#,

as closeiy related to a con}inuous accumulation of organized content

-~

X

in various subject matter areas.

4

Both Piaget's and Ausubel's theories consider iﬁﬁariant develop-

ment to be the primary mechanism.in intellectual functioning. As

develppment progresses, environmental variables interact with es-

tablished structures of operation, which results in an altering of in-
ellectual structure? For Piaget, conflict resolution culminates in
. Y.
an equilibration of certain intellectual operations. The'way the

1ndiv1dual interacts with the environment can facilitate this pro-
cess by producing changes in<existing systems when they contradict

A . /' . £
reality. Ausubel hypothesizes a tendency to re%olve inconsistencies
i.

fthrough "integrative réconciliation," 3r the orxganization of infor-
- N s
mation into‘hierar ﬁical structures. In this sense, conflict resolu-

’

Iy

. . b s . . . -/
tion 1s§3ch1ev by means of reorganization ofbinformation rather
[

\knowiedge constructed from within. Though Aﬁsubel considers meaning-

ful/learning an active process,~a major difference lies in the role

of the learner, who, for -Piaget, is constructing and reconstructing Y
f o T . .

internalized wafg\Bf knowing, gnd, for Ausubel, is processing and
| t
. . . ‘ ;
structuring the content of subject matter which exists outside the

i - //
ledrner, which is internalized via the subsumption process. Thus,




O

LRIC

.

Ausubel is more concerned with concept and propositional learni

learning process.

=
.

-

and the methods of pedagogy which ?e%f facilitate or &celerat

~

v

A/
L

.

ng,

e the

x

. A final difference betﬁggn the developmental models of Piaget

-

and Aqﬁﬁbel lies in their differing stage models. As previously
L

- < -

disgussed, Ausubel’s stage model is.a more simplistic view of stage

transition, with the movement from-concrete operations to formal-
-~ ‘ .‘ /
, abstract operations stages being reflected in the individual's in-
. ’ . a . P
creasing independence from concrete props. Piaget's stage-m5ael
ool A .

also presents a sequence of moves from a dependency on concrete opera-

N N - [y
tions to-abstract operatio%s.

In the fik¥st case, actions are upon
"~ .

objects -and eventSJQeither overtly or covertly in the mind) . ‘In the

" T

-

latter case, actiions are‘berfdfﬁéd on gecond order conc%pts; that is

- -

abstractions from objects and events. ‘
t v .

- “

Y
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RELEVANT ,LTTERATURE
S

»
» -

First, a+fsummary of concrete ogf§>tional training studies and

-
e <

methodologies will be presented, followed by their,resulis and re-

£

lated issues, such as scoring requirements, transfer, and the Genevan
&

N .". k3 ’ .
position of such studies. Next, a summary of advance organizer

studies will be presented. Finally, the §truozures-of-thevwhole ;
and order of acquisition literature will be discussed, followed by

a

Fad

v

a summary of the transfgr¥literature.

Training Studies ‘ .

In the abundant short-tefm training studies which have attempted

. Y

to induce Piagetian concrete operational skills (i.e.A‘céhservation,
L

-

classification, relations,- and matrideé) few have employed a direct K |
instructional method within‘q\small group setting, such as this study . .

' used. These studies wigl be qiscussed shortly. NeoPiagetian train- {

-

X ' ing éechniQues more frequently used include: disequilibrium aQr cog-

, nitive conflict (Bruner, 1964, 1966; Smedslund, 196la, 1963), identity M

v &

*  transformation (Sheppard, 1973), addition-subtraction (Feigenﬁaum &
Sulkin, 1964; Gruen, 1965; Hatano & Suga, 1969; Hatano, 1971; Hatano &
’ Ito, 1966; Inagaki, 1970; Sﬁedslund, 1961b; Smith, 1968; Wal%?ch -q/ﬂ_d/’
(7 . . N a

et al., 1967; Wallach & Sprott, 1964; Wohlwill & Lowe, 1962), language - . é

‘ . activation (Painter, 1967; Shantz & Wilson, 1971) and learning set
- . . / L . -
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traiking (Braine, 1962; Kingsley & Hall, 1967) . SeVeral studies .

_have employed verBal feedback on simple judgment respons {Brainerd,

- ° K

l972a, l974c Bucher & Schnelder, 1973; Flgurelll & Keller, l972,

v 3

Overbeck & Schwartz, 1970; Slegler & Llebert, 1972) or d1rect demon-
stration (Morf, l959, Kohnstamm, l963, Lasry, l966 Lasry & Lauren— . _

deau, 1969), 1nclud1ng verbal rule 1nstructlon (Beilln, l965)

- A reasonably large body of studies pave employed-reversxb;lity

P

training (Bearison, 1969; Beilin, 1965, 1971; Bralnerd & Allen,'l97l;

Y

‘L . ’ A .
Brison, 1966; Glaser & Resnick, 1972; Goldschmid, 1968, 1971; Gruen,
1965; Hamel & ‘Riksen, %@737 Roll, 1970; Rothenberg'& Orost, 1969;

schall et al., 1972; Spith, 1968; Winer, 1968). Further methods in-

ot Y , .
¢lude conformity tralnlqg, u51ng operant, technlques such as modeling

' 3

.and tangible reinforcement (Bucher & Schneider, 1973; Denney & Acito, \

v

Y 1974; Hendersén, Swanson, & Zimmerman,, 1975; Parker; Rieff, & SPérr,

1971; Sulllvan, l967; Waghorn & Su111Van, 1970) 6;—50c1al 1nteract10n,

1nclud1ng presentatlon 'by peers or "consensual dec151on f?loutler,

1973; Murray, 1973; Rosenberg & Orost{'l969; Silverman & Gerringer,
\ ) N

1973). A.few studies have emﬁloyed a task analysis approach {Caruso &
Resnick, 1972; Resnick, Sigel, & Kresh, 1971) or’ have used discrimina;
-

* tion training such as relevant attribute feedback and attention in

leafning (Gelman, 1969; Halford, 1970} ‘Trabdsso, 1968; Trabasso &

ower, 19§8).

° \ R ~ ¥

Other sfugies have examined the stimulus characteristics or

. o - - L
presentation mode (Beilin, 1971; Jennings, I960; Overton & Brodzinsky,

P
1972; Overton & Jordan, 1971i; Parker, Rieff, & Sperr, 1971; Schwartz,

e

a
3




—

'ing methods previous1§ referred to. - This method has proven fairly

‘successful, though difficult t¢/evaIUate. . -

>

197} Wohlwill, 1968; Wohlwill & Katz, 1967) and its significancé

to t subject (Kahn -& Garrison; <1973). ‘Further studies have con-
3 ) /\ ’ bl ’ »

sidered the optimal developmental time fdr teaching concretetopera-

tional skills, including Biskin & Rice (1974) and, Brainerd (1973¢) .
. X7 , -
Multiple training‘methods have also been employed in training con-

-

crete operational skills (Bingham-Newman & Hooper, 1974 *SHantz & .
v

Sigel, 1967; Sigel, Roeper, & Hooper, 19@6). The usual approach

.

. 2 » N ’
in multiple training methods has been to study more closely approxi-
N ‘. ¢ .

mated normal experience than is the case‘in most of the other train-

- -

- .

©
-

The .above studies were conducted primarily with a one-to-one

experimenter-subject ratio, and sought to induce either‘singleior :

multiple concrete operations. Results achieved wWere mixed, depend-

.
Te

ing largely upon the age or developmental level of the Ss, the pro-

cedure used, and the type’of transfer assessea; vFrequently these
. .- r o, . . -
studies favored at least one of theaeipeiimental°groups over the *
. . oo '3

»
controls. Though methodi;bgy dlffered the, number of studies re- *

portiftg sﬁgnifican¥/and enduring training°e£feéts/é;n be v1eWed

as indicating the' possibility of enhancementgﬁr acceleration of

! - (R g d _‘\ . -
concrete operational.gkills in young ch;ldfen. Further~discuss1on
a -

of these results will follow a descrfptioggoY small group studles~

"

- >

-

A 1imited number of investigations have employed small group in-
structional designs in teaching concrete operational skillsv w1th ' -
) ) . i R o . . . _ LN . - ,Q
varying results (BinghaQ:Newman & Hooper, 1974; Earhart,*1974;
. -t . ) Coa J

P .,
. v . . e e

v

- a

5{) .c ’5 } s "' " Kl




Hooper, 1972, Hooper et al., 1974; Lawton, 1977; wton & Wanska,_

1977a; LaWton et al., in preparatlon, Peters n, Hooper, ﬁanska, &

DeFrain, 1975; Weikart, 1973). Such small'group<training stpdies

-

hold both theoretical ahd practical appeal, responding.to ques-

“tions regarding the possibility of facilitation, enhancement, or

acceleratiom§of logico-mathematical kﬁowledge, and using a small
3
! o

group method easily adapted to a pr hool settlng Certain of

these studies provide an opposite theoretical view to the Genevans,

who predict that children are not likely to benefit from direct
teaching of such knowledge. .

A summary of the-Fesults of the training stpdies just referred to

-

3 - ’ . . . °
is ' presented in Table 1. e results of the various studles have

/
been iMterpreted and cr1t1c1z d in differing ways, dependent upon

the_model in whdich the critic is working. A major dlfflculty in

-

attaieing a coneenejf>ff interpretations of nepPiagetian training
results lies in thé much-discussed criter problem (c.f., Beilin,
1971; Braine, 1962,, 1964; Brainerd, 1973a, 1973b, 1974a, 1974b, 2
19744, 1977;\Brainerd.& Alien, 1971; Braiperd & Hooper, 1975;
Gruen,'1956; Inhelder & Sinclair, 196%;/Reése & Scheek, 1974;
Smedslund, 1963, 1965, 1969), which/é/eals\with the mi%rmum be-
ttavioral evidence required to infer th%E.a eupject poeseseesya cer-

N v .\“_
tain ‘concrete operational skill or concept. Geneva@;yavei& even a
’

N

~T

. few false pobitives errors, while allowingﬁlarge nimbers of false

»

»

,negatlves, pn contrast to the/neoGenevans who find false negative
N\

~

’

and false 5051t1ve errors equally objectionable (Braiherd, 19744).

3




TABLE 1

RESULTS OF CONCRETE OPERATIONAL TRAINING STUDIES*

skill
Taught

Effects

Significant

Nonsignifican?

o

Number ~¢

Conservation

?
°

Roll ’

Beilin, 1967 . Wohlwill & Lowe, 1962
Bucher & Schneider, 1973 - Mermelstein & Meyey,
Gruen, 1965 . 1969

Gelman, 1969 T

Hatano & Suga, 1969.

Rothenberg & Orost, 1969

1970 )

Wallach & Sprott, 1964

Winer, 1968

Length
Conservation

Beilin, 1965 ° '

qraineid, 1974(c) ~
Bucher & Schneider, 1973
Gelman, 1969 . .
Gruen, 1965

Smedslund, 1963
P - 2

_Kingsley & Hall, 1967

Mﬁrray} 1968

Quantity &
Substance
Conservation

L]

»

- -

Brainerd, 1972(a) -
Brison; 1966 P
Buche? & Schneider, 1973
Curcio et al., 1972 ’
Hamel & Riksen, 1973
Miller et al., 1975
Inhelder et al., 192§

Weight
Conservation

-

Brainerd,, 1973;41974
Kingsley & Hall, 1967
Smith'

Smedslund, 1961b, 19%lc

.

1968 . " -

Relations
(Seriation)

L]
[

Bingham-Newman & Hooper, 1974

Burke-Merkle & Hdoper,>1973
Henderson et al., 1975 ~,
Hooper, 1972 . . -

Class
Inclusion

Brainerd, 1973

f /

Transitivity.

Mouw & He¢ht, 1973 . , e

-”~ -
*This table is not exhaustive, but presents a sampling of relevant’

studies.

. | é;a;
/.
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;
jddgmentf:plus-explana-

’ .
. < . .
A related issue concerns the stringe

v

tions requirément made by the Genevans.! Undetr this condition, a

-subject must make the correct response,, gxplain why, and even re-

_ sist counter-suggegtionsi Brainerd (1973b, l974d)‘pu£s forth the
I - * * .
argument that the judgments-plus-explanations criterion does nat

- appear to follow from Piagetian thedry, and that a theoretical

. .
rationale for it cannot be constructed. Brainerd further states

(1974d) that the mqthdaological rationales for the criterion Leq

\\ 2 Bra%nerd cites the lack of ‘correlation between success in

h) . v

N L ) N
’//(\\:\\ and stringency of criteria, pointing out that "the gelationship is

. about zero" (Brainerd & Allen, 1971).°'.

- ¥

< A further difference in the ihterpfe;ation of concrete operar.

tions training data céncerns the amount of far transfer. . The ,

- -

Gemevans have criticizgd training studies as skill-specific, and
. > < . % . "
not true evidence that the conorete operational s

‘ .
’ 4 *

B ) ’ge can be fa-

. sy
cilitated or accelerated. Again, the Structure

¢ - - -
.

6f—the—wbale

een neoGenevan and
) , , SN ‘ v,
Genevan theorists and reséarchers. This matter 'will E? further
. - ) \ e T oA

- v
iteratm‘*xwiew section. oy

v

evidenced, fo:,example,

-

discussed in the transfer
[

14 .

\\\\ . ovgi'the past tﬁ? and a half decades, a
by Flavell's changirig opinion of training studiés.( Flavéll‘é
reviseE’position states, "gpe early Piagetian training studies-

had-negative outcomes;, but the picture is now changing. If our

* . ’ ~
o—— °

A s < . 3

0 ‘ ' A
\ 5 / ‘q . iy
\ i .




. n-‘[ >t -
Aﬁ// ' reading of recent trends is correct, few-gn e1ther s1de of the N E

} %

2%
N

4 ' Atlantic would nowvmaintain that one cannot by any pedagqgic oo ! e e
‘ ~
means measurably spur, solldlfy, or otherWlse furthef‘%he child's '. o

//{/ concrete-operat;onal*progress" (FIaVell &«Hrll 1969, p 9). v

T

- : .
Tn/ role of env1ronmental “factors and fac111tatlon of concrete -

4

v
v - // operat}onal skllls is also ga1n1ng re ‘attention in the recent 5

[y
° ” . ~

‘ 2 .
' Genevan literature. In a volume of recent experlments in learning ‘&’
¢

L4 I .
" d . ©,

- ‘ and cognitive development, Inhelder, Sincldir, and Bovet contend,

pa— V ~ o .
"wOrk on 1earn1ng is not only compatlble with developmental -

s

- a

psychology, but it may #€élp to’ overcome some of the difflculu1es oo '

(2

encountered in cognitive learnlng theor1es" (1974, p. 24) They

\ p—

-

) further state, "We started with thé idea that under cextai - condi- v

L. .
}

t1ons an acceleration of cogn1t1ve development would be possible...

Y

¢ ) (thls), in terms of successful training procedures, (1nteract1on

|
theory) means that the more active a subject is, the more success= .

|

1

.. /\ 4 ! [N
ful this learning is likely to be.”" They quallfy this with, "(the o
! \‘, . . I3 i #‘
subject) may be cognit%vely active w1thoutj¥fnipulat1ng a given |

A

»
.

type of material" (ibid" P. 2?)
a 0 . . . Ln . P .
. e @ ) Thus, even in the mgst stfiZ;:nt Genevan schools of cognitive *

* . L - ’

. research the evidence of fac111tatlon and better understandlng of

-

1
oncrete pperatlonal abilltles through the use of train1ng»methodoio- ' o
I
1

»")5
}T gies sucﬁ qs those descrlbed in th1s sect1on is ga1n1ng support.. ‘ ' .%
- 1
The questlon of the most effective and developmentally approprlate ) |

x

° -

method of facilitation remains unresolved.
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.severd&/reasons. SubjecEé were typicallY'high'séhool or college

‘a brief summary of major results. B ' 7

,J._/

. . ’

Advance Organizex Studies

-

L]

'‘Much of the earlier advance organizer researcp (e.g., Ausubel, v

1960, 1961; Ausubel & Fitzgerald, 1961, 1962; Ausubel & Youssef,

1963; Groteluescher & Sjogren, 1968; Neisworth, 1967; Schultz,
‘ -, . . ¢
1966; Woodward, 1966) is of limited*relgvan?e to this study .for

A

~

students, and in some cases were not pretested in fhe gréas taught
) <

(i.e., for existing subsumers). Most of these earlier dtudies

X
\

lacked consistent and clear definitions of an advance organizer, .
weakening comparisons between experimental and control groups,

and potentially confounding the’fggj;ts. Length of trefjments

.
.

also varied greatly. . o . ,

The lack of agreement on an operﬁ%@onai&definition of advance

organizer, previously discussed, creates major\problems.in asses-
sing the facilitory effects of AOs on different age groups and in

various subjett matter areas. However, .this review will include

- 1 |
P |

>

In their review, Hartley and Davies (1976) comment that fif-

teen wears of advance organizer research provides "confused results."

L
.

Y

Althougﬁ i’n the majority of AO studies orgaﬁiéers appear to faciii7

tate learaing and retention, a number of major differences 'in re-
nd : .+

. ‘ 1
—

sults deserve comment. In certain cases, organizers appear to *

Ve

be specific rather than general (Earle: 197h; Projer et al., 1970).
Hartley and Davies (ibid) point out that sore individuals; such a

college sfudents and above average school children, appear to

4

(a




benefit from organizers more than others.
- a

~
ers contend that expository organizers

\C

v L . N N - -
with children who have low verbal and analytical ability"

’

Fitzgerald, 1962; Schultz, 1966{.

® .

However, some®research-
i
y be "most useful __

K -

iAusubel &
s - . , -

b -

; .
'Relative1y1few studfgs have empiloyed advance organizers with Y

. primary children (i.e., gragdes one Eh&ougﬁléix), and-e!en fewer .

' PR
b o v

have presented AOs to preschool childrén. These-l%fgtgd studies - . e

“ have produced contradictory results concérning the efficacy'of AO0s

as a>teaching strategy with_yohng children. Studies repgfting )
- .. T : .
, significant advance organizer effects for grade-school children in-" -
I . . 9
Lawton (1977a, 1977b 1977c), awton and Wanska (1977),#%

v,
.~ (= St

Lawton et al. (in preparation), Neisworth (1968), Stelnbrlnk (1970),

clude-

and Weisberg (1970). These stud;es a so varied in subject'matter

e

taught, with Neiswdrth-(1968) and Weisberg (1970) embioying AOs in . .
* > . 3

T ~ teaching sc1ence concepts, Stelnbrlnk (1970) and Lawton (1977a) teach-

, ) 1ng social studles, Lawton (1977b) teﬁchlng science, and Lawton and -

Wanska (1976 1977a,.1977b) comparing Frocess (h1erarch1ca1 c1a551- -

., [

" fication) andggonten (social s}:udu;s)# areas. “The only studles em—

ploying AOs with pres hool or kindergarten children were Lawton

[y » .

1977a),

¥
and Lawton, Hooper, Saunders, and Roth

v ¢

awton and Fo Sll (1977), Lawton, Stampfl, & Moschis (1977),

Lawton andi Wanska (197

P T

x>

(in preparation).

In the latter t%? studies /) A0 lessons presented

. both process and cdntenthQ cepts.

T T

% *

not yield significant results include Schultz (1966), with the
Q .

r

.
- -

= ;” . .' s
C 56

/1

S

Advance organizer~studies with school-age children which'did\\;

A .
L .
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a

9

! . - .

N

teaching of scienceﬂFontent, Clawson and Barnes (*973), and Moore,

. i 4 N . g, .
Barnes, and Barnes (1975),-with the teaching of sacial studies

: \ e
Genevan assumptig:-oﬁ the synchrony of acquisition of logical opera-

D
and éﬁfﬁigpglogy. F

_This can be accounted for, at least in part, by a lack of
consistency in design, particularly in the areas of pretesting

‘and the varying interpretations of the cén-

- s

and control treatment,

. struction and use of advance organizers. However, it is true to :

v

say that the we{ght of evidence supporfs fhe facilitative éffécts
of this type of instruction. What is rehuired is a élarification
of iqugmatidn processing techniques that“ﬁay be used in learning
highforder ideas or principles; the adaptability of qxpositori ih-
struction, especia}ly in case; where errors i? learning occurs;

‘) hd . # ’
and distiné%%fns between the structure of content and that of pro-

cess. - -

As Lawton and Wanska (1977a) state, "Tt se
-

-

@efinitive and stringent tests of the structure™of AOsZére'néededL..)/
with more attention given to determin;pg the
logical operational thinking." .

- 'j Da » -

4 . - . )
~ * <

Structures;of-ﬁhe-Whole Literature . M

, z

viability of .teaching

-

N -

4
The _second area of interest in the present study concerns the

. ’

tiohs, or- structures-of-the-whole previously discussed._ Piaget T

(1960, 1964) hdpothesizes that éEfiaFioh and class inclusion devel-'

' ]
op synchronously, and makes further claims

which yield two predicted -

.
4 ¢

‘ -
]




. ’ \
. and {(2) conservation < class inc{?sion < transitivity. Smed5lund
d P
(1964) states that class inclusion precedes seriation: Yet

.
» Piaget (1952) states that conservation is a necessary pnggbndition -
. « . N N - / . .
* o - for seriation.. ) . “ , , =~

~

NeoPiagetian researchers (é.g&i Brai ééd, 1973c; "Hooper et al.,

1974; Lovell, Mitchell,’ﬁ/Evereﬁt,'l 62; Smedslund, 1964f employing~ -
V4 . S

< chronous skill development; with differing orders of emergence. 4

\

- f difficulty: free sorting < double series matrix reproduction <

s + .

\

cross, classification matrix transposition| < "some~all" upderstanding <
tkreéhexhaustive sorts < class

series transposition < prpdpcipg

, a
incluslion understanding < combinatorial reasoning. This study con-

s

: - 47
orders of skill emergence: (1) class inc%usioi‘:/;/%eriation )
. (i.e., synchronous development) < t':ransitivity -5 cénsq’f'vation, .

P S
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: N )
x% N Brainerd (1973c) cites findings from two studies which were
$ ' Ll ’
\ inconsistent with both Piagetian_theory and previous results. First, RN

transitivity emerged before both conservation and class inclusion,

and second, conservation was found to emerge before class inclusion. ~

* >

Brainerd'sxrésults consistently showed class inclusion emerging

- d . -
N later than either transitivity ox conservati6én, and gave evidénce

for earlier age of skill acquisition than predicted by Piagetian

theory, with over half the 5-to-6-year-olds possessing.transitivity.
~ . &

The later appearance of class inclusion was a result which was sup-

ported by the Hooper et al. (1974) study, cited above.

Fenker and‘Tees (1976) .argue fhat the demand characteristics

. \ ‘ _
of sorting tasks make them unreliable techniques for assessing cog-
s . \ . R

nitive structures in children, as compared to similarity tasks.

They employed a mulfidimensional sgaling analysis of cognitive - |
_ e . . o ; _ )
tructures in 5-year-olds, comparing performance on classificatory

. ~ *
9 .

sorting and similarity-éstimating tasks. Their results show that

- . [92% of the Ss had organized structures for similarity estimation, .

_/while only 30% had stable sorting structures. Thus, the tasks used ‘ ‘

in levaluating the drder of skill-acquisition in young children may c .

e - yielld distorted evidence.

The measurement techniques of previous neoPiagetian order-cof- i
” . .

M T

! i . ‘ . . Cee s
/ emérgence studies has met with several other criticisms_(c.f.,

/ BéFLin, 1970; Brainerd, 1973b; Brainerd & Allen, 1971; Hooper et
alli 1971). Brainerd (1973b) lists the foldowing criticisms:

(lf_Fhe consistent failure to equate the telative sensitivities of —
N Fl ' ) ) - . )

- .
A 7

o
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.

- - ) i
the assessment devices,.which could both mask sequences and show

. \ \

.
. -

sequences where none existed* (c.f., Flavell, 1972),Nand (2) lack °

‘" of Type II errors, which judgments are not.

. sooner than class inclusion. Brainerd cites B

of agreement on whether correct responses a#;ne versus correct

~

judgments plus explanations demonstrate the p sence or absence -of

a given. skill, with explanatiGns subject to at least %wggﬁources
' Py : .
P

~

«

. ! -
Brainerd (1973b) further discusses the possibility that the
/ . -

order observed at one agé may be peculiar to that age or level,
» \ . N
concluding that for older Ss, such as his second grade subjects,

transitivity and conservation were of equal difficulty, while

younger Ss found conser@ation more difficult. At all three age (”"'* -

- ‘ .

}eveléiBrainerd examined, transitivity ana'conservation emerged

< - .

ine's (1964) arqu-

ment thatothe‘pedian age.for transitivity is 5-p years, whilé the .

- b -~ : - N ‘
Genevans contend ‘it is 7-8. The results of Br inerd's study supfo

- N s z

s

Braine's claim.

"* Flavell (1971) proposed a classification

4 .

3

e

s rl

.

¥

stem for cognitive- .

developmental sequences wh

de%gloping skill as one of

<

modification, inclusion, ox] mediation. %

( .
Brainerd (1975, p. 37

defining the concrete-oper

the elementary loéic of re

48 potential "relational di

ich described a formallor causal rela-

L,

_e
<

rrhe;fol}gwing; addition, substitution,

) points out that of the eight structures

tipnal'stagebﬁfour are” conckrned with

.

ations and four with classes, providing

L - <

-

s AP » Fe . gy -
ension" and, a "classification dimension.”
H

\

S

tionship between an earlieY aéveloping cognitive skill and a later- \
-7 . ' . ‘\J/

)




ton ]

Braiperd interprets Bingham-Newman and Hooper's (1974) previously

mentioned conclusions and further training results to infer that
Al .

children'make;&uch prcaress on the relational dimension before they

make any progress on the classificatory dinfension.

. ‘ 0
| 4 |

5 _Transfer of Training Studies .

Closely related to tne structqres-of—the-whole issue, the pre-

> . #3ictions made by the Genevans and neoPiagetian learning theorists

ol differ regarding the degree and type of transfer whichQQill follow. NG

" -

"‘"successful" training of a Piagetian oper&tion. ,6 Posttesks in most

— . R .

- ) training studies have generally measureéeeither specific transfer, »

’,// which may also be divided into near-near" and "near-fara transfer,

b o~z ahd nonséecific or "far<far" transfer (c.f., Brainerd, 1975); As

szfe Ty previously discussed, far-far transfer is unique to the structures-

of-the-whole pésition taken by the Genevans, with‘nonSpeeific . L

- ’ *
. Lo .
soe T transfer predictéd on thé bas s of common structures (Beilin, 1931).-

- -

. 4

thé teste of generalization-sto othe\\no$e1 same-stage operatiohs .
4
N\ .

[y

in addition to enduring over time, and not merely accelerating al- .
' ‘ - ’ & U
. ready present cognitive: structures. If training experiences succeed

‘ -~ hd 7 P

in facilitating "true" structural a1terations, Significant trans-

fer to the logically related concept domains should also be eVident

T .o . ) . —_—

(Hceper et al., 1974) ." The Genevans still contend that specific ; ..

¢ . . . 4

training(expeniences do not induce operations, but accélerate logi-

) (
cal struct es already present (Hooper et al., 1974; Inhelder &
N\ * ! *

‘;\ '.6:1“—— e —— -




' ‘Jl‘a
. i %§

sthélair, 1969; Klausmeier & Hooper, 1974; Kuhn, f974; Strauss, 19ﬁé).

whether or hot)logical operations can be initiated by training,
the weight of.successful trdining results indicates that some logi-

\ ¥ cal concepts. an lated task performance can be enhanced. L
- N = ‘

Some. potential iniérna
potentla ; =

fnsistencies in Piagetian theory
. . . &

‘e

. >
r

: and transfer posi§i9ns have been discussed (Beilin, 1971; Brainerd,

f 4 . ’
* .. - 1?7ﬂd). They point out the possible contradictio? of horizontal de-'
;o ¢ N \ o '

) calage and transfer via common structure (near-far and far transfer).

B_'i/ 5,
T.. . )

®
.

Béi%in (i97l, p. 78) points out that one problem with the common s
v “ ’

w: v factor versus decalage conflict is its complication of the interprer

-

tation of "stage," which is defined both by common structure and
’ , . M .

\\ . : vertical decalage. 'Fufther problems arise when horizontal and
"oblkigue" deiflages me;éq into the ver;ical'decéiages; -
R ’ /

-t

o Inhelder states that:

- -

[ 4
e <

fE? Learning experiments may provide a satisfactofy method of
* analyzing the reasons for decalages, sincefkhe presenta-

g ~ 7 tion of situations that highlight the similarities betwken
the various conservation concepts can lead to the observa- -
tion of conflicts between the child's organizing activity -
ind his incapacity to adapt this activity to particular .

“ 7 t objects. Concepts . . . are in constant interactior with - - L

ST - edch other . . . it is preferable to think of -(transfer)

W _in terms of the extention of fPe1ds of operativity; and

' this implies a,carefhl analysis of the differences and

. 2 dimilarities betwgen the various types of cognitive

¥ - constructs. (Inhelder et al., 1974, p. 15)

' — . T .

_ . Few of the concrete operational ;;aining studies hHave employed

— ™

et e e - e
“ - -
v

: ) . I . , . . : . o
' + posttest tasks which assess the theoretically crucial nonspecific

’ E

transfer, dnd‘thoSe which have‘measured nonspecific transfer report

- differing results, . Brainerd (1974c) trained preschool children, .

. . *
. . . o -
. .

R o 2

.
a . '3 -
. . N
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-
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x

using verbal Ieedback; to acquire transitive inference, conserva- .

-

tion, and clas inclusion of iéhé?ﬁ.w He found little interconcept

-

s es \ : : 2 q
concept, or specific transfer to wejight concepts were $hown, while -

there was some evidence for interconcept (i.e., nonspecific) trans-

g ¥ . N .
fer f£6r conservation and transitivity concepts and to the logical

groupement performances.

, g -
- Burke-Merkle and Hooper (19?3) alsé’emgloyed a‘small group in-
strugti&%él pr;gram in a tran;fer of i;éiniﬁg design in classifi-- l
caﬁoi&} seriation, a;d cofbined classification/éeriéiion'ski;}én

Significant specific transfer effects were found for the ser%@tion

, .instructional conditien, while few differences were found for °

‘

[\ classification, verbal intelligence, or far transfer, congervation- -

s

, / - . El .
measures. ‘These results ate similar to Hooper's (1972) results °in

. : A

s4erms of specific transfer and seriation inggguctidh effects. Two

¢ ’

similar studies using classificatory instructional methods repérted

a lack of Sbecific, OX near-near tFansfe; (Shantz & Sigel, 1967; ., __

€

-

sigel & Olmstead, 1970). Sigel and Olmstead (ibid) also' did not _

find far-far transfer to,conser@ation tasks with S-to-6-year-olds.

- - .

*a

& . P o

o —— -
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In contrast to the Sigel and ?%mstead re ults on. far transfer, ' '
Shantz and Sigel (1967) anh Sigel, Roe?ér, d Hooper (1966) re- . ot
ported far transfer to conservation skills uSing older ‘ss (i.e., ' ’
. ' ) ~ .
in terms of mental age) than the subsequent Sigel study. N

vers on é%e pretests ‘and those termed "intermediate" (kii;;'

# Recent Genevan studies on transfer have demonstrated nonspecific

-
.o .

transfer of training from one-to-one correspondence.to consérvation' B

~ .

of quantity (1. e., liquids and clay) by Both Ss who were: nonconser-—

transi- )

tional), with tﬁe intermediates %hpwing longer retention“d&nd even, .

impmvement on delayed posttests (Inhelder, Sf\:]iair, & Bovet,*

1974, p. 66). Another transfe\/ﬁf training study\reported by

*

Inhelder et al.’1nvolved four levels of . Ss (in terms of pretest con-

b

sion, with pre

< > .

servation»scores) who were trained on numerical equality,,uSing,
. [uas. - :

small pieces of clay, which were used both inlqne-to-bne Forrespon;_

dence and stuck together during training sessions.

-

The Ss‘scoring
Ed

highest on number and continuous matter conser;ation'pretests (but

. ’

“

B v .- .
who .had not been consistent conservers prior to, training) showed

stable transfer to these tasks .on all posttests and delayed posts.’

i Some. Ss. from the lower levels shaowed transfer to conservation post-

-~

\ y -¢

. . N :
tests, using materials not employed in’ the .traiming seSSions (1974,

@ . . '

p. 88).

A third experiment by

-

Innel

Q

S

H

\b‘.

’

£

.

der et al. trained'SS\in class inclq—

.

9

. of matter (i.e., clay) and liquid poﬁring and conservation.

and pbst--and delayed pOStteéts over conservation -

Al-

' though none of the .S5 trained had shown_ conSLStent cOnservatlon on ' -

5

» -

4

24
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N~

==y o
7 the pretests,'several Ss attalngd it on the posttests, with ‘the

. T higher scoring Ss showing greater retention and more logical explana-

. tions of their conserving responses on the delayed posttests (1974,
. ’7p. 200). These results appear-to show that nonspecific (near-far
¢ 8 -, i v, oo N ) e 3 <"

- ’ and far-fdy) transfer’/is best facilitated in Ss whose pretest re-

sponses are transitional,'a.result differing from Brainerd's

r . ]

(1974c) results. However, due to<the_smglé\n\~§er of
. N w/

radically different scoring criteria and training metho

and the

logy, it

» e
is hard to compare such-results. S

v In eummary,'a iarge er of traininé studies of both, Piagetian

d Ausubelian or1entat10n have demonstrated sReciflc trangfer

. , . (sgquentlal transfer) of ‘training, whlle a small number of studies -

“e®

have shown non—spec1f1c‘transfer. Plaget;an type studies generally ’

& . -
ignore the effect‘of content and task complexity ornt learning, og
* * .. ‘v é
. e . . B . N o
report such effects as post-hoc observations, Studies using advance

. “ o
. . . ke

.. organizer instruction have mainly concentrated on content structure

L]
. L

. » - v
A -
and idnored the structure of information processing.
MRS < [ 3
N . ¢
i Loncept of,structures-of—the-Whole has been serioUSly questioned,

*
. 0
< kg —

further research is requlred to further tease out the transfer

14

%% factor 1nherent in th1§§problem Flnally, it appears‘profltéBIe

AN

« further examine advance organizer type and'structure and related

.2

¢

-

T N— ! *
.
teachingﬁmethodologies. N
- ) . . '
* : s .t ' M
& R i .. s .
. o .
- e ) o - e
E B -
.
L) M . N - -
. N * . . . -
~ . -
s . .
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., . . ® [
. . \




.. "-:g’-"yﬁ //
‘ . 4 -
. R ,&
A
DESIGN AND METHOD : ,

Thig éxperiment used a pretest—training—postt%st—transfer s

-
-

test design. The pretests were used to establish ,a sample of '

i

sented in Table 2. : ’ ° .

\ «‘

A ‘multiple measures factor%ﬁl design was employed to evaluate

L4
’

effects of two methods of advance organizer preseﬁtation on pre- T .

AS s

school children's learning of hierarchical classification and rela-
. ~ N

LY

tions, A related gbjective was to measure  the generalizability _ .|

i
|
|
|
X . \ |
nd stability of such learning. The two forms of advance organizer ) |

!

~.

(AD) used were expository (EO) and guided self-discovery (GSDO).

The test battery consisted of classification, relations, and con-

A}

jon tasks, and problem§§olving tasks.which required the appli- ,

W

cation of classification‘and seriation skills. Children pexforming

-

i ) )
at the level of concrete operations, as measured by the eight pre-
. o

tests, were eliminated. $s initially failing the pretest tpsks'

s
-~ g

were allocated to one of five treatment groups by a process-of




‘ TABLE2 . . o
¥ EXPERIMENTAL 'DESIGN . A ’ .
. 7 v )
Treatment Tl* Preééntation Mode (of RO T, d T3 .
Groups N _ Pretests** lesson) at 4 weeks . Rogttests Transfer Tasksfi:
» 9 * EOC g:;:\'—/" at 10 weeks at 14 weeks
Hca 'Y » .
9 * 4 Gspod at 10 weeks: at 14 weeks
.. f »
& 9 * EO . at 10 weeks at 14 weeks
N .9 * GSDO at 10 weeks at 14 weeks
. €& 9 ¢ * Al No AO at 10 weeks ., at 14 weeks
SN N < ]
*Ty : Pretests were given before tregtment **Pre and Posttests : Spontaneous Classification,
group assignments were made. /? - ! i Tasks 1 & 2; -Class Inqlusién,
a e o s oe ie - Tasks 1 & 27 Additive geriation,
HC @ glerarchlcal Classification . ‘ fasks 1 & 2; One-to-One Corres-
br  : Relatiods o pondence Seriation, Tasks'l & 2
CEO :-Expository Organizer sx*Transfer Tasks : Cross' Classification 3 x 3 Matrix.

dgspo: Guided Self-discovery Oiganizer
ac ) )

Control

Cross Seriation 3 x 3 Matrix
Classification -Problem-s61ving
Task . . .
Seriation Problem-solving Task
Consefvation of Area
. . Consenyation of Number




v, . .

._,stratified assigmnent. Each group subsequently received three

g*g-'“’n—o—- - — ‘ - ,
. . ,teaching sessions, eight posttests, and six transfer task tests. -
. e . . .
:. . . . .
- - Ele - 8 - '

_TM'* . / Initially, the pretests were given to 56 children selected

R Y
rand?y;ty from three preschools in Madisén, Wisconsin. Each of the

pretests had a score range of 0-2, based on a percentage convers1on

(] »

Tt T of the_ raw scores. A pdss score of 2 polnts per task was estab-

-

t : '\1{shed; ] Any child passing on two or more of the eight pretest

, ‘tasks w‘as judged to be at Stage III of ‘concrete operations (c.f.,

Brainerd, 1976; -Beilin, 1965), and was excluded from the study. As =

' a result of applylng thJ.s ch.terJ.a, 45 Ss remained from the or1g1na1
'~ - Y 3 M o )

, sample. | -

wl L
> sttratified assignment technique was used to assign the 45

= s

L -~

ch:leren ;remaining from the original sample to five treatment

M

/ i k3 * .
- o groupst,_‘“gy‘asslgnlng Ss to groups by their pretest scores, each of

. -~
- - )
’

ke p e e o

the -experiﬁaental groups was matched for'mean pretest score and rang=. >

- v . . 2

- . . '”’ Th1s resdlted 1n there° being nine s A—feéts per treatment group. #
. : A
-7 For the pre, post, and transferatesh‘é the children were tested

- K — .

E / 'individualhgi,;. For the pre,and posttests, each child received 4’ -

2’ i
- . - wr — >
-

class:Lflcatlon and 4 relations tasks. There was a maximum score of .

.
¢ . ~—y -,
v

2 po:.nts/fcr each task. . All teachlng was done w:.th small groups of C -

¥ " E‘“’, . . / v - s - v )
o -, either fourlor flve ch,lldren. Teachlng of the experimental’ groups ) )

— L ¥

.

¢ “w’,’
”_mgy ‘the author, and teaching of the control groups *by their
U g/, ;
) teachers,’ilho were vuynawa’fe of the research design. The teachers »

- . - - *
. . R
) - -
4 o B
.
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. were instructed to usé the:materials as they mrmally would in

-

/7 . i .
their clagsrooms, with ah effort made bys the author ta equate the

control conditions (i.e., prese'ntation Styles of the ¥wo teachers).
” : 9
- . ~- e

Subjects ' ) , .

Subjects were 45 children from ﬂ@e Madison, Wisconsin, pre-

9

schools. <These Ss were placed in five treatment groups by stratified

<

"assignment. Mean age for the sar&ple at the }geginning of‘ the

<

_ investigation was 54.5 months, with a range of 45-63 months.
Mean -ages for the five treatment groups were as) follows: group 1

(ER/R) ,~53.4 months (range: "46-61); group 2 (EO/HC) , 50.5 months

»

(range: 47—57), group 3 (GSDO/R), 55.5 months . (range: 46-63);

Sox

group 4 (GSDO/;—!C), 51.8 mont:%hs (range' 47-58}; group S (C),

oy R
[ 55.1 months (range: 49-6_3) Py Treatment group characteristics are
. ] - «,4?;‘ .. ‘ﬁx . N v :
-provided in Table 3., e |25 .
-5 [ R “ ., ~ B "‘\-7.';* ,
4 i : .
Testing Materials ’ < c. : ' . |
n 2 1

. ~,,. Materials for the pre and ﬁosttesﬁs were as;éfollows~ ~
. 3

Spontaneous Maltiple Cla551f1cat10n - (1) three small plast:Lc .

triangles, red, yellow, }ﬁnd blue,_three small c1rc1es, red, yellow,
AY

and- blue; three 1arge triangles, red’,'yellow, and blue. (2) nine
<
. 3" by 4" laminated cards w1th plctures of dogs as follows~ sitting,

P °

standing on fqur legs; 63\ standfné on, three legs, and with tongues(

’ ~

. in or out. In'-each (:ase, these 'materials could be ex'h‘auistively L.

2 . . - . a3 [}
g\seen"ted by at 1east three cr1ter1a. T '

L .
_vr‘”"’ ' *

. - s .

-~
. ‘ »
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g * TABLE 3 ' (
P . ’ -
TREATMENT GROUP CHARACTERISTICS T
? t
{ f
T ¥ - U
Experimental Mean Age o . Mlean Total
,Cond_it’.ion - N, ., (in manths) Age Range . Females, Males Pretest Scc}i‘e
€ ) ’ ‘ . . —
Expository/ ’ . ‘. . 7
Classification 9 50,5 47 - 57 3 6 3.22
Expository/ .. . ' .
Relatdons - 9 53.4° 46 - 61 . 3 6. 3.66
Guided Self- | » . ]
Discovery/- /. . ‘. - . ) )
Classification| ~ 9 - 51.8 -« 47 -.58 ] 3 6 3.55
Guided Self- T ", o )
Discovery/: «-, - al . . o :
ReYations ~ 9 ) "55.5 , 46 - 63 1 8 . 3,77
. 4 : *a Lt '.“/ .8 o -
control 77 ' 9 v 4 551 49" - 61 : 6 3. 3.7%
F T . g C 0 - e
- — ; P - . NN - ) \ Ky
.*Total possible score = 16. e R N !
’ ) : ~ - Toate ’ ' I
~ . P 1 , L oa s * . -
. b s M . < ’
v ) " 7 ° / e ,"‘ » . .
At - (S
. . W‘ . X . N ) . * \ -
5 v , ] " ' f: . . "t‘ ’ ?. ’ - ‘ ., ) . .
;’ y- : . e " 4 ) -: ety L
. & \7 "0 71 , . ¢ ' t o 4
I 2 ’ . v . v ° ’ ) * . v :f..
. .- oo 4 - .
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,‘ti AN v \ \ /
D . Class Inclu51on = (1) cut<eut figures of two adult females ' \\\b

\

. (8-1/4" tall)v,. three girls {(4-3/4". tall), and five boys (4-3/4"

4

tall); (2) construction‘paper‘but-out shapeé.of six black dogs

. . (6-3/4" nose-to-tall by 4" nose-to-front paws), five yellow bards

. MJC;,ﬂ;m-fera&:—,izzr,rm:
- . (6-3/4" beak-%o-tall by 5-1/4" w1ngspa?), and four gray cats
"’ : (4—1/4" noserto-tall by 4-3/4" tall)7/ , N\ - .
7 \\ .

fish of inéreasing size (from 2%,
t ! -

| \ . Addltr@e Seriation - (1) Sj;9% cut-out (and colored) orange . }

smallest, to 8", 1argest); —
'/ ‘ T o . ) - '
(2) sev27 clear plastic tumblers of equal size, containing colored

‘ %ater (from a.tumblerlwith 2 tablespoons of colored water,. least -

. I . . .
' ,amount/, to one with 14 tablespoons, greatest amount).

N\

‘ : Ay
. Seriation: One-to-One Correspondence - (1) seven oramge fish,
. = - J o 5

vatying in size from smallest (2") to largest (8"),'and seven cute

-

™ _/out brown worms, varying'in size from shortest (1-1/2") to longest

-
L]

(7-1/2"), (2) seven firemen, varfang in wijfh frbm'thinneét " 4

across at waist) to fattest (4-1/2")/ ﬁﬁ’\ even ladders, varylng 1a' =
. ‘ \ width from narrowift (1") to widest (5-1/2" . } ' - .
ot ' :ﬁaterfals for 'e’transfer tasks were as .follows: : . .E
, T~ - o

‘ . Crese-classi@ication - one 9" by 9" matrix board; n1ne 2-3/4" : .

v s - o, .

tall cut-out éhapes:\ three diamonds, three hearts, and three‘"x" ' . .

-

{(one of each shape was yeilow, one was red, and one was green). o

/ - .8 . [
/ ‘Cross-seriation - one 9" by 9" matrix board; nine cﬁt%out

/’ ) E

/// evergreen trees in three sizes, 1"; 1-1/2", and 2" tall (one of
. . : :

. ' i ) A N
each size was green yellow, one was yellow green, and one was green).

. «
< g i

N .
’ > * . . [ /
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) o
Seriation Problem Solving Task - five white cut-out "snow-
: ’ &

people" whose heights varied from tallest {5-1/4") to shortest

——

(1-1/4"), and five blue, yellow, green, and red hats (2 of whic&i

were blue), which varied in size from largest (2-1/2" tall) to
L

S E—

-

sma%?kst (3/4"). \ .
Classification Problem Solving Task - twelve picture carxds

two tur-

(2" by 4") of four Kinds of "zoo animals," as follows:
, tles, three snakes, three small rodents, and four ﬁiids, and twelve
. gq?én plastic pint fruit containers, referred to as "cages."

[ -

Conservation of Area - two identical green cardboard "fields"

7 7
(10-1/2" by 7-1/2") and six identical sized red ladybugs with black

€

- spots and antennae (5" long by 3" in widest part).\

~ ,

Conservation of Number - twelve pennies. '

\\ -

. Complete test protocols are”provided in .Appendix A4+ va

"

Testing Procedure R

1 A

For all pretests,‘posttesté, and transfgr_qasks'childranwere
\ - . ‘ "

. tested individually. Testing sessiofs, er; conducted in a room .ad-

joining the preschdol'classroom, w%/ the tester and S sitting on

3 -
- .

R ’
7 Only one task was administered

the fldor across from each”othey

each festing sessiqgﬁﬁﬁlﬁ%%g
. L4

4 = .o

r in which the pre and post classifi-
4 v

» . ‘ &b - v

cation tasks were-administered is listed in Table 4.

v . ‘ . . ‘ N R -

Testers were 12 female students in the Early Childhood Education ,

Program at the University of Wisconsin, and were trained by the .
. . PN ~
. : - . . s .
experimenter. Each tester gave either the series of classifitation
or the spries of relatiohs.p?e, post, and transfe;\teéts. Each task
' A . L ) ' ol P
-]

) . N
3 L A .

.o ; ! //;7:3 \ . .

. . .
. - ‘

3




/ TABlE‘q' - \

ORDI‘ZR'OF DMINISTRATI%N OF ALL TESTS*

o '
. o

\

U« ) ; —7 L -
d Rel/ations Pre/and Classification Pre
' Posttes <, Posttests sf‘

. %

rS}iOntaneous classificatjon -

o task 1 ¢
pontaneous classificatfion -
T ¢ Y task 2
- - One-to#0One correspondence Class inculsion - task 1

'.Class inclusion - task 2

b

}'%lations, Transfer Tests - Classification T sfex‘ Tesf%

. - /cross seriation 3 x 3 matrix Cross classificati n3x3 }r:.x
One-to-One correspondence Spontaneous classification
Problem-solving task ’ Problem-solving ask

Pl
“ o

2 v |

e , Conservation Transfer Tests

} - - n ZConservation of area: identity
, Cohservation of area: equivalence
Conservation of number: equ:.valencé

) *Testers admlnls’f:ered e:.ther the series of relat ns or clas :.f
‘ cation tests, so that Ss were being tested in th areas a ..
Lo . . ? approx:.gnately the same time during the testing enods. )
vation tests were adm:.m.stered lagt, and divided between

! c testers., .
S -

L4 -

’

>
v

- —




v LY

hé ‘ ' . .
took #bout ten minutes to administer.
L] . '

"Scorin
,___9

~ ! ~

-
For eacth task.a three point scale:

—

0,1, 2 was used to scox

i

‘- responses—in the same way.as preyiously used by Beilih (19?5) and
‘ ‘ * .
Brainerd (1977), and corresponding to the stages identified by

I} //(
Piaget.

responds to the intuitive preoperaggonal sgége {score = 0)5-Stage~II,
B A \ /

Y

the transition’ between pre- and concreté operations (sgore
5 P y P e

1),

2). Stage I is chara

and Stage III, défsrete operations (score
-

—t

LIRS

* /
gétiop, Stage II,'gy intermediate reactions, sugh as inconsistent.
conserving or classificato (respdhses (c.f., larson & Flavell

- . /

»
s, ¢

// archical classification. .

e ' !
' Beilig (1965), &ho initially examined the rel tionshiJ between

; stages. Subjects
N
fied~Stage III,\ S

\Stage I.
\

|
.
!
I
L

;  passing ‘reither
: £
: \\ searche
N |

*
2 critJZia stage IIT -

This wds ﬁodified somewhat by later re-

Accora{ng to Piaget (1952,,1970), Stage I perform]ance cor—%

b |




P . . !
difterent;priteria. A Stage III.designation in this case required
o - 3/3_1tems passed (on a g1ven part of a test), Sta;e II /ﬁ/3 or 2/3
items paSsed, and Stage I, 0/3 items passed. ‘
. ’ . ; Initfal raw scores were cdh;erted to 0} 1, or 2faccording to
T ‘percentage corxect on each task.. For each task, 25%’or less correct
l ’ responses gere assigned the sccre 0, 26—74t corréct were assigned
?Z\ t ) oo ! ¢ '! ) / \
/ . « the score 1, and 75-100% correct were scorgd 2. ) / » -
. _Since it hasbeen shown that a jud nts-plgs—ekplanations \

| »

"criterion for«passing Piagetian tasks tendétjo mask true devalopmen-

tal sequences and leads to two potential so ces of Type IT error

7 ) (e. g Brainerd, 1973, 1974, 1977 Brainerd & Haoper, 1975), a
— AN y
judgments-only s\orlng cr1ter10n was used for all pretést, poskttest,
i \ .

‘ A )

» - . o
; with the.exceptioh of:class inclusi&p. Both a

;
.. , \

s
‘ and transfer task
fo 5 e - - . N |
correct judgment|

A E

nd an adequate‘explanatioh were requiged,to re-
\ L . \
on the class 1nc1u31on pre and posttests, with
-3 \ |
the subject requl‘ed to 1nd1cate comprehenslon of the sub%rdlnate/
\\\\\‘_” superordinate class relatlonshlpije,g., "There are more peopIe be-
’ ¢ - . f ' N " >

. ceive a score

1

4,

3 R .
ig, stricter criteriqn was used to

cause boys are pedple,™ ete.).
et sl : .
- - *
decrease the probability bf scori

e e g

‘ ; . was glven for the wrong reason, s, ch |as statement of a false pos1-
. . 2

'S

a respogse ; "correct"/ﬂhen it

’ ‘. ‘hx_‘

w

and superordlnate classes) When he'

‘of' /A'

e g

)

(the twq subordlnate classes)

actually res

ttv dug to the Chlld belngkﬁorced;tq choose betWesn A/B (the sub-

nding in terms

! This may lead to a rapdom

.

7v 47\4~-""’"‘“’7 ’ .
76

’

' wh1ch would be correcf a pogtlon of the time, even though thi

\

.

4|

i |
a— ™}
- §
i
4
Ao
-7
{i
‘1\) /‘/J
; l
¥




" ' Brainerd¥ Kaszor, 1974). . " - ~ .
‘ e I . . 8 . ‘ \
* A description of correct performance and total number of pos- . . \

sible correct responses for each task in the pre and posttest bat- . "

tery now follows. . .

:

One-to-One Correspondence Seriation, tasks 1 and 2°- A correct

. ' s e

placement of worms (task 1) or ladders (task 2) in one-to-one corres- R
- .t

pondence was requiged for a response to be scored corre

number of possible responses was twelve.

Additive Serlation, taskg 1 and 2 - A correct placement of

one additional stick in a previously seriated row (tasks 1 and 2) | .

>

h and either three additional fish (task 1) or three additional tum-

14 ~
-

blers (task 2) in a previously seriated row was required to be ,

scored correct. Total number of poss1b1e responses was°four . o,

Spontaneous Classification, tasks 1 and 2 - These tasks were

scored by threeé criteria. First, three exhaustive sorts of each

3

"!« ) . Ay \ - ’)
set of materials (for either task 1 or task 2) were required, with )
& @
|
a total possible<score of 8 points. Second, each suksgroup of'the N
g : SN

three possible groupings for each set of materials required a ver-
A - R 4 &
bal label (e.g., "red, yellow, blue," etc.), with a total possible

score of 8 points. Third, an’appropriate reqson for constructing . R

. correctly identified subgroups (e.g., "they're the\same shape,. ' .yag

color," etc.) was required for an additiondl point on each section o

of. dhe tasks, with the total possible score for this criterion

- being 3. The ovegall_total of possible correct responses for either
‘ .k . .
task 1 or’ task 2 was 19. : A




Class Inclusion, tasks 1 and 2 -. Each child was asked five

o Y - -
- .

class inclusidn questions (e.g., "Aré there more dogs or more ani- - '

. mals?"), fivqlcheck questions (e.g., "When.:jou say ‘there are more v
T iy . you ! e

dogs, which .are the-dogs’and'which are the animals?"), ;and fiy ‘
: ¥ .. . . v

justification questions (e.g., "Can you explain why there are more

»

3

, animals than dogs?"). The total number.of possible correct re- ' v

o

sponses for either task 1 or task 2 was 15.
- —6 - o‘ 3 y. 3 3 3
- Cross-classification and Cross-seriation - These tasks were

3 v .
) given 2 points if completed correctly (i.e.,YwitH'all Fine objects',
. . ‘ pranl

p%gced correctly on the matrix board) , l_péinf if eitﬂer three, of

»
L4

(the vertical or three of the horizontal rows were corrTctly classi- -

. fied or seriated (but not both), and O poin;é if less’than three .

series were correcély classified o;'seriated, including all partial\{\ .

- N .

: .o . &
,or random arrangements. Strategiqs‘u;quQXw$$Mi2}thesévggsks were

« v
:, noted by the testers, but were not includ@%ién the scoring or

* ' . ’ ‘ X . .
; ' analyses. ‘ - ’ %

v o) '

' . N ' R
. Classification Problem - The.classification problem was scored

¢ - on two responses: (1) making the neceSsary groupings (é.g., sorting
* ":-' . Al : . ‘ P ‘ ‘ ' ! ! * :

. animals into apffgopriate sub-classes) and (2) agswering the ques- ’ .
. e o '

tion, "How many cages do'you need in your zog if you put only ani-

- ’ . . Lo . K
- mals$ which aré’Lllke together?", which had been introduced in story
- - & ) . .
form, with two possible correct responses. '; ° .
[ - e - . '
5 Seriation Problem: One~to-One Correspondencé,— The seriation:
" 7. . -

prqblem had three questions (e.g., "Which hat belongs to this snow-

f »
.
< » -
. A [y , - i ..
- \
! ¢
’ N » . N - v,
. - . N
N .
N

x
-y
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{
L)
”~

« gre R
‘ ' .
a Y .

~

Vo . :
person?"). Each quesiion,‘jp~order to be answered correctly re-

quired'the child to use an appropriate seriation strategy. Theye

were four responses, one correct seriation (in one-to-one corres-

Y o

bondeéce) of the hats and snowpeople, and three questions régard-

r .
ing a correspondence relatio%ship.
w» ) .

/ &

Conservation of Area and Number. = All the conservation tasks,

~ -

were scored either pass or fail, with Ss reﬁuiféd to get.at least

»
»

+

75% of the possible responses correct to be scored a pass {i.e., a

»

score of 2). A judgment—onfy criterion was applied to the scoring
. . . L.

procedure. Conservation of area was divided into three_identity

P . . : . « . .
questiodns and six equivalence questions.' Identity and equivalenge
. 5 : : : ) e
tasks were scored as separate tasks .(i.e.), there were nine possibl
®, .
B . L /"‘/ _' -
conservation of area sub-tasks). Conservatrbn*Qf number consisted
i + o At
of two equivalence sections (i.é.,.expanéiph,of a row'of pefinies
, .

and pennies in a heap), with a tQ:al of six possible correct re-

L

sponses. - N

Teaching Materials - ‘ -

s

- ' -

Materials for thé-teéching sessions are described below. For

each skill area‘ehere was one set of materials. The -same "set of

r .

materials was used for each treatment qroup taught: the skill that

. o . A . . -
set was uskd in conjunction with. Thus& miterials remained con-

+
.

-

ching methods changed. -

stant, though

_Relation elations dnstructional materials consisted of:

- { e

five st;cks, fénging from shortest (2") to longest (6"); seven um-

brellas of increasing heights afd widths; four metal weights (ranéing

B N 4

.

“_ -

2

‘M




68
’xr. R N . . ~ .
from-100 to 500 grams); six identlical baby food jars, cghtalning in-

) 4 . ca o . . s
» creasing.amounts of potting soil; five measuring cups; two sets of c .
o - 3 -

» - - . -

. \ . . ) . . .
‘ \\\*\ wodden cylinder clocks '(with'4 and 8 blocks per set) of increasing . -

B - Yo - e e R - - g B e T == LSS

width and height; three cut—out\paper apﬁles and five stems'oﬁ ;
L] , - . ! - .
increasing size; three bears, thrde sets oﬂ clothes, three bowls,

L]

‘_4;/€£ree spoons, three chairé,‘and three beds,qgll'constructed ona - .

. scale from ldrgest to smallest; seven cut~out witches, seven hats,
L4 . . - " °

? seven brooms, and seven cats, of increasing size; three setsg of - ' .

‘.

butterfly cards, with three 3" by 3" cards per sét, in increasingly
. ¥ -~
darker shades of’blue, pink, and bl%gk, respectively; one set of /\ .
- v . ‘
. ~N
five cards with dots in various colors, with the number of dots
N\ - I @

ranging from 1 to 5.

» - pd .
’ Hierarchical Classificatich ‘ '

[l

? 4
ﬁ%frarchical classification .instructional materials consisted

v

of: one tape measure; two small paper cups containing two teaspoons

«

of flour and two teaspoons of sugar, reépectively; two yellow plastic

‘ bowls; two plates; and two cups; twelve wooden cube blocks, thfee
. A N

red blocks, three yellow blocks, and three green blocks; four plas- .

- A M -

rd

tic capped film cannisters, two containing paper clips and two con-

»
P o

tain;ng beans; six cardé,with iz e, or‘3‘dots in red, yellqw, andﬂ .
blue; tggnty (1" tall) plastic teddy bears, with fivé blue beérs,.

- five red béars; five grée; bears, an fiée yellow-bears; t@e?éy : .
wélaggic mice (2" longlgin £he same colors as ;he bears; sets (in

plastic lunch bags) of 12 miniature marshmallows, with four yellow, b/);g'
. , ) i

-

three pink, three -green, and two orange marshmallows per set;
{

~

v - , 80 — ) - ) . ’

AP T

.




sixteen (2-1/2" square) cards with pictures of four pets, five
2

kinds of food, three things to wear, and four toys; sets of 13

-

. M&M candies with four black, three red, four yellow, and two green

M&M candies per set. l . s

»
- - P

~o Inter-rater Reliability Measures

- >

T~ -
Before the teaching procedures begaQ? scripts of eagh type of

lessoﬁ were given to four raters for evaluation, to, insure that
genuine differences in'the initial organization of lesson format
and intenaed mode of presentation method existed (see Appendix B).
The raters were a preschool teacher, a University preschool super-
vising-teacher, a graguate-student in Child Development, and a

Professor in Child and Family Studies, none of whom was aware of

the research design. They were instructed tg‘evaluate the lesson

~
~

script®. ‘according to the following criteria: a) amount of teacher

B -

directiqn;_b) type of teacher statements, and c) overall similari-

ties and differences between lessons. Raters completed é’rating

-

sheet which used a 1-5 scale, ranging from: a) "no direction"” to

6o - '
"entirely teéacher directed,” b) "no factual statements" to “"all

N edT
e SO
2‘}:‘!?.&

fgctual.statéhents," and c) "

»

no difference" to "entirely different”

N

_(q%,.}\pbendix B)..' . .

In order to obtain an estimate of reliabifityﬁ the results ‘of .

. this evaluation were submitted to a Kuder-Richardson formula 20,

Y ?
[

which_yieldéd an r'of .85. Also, during the'study, one 25 minnte

. session of each type of teaching procedure (AO) was transcriked from
T ’
. . .
a tape recording. These transcripts were given to the same four

#

ALY
hY
-
e
T
-
&
]
.
v
.
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: . o < - - e . '
~ N rs m f . ) . V)
\-}a’%rs for evaluation. ThesKuder-Richardson' formula 20 yielded

‘a reliability coefficient of .89% It can be assumed,, therefore,

that Both the intention and practice, of both types of teaching,

, procedure were sufficiently discriminated. ; :
L) . s & . 3

‘\'v,, Teaching Procedure . i
. d K . q

Teaching sessions for all children were conducted in small

*

T ¥ class'rogo\p\s,. The children in control groups were taught by their

—

rggi&ar teacher. Each treatment group received three related in-

o structional sesslons (.1 e., AO lessons) during a two week perlod, .

. ) begi%\;iﬁ} two Weeks after pretesting #as completeg. All instruc-
I tional's7éions werel\ tape recorded for ﬂ:er-rater reliability mea-

y ) — sures. Transcripts ofl each- type of AO lesson are included in Ap-
. ‘ pendix B. - A general deiscm‘p‘tlon of each t;(pe of AO lesson' is p:e-

4

sented here:,

» - - ——

\

- "
The teaching’ format for the two J't/r\eatment groups (i.e., exposi-

- s, . . i .
2 tory and guided self-discovery) differed in presentation method.

self-discovery organizer lessons,

. ) VAR - ‘
. \ .~ concepts d p%ciple ‘were pr sent@d at a relatively high level
N - of ge ity and stractness. Straightforwagd ‘statements were

'~

. 3 . made ik sssgns and questlons used in the GSDO lessons. Before
o~ i progresleg to ~the ext stateme/pt or question in a §’1ven Qrganlzer .
r\\f \:: \‘:\ \ N IS
: sequence, E attempted-—te—eva‘ruate the understanding of the super-
b - - “w.« - :ﬂ - ";".; :.\\‘9 )
ordinate concepts already presented. Thus, each session follow1ng
. - - ._“\\'(A\ .b::\\\; ) )
. e ) ) ‘ D
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8 Aojps\of four or five children in rooms adjoining the preschool,
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b Ny
the fu:st-’bTeTjan wlth a review of prev1ous material. Th;'Ls pro-

-, . .
.

tionghip of pre:yiousl~y- learned material to that which ‘was ‘subse-
. . T ¢ .
quentlyypresé'fiféd. Format:. e. assessment. was_ used to pace-the pro- Yy
- N A \

/‘(//'“
gression-~of‘ the AO Ssequences. A sample of the assessment measures

is. found/;_n’App”’ndlx"B. ' ) ‘

»

-

M -~ PR -
”””‘Durlng the expos1tory AO lessons, children were presented
i N b /

+ hlgrarchlcally sequenéed-learm.ng materlals. The first lesson was\
£

o/ e o 3

-
introducf)uefer:ring the chi'ldren to familiar objects in the ~

-

— ~room and 1dent1fy1ng‘ the:.r propertles with Vepr gelneral statements. '

ey

’ < —_ - 2 - - s
This wa gone in -an attempt to’ relate presenf learning to exz.stlng '

“-" ¢ ¢ - .
subsumers and,fmake ise of fam:.llar concrete objects in, 1ntroduc1ng » t /

“-s _ _/--'f , : J

- —- . /

o general 1dgas about propertles ‘or measurement -.tThe teacher adopted .
T

-a story—telllng nar,r ive SS general 1deas about the -hiexr- - . )
X,gzﬁ .9 "

. e ] . L= e — 2 s ' ’” . ~
! x\chlcal organ:.zat:.o:n of learning mater/l/ls. For examPle, the - ° /'/ ’,
. . . e L. -~ .’ Y

- . children in cl:a’s/sf:l.(flcataon,.groups were told that there we}e many

. 7¢ thlngs or objects in the world and that these th:Lngs ‘had propertles L 4
. }‘ / e
W whlch could be—ldent1f1e¢ n xme way. si.mllarly, children in.re- - ('; o
/' ’! . .
latlons groupsge:e—to‘l’d/ﬁiat’“ﬁh//gs had propertles swh'ich could-‘ ; ’h.' / .

. .be measure& The chlldrgn were then provuied with ways\of measur1ng obe / TS

= - . ‘ . - A /
M /
e b the-prope'rties of, objects g n\easuring tape to identify or mea- ' . h
v ~ .o .
dure the proge:cty of leng)th1 scales to identify or measu.re the "6 !
\ L 4 \ «
. 8 < L3 - i . ‘., ,
o2 property of we:.g“ht food stuffs of var’yln.g tastes, and so Tn) and : :
} o Hﬂ’//“ﬁ/" % > ’ d T
. . were told that c‘ert*a:.n i_l’ngs,,shared propertles whlch can bé 1dent1-e A L,
5 . ‘04 ; 1‘-"“/‘_ - R :’\; - & . LI 4 _
. f1ed ox- measured. The~expos§tory relatxlons ‘AO lessons placed em— o
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JRN phasis on the'difﬂetent'axpunts of sozf/yeasuraﬁle property (e.g.,

dlfferlng helghts, welghts, color95 gte.). -

s

These objects were used t{:“o demonstrate 'general concepts and

'relationshipsnpresenﬁea by the teacher. ¢At this time, children
Y
. b -

- -

the}airection of the teacher.; At "all t1mes during the expo 1tory

cussed "o _fntroduce& by the childrén. In other words, the teacher

Q B -
attept d to t advantage of *the relevant s sumers which the

- struyéture at the outset' &f
cézifed as instruction pro-

/ - 2

the ¥raining ejperience or which they

La) properties of objects, an§/4b) rela—

I

R V-

s1tory groups, eyd in the/same sequence. The*

; {”‘ . , . v
what’ can you'seeyfy this rooMp What can we know
. r ¢

ings? How can y@u find out/or know thes

> {
!

k" .
-expos1egfy i structlonal seq ence, E attempxed begin with/

) T

‘g

‘ N ' /
/¢é£;g questions w ich were intended to

1 ed&self-disceyery groups ‘consisted "

Quést*ggs‘were related to the same concrete materlals

-



-~

- ke

v /\ e
come mre specific, afs the sequence of mater7ls ar)é questlons per- -

7 .
/
ta'ning to these materials and ‘ideas progressed. By gsklng, ques- .
s \ o . .
tions, E attempted to gauge the speed a Wthh th/l-/earnin'g experi- -

; , . = .

“+ -
. .

tive assessments used for \

AY

nges should ~progress The/same fo
4

the expo‘sltory groups (se ,Appcyix B) were also used for the

_; e *
guided self—d1scovery groups. / Both expository ‘and guided self-

°

discovery lessons tool; 2)‘§ minutes each. | ‘

A
4 .

Y
. A ~
~Control Condition . < ‘ ’
. 'H N ‘ 4 .
- In the case of Control groups, lessonsg were taught b§ regulatr
. e .

' teacherg in two \f.,the,preschbols from which the sample was drawn.

N . ~

/ N . E ‘ -
s

3
'i‘hese teacher{were unaware of the abjectives of the study reported

..

>

here. The/ teachers were shown the :l.nstruc‘ional materials used

.

- H

w1t;};/é><per1mental treatment gr;;dp,s and were asked, (1)’ "Would .

' @ M

would they be ysed with a small group of ch11‘dren dur1ng a 25

TN

3

minute sess1on°" The varlous responses obtalned from ‘teachers were

compared %t vﬁi that responses did not dlflfer f,rom each

'other to any large extent. A number of suggestlons or the use of

»

- ‘ ~

materials were drawn up and provided to each teaghér. ~The control

3 : ' VA

- > . .
group lessons consisted of the teacher sitting at a table or oh

the floor with the.materials displayed and encou‘raging the-chil’dren

*

to examine and play w;&h all the objects* Teachers asked questions -

4

t-do you call this . . '?C'l: and made statéments sdch

such as "

>, s L / Lt .
‘ [ l)/ .
. s
. . ~ . .

-




74

L}

a7

3 .

i

-

¢

n

[

. Q ’ . * . N . ¥
( " % ' .sons.as described by Ausubel (e.g., 1968').0' Such lessons are not

~ ..

R

-

/

"expected tc:r result in the same degree of méaningful learnihg and

. . .)“ —~ . \3 . .

as "See how many things'you can do with these . . It was de- . P
L3 [P R N A . .

termined by-qqestionnair’e that no particular sequence of statements "

v - ° . . ¢

- R ¢ Cor ' . -
or questions were followed. The genera} nature of these lessons
. 4 ?

- .
. T . . v - { )
seemed ‘to approximate the deseription of introductory type les-

. . . . 3 . e B
retention as AO lessons. - - : )

.
.o . >
- ' ’ .

control sessions took place' at the samg time of Y, and .o

N b}
o

lasted thegsame length of tlme (1 e., 25 ‘au.nutes) as <¢.=;xpe ithental

,4 .

sessions. There wete e1 four or f.lve Ss 1{%%}1~ contr;ol group,

TN

1

op
-

Fd ’
Mgioé; Hypotheses 4 I

.ﬂ,slgn flcantly better th%xat of contro],s.. Lo

/ . P -
jor hypothetseS in this study predict the following results: . . - ’
Peérformarice by groups rece1v1ng AO ;nst;,ruction w1ll be
- s
’ oo
[ ,;) d
!' . %
Perfomance on. class:.flca'tlon and Serlat;.on tasks w1ll ‘
/ R N

e o,
)

v

. ‘be Enproved by AO mStructlon. v T T

’ . - . .
Performance -on .‘E:lassﬁlcat'ion i)ésf‘tests will l:;e most af<
J

‘\- .

fected by h1erarch1cal clas%flcatlon A0 1nstruct10‘n, and performance

3.

LR

" on senatlon pOSttﬁStS w111 be most aff cted by relations AO instruc-,
’ 2

B
-

<

N tions.".

-

. hid

-’

p P

o ’

'

l

brganlzers (GSDOs)

.t

.

-

)

<

-
~

* "‘krm

[ 2

/T

»

4‘.:0

-

Y

. e

- -

Relations performance w1Ll be bet’ﬁer fac111tated by

~

4. Performange’ af group;s taughi: by expository jrgé;.nizers ?Eoé)

will be superlor to that of groups taug};t by gulded self&dlscovery

Zi“\

I

\ ,

/f\ﬁ_\.'

oty
* . N o q°
’ . - Jjnst;}lc,tlon‘ tha;" w:L];-l gl_as:syf_laatlori‘ performg.nce. .
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6. (a). Instruction by EO-C (hierarchical classificatich) will ’
r r's . ]
‘ & : - T e \ _
- transfer :to performance -on relations tasks. .- . e ;
6.(b) Instruction by EO-R (relations) will transfer to Py/'
e £6 ce oh classification tasks. . / . ",
- . (‘.% ‘ ° <
, (The remaining hypotheses deal.with transfer-ta; B
/ ’ ’ N . < - e - 2
4 y 7. The order ofieffect of instructidn by advance ofganirer ‘ m; -
y ’ . - . ) - 7 .Q/- L. / .
/ lessdns on.¢lassificationjand gelatiQns transfer 'tasks performance , (
/ , . ’ v K i -
-will be.EO » GSDO. . v 4 . o )
~ /8. 'Order.:oof effect from instruction on botl cross-classifis \ - 7
- . e -
cat:.on and spontaneons classification problem-solving performance / S
' : . N A
N ( will ‘be EO-C 3 EO—-R > GSDO-R =-C. e : : . -
3 Tt ° .
9. Order of effect f£xom mstructlon\n ‘both the cross-ser:.a-
t:Lon and one-to-on correspondence problem-sglvmg tasks w1ll he . ., .
. . RA . . € 25
. _EO-R > GSDO > R = EO-C >.GSDO-C = G. BN ' '
-. \;* - . s " e . ‘N £}
~ . 10. Qrde\r,of effect from instruction on near-far transfer -
N . ’ .
- s -~ . ~ P L * - B ——
* w;l]obe EO >. GSPO. .. - . o 2.
. ~ - * . B- . . .
, - 11, Order of effect from instruction on ﬁar—-far transfer ’
A ~ - . ! N - M ) . e
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R0 . LI T f ° . RESULT’S
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co R e L ST e
I e “‘ «3\*'#94“ ? ' Tw . . 0

- ] . 3&’3 the f‘e:sults of the multlvarlate analysrs of all treat—
- . _‘. . “: N ,.' . .. .““—“ . . ¢

’ "~ ments over 11 task\si wJ.J,.'L be reported Second th‘é‘ resu,‘l.ts of a

4 4 . ‘., 5§ . & )’ R R
o g 2 7Y q, »’

'nate analyses compar’fng each trggtment group'’ s per-

+ -« v e * . series of

.
v

» . formance on_ all, »sttests will, be reported, ed by‘tﬁqig,*results
. ~ . i ' ¥ £
(S ] . N P,
o ‘of Schef,fe and Tukey posthoc c’omparlson analyses. “‘Third, the re- Y
s N sults of within and betweén trea.tment group anélyses will be pre-
P 0 . ,i-‘ . - ~
—~ sented by task: Finéllg, ‘the transfer’ task results"\will,be repqrted -
. . P . . . N [ N S « 2 .
R . ,in term§ of the same series of énalyses./ Singe all Ss retained' for
v . . [ - ’ .
. . _ - . “ . . 1 % N < , . . .
- Ehis- experimeng: from the original sample weré. those who had failed
PR - » ° @ ' ' ! N o .. ? .
e ; both the qlasslflca&on_ and serlatlo}l pregests, all th_e analyse¥ °, A
-y . M -0 R4 Y ] ‘
LY & . R ;
- 3 w\{eported here were carr1ed ‘out. on- ,,posttest and trepsfer data only. - .
) SN S ’ 3 ¢ \ > S I S 3
e ' : N bat.a from: the/ posttest «class:Lflcat:Lon are pr)esented in Table 5, S |
S ‘ : ) \ T T . T |
2. %, 1,/ . a'nQ data for postt st relat:.ons tasks are presented 1n Table 6. o j
.., o & . . ) .
“a ' o . v B ’ 7 A . ) o: . * te - - :
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' Classification. '_I'ask‘

, °
3 V
v

L
e

.E;penmental Groug '8

c;sno-&d

yiﬁ

Task® .’

tlpl\e Clas%lflcatlon
. "o | by
Multiple C1ass1ficatlon

Task 2

Class IncIusion

\\‘ 0.8(0.7)

/ O(O 7)—/

11.6(0.7)

'1.4(0.5)°

" 0.3(0.5)

0.5(0.5)

0.8(0.7) .- ¢
y 3

2

o~

0.6(0}7)

\'»aE-S s Expos:.tory-Relations (N-Q)‘y
bg-c.. E:cpository~C1assif1cation (N=9)" .

COntrol \(N=9)

Guided self—discovery-RelatJ.ons (N#gl
. \ .

uided %elf—dlscovery-classi fication
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| wote TABLE6 | - N * :
. MEAN SCORES AND STANDARD DEVIATIONS ON. SERTATION POSTTESTS  ~ N ° < }
) ’ N $ M - 'Q‘\ ‘ Z N ‘l ‘ /
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= A X 5 Expénmg,ntal Grov.{p\ 1, -
Seriation Task Scol(:e : , | == N
’ Range + | EO%.. .. Eo-cb .GSDOC’ GSDO-[’-Cd ce
a ~ L ) [ - b
K - - (. | . ‘ j .
£ Tl ,\‘ ! o v |
:dditive Seriation K ! | . -
ask 1 0-2 *1.6(0.5) " 1.3(0.7) 1.0 (0, 8) 0.6(0.8)
, . _ . 4 ‘\ ) ! - ;
\ ditive Seriation L e - 1 . vt
Task 2 -/ ° , 0-2 . = 1.1(0:9) 1:2(0.8) 1.2(0.9) 0.5(0.7)
. ‘ ) .v . N i . 9 . - 'K L o
1:1-Correspondence , ~ o S : . ) ‘ :
Seriation - Task 1 0-2, . 20(0.0 1.5(0.7) 7 1.1(Q,9) 0.5(0.5)«

)

L ' .
~ 4 ey
h! W e . - f -
. N - <
e

1:1 Correspondence | P’ C e AN ; .
Seriation - Task 2 0-2- ~ - - 1.7‘7(0.4)" ' 0.5(@.6) w1 6(0 8) 0.2‘(0.4‘)‘\
" i - . S ‘ - .t
‘aEO flxposxtor&kelatxons (N=9) i , _ dgspo-c: 1d_ed sélf-d:.sceVery-Class:Lf:Lcatlon
[ (b .
bEO-C: /Exposz.tory-classz.fldatlon (N=9) :“ . sk v ‘
e . - “~
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Univariate Analyses .
! o 4 ® t -

- ‘

e« A univaritate analysis of data from the four classification

L Y v N - ’ he .
o / . and four relations posttests indicated significant differences in
performance between groups on all four classification tasks and

g . ' . N ’

two relations tasks (i.e., both one-to-one correspondence seriation

¢ = . tasks). Results are tabulatdd in Table 7. The significant diffe?\.
" * ’ N ’
ences found were as follows: : a

Multlp_e Class1f1cat1on, task 1, F (4, 40).= 4.69, p < .005, and-

/ 'sask 2, F (4, 40) = 4.37_, p'.<\.'01,; -

[} s - 6\\ ’ . -
. Class Inclusion, tas}f, F (4, 40).= 3.76, p < .01, and~task 2,
/ .Y e s

) *FE (4,_40) = 764, p < .05; - ot

+ L -

One—to—One Correspondence Serlatlon;fiatsk 1,7F (4, 40) = 6.91,

p < .001, ax}d task-2, F (4, 40).,= 7.28, p < .00l.
N T - N

e - R .-
SRS posthoc‘ analy'ses were parformed, the results of which are now deg

~

BT A "scribeﬂ,ﬂ -
. Y ,‘* L v et
. . 4 . - - s P - -

_ o s e

g f posthoc- analyses were caxrled out for the posttest dat/
. N \ *

[N N

cﬁpr which arfa.lyses had J.nd:weat%d s:.gm.f,icant variance. Flrst a

L. o .Q\ R ., R ‘&ﬂ = \ 1¢ = :
Ll e T sera.es of Scheffe posthoc comparlsons (Scheffe, 1953) ©f posttest = -
T t.‘ R : £ . .. 4
. e AT scores, revealed that the performance of the EO-C group was signlfl— ' « j"
2T T X o2 :

N , BN ‘cam‘,ly better ﬁhan that of the GSDO-R, GSDO-C, and Control groups i
N L RSN - ) j
_ §’q . on i:oth L,spontaneous classification tasks, and .on class in~ ¥ oL S

’ . ce .
. . c;qu.on, ,task 1. Since neither additive seria- s ~
< } i . . ’ .
. ’ N /.fr. R / * v
* i ‘ ‘0 . ¢ Eid *
. . e . ~
o . : ’ . 91 . > o . r
- . . ' 2

[ ¢ _ ' * ‘ . . "k
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. . \ TABLE 7
£ - , . . .
1\3/ JUNIVARIATE F VALUES FOR POSTTEST VARIATION(S) >
1 ; \ — ) ~
2 i %; S ) RN
T— i :
. N N L. P af N - P value
Ppsttgst Mqary Square Uniyariate A error term less than
I 1 - 1y .
ultiple Classification - N o
ask 1 | 1.3556 4.6923 . 4, 40 .[2888 . 005
. 2 - oy
ultiple Classification : o - '\
ask ' 2 \ 1.3111 - 4.3704 4, 40 = * [3000 .0l
‘ : PR 4 . .
Class Inclusion * 4 .. . .
Task 1 “| 1.9444 3.7634 4, 40 " .5166 .01
. o » “
Class Inclusion - " , <
Task 2 1.2778 2.6437 "4, 40 - “‘4‘83‘3—“-"’ - :05;
. . -_ Y . . - .
dditive Seriation /" ) . p .
Task 1 S e 1.2256° - 2.0179 4, 40 .6222 i ns
Additive Seriation | s N ¥ ;
Task, 2 B ‘\ . 0.7556 ° 1.1724 4, 40 * - » . .6444- . ns
- N | -
AN : ’ °
1:1 Correspondence Yo . | ;
Seriation - Task ] 2.6889 _ 6.9143, 4, 40 B - .3888 .001
1:1 Correspondence ‘ A ) )
Seriation -.Task 2 2.9111 ~7.2778 4, 40 . 4080 & .00l
_ , “ x
I':; ) M -~ I ]
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., . ﬁ.tign posttest had shown significant variation, no Scheffe comparisons °
£4

Lt & ‘were perfarmed on’'these tasks. Further Scheffe.comparisons showed

‘
o

- . that posttest performance of the EO/R group was significantly better
é% tﬁiﬁ the control and the combinaéiOﬂ of all the other experimental
groups on 2pe-to-one correspondence, task 2, and approached signifi-"-

. ) . cance on task 1l. " On one-to-one correspondence task 2 the combined

|
-

L EO/R and EO/C gréups significantly outper¥formed the Control group.

Results of this analysis are provided in Table 8.
- § .

e The second posthoc analysis perﬁérmed on the posttest data was

- .. i\,
s, .

the Tukey g:tegq of GapS~Be7ween Means (c.f., Guilford, 1965). A

H ’ - '

comparisqn.of cell means between combined EI groups and combined
.'," -. i * g ’

| ) i GSDO groups revealed a‘significantly higher level of performance

- e P 7 ey ———

“l B . . -
in favor of the'combined EO groups (p < ,0I). ° e
s « Eal A . L e e B4 ) s vy, - R
: Tukey T-tests were performed on all the individual posttests
| %o« - :f),»_‘

o

for the various experimental groups. Thié data showedfthat (1) -the
- . I - YV .

« - ’

EO#R group significantly outper formed xheydontrol group on one-to-

’  one correspondence seriation, task 1 (p < -0I) and task2 (p < .Q1) ‘

and (2)-the EO/C group did significanptly better ¥han the GSDO/R 0

group on class inclusion, task 1 {(p < .05), and appibaqhedfsigniﬁi—

¥ .

-

vcaﬁce on task 2, Further differences which approached significance

. .

include EO/Cﬁyver controls on class @nclusion, task 1, EO/C over

; .

a -+ EO/R agg GSDO/C overzGSDO/R on class inclusion, task 2. Other dIE—
ferences which approached significance were EO/R over C (controls)’

on additive seriation,' task 1, and EQO/C over C oﬁ spontaneégs dlassi-

fication, tasks 1l and 2.




TABLE 8 ' -
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¢

SCHEFFE POSTHOGC COMPARISON RESULTS -

6 e )
T . \ " P Value
t - : .
Posttest Groups Compared F Value MS Exror Term Less Than Z£7%
ltipleé Classification E-C v GSDO-S, GSDO-C, C 4.37 0.2889 ° -
ask (content) 1 E-CVv C . ) " ) " N "
ultiple Classification E-C v GSD-S, GSD-C, C 3.83 0.3060
Task (Content) 2 - E-C v C . "o - " ns
: Y ,
Class»Ipclusion E-C v GSDO-S | : 2.61 .5166 .\ * .05
rask ‘1 "E-C v GSDO-S,. GSD-GQ - " " vy "
4 . . . [ .-.\ ::v ?
|.‘ R 'Y . X
Class Intlusion 3 ' E~-C v GSDO-C ) 2.61 .48337" S3O5 - —]
\/ . A 4 . rl
Task 2 ‘ - N
¢ ’ > | P
1:1 Corréspondence , ° - E-S; E-=Cv C . | v ) . .001
Seriation - Task 1 . E-S, E-C v’'GSDO-S, GSDO-C, C . v v
s - E-S'v C S R~ T y
s ) -.-!;} '.‘, y N;é
1:1 Correspondence - E-Ssvc 7 o v .001
Seriation - Task 2 4 E-S v E-C, GSDO-S, GSDO—C . - "
L E-S, E*C, GSDO-S, GSDO-C v C "4 - " "
v _ Ef-$’v GSDO-S,{'GSDO-C ST et " " ‘
, E-S v E-C "~ ° o " " R ¢
o ' B . . 3
g
. I % e - = A
i ~ )
~ 4 \
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Aruitoxt provided by Eic:
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\ggéisus EO—C yielded a Significant difference, favoring EO-C, F (1 16) =
}

P “\\M
. ﬂ.' >

v

Within treatment

.

? © oo, .

grogp analyses of variance for comparison of

'
. -.‘.

skill taught yielded the following results with ‘respect to each

' ‘}gng |

< ‘It"

~

v
..

task.

L r/-. o ' SN
[ T '
‘\" §C1assification - Difference l!\ performance

- E ~ 3‘
between“gao-R and'ngo-C was not significant for either task 1

\\’«
-aqr task 2, while the difference between performance b§130¥§.compared\ T

/‘\
to EO-C.approached significance (favoring the EO<¢_g§oupuq9n both

tasks/ F (1, 16) = 3.85, n.s. e

Y
. Py 3':,’
Class Inclusion = No‘significant differences were fd%nd'between

[

‘¢

GSDO/R and GSDO/C on eithér‘task;l or task 2. On task 1, EO-R ver- s

1
e A
e - / - Sea

w§§\p<

.\EO-C and EO-R was found P (1 16)

A\

.05, and_ on.task 2 another significant difference between

Ty 2 < T ~%

10. 55, P < .01.

——

X . S e

were found be-

X
N \\?ddltlve Seriation rwNo Significant differences
.* %

W\

L h,- '-o-‘«P. L J -
loline o g

tween,fhe performance of any of the treatment groups on either task 1

NN

1 or 2

.
%

o
< 3
-

N
. <~

o ‘
: Ly

J

One-to-One,, Corresbondence Seriation - Differences in.performance

e
-

between GSDO—R and—GSDO—C were not\s1gnificant on_

L]

éither task l\or 2\

EO-R compared to EO-C approached significance on Task 1, F (1,.I6) =
3.36, n.s., and yielged a s&gnificant differencg on Task 2, F (1, 16)

’ 5_\ e , . ~
"12.45, p <701, . ' o

« .
% i .
D

Analyse&J -

Between Treatment Gfonps

”

e

A series of F tests
- v

tween group comparisons.,

-

-
.
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‘ - TABLE 9 C e .
’ ANALYSIS OF VARIANCE RESULTS - POSTTEST SCORES . 7 e s
~ ‘ i o . ‘ at /
N\ v
. _— ¢ -
_Posttest(s) Treatment Groups af F + P Value. Favoring -
- - [' ) '. N
Total of all ) .
posttests E-c2 v cb 1, 16 18.5 .005 E-C
T LT EsSSvee " 1,16 .15.6 0L, E-S
- [ . .
" . - @psdve ‘ 1,16 ..  5.00 .05 GSD-S 4
"o GSD=C® v C .. 1,16 2,99 - ns ° " ; .
- / — - -~ e .
%~ GgS>CvET ¥ . 1, 16 . - 720 .05 S E-C
" . e B . - e T - - LS .. -
b M o s -GSD-S v E-§. . 1, 16 1.57 ns . T
Moo o - 7 ERCVE-§ I, 16 . 1l.46 ns
e e T ’ . - g ‘
W . GSD-S v GSP-C . {.-\lg , 013" ns Lo @
' - aea
N - - . 7
‘Total of all 1 . S
classification - N . ¥ oo
posttests E-C v GSD-C = 1,16 “12.23 .001 E-C
- - 3 ' 4
-Total of’all -~ | . - .
seriation , ) ) ey ,
posttests B E-S v GSD-S

ag-C: E‘xpos'itozy-cialssific%égion (N=9)
— A cu?'
bc™: control (N=9) 3F

CE-S: Expositoxy-Seriation (N=9) ' ..
. - *
- J ’ . -

. . 7 . R
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X , ;,_‘ 2L
« . - . N oy,

‘ rst. treatment groups combining skill areas taught were compared‘

S b [ N ‘k‘

, on overall posttest fotals. Expository taught groups ‘did signifi- i

.. - — ,_F, -

. cantly better ,than both controls and GSDO taught groups on post-

- N\_ »)“)

.. ',,: .
Atest totals, (p < .01).. Next, individual groups vere compared on ‘~ N
total posttest score performance. Children in the Eo-c group aid -

significantly better ‘than. controls, F (1, 16) = 18 5,, p < .005,

.-

\ - Ty .

Results of F tests on tota1 'posttest‘ scores for EO-R compared to

.
v

T g N

GSDO—R. indicated no sxgnificant difference in performancer 'I'his .-was

also*the case for GSDO-€ versus control. - '

~

Further F tes_ts were performed for ppsttest

lar comparison of, relations posttest scores foA EQ-R versus

P, R

&

gty :
~groups (over all add%ive and' one-to-one corres;gondence_ e

perfo rmance

T Akt 63 7 e

se tasks favored th O-R ,

Transfer Task Data (and Posthéc Analyses) .
e \ - .

[ ~ -

% 3 3 matnx) showed si:gnificant variance on the multiwfariate analysis

e “[z: @, 40) = 2.59, p < .os]. Scheffe posthoc analyses 6n this task -
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RERN L TABLE 10 - A ‘

. - .
b - v . » -

MEAN SCORES ON- ‘I‘RANSFER' TASKS

o R ;z - . . . . K

— . - - — — =

R L " : * Experimental Growp ° . P

Gl g Score £ . T

‘Transfer: ‘raskf{ - e - ; .. . . i:
T .. . Range } E02 . Q\Ec:{:\c}" -~ Gspof o G'SQO-Cb r, C®

= = — ‘_‘,. - — ‘ T 7 X ’ .\‘(:‘ D .:4‘ ] — - X Y ' B ‘ / Ce
Cmss-classa.fication Co 022 Jl 2(0 6) 1.400.7) . . 0.6(0.7) . 0.8 (o.6y , 0.6(0.5)
3% 3matrixr T e 7

LJ
¢
.
N
%m‘*r“

~ ; . x> - . oL
Ctoss-SerJ.ation . 1 0(0.8) .O.B(Q.,7) . 0. 5(0 5) . 70.4(0.7) . . %5,(0

“.\
=T ﬂ“#&e&'i}

3~x 3 matrix - . ST - LT
Pad I b , . . g
Problem $olving: »0-2 1 300.7) »  1.300.7) - 0. s(g, 0) “\ #£.4(0.8) *77 (0
Spontaxf’eous Classifica— T . D cLT . R
”éion L ) $ ?” - . _ v} T '

Problem s<>lving- : 0-2"

V

m

-;"t‘:.;\" (—l A

-4, 5 . 1.3(0.5)

,Oqé~to,-0ne Oorrespondence ; - -
rj.ation s { . 5 ;
nservation of Area. 0-2 0.4('0 8) 1.1'(1'.0)'( . O.zw(p,’

vy ; A A
entity - . ‘4_ . ‘#. : ,Y N D b
. % N 30 ol »‘l'f : Yo
"q;;nservation of Areg: 0-2 056 (1.9) 0.8(1.0) " 70, 0(0 0) S . o,;z
Equivalence - .. . . - e o ,.;, i B
: “

Gonservation of Nunbeu-z 0.6(1.0) ~  0.8(l. 0) o .,4(0 8y

"+ signifjicant, v;\iance (g < .05)
‘ Expository-nelations (N=9)

;Bxpository-classification (N=9)

e
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EO-R group’sf ,superior performance oV r GSDO-C, GSDO-R, anci“ o} ap-

Y /3 *
'S ¥ u X <

proached si‘gnificance. On the third transfer task (classifiqatii’m
‘et / L A b

A -

prob/lem-,solving) ' the trend toward superior performance favared’

. “. ",. e

7 <

both exposi}:ory taught groups and the GSDO-C. group. On transfer

¢ = oe _u, 'y iy [

task 4. (seriation problem-solving‘) there was a similar trend

. Al
\ fayoring both expos:.tory taught groups and GSD&R groups dver GSDO-C
x 4 N 3 ’ - A .
and Cgroups. ) , ‘ ‘, g . - .

* - - -
. - . N ey .

The final three ‘Eransfer tasks dea]:tjwithsconsemtion and‘\
- Y g TR

Tty hox;ied the least variation of all the transfer tasks,~ “df&'_‘ask,:é’, Eian

S

— .

tes}ted conservation of area (identity and

requivalence) .

it

on mean sfcores, although the Bo-c
l B ks

. n,,.&r

lence conservati

3.

.s < t

- transfer occurred. It is interesting to observe, howeve

.,
o
v.

: - ;,v E .‘ AU .
_A.}tam important transfer—trends aia opcur. 'l‘he strongest trﬁ'ng,s,,,yere, g

h »& K ‘. .. _/’ﬁ :-’, x .
Af*f‘bfé ,eenf};ike. skiu'./ areas or what appear-to be olosely related

L s v

a:r:e,‘és_ (i. g. ’ classification and seriation) .

1w
. T
N ' - -—\ . - i:

LI




DISCUSSION.

’

( /
- £

The resu1ts°wi11 be discussed in ﬂerms of the ﬁhjor hypo

.~ .
- *( v

ses stated in Chapter II. This wi11 folloyed‘by;a disc

. i‘u,/ /

of theoret1ca1 questions raised by the present study, 5

< . ) N - R -
- applications of the findings,:and recQMmendations Zr/fuf?"'
o , . ‘ ey 7.
search. i

4 , .

The flrst hypothesis, which predicted

.
M -

’,tesf performance of the RO groups wouli"/

than that of the controls, was _generay

Eé!ﬁg__w_ﬁ

.::./-

EO<C, EO-R,-and GSDO-R groups signi#4 ],y__

{
trols on overall posttest ScOref

— 3

5 The second hypothesis, ;‘uch.stated that performance on class
ficatlon and serlation posy t//;ould be improved.by AO instruction,- f".
Fs 25 O'/ a . )

i-"'

was supported. Both A gro ps significantly outperfbrmed the con- E R

L

tro1s in the skilr fa aught (i. e., classification or relations) e

v

Hypothesis ¥ predicted that th Aost signifiQant improvement

“. ]

- »

4

\ . / / {f : S
on posttest sggfes ou}d be in the’skill area taught, as compared to
\ —e ' 1Y AN - "
the postte- /scofes on tests assessing the skill not taughta This
°, .} e
preqicti _It

wa supported by Jthe %iassifioation posttest data.

o

i

»

(TS

“
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L JRelations T, Clagsification N
e » Posttests = . Posttests et
o . . Tests Lo ~
‘/‘ ~ - t N . e :
. . . X N (see Hypothesis 3) . . ; Fa

' DAY d treatment group. _
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which EO droups significantly outperformed GSDO groups (see Fig.'2).

, GSDO-R group on relations posttests, W

i
PR~

-
‘e

N .
8 K] . 4

posttests {see Fig. 1). . o ’ . .

. "I‘he fourth hypothesis, which predicted significantly better L

*

- ?
performancg on posttest tasks by EO groups as compared to GSDO

groups wa sup;;orted in terms of overall gosttest performanc¢e, in ) "

3

Within thq tasks measuring ski area. taught, the results indicated oA
that the BO-C group significantly outperformed the GSDO-C group on ' ) .
classif‘ic tion’ posttests. .\ trend fa‘Sred the EO-R group over, the

th thre exception of additive

- ‘ . ’ +

seriation, Task 2. The fact th/at significant differences were found

between EO-C and GSDO-C aﬁa not for EO-R and GSDO-R is consistent - .

with hypothesis 5, which predicted that ‘relations performance would L -
B Fo s A * g e g - g N S
be more sensitive to GSDO training than classification. 'I‘hus, the | -

- » * <
+ s s > o

difference between EO-R and GSDO-R scores was not expected to be

as great as that betWeen EO-C and GSDO-C scores. .Ih terms of order
- * R ":‘-’ 4
of skill emergence, this result lends support to the relations < . )

classification order of skill emergence. L .. o Canel

.

Hypothesis 6(a); which predicted that EO-C ‘training would-ve- ., e

sult-in n0nspdbific transfer to relations, was _supported (se{e VAR

: . - ¢ _ :
Fig. 3). The results in'a.icated no significant differences be,tWeen T J
EO-C and EG-R groups' performance on relations ,r{osttests. This' ) "
finding lends further support to the view that (a) classificgl;ion

4is a later emerging skill than relations, arfd (b) t.hat relations . *

~Q skills are .subsumed*under hie{archic Lglassification skills. p ) -,

. + el .

. B
e . - >
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2 LA

N

Hypotiesis 6(b) further predicted that EO. instruction in rela-

'gions would result in nén—speciffc transfer to classification post~
. 3 \
tests. This prediction was not supported by the results;

.

which showed significahtly better performance on classification,
. v : . ' ) « .
tasks by the EO-C group than the EO-R group (see Fig. 3). - Thus, re-

iatioﬂ§vtraining appeared to have a more linear function. That isg

.

relations training led to near-far transfer’to other,'more'diffiéult.
A Y .

or later emergiﬁg rel;tions tasks, but led to no significant fér—far

transfer to classification tasks. ‘This can be contragfed to the..“‘\\~
_more hierarchical natpré of classificatio;'traihgpé, which aBpeared

to subsume relations’in the present study. In te;ﬁ;}gﬁ”§§§$discus- .

. N
sion on the efficiency of instructi /ijerred to previqgslyf
. . LRy

P N ey et p % ~
3 s «

would ‘appear that teaching high-order hierdrchical classification‘\; N
. N “Na

AN

¥ rules, using an expositorg aéproach, leads to the greaéest transfer- i

. w .
of training; including far-far transfer to relations tasks.

.

.
5

The remaining hyporheses dealt with transfer task performance'.
Hypothesis 7, which predicted that EO groups would outperfonﬁ'GSDO
- » .

groups on ciassificagion and relations,trangfer tasks, was supported

. . .

by %he results., It can be obsergeq from the data¥zh Table 10>that

a2
.

there is a consistént trend for the EO groups to outperform the GSDO

and control groups on all classification(and relations transfer tasks
, g ' o '
(see F%g. 4). ' ) ’

. N )
Hypotheses 8 and 9 are concerned with orderg of effect on ‘trans-

.

fer tasks.‘ Since the only trangfer tagk to have'a significant be-//
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JORNE

. . . h)

‘sis b for the spontaTeous classification prog}em solving task. The /

act‘.}al order of effe¢t was EO-C = EO-R = GSDO-C > GSDO-R = C (see ‘

- différence~in mean scores ofl thlS task betWeen the two expository , N ot

i

! _ : )
96 1

|

.

tween group differenTe was the cross clasgification task, this will

be discussed first.  In discussing the remaining/transfef hypotheses,

v

t:ends'eéidenéed in The data in Tahle 10 will be referred to.
. The order of efiect predicted in hypothesis, 8 for cross classi-.
F - l
fication was EO-C > GSDO—C > EO—R > GSDO~R = C, and the actual ‘oxrder
= -
2

- of effect was EO-C >IEO-R > GSDO-C > GSDO-R = C (see Fig. 4).” This -

\ , :

clearly demonstrates the superior perfermance of both EO® groups
over the GSDO and control groups. - As predicted the GSDR-R and con-

trof group performed’at the same level, with identicai/pean scor, s
on the cross c1a551;icat1on task. “ghe fact that the GSDO-C group

did not outpe;form the,EoLh group can be viewed as further evidence

of the rélative dlfflcnlty‘:f classification skills, (or their later ) -
eme;gence) and the superlof efficiency of the EO presentation method. , | i

| :
The same order of effect listed first above was’ predicted by hypothe-~ .

I .
\ . 4 .

\

. s

‘Fig. 4). Though non? of these differenéeg reached significance, '

there was a strong t%end fa@oring both EO groups and the GSDO-C -

Du !

éroup over GSDO-R and control groups. Again, the superiority of

expository presentation was evidenced by ‘the fact that thereswas no C]w\\

) |
groups‘and the GSDO-C group.

-
7

The way in which expository training on relations shoyld t;;ns—

fer “to solving a problem requiring classification‘is not readil’

S -
-

« ©
N

[




”~

97

apparent. If, as some of the previously reviewed literature sug-

-

gests, classification skills emerge subsequent to relations sgills,

it is-possible that EO training of relations might transfer in a

B

finear fashion to spontaneous classification, generafly considered

LR} [}
i ~

- among the first type$s of classification to emerge. It would alséd
PARY

appear that an expos1tory presentation method enhances such trans-
4 B

fér to a greater degree than a GSDO method, as evidenced by thé ~

~
» . - .

fact that the GSDO-R group did fio better than the controls. *

- . N ]

The fact tHat such nonspecific transfer from relatioms train- -

..ing to spontaneous classification occurted only for the épontaneoés

N 4

the transfer problem. The transfer problem was, for- ’ample, scpred

. ~

answering a question regarding Ehe number of grogps made. ' In con-
trast, both spontaneous classification posttests had‘the poésibility

-of three exhaustive sorts and required the labeling of groups in

“ »

some wa¥, with a poSslbllity of' 19 zesponses. The class inclusion

N hY

posttests also 1nvolved more poss1b1e resp0nses than the problem—

1

s%iﬁang task. This, comblned with the finding that class inclusion
. - -
tasks are more dlfflculnrtﬁan spontaneous classiflcation (e.g.,

~

-
Hooperoet., 1974, Kofsky, 1966) might haye had an effect_pn‘the fur-

ther difference noted hetween the posttests, and transfer problem.
T

>

~+ « The class inclusion tests also requixeq an appropriate reason or

~

\ L e ) . -

A




. would be EO-R > GSDO-R = EO-C > GSDO-C =

'problem was EQPR

WL dneTs SRR 8 e e SRTISSEES W S S oS Be

demonstration of sub- and superordinate relationships. The spon-

QMwsdwﬂﬁmdmémﬁwdﬁn@rmﬁmsmhmuﬁu%mﬂm,
bnt.merelyqrequired the child to make syb-groupings among animals
and state a number of "cages" based on the number of grohos made.

-

Hypothesis 9 predicted that the order of effect on both the

.

. -
' ’ - - v

cross seriatibh and‘one-to-one correspondencé’ seriation preoblem
C bgsed.on the argument re-

N -

gardlng the efficiency of EO instruction and the hypothesized sub-

sumption of relations by classification:

v

Table 10 will indicate that although there was not a'slgnificant

difference between group performanCe, the order of efféct for the .

cross seriatlon task was EO-R > EO-C :LGSDO-R > GSDQO-C = C (see >

Fig. 57. The efficiency of the EO pr entation style compared to

both the GSDQ and control formats was again demdnstrated, with a’

.

strong trend favoring hoth EO groups. The fact that the EO-C group~

pq;performed the GSDO-R group on crqss seriation adds further evi-

emergence’ or ' subsumption issue discussed above,

e »

dence to the” order of

W s

" ~

and gives séme indication of the degree to which hierarchical classi- .

%
>

ficatzon facilitates cross seriation performance.

The order of effect for thé one-to-one correspondence seriation ’

a

EO-C > GSDO-R > GSDO-C = C (see Fig. 5) X.Once

< )

again, the effectiveness of the EO method was demonstrated, with

- *

EO-C, EO-R, and GSDO-=R: groups performlnq\:t a' higher level than -
<

GSDO-C or C groups’—\kf stated in hypothesis 11, such far-far trans- h

¢ i . v
. - - ¢
%

ST T e e e (3

Obsertatioh of data_in -
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fer to the relations transfer tasks was expected for the EO-C
) . group. The fact that the trends of the transfer data consistently

"+ favor the EO groups, especially the EO-C group, indicates that learn-

. 'ing following EO 1esscR§\was mére durable and showed the greatest

. L4
degree of generalization or transfer. By definition, more meaning-
?

.

ful learning had occurred following the EO sequences than in the

.other groups. Though~no delayed posttests were given, the fact that

Eb-s groups retained concepts taught for up to five weeks after

AOs tock pladg, and transferred these concepts to matrix and problem-

4

’
a

solv1ng tasks five to six weeks after treatment, indicates that re-

tention was also greatest foy those chlldren in EO groups.
»

Hypothesis 10 predicted that the greatest amount of near-far

transfer from skill taught to related transfer tasks would be shown

by EO groups. This prediction was supported by the consistent

trend, previously discussed, for EO groups to outperform.GSDO and

.
-

controls both in transfer tasks assessing the skill area taught.
Comparing the perforﬁance of EO-R and Eo-c,déqyps'on-the trafisfer

tasks (as indicated by data in Table 10), it is clear that traps-

fer was greategt in th& area of instruction, i.e., the relations

group. did somewhat betterx on relations transferktasks and the c¢lassi-

fication‘group did better on classification transfer tasks.  The

¢ -

lack of both near-far and far;far transfer' for all GSDO groups again
indicates the superiority of the EO preseptation style.

M

The eleventh, and final hypothesis, which predicted that far-

H
i
0]
4
4
3
p
4
4
s
;

far transfer to conservation of area or number would occur for all
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The EO-C group did $lightly better

exr gfbﬁps on=combined'conservation tasks, with the

-

ference on conservation of area-~identity, which s gen—

s

'dered less difficult than equivalence conservation (see

.

e ;o-c group had a mean score of 1.1 on this task, i.e.,

*

passing Leveal II. Differences between the treatment groups were

-

" smallest for\the.conservation of rumber tasks, with all groups

failing. ,

.

The evidéhce cf a lack of ‘far-far transfer to conservation sup-
. » .

ports'the asynchronous skill development argument, which runs count=’

er to the Genevan structures-of—the-whoie hypothesis. According to ©

ir ‘
the Genevan view, it would be predicted that far-far transfer to

-

conservation tasks should Bccu: following'successful traininggpf

another concrete operation, such‘as classifjcation or relations.
. .

The fact that far-far transfer from EO-C to, conservation was ncf'

generally‘fopnd, while cdme transfer to various relations tasks

.

did occur indicates the need for furthex clarification of this con~
cept. 7 :

According to Brainerd's (1975) definition, "far-far transfer
;;hlc consist of 1mprovement in concrete operational skills which
do not 1n¢olve the (trained) principle." This definition does not

differentiate between far-far tgahyggr to a skill (e.q., rélétions),

N




A v N
vid, . »
.
[ AN -~
30 o
‘;‘ -5 " w.
PR .
4 .
oy .
- Sy & ]
i
- P
. ~
- e
.
¢ .
LY
2 - O
4
i
h i - N
&4
.

X score 1.0

’ - 0 - -4 - - —t - + Jv—'
) EO-R , " EO-C GSDQ-R GSDO-C Cc .
) \& e Gro{xps .
] o <. (see Hypothesis 11) ’ . -

Mean scores on

. 1%
~ . "
.. . Lo
: v
..
R
i »
] - vy o
’ . PN
4 P PR ‘
Q o 7

ERI

A FuiText provided by Eric . .

-l

’ t d

combined conservation tgéics by treatment..grbup.

. Y




d
A R
1{4 -
v

ah e . , 103 - -
. ’ ’ . . ? s oo ’
// ghought’to emerge prior to the skill-taught (e.g.,“cIassificgtion), g
// {' . "From‘a iater gmérging sk%ll (e.g., conserva?ion)."Relqéi?ns Fagks! )
l)// o in the present cafe; were more easily facilitateé'aftér training'on"
{ . . ;

classification, which, from the asynchronous point of view, would
I P , . L N . ,;
emerge later and subsume relations. Though such transfer seems :

- . . quite different from transfer to conservation, both fall under the

- !

N 3 same category label of "far-far" ‘transfer in Brainerd's model. )

- \ It would appear that at least two types of far-far transfexy: | .=
i 1] s ! & ’ ) 1] . .
A - are entailed in the structures-of=th--whole hypothesis. These

T should be considered and compared in future studies. . -

To summarize the main conclusions’of this study, the use of an
- < ! . 1 N Y
advance organizer sequence was successful in facilitating the con- .
A . . )
4 1] » N . 1] »
crete operational skills of relations and hierarchical classifica--

»
i

tion. The most efficient presentation method was found to be exposi-

tory, as compared to guided self-discoée;i.,‘The durability and re- ;

tgntioﬁ of the learning of EO groﬁps‘was evidenced by their consis-
tently outperforming the other'treatment groyps o;}pbstteSts'and H

. ~ , s

transfer taskgafelating to the skill taught. Some nonspecific trans- . !

- $?' fer was noteéd for the EO-HC group, and this was v1ewe& in texms of
é
- ¥

the later emergence and subsumptlve characteristics of classifica-

' b s

tion, as compared to the assuméd earlier emergence of relations. '
- . . . . ' . . ‘

The greater relative dif?iculty of classificatory tasks was evidenced
by the sxgnlflcant difference in presentation style resplts on .

c1a551f1caﬁion tasks (favoring EO), while the dlfference on rela-

tions ‘tasks only approached significancg, .

*
.
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(. , The above results are viewed as lending support to the asyn4

N . .
chronous model of concrete operational skjll development, with the

-y 4

need for a better Qelineation of the types of far-far transfer sug- @

P

-~ gested. _ < .
The use of a small group instructional method, employing an . - A
- +  expository teaching approach and using a story-like format ‘to con- .o

vey high-order ideas, accompanied by concrete exemplars, was? found

to be successful in facilitating meaningful learning of both rela-*

¢

tions and classification, as evidenced by the posttest results. Such
a method could be easily applled in typ1ca1 preschools. Thisﬂggach- L

ing approach might prove to be a far more powerful vehicle for mean-

ingful ‘learning of both content and process concepts if it wnre tq

\ -

be continued for the duration of the "school year" as compared to_ o

N -

the limited duration of teaching in this study. ; . *
L] ; b3 ’ N R
- To enlarge on the applicability.of employing hierarchically or-

. N - . .

ganized expository RO sequencés in the early childhood classroom,

> - <3
a brief discussion of the Ausubelian Program at the University of

.

Wisconsin Child Study Center will conolude this section. Thfe pro-
A ’ \ . ’ : :
gram has utilized an AO stil group format gor over two years, in . -~ .

. . : N Ly
. teaching both content and process concepts to children aged 2.5

N through 6 years. Subject matter. taught has 1ncluded concrete opera—

- . é\"i et :\?"' i
tional skills, mathematiCs, scienqe, art, social stqdiesb music, )

language and‘pre-reading, and skill, subject matter, and socio-

- emotional problem sg9lving. Teaching of these areas has taken place

one-to-one an in a large éroup,‘in addition to. the usual small'’

A3 * 4
AN




105

<group (fodr or five childken) format. A battexy of tests((see ' DG

. - ) Lawton et al., in preparation) shOWed significa;t gains in perfqpai - /

v T i mance following such RO 1nstruction, as compared to a\controI group,
. T .

and outperformed a Piagetian self-discovery group on ‘the more d1ffi-

cult concrete operational tasks (e g., conservation,

1 8 . ,

... The success of this project and other potential applications

»

. of Ausubel's theory to early childhood education depend: largely on . '*;

. o~ .
_ the amount and quality.of pre-planning and content analysis of any
area which will be presented. In order to teach concepts which are b

hierarchiccally related in a meaningful way, the establishment of v .

a

such a hierarchy .is critical. 'In order té provide the learner with N

3

the broadest frame of reference in which to fit new ideas,,the :

- most general and inc1u51ve ideas should be presented first, and

A <

should progress into more detailed or specific information at what-

ever pace the learnmer(s) require. This is also a‘crucial point,-
- ¢ . ) N ©T

since the major purpose of providing an organizer is to meaning-

'

fully relate new concepts to existing~ideas. .- ’

-
’

«" « The role of concrete props, interesting materials, and a ) -,

- -
var1ety of related activities are also essentia to teach1ng young -~

children such subject matter as described above. This requires
making materlals appropriate to both the age of the 1earner and the

subject matter presented. Such materials are rarely available, i

making the construction of materials another aspect of the AO ap-

~ v - .

- - - : .
proach. In other words, rather than finding existing materials

- t




-
-

R .
~ - \ - . v ¢
. * Y o~ .
" .

- " 3

conéidered interesting and then planning a'1esson baSed on these

materials, the AC cdncepts are generated first, and the appropriate

materials then gathered or made. Such materials.are used both to

. ¢ -
~ ' . * . . ~ .

proVide concrete exemplars of concepts presented in the a0, and to

provide many materials to which children can apply or generallze
concepts presented in AOs. Related activities (RAs) éerform per-
haps the most valuable rolﬁbin assessing children's undérstanding

of RO concepts. providing practice and transfer situations, and

making the concepts more interesting or entertaining for the learn-

ers (e.g., use of gamas, treasure hunts, art projects, problem—

! L
.

solving situations in/a story format, etc.). Y’ . e

.

Related activities also givé the teacher an opportunity to’

work with. the children one-to-one, and conaeentrate on individual
] - P2 R

A

needs. RAs, are presented.in a ‘structured choicewformat. That'is,

(’I =

following the AQ lesson, the related aétivities are demonstrated,

or'described, and the children can Ehooserne of more aotivity.
tf .

After completion of RAs related to the AC Just‘presented, children

often move to RAs related to ,A0s in other, subject mattqr areas,
L N
which they have had earlier in the day or week. This proVides

L .

further reinforcement and opportunity for’transfer of AO concepts.

LJ
.
b3 b

» . 4 H P4 ‘ . v, ’
v To conclude, e results of the present study s -combined with

the results of the \Ausubelian Program and other'recent appli@aL .

tions of AO ingtruction, indicate that such,hierarchically‘organized
- . 4 -

and direct presenﬁation method is both a viable and' an effective
. Fa .
means of teaching young-children.x . R

o

~

> ) -
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SPONTANEOUS CLASSIFICATION - Tasks 1 & 2

Materials: 1. \ .

2. ) *

<P

Procedure: E names individual items for S, then says, I WOULD LIKE . iy
. YOU T0 PUT THESE THINGS INTO GROUPS. WHEN YOU HAVE PUT
THEM INTO GROUPS I AM GOING TO ASK YOU TO NAME EACH
GROUP AND TELL ME WHY.- YOU PUT THINGS INTO.EACH GROUP. .

1. CaN YOU PUT THESE ( . ) INTO GROUPS?

-

WHAT NAME (or, WHAT ARE YOU GOING 70 CALL) ARE YOU GOING TO GIVE
TO 'I'HESE GROUPS?

Names: 1.

2. ' X : .
3.
E then asks, WHY 'DID YOU PLACE THESE g - INTO
THESE GROUPS? ) " -
: R R -
Reason(s): . ‘= )
\‘ He
- y »‘)’:~
Items not used in Xstasort: ) - ) : . '
Items misplaced in 1st sért: ]
Then E says: (mixing materials back together)
¢
2. CAN YOU PUT THEM INTO GROUPS A DIFFERENT WAY? -
. » L]
WHAT NAME ARE'YOU GOING TO GIVE TO THESE GROUPS?
Names: 1. ‘ " *
2.‘ ’ ’ . ) ) N
. R R

K )
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- . E then asks, WHY DID YOU PLACE THESE
‘THESE GROUPS? .

t

lReason(s): -

o , Items not used in 2nd sort:

Items misplaced in 2nd sort: <

E then asks:

L] .

-3, CAN YOU PUT THESE ( ) INTO (
WHAT NAME ARE YOU GOING TO GIVE TO THESE GROUPS?
N _ :

~
R . .

No. i
") GROUPS? .

Names: 1.

- 2.

P} 3.

A

_E fhen asks, WHY DID YOU PUT THESE

*  THESE GROUPS? -

’ Reason(s): ' .

¥
o -

Items not used in 3rd sort:

Items misplaced in 3rd ‘sort:

£y




SERIAL CORRESPONDENCE -~ Tasks 1 & 2

. '/
. ;.
(a) 7. fish, increasing in size; 7 worms, increasing in
size; Task 2: **(b) 7 firemen, increasing in size; 7
ladders, increasing in size

Preparation: ~

n

E placed the fish in a seriated row on the table, with smallest fish
to §'s left, saying:

<

THESE FISH ARE PLACED NEXT 30 EACH OTHER IN A SPECIAL ORDER.

>

E then presents the worms to S in a mixed array, saying:

| N
SOME OF THESE WORMS ARE BIGGER THAN OTHERS JUST LIKE SOME OF THESE
FISH ARE BIGGER THAN OTHERS. . )

®

Explanation:

E says:

NOW LET'S MATCH EACH WORM. SO THAT THE RIGHT SIZE F];SH CAN CATCH IT.
EACH FISH WILL EAT A WORM THAT'S THE SAME SIZE. I'LL PUT THE BIGGEST
' WORM NEXT TO THE BIGGEST FISH. (E places biggest worm in 1l:1l corres-
pondence with biggest fish.) NOW YOU PUT THE SMALLEST WORM WITH
THE SMALLEST FISH. (E corrects S if necessary.) NOW PUT-EACH OF
THESE WORMS WITH THE FISH THAT IT GOES WITH. FIND THE RIGHT WORM TO
GO WITH EACH FISH THAT IS LEFT.

. (ladder) (fireman)
"1) Needed help matching sma%lest worm to smallest fish. Yyes

- fish: 1 2 3 4 5 6
2) Indicate placement of worms: ) e

worms: ~ -
3) Number placed correctly by S: ©-- lfwlﬂ[ ~"374' 5 (circle no.)

E completes task if necessary.

E then moves the seriated'line of worms away from the fish and extends
the array of worms so there is an ext’d worm at each end of the corr.

E says: i , .
NOW WE ARE GOING TO FEED WORMS TO THESE FISH. IOOK AT THIS WORM (#4).
I WANT TO KNOW WHICH SIZED FISH WOULD EAT THIS SIZED WORM. WILL YOU
HELP ME FIND THE FISH THAT WE CAN FEED THIS WORM T0? LET'S PUT THIS
‘SIZED WORM BELOW THE FISH WE THINK WOULD EAT HIM.




, “ : 4)

.Repeat with worm no.'s 2 and 6.

129

.

Write in what # fish § chose to go with each worm presented:
. o worm no. . - (fireman) « fish no. (ladder no.) - -,
. 4a 4 . <
A}
. 4b 2 o
v ’

/

E then mixes the worms up (keeping numbers 5, 6, & 3 at the boundary = _
of\the group) and says:

p .
NOW ALL THE WORMS ARE PLAYING OVEﬁ -THERE. WE WANT TO FEED SOME OF
THE FISH, SO WE MUST FIND THE RIGHT SIZED WORMS. HERE IS A WORM WE
WANT TO FEED TO ITS RIGHT SIZED, FISH. WHICH FISH WOULD LIKE TO EAT
THIS WORM? /YOU CAN DO ANYTHING YOU WANT TO FIND OUT WHICH FISH
. WOULD LIKE TO EAT THIS WORM. (Choose worms #5, 6, & 3.)

/ ,
5) Write in what # fish § chose to go with each worm presented:
' Y a ’
~ worm no. (fireman) fish no. (ladder)
! Sa 5 -
5b 6
' 5¢ 3 . .
For each of ébove, check strategy S employed:
/
/ ) s
‘ / random (guess) measure reconstruct series
// 5a - J o .
5b - - -
" * 3
S¢ _ —_— -
' Comments: ‘ . ’
.! .
!
A
{
*h = ’

When using task 2 materials (firemen and ladders) change words
on test recording sheet and,change explanation, i.e., "Bach
fireman will need a ladder his same size . . . let's find out
which fireman this ladder would belong to," etc.
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ADDITIVE SERIATION - Task 1 N
N .
N Materials: 7 fish, of increasing size
3 sticks, of’increasing size

Preparation:
E places the middle size and shortest sticks next to each other on
s table, with longest stick to S's"right. The third, and longest
stick is placed on the table away from the others. E says:
HERE I HAVE TWO STICKS. THEY GO FROM LONGEST TO SHORTEST. HERE I
HAVE ANOTHER STICK. I WANT TO A[}D IT TO THESE OTHER TWO STICKS SO
THAT THE ORDER IS STILL FROM LONGEST TO SHORTEST. WHERE SHOULD I
_PUT IT? CAN YOU PUT IT IN THE RIGHT PLACE FOR ME?:

Correct Incorrect ' .

’
(If incorrect, put stick in correct position, asking: DQOES IT LOOK
'LIKE .ALL THE STICKS GO FROM BIGGEST TO SMALLEST NOW? Yes no )

E removes the SthkS and puts out 5 flsh (numbers 1, 3, 4, 6, & 7),
saying:

-

HERE ARE SOME FISH. LET'S LINE THEM UP WITH THE SMALLEST FISH HERE,
SO THEY GET BIGGER AND BIGGER. (E places the 5 fish in sequence with

the smallest fish to S's left and with spaces between the fish.) 7
Explanation: . ' . s et

- ' : i -
E places fish number 2 and 5 (randomly) near S and says: ')})f.

. oy
OH, THERE ARE TWO MORE FISH. YOU PUT THEM WITH THE OTHER FISH"SO
THAT THE LINE STILL GOES FROM THE SMALLEST FISH TO THESEARGEST FISH.
EACH FISH SHOULD SWIM IN SO THAT THERE IS A 'SMALLE(_R FISH ON ONE:
SIDE AND A LARGER FISH ON THE OTHER SIDE, ’
If S fails to get the idea, E places one of the fish in line. After
S has finished, E‘%Sks, HAVE YOU GOT ALL THE FISH THE WAY YOU WANT

A . THEM? CHECK AND MAKE SURE.

. 4
1) Help necessdry: ‘ Yes . No

2) Final arrangement of fish: indicate number and position of each
//one placed.

A

1l 2 3 + 4 5 6 - 7

3) Number of fish S places correctly: 0 1 2 (circle no:;\\

Repeat using tumblers of cdloredﬁwater.

)
PN
-
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 ADDITIVE SERIATION - Task -2 {

Maﬁerials: 7 tumblers of colored water, with increasing amounts of
h water (order by color: R, G, ¥, G, ¥, R, R) o

3 sticks, increasing length \
Preparation:
E places the middle size and longest sticks next to each other on

table, with shortest stick to S's left. The third, and longest
stick is placed on the table away from the other two. E says: '

HERE I HAVE TWO STICKS. THEY GO 'FROM SHORTEST TO rLONGEST. HERE I |
HAVE ANOTHER STICK. I WANT TO ADD IT TO THE o'r@h TWO STICKS SO THAT
THE ORDER IS STILL FROM SHORTEST TO LONGEST. WHERE SHOULD I PUT IT?

CAN YOU PUT IT IN THE RIGHT PLACE FOR RE? ) .ot

P S

Correct . Incorrect

(If incorrect, put stick in. correct position, asking, DOES’ IT LOOK
LIKE ALL THE STICKS GO FROM SHORTEST TO -ILONGEST NOW? Yes no

E removes the sticks and puts out 4 tumblers of colored water (no. s

1, 3, 5, 7), saying: 0

HERE ARE SOME GLASSES OF WATER. LET'S LINE THEM UP SO.THE .GLASS WITH
THE MOST WATER IN IT HERE, SO [EACH GLASS HAS LESS AND LESS COLORED ,
WATER. (E places the 4 glasses in sequence with the glass ‘with most

water to S's left, leaving spaces between the glasses.)

-

Explang{ion:

E piaces glasses number 2, 4, © (réndomly) near S and says:

OH, THERE ARE THREE MORE GLASSES. YOU PUT THEM WITH THE OTHER GLASSES

SO THAT THE LINE STILL GOES FROM THE GLASS WITH THE MOST WATER IN IT
TO THE,GLASS WITH THE LEAST WATER IN IT. EACH GLASS SHOULD HAVE A
GLASS WITH MORE ON ONE SIDE OF IT AND A GLASS WITH LESS ON THE OTHER.
SIDE OF IT. : :

f S fails to get idea, E places one of the glasses in line. After
s has finished, E asks, HAVE YOU GOT ALL THE GLASSES THE WAY YOU WANT

THEM? CHECK AND MAKE SURE. i
¢ N ,
&
1) Help necessary: Yes No
2) Final arrangement of glasses: indicate no. and position of each
placed. ‘
1 3 .5 7

3) Number S places correctly: O 14 2 3 (circle number)

142 | ;
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- CLASS INCLUSION (Hierarchical Classification) - Task 1

S

Materials: 5 girl pictures, 4 boy pictures, 6 mothér pigfures

Procedure:

E shows S all the people and says: HERE ARE SOME PEOPLE. THEY'RE ALL

PEOPLE, BUT SOME OF THE PEOPLE ARE GIRLS AND 50O R THE PEOPLE ARE »
BOYS, AND SOME OF THE PEOPLE ARE MOMMIES. LET'S SEE HOW MANY GIRLS
WE HAVE. FIRST, TAKE ALL THE GIRLS.OVER HERE AND COUNT THEM. (If s
A does not begin quickly to count alone, or counts incorrectly, E says,
~ X i LET'S COUNT THEM TOGETHER and helps S count.) When S finishes
counting, E repeats, THAT'S RIGHT, THERE, ARE FIVE GIRLS IN THIS GROUP. 3
. ’ ! .
Next, E asks S to put all the boys next to the girls in arother group.
NOW COUNT ALL THE BOYS. (Again, assist S in counting, if needed.)
Then say, THE BOYS AND GIRLS ARE CHILDREN. COUNT ALL THE CHILDREN.

!
NOW LET'S COUNT ALL THE MOTHERS. (Assist if necessary)
- A

R

Place all the motihclrs in a group néxt to the group of boys and the
group of girls, saying: WE HAVE FIVE GIRLS, FOUR BOYS, AND SIX
MOTHERS. HOW MANY PEOPLE DO WE HAVE? Pa)

Could count all the sub- rohps and all the peoi;le:

la) counted girls unagsisted: yes no
lb) counted boys unassisted: yes no
lc) counted mothers undssisted: .yes no
1d) counted people upassisted: .yés - no

vy L - A
When thig task is completed, E mixes up the people and asks:
- >

R

v
/ S's response: ° -

' * 2) ARE THERE MORE BOYS OR MORE PEbPLE?

a) Response:

-

b) Check: WHEN YOU SAY THERE ARE MORE

THE

+ WHICH ARE *
AND WHICH ARE THE ? .

c) Justification:

S's'response:

CAN YOU EXPLAIN WHY THERE ARE MORE
THAN THERE ARE ?

145
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3) ARE THERE MORE CHILDREN OR MORE BOYS?

¢

a) Response:

b) Check: WHEN YOU SAY THERE ARE MORE THAN
, WHICH ARE THE AND
WHICH ARE THE ? N
e

4

S's regponse:

c) Justification: CAN YOU EXPLMN WHY THERE ARE MORE .
. THAN THERE ? .

' s
§'s response: N

4) ARE THERE MORE CHILDREN OR MORE GIRLS?

a) Response:

b) Check: WHEN YOU SAY THERE ARE MORE THAN
» WHICH ARE THE AND
WHICH ARE THE - ?

S's response:

') Justification: CAN YOU EXPLAIN WHY THERE ARE MORE
_ THAN THERE ARE ?

\

Vd

S's response: T e

5) \ARE THERE MORE CHILDREN OR MORE PEOPLE?

a Response: A\

'b) Check: WHEN YOU SAY THERE ARE MORE THAN
: , WHICH ARE THE AND
WHICH ARE THE ?

s §'s response:

Y

c) Justification: CAN YOU EXPLAIN WHY THERE ARE MORE
~ THAN THERE ARE ?

S's response: . ’ -

Y | \

~
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» CLASS INCLUSION (Hierarchical Classification) - Task 2 -

[

Materials: 5 dog pictures, 4 cat pictures, 6 bird pié!éres

Procedure: : . Vo :

¢ b

E shows S all the animals and says: HERE ARE SOME ANIMALS THEY' RE
ALL ANIMALS BUT SOME OF THE ANIMALS ARE DOGS, SOME OF THE ANIMALS
ARE CATS, AND SOME OF THE ANIMALS ARE BIRDS. LET'S SEE HOW MANY DOGS -
WE HAVEN FIRST, TAKE ALL THE DOGS OVER HERE AND, COUNT ‘THEM. (If S
. does notbegin quickly to count, or counts 1ncorrect1y, E says:
LET'S COUNT THEM TOGETHER, and helps S count.) When S finishes
colinting, E repeats, THAT'S RIGHT, THERE ARE FIVE DOGS IN THIS GROUP.
.

. Next, E asks S to put all qthe cats next to the dogs in another group.
NOW COUNT ALL THE CATS. (Agaln, assist & in counting, if needed.)
Then say, THE DOGS AND THE CATS ARE ANIMALS WITH FUR. COUNT ALL THE
ANIMALS WITH FUR (rgsist if needed.)

NOW, COUNT ALL THE BIRDS. (Assist if necessary.)

Place all the birds iny a group next to.the group of dogs and the group {
of cats, saying: WE HAVE FIVE DOGS, FOUR CATS, AND SIX BIRDS. HOW %
MANY ANIMALS DO WE HAVE?

.

Could count all the sub-groups and all the ‘animals:

. la) counted dogs unassisted: yes ) no

- 1b) - counted cats unassisted: yes no .
lc) counted birds unassisted: yes no . [J
1d) counted animals unassisted: yes . no .

When this task is completed, E mixes up the animals and asks:

2) ARE THERE MORE DOGS OR MORE ANIMAIS? .

*

a) Response:

b) Check: WHEN YOU SAY THERE ARE MORE » WHICH ARE -
- ) THE AND WHICH ARE THE ?
. §'s response: e - ¥

¢) Justification: CAN YOU EXPLAIN WHY THERE ARE MORE
THAN THERE ARE Poen

S's response:

145 | ‘
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v
.

3) ARE THERE MORE ANIMALS WITH FUR (or: FURRY ANIMALS) OR MORE CATS?

Response: .
™~ X - b) Check: , WHEN YOU SAY THERE ARE MORE THAN <~ .,
WHICH ARE THE AND WHICH ARE THE — 2
N ‘ -8's response: ) — .,
* ’ c) Justification: CAN YOU EXPLAIN WHY THERE ARE MORE
’ o . THAN THERE ARE ? P
S's response: ‘ : .

. . ’ . N

4) ARE THERE MORE FURRY ANIMALS OR MORE :DOGS?

a) Response: ' . /

b) Check: WHEN YOU SAY THERE ARE MORE THAN e
WHICH ARE THE AND WHICH ARE THE ?
v ) e § N
‘ §'s response: B
«* “ - :
‘c) Justification: CAN YOU EXPLAIN WHY THERE ARE MORE
- THAN THERE ARE « ? ’ ]
S's’response: (/&e’.
5) ARE THERE MORE BIRDS OR MORE ANIMALS? ) -
- a) Response: . 5 T
P . - ' -
*b)  Cheek: e . h
- oo . R - %
c) Justification: - . T
. - 5 N . "
_ 6) ARE THERE MORE FURRY ANIMALS OR #ORE.ANJMALS? , -4
, a) Response: ot
d’ ) }*i: » i 5 ¥
. R N ] -
b) ¢Check: N M
¢ - P
. c) Justification: . R . -
* = ask same questions as above, rggording rESponEes. . N
i © , .
Comments: :
. \ f : * ”

% f’
.
.
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* MULTIPLE CLASSIFICATION
Transfer Task #1 k

-

Materials: Red, yellow, and green diamonds, hearts, and crosses (9)

Explanation: E shows the shapes to S, _identifying all the objects,
with the help of S (LOOK AT ALL THESE SHAPES: WHAT ARE THESE (point
to one)? THAT'S RIGHT: THEY'RE DIAMONDS. THE DIAMONDS ARE DIFFERENT
COLORS, AREN'T THEY? WHAT COLORS DO YOU SEE?, etc.) E should make
sure that S knows that, there are three different shapes and three
colors of each shape before going on to the task.

<

1) S could identify objects: all none some

" 2) S verbalized that some were different colors: Yyes no

—m—— S——

Procedure: E then shows S the matrix board, saying, HERE IS A BOARD
WITH SOME SQUARES ON IT. WE ARE GOING TO PUT ALL THESE THINGS ON‘THE
BOARD IN A SPECIAL WAY. I WANT YOU TO LOOK AT THESE THINGS, THEN PUT
ONE OF THEM IN EACH SQUARE (THERE IS ONE SQUARE FOR EACH THING). I
WANT YOU TO DO THIS SO THAT THE ROWS WILL GO TOGETHER IN A SPECIAL
WAY, OR BE ALIKE SOMEHOW. MEMBER, THERE IS A SPECIAL PLACE FOR
EACH OF THESE SHAPES--SEE IF\YOU CAN PUT EACH ONE IN ITS PLACE. TAKE
YOUR TIME AND BE VERY CAREFUL.\ REMEMBER AS YOU DO THIS THAT YOU
SHOULD HAVE A GOOD REASON FOR PUTTING THE SHAPES ON THE BOARD THE
WAY YOU DO. /™~

D -

-

(If S fails to understand these directions, or just starts putting” -
things on the board while you are still explaining it, E asks him/
her to put one of the shapes on. the board very carefully. E then
asks S to find other things which might go with the first one in

the row). .

<

3) S needed help getting started: yes no

4) . Strategy used by S when starting task: a) random: b)
made grouping(s) first, then placed on board: _°
c) put one at a.time on board, looking for another one to go
with it, seemed to be systematic in placing objects:

W& R
]

Comments: i -
- . , ’ N ‘
5) 1Items omitted: >

6) Indicate the final placement of the items on the matrix board, -
using abbreviations: RD=red diamond, YC=yellow cross, etc.

’ . - 147
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‘ I Matrix Diagram(s) : AR :
i ‘o L . . T - s
. . Final placement during first attempt: (with board facing S) .
. ¥ L4 . K
> . ~ - -
- s . »
: 3~ .
. o v %
“ - . . .
v . - N . .
. - . *
* . .
»." ¢
\ ’ . o - -
e R ; . .
‘e . & ‘ o
JUUT 5 T ’ ) o .
-: . - Ks
-~ N - -
. ‘ - L B b v
.
* . “ ¢
~ e - wy .
* LY - ’
PR i . . " - L3
. i )
) - w ‘ -
If random, or incomplete array is made, encourage S to_try it another
i . . — LN o
«Way,,and remember to be very careful. Indicate second a’?:te t below, .
if second attempt is necessary. .
l‘ ’ - .
~ -] » Wz
™~
: To
%
) - . 7 '
- -
L
* R .
- 2 ¢ )
/... /
~ * ~* \ «
—rt
[ . / . 8’ .
/ ’ AY
- & ;‘A ‘l
»
: : . - 143- ,
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MULTIPLE SERIATION -

Transfer Task #2
F'S

Materials: Bvergreen trees - three sizés and three shades of green

Explanatipn: E shows all thé materials to S, identifying them with
S's help, if possible. (LOOK AT THESE: DO YOU KNOW WHAT THEY ARE?
THAT'S RIGHT, THEY'RE TREES. THE TREES ARE DIFFERENT, AREN'T THEY?
WHAT MAKES THEM DIFFERENT? THAT'S RIGHT, SOME ARE BIGGER THAN OTHERS.
IS THERE ANYTHING ELSE WHICH IS DIFFERENT ABOUT THESE TREES? YES,
THEY ARE DIFFERENT SHADES OF GREEN [E will probably have to verbalize
this for S]. SOME ARE LIGHTER AND SOME ARE DARKER,) N

E should make sure that s l%nows that there are three different sizes

and thrge different shades-of green before going on to the task.

1) S could identify objects: yes no Toa
\
/ 2) S verbalized some were bigger/smaller: yes no
3) S verbalized some were lighter/daxker: vyes no
other™ ' .

4 >

-

Procedure: E then shows S the matrix board, saying, HERE IS A BOARD
WITH SOME SQUARES ON IT. I 'WANT YOU TO PUT ALL THESE TREES ON THE
BOARD IN A SPECIAL WAY. I WANT YOU TO LOOK VERY CAREFULLY AT THESE
THINGS, THEN PUT ONE OF THE TREES IN EACH SQUARE (THERE IS ONE SQUARE
FOR EACH TREE). I WANT YOU TO DO THIS SO THE ROWS WILL GO TOGETHER
IN A SPECIAL WAY. REMEMBER, THERE IS A SPECIAL PLACE FOR EACH OF
THESE ' TREES ON THE BOARD--SEE IF YOU'CAN PUT EACH ONE IN ITS PLACE.
TAKE YOUR TIME AND WORK VERY CAREFULLY, OK? REMEMBER AS YOU DO THIS
THAT YOU SHOULD HAVE A GOOD REASON. FOR PUTTING THE TREES ON THE
BOARD THE WAY YOU DO.° d

(If S fails to underst\and these directio:ns, or just starts ,pti}:ti:ng
trees on the board before directions are completed, E asks him/her
to put one of the trees on the bpard, and then look carefully for -

another or others which might go with that one on the board.)

~
4) S needed help getting started: yes no . . %
¢ Q9 ' .
5) Strategy used by S when starting task: a) random:

« ¢

b) made rows or groupings first, then placed on board:

ard, looking for ‘others which
seemed to be systematic in

c) put one tree at a time.on the
differed or went with it someho
placing objects:

—

A4
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- Comments: 7 . .
&
N ¢

- - ’ . A . A

—~ P . .
- ) ’ S < . . ,
& 6)  Items. omitted: R .o _

-

- S LRk e R .
7) Indicate the final placement of the trees on the n}at((:}x board, R

v - using abbreviations such as: 1l=small size, 2=medium size,
. / 3=large size: L=light (green), M=medium, and D=dark, etc. _ .
* M c_ R ' N ¥

- Use matrix on following page. .

% . «
- ! . a5 v
. - -~ N

- * - :_'
- * . * LN .
€ A4 -
.
4 . - ’
— & & : -
S .
- . ’ "
.
“~ . 2 4
°
. .
! . , } .,
s N Y '
.
. . e ~
]
\ »
.
- . ' . 4
. . \ J o
» - . , ° . ‘:
. N D
~ . . P . . . ,
. ]
2 r - ' . . Y
R ~
¢ - \ . ?
v .
. 3 -
. N v s
- . s
- . .
A < K .

Ay - . P »
% e
r N . .
. e R - ' - .
A [
-
-
. R o
At .
»
* Y ,& .
9 .
» ™
& ' #
u
. - = r -
s \
'g/ 4 . ’ (
W) . ~ .
: . 7.
& " a
A ) - -
R .
; . - .
. b
éy —
' -
.
\ i . v e
. a € 0
—
- L
, 2 . .
Y ! . v
- . . ! — - - .
e . ’ k] . D
.
D . 4
i Q b -
< - ~

ERIC . . < f .
. y e ‘ ” A ~ g e N

. ‘ . [




h

_ERIC

:

-~

. . Matrix diagram (g.)

Final placement during first attempt:

(with board facing S)

et??

0
- .

If random, or incomplete akray is made, encourage § ‘to try it another

way, and remember to be very careful.
if second attempt is necessary.

Indicate second.attempt below,

Pl ‘ I
~ =4
- (~) . ¥
&
. N
> kg
' .
N J 4
~Ja— .
- “
b - A
. -
a
4 . . . .
. ‘
«
4, v * .
f
L] 3} s 0
<
/ N
.
-

'




| b - A

| .
CLASSIFICATION - PROBLEM SOLVING

( . | Transfer Task #3
~ . . ' ]

«

Materials: ' Picture cdrds of 4 kinds of wild animals, 7 pint fruit
containers (cages), [ ‘. ~-_ - ‘ - :
Introduction: E shows S all the animal catds, making sure that §
is familiar with all the animals. - Then E says: WE'RE ,GOING TO
PRETEND THAT YOU ARE A ZOO KEEPER, AND!THESE ARE THE ANIMALS IN
YOUR ZOO. IT WILB BE YOUR JOB TO PUT THEM IN THEIR CAGES AND TAKE
CARE OF THEM.IN A LITTLE BIT, BUT YOU.MUST BE VERY CAREFUL TO KEEP
THE SAME KIND OF ANIMAL TOGETHER (IN THE SAME CAGE) AND NOT MIX
THEM UP. WHEN YOU PUT DIFFERENT KINDS OF ANIMALS TOX R IN THE
SAME CAGE THEY FIGHT AND COULD REALLY HURT EACH OTHER. i . '
Problem: THE PROBLEM THAT YOU HAVE TO SOLVE NOW, ZOO KREEPER, IS |
HOW MANY CAGES YOU WILL NEED. REMEMBER, YOU HAVE TO PUT ONLY ANIMALS
WHICH ARE ALIKE JJOGETHER. YOU CAN DO WHATEVER YOU NEED TO,pO TO
FIGURE OUT HOW MANY CAGES YOU WILL NEED IN YOUR 200. WORK CAREFULLY,
AND TAKE YOUR TIME. WHEN,YOU THINK YOU KNOW HOW MANY CAGES YOUWILL
NEED, TELL ME.

*

-

1) Answer given: correct incorrect (If incorrect, ~

.

: answer S gave

2)  Strategy employgd: a) classified animals first
N classified all , some

b) appeared to guess,

————————————

cx .other (describe):

-
-

Afeor S has answered, E asks: HOW DID YOU KNOW THAT YOU WOULD NEED
CAGES IN YOUR Z00?

d

3) S's response: -

<

L

1f S hasn't already put the animals in their cages, E encourages him/
her to.do this and check their answer.

n &

i

adt
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' SERIATION PROBLEM i
Transfer Task #4 ' \

. . *
Materials: 5 seriated snow-people and 5 seriated hats, various colors

e
Preparation: E shows S the snow-people or Snowmen, saying, HERE ARE ///
SOME SNOW PEOPLE, then shows S the hats (which are also in random ¢ '
order) saylng, HERE eﬁE SOME HATS FOR THE SNOW PEOPLE.
Tagk: E then says, I WANT YOU TO FIND OUT WHICH SNOW PERSON (SNOWMAN,
if child calls it that) THE YELLOW HAT BELONGS TO. YOU CAN DO WHAT-
EVER YOU NEED TO DO TO FIND OUT WHICH SNOWMAN GOES WITH THE YELLOW
HAT. ’ .

1y

1) anw-berson selected was: correct incorrect
If incorrect, number snowman selected ) (see back for no.)
2) Strategy used: random (guess) ‘
the seriated snow-people ¢ the hatsl__;___ )
Other:

Then E says, NOW I WANT YOU TO FIND OUT WHICH SNOW PERSON THE GREEN
HAT BELONGS TO. -

3) Strategy usefi: \random . a _ \“ ] jj
seriated snow-peoplg seriated hats

. Other:J/ l .. L

4) Co£rec§ If incorrect, which number snow-person was . . =

selected
Finally, E says, pointing to snow-person #3, WHAT COLOR HAT BELONGS
TO THIS SNOWPERSON? DO WHATEVER YOU NEED TO DO TO FIND THE RIGHT
HAT FOR THIS ONE. ’ '

~ . : <o

5)' Correct . If incorrect, no. (6r\solor) hat selected ’
6) Strategyh\\iandom seriated hats snowmen

i ' 1] —
Comments:
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CONSERVATION OF.
Posttest Transfer #5

.

Materials: " FIELDS/LADYBUGS °

(Materials are two green-colored bpards to represent fields. There
are equal area ladybugs. Each ladybug measures 30 ecm x 20 cm.)

IDENTITY n e . | )

E dlsplays one field and places 3 ladybugs in a line across one
edge of the field. E says, THIS IS A FIELD WITH LOTS OF LADYBUGS ON
IT. PART OF THE FIELD IS NOT COVERED BY THE LADYBUGS (pointing). E
then scatters the’ ladybugs randon&y on the fields and asks the follow-
ing questions in random order:

7

-~ CAN YOU STILL SEE THE SAME AMOUNT -OF FIELD AS YOU COULD SEE
BEFORE?

- -

(a) Yes No No Response I don't know

(b)- Justification (HOW DO YOU KNOW? or HOW COULD YOU TELL?)

®
5

. -

CAN YOU SEE MORE OF THE FIELD NOW?

(a) Yes No No Response

¢

I don't know—

(b) Justification N '

. -

CAN YOU SEE LESS OF THE FIELD NOW?

¢
[

(a) Yes No No Respoﬁée

I don't know

(b)

EQUIVALENCE:

»

Justification

4

FIELDS AND LADYBUGS
" E presents the two 30 cm x 20 cm fields and shows their equiva-
lence by superimposing them. After S agrees that there is the same
amount of grass on each field, E says, WE ARE PUTTING A LADYBUG ON
. THIS FIELD. NOW POINT TO THE FIELD WHICH HAS THE MOST GRASS SHOWINGR
YES (or NO), THAT FIELD HAS THE MOST GRASS SHOWING. NOW WE ARE PUT-

|
2 . ’ |
/ 154
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- \ ' )
TING A LADYBUG ON THE OTHER FIELD. NOW DO BOTH THE FIELDS HAVE THE
SAME AMOUNT OF GRASS SHOWING? (Both ladybugs are placed in the upper

right hand section of the table). YES, BOTH FIELDS HAVE THE SAME
AMOUNT OF GRASS SHOWING. ’

Part A.

E says, WATCH WHAT I DO. YOU SEE. I AM PUTTING SOME LADYBUGS ON
EACH FIELD. (E places three ladybugs neXt to each other down one
side of one of the fields. Three ladybugs are randomly placed on
the other field.) E asks the following questions in a random order:

. DO YOU SEE THE SAME.AMOUNT OF GRASS ON THIS FIELD AS ON THAT
FIELD? -

(a) Yes No No Response I don't know

(b) Justification:

,
.

DOES THIS FIELD (ladybugs in a row) HAVE MORE GRASS SHOWING
THAN THIS ONE (ladybugs randomly distributed)?. .

-

(a) Yes -No No Response I don't know

.

(b) Justification:

DOES THIS FIELD (ladybugs scattered) HAVE MORE GRASS SHOWING °*
THAN THIS ONE, (ladybugs in a row)? .t .. .

/

-

P

f
: (a) Yes "« » No No Response I don't know

e

(b) Justifircation:
If S gets these wrong, repeat problem (see following‘section), scram-
bling the materials. . \

4

Part B. FIELDS AND LADYBUGS
E removes ladybugs from both fields and says, NOW WE ARE GOING
TO PUT SOME MORE LADYBUGS ON THESE FIELDS. I AM GOING TO PUT ONE
LADYBUG ON THIS FIELD, AND NOW I SHALL PUT A LADYBUG ON THIS FIELD.
EVERYTIME I PUT A LADYBUG ON THIS FIELD I SHALL ALSO PUT A LADYBUG
* ON THIS FIELD. (E places 3 ladybugs in a line down the side of one
field and 3 ladybugs scattered-on the other field. E then asks the

following questions in a random order:) .
+ 3

g | 159
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- CAN YOU SEE AS MUCH GRASS ON THIS FIELD AS THAT ONE?

I don't know

(a) VYes' No No Relsponse

-

(b) Justification : .

»

DOES THIS FIELD (ladybugs.in a row) HAVE MORE GRASS SHOWING THAN
THIS ONE (ladybugs scattered)? P

-

(a) Yes »  NO

]

(b) Justific3tion

No Response I don't know

DOES THIS FIELD (ladybugs scattered) HAVE MORE GRASS SHOWING
THAN THIS ONE (ladybugs in a row)?

(a) Yes No No Response I don't know

R

(bi Justification

«
Lt
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CONSERVATION OF NUMBER
.. Transfer Task #6
4 ot

Materials: 12 pennies,(8 for warm-up, 12 for tasks)

Warm-up . s

+ E constructs two parallel rows of evenly spacea pennies (6 penhies
in. the row clossegt to E, 2 pennies in the row closest to S) and

~ asks-
- DO THE TWO ROWS HAVE THE SAME NUMBER OF PENNIES?
fﬂ Yes No . ,,nﬂ\épo Response l
- WHICH ROW HAS MORE PENNIES? ;
éorrect - Incorrect .No Résponse'
. Equivalence “ . N
. ~ Parts (A) and (B) are Counterbalanced 3

() Expansion

. v
E ‘constructs two parallel rows (6 pennies per row) of evenly

spaced pennies in the center of the table, making _precise percep-
. tual correspondence (:12327) between the elements.of the two rows.
E discusses how the rows have the same number of pennies. After S
has agreed that they Jhave the same number of pennies, E expands the
row nearest to E. (. .':°I°0 .) : . 4

S L E then asks the following (randomly ordered) questions. 2
DOES THIS ROW HAVE JUST AS MANY (THE SAME NUMBER OF) PENNIES
AS THIS ROW? . ) ~—
v (a) Yes No No Response I don't know

3

(b) *Justification:

s 1. HOW DO YOU KNOW THAT? or HOW COULD YOU TELL?

.
PR '

- 2. If S says "no," E asks, HOW COULD YOU MAKE IT SO THEY -
I HAVE THE SAME NUMBER? or COULD YOU DO SOMETHING TO
: MAKE BOTH ROWS HAVE THE SAME NUMBER?
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DOES THIS ROW (long one) HAVE MORE PENNIES?

.
»

(a) Yes ' No No Response I don't know .

(b) Justification:
2., (If s says "yegj/x/fl.) ‘ ,

) -
DOES THIS‘R&N‘(short one) HAVE MORE:PENNIES?

(a) VYes No I don't know

No Response

El

(b) Justification:

1.

2. (If S says "yes" . . .)

L 3
*After S has given an adequate’ justlflcatlon, E does not request justi-
flcat;ons for subsequent questions. The second part of the justifica-
tion is asked only once--the first time S gives a wrong answer.

-

s
’

’ o (B) Pennies in a Heap
. . L.

e

E reestablishes equ;valence with § and then repeays'procedure in (a)
except one .row of pennles is plled in a heap.
: }
ARE THERE JUST AS MANY (THE SAME NUMBER OF) PENNIES HERE (row)
AS THERE ARE HERE (heap)?

(a) Yes No No Response - y T

- v
-

(b) *Justifiéation: -

\ 31 1.. ) ¢ .

_ .2, (If S says "no," E asks, HOW COULD YOU MAKE IT SO THEY
HAVE THE SAME NUMBER? or COULD YOU DO SOMETHING TO
MAKE BOTH ROWS. HAVE THE SAME NUMBER?) '

ARE THERE MORE PENNIES HERE (row)?

¢

(a). Yes No .

No Respons

v 158




148 “

(b) Justification: : .

~— 1. Co L . ;o

2. (Iig says "yes" . . .)

ARE THERE MORE PENNIES HERE (heap)?

» »
- (a) Yes ~_No—  No’Response - o,
{(b) Justification: ' s
¢ l . 1

2. (If S says "yes" . . .)
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APPENDIX B \
FOUR TYPES OF ADVANCE ORGANIZER LES%ONS
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5. -l T e
° ‘ CLASSIFICATION #1

E: WE'RE GOING TO BE, TALKING ABOUT A LOT OF THINGS TODAY, AND ANOTHER
- WORD FOR THINGS IS OBJECTS. CAN YOU SAY THAT WORD?

- . CL o ' . - ?

Ss: Objects -

LET'S SEE-<CHRISTOPHER,

-

. THERE ARE AID§ OF OBJECTS IN THIS ROOM.
CAN YOU SPOT AN OBJECT IN THIS ROOM?

C: ' Trucks (points to some of materials on high table) ,

E: THERE WERE SOME TRUCKS YOU SAW, AND TRUCKS ARE KINDS OF OBJECTS,
RIGHT. HOW ABOUT YOU, BRIAN, CAN YOU SPOT ANY OBJE(%TS IN THIS
RCX)M’ -

»,

B: Chairs ~ -

-

E: THERE'S LOTS.OF THOSE OBJECTS--A BUNCH OF CHAIRS IN HERE.

. AND HOW
", ABOUT YOU 7ODD? WHAT'S ANOTHER OBJECT IN THIS ROOM?
. . : N . [ ) .
T:, A box ot . ] .

ot

_E_I:‘ A,BOX; LIKE THE ONE I BROUGHT ALL MY STUFF OR MY .OBJECTS IN. AND
HOW ABOUT You, BRAD, 'DO YOU SEE ANY- MORE OBJECTS IN THIS ROOM?

AN B: ° Chairs (othars whisper table) Table 1o} . .

|t

HOW ABOUT (points: to clothes) THIS STUFE?

-

ELE Clothes ' pants

E: YES, CLOTHES ARE OBJECTS; CHAIRS TABLES (S: I/said chg_ rs).
— ALL THOSE THINGS ARE OBJECTS. THERE ARE CERTAIN THINGS THAT
) WE CAN. KNOW ABOUT OBJECTS", CALLED THEIR PROPERTIES. _AND ONE OF
THE THINGS WE CAN KNOW ABOUT THEM (OR ONE OF THEIR PROPERTIES) IS
RN THEIR COLOR RIGHT?

. R
N3 . : I

[

@ Ss:, Yeah, right ° & ) ) ' . -
S . E: LOOK AT THE CHAIRS IN THIS ROOM--WHAT QODLOR ARE MOST OF THE CHAIRS?
- o~ s . he . s 5 .
. 8: -Silver or brown? . L
Y. S ¥ ‘ L :
Ey RIGHT; WHAT COLOR ARE' BRAD'S PANTS? (green)’ AND HOW ABOUT HIS

'SWEATER? (green) AND WHAT COLOR IS BRIAN'S SWEATER? (blue ahd
rq@) SO ONE OF THE THINGS WE CaN MEASURE ABOUT OBJECTS IS' COLOR--
THINGS HAVE SPECIAL COLORS. ANOTHER THING WE CEN MEASURE IS SIZE.
 “WE CAN MEI-\SURE USING THINGS LIKE THIS (brings out tape measure) .
' * HAVE YOU EVER USED ONE OF THESE? .

e N - .- .
/ . llna ) K
LY ‘

# )

N
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Ss: I used it (etc.) - / .-

, ) :
SINCE PEOPLE ARE SORT OF OBJECTS OR THINGS WE COULD MEASURE HOW
TALL SOMEBOBY IS OR HOW LONG ANOTHER KIND OF OBJECT IS. . IET'S
MEASURE BRAD AND LOOK.AT THE PROPERTY OF HEIGHT, OR HOW TALL HE _
IS. HE IS 46" TALL. I SAW A CHART IN THE ROOM WHERE YOU'D ALL
MEASURED HW TALL YOU WERE . .

|m

YOU CAN ALSO MEASURE HOW HEAVY THINGS ARE. ‘FEEL THESE WEIGHTS.
~ ' ¢they do) THEY'RE NOT ALL THE SAME--THEY ARE DIFFERENT WEIGHTS
OR WEIGH DIFFERENT AMOUNTS. 'JUST LIKE OBJECTS HAVE DIFFERENT
COLORS AND DIFFERENT HEIGHTS, THEY ALSQO HAVE DIFFERENT WEIGHTS.
AND THESE WEIGHTS ARE OBJECTS, AREN T THEY? P
. - g

Ss: Yup .
E: RIGHT >

E: YOU CAN EVEN MEASURE HOW HEAVY YOU ARE, BY GETTING ON THE SCALES.
-~ THE SCALES MEASURE THE PROPERTY OF WEIGHT, OR_HOW HEAVY,
(E weighs all Ss, comparing them) N
ANOTHER WAY TO MEASURE IS TO COUNT. WE CAN COUNT HOW MANY OB-
JECTS. HERE ARE SOME CARDS WITH DOTS ON THEM. HOW MANY GREEN
DQTS ON %T CARD? - .

Y

Ss: One \> ) . L] -
N

E: HOW MANY DOTS ON THIS CARD (points) - . X

Ss: Two - \
< E: AND ON THIS ONE? - . '

§§: Three (one of them points to last card) four
E: THAT'S VERY GOOD!, SO, ;ONE OF THE THINGS YOU CAN MEASURE ABOUT OB-
. JECTS IS._HOW MANY. WE.CAN MEASURE IN ALOT OF WAYS. SO FAR YE'VE
g N SEEN WE CAN MEASURE BY COUNTING, BY WEIGHING, BY MEASURING HAW
LT LONG OR WIDE--HOW ABOUT MEASURING BY TASTING? DID YOU KNOW WE
COULD DO THAT?

- ~

Ss: No!! e

>

- E: DON'T YOU THINK SO? WELL, TRY THIS. HERE ARE SOME CUPS WITH DIF-
. FERENT THINGS TO TASTE IN THEM. YOU WILL NEED TO WET YOUR FINGER
- A LITTLE BJT, THEN PUT IT IN THIS CUP (with sugar) AND GET A
LITTLE TASTE ‘DOES THIS TASTE SWEET TO YOU, OR SOUR, OR 7HOW'(’

£ 5
SsT Sweet--thdt' s like sugar

-
*

162 .
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THAT'S RIGHT~-IT TASTES SWEET BECAUSE.IT'S SUGAR. YOU DIDN'T SEE
A SIGN ON THIS CUP THAT SAID SUGAR,|DID YOU? (Ss: no!) AND STILL
YOU KNEW HOW IT TASTED, AND COULD EVEN GUESS WHAT IT WAS. YoUu | -
MEASURED WITH YOUR-- d

Tongue E: RIGHT--YOU USED YQUR TONGUE AND TO MEASURE

(points to other cup) THIS STUFF MIGHT NOT TASTE SO GOOD, SO ¥OU
DON'T HAVE TO TRY IT--BUT IF YOU DID, IT WOULD TASTE VERY DIFFER-
ENT, BECAUSE IT'S FLOUR.

Ick!! ohh (one taste$ it)
HOW DOES IT TASTE? IT'S VERY DIFFERENT FROM THE SUGAR ISN'T IT?

Yes--I want some more sugar.

HERE YOU GO; SO WE'VE JUST TALKED ABOU"I"iSOME OF THE WAYS TO MEASURE
(listened to jars for matching sounds) AND WE ALSO TALKED ABOUT
OBJECTS. YOU KNOW THERE ARE SO MANY OBJECTEE OR THINGS ALL AROUND
US, THAT WE HAVE TO HAVE SPECI WAYS TO THINK ABOUT THEM AND RE-

' MEMBER THEM. ‘ L

Ss:
E:

Sse

1o 1m0

It

Ss:

E:

ONE WAY IS TO PUT THINGS THAT ARE ALIKE IN SOME WAY, OR ARE THE '
SAME, INTO GROUPS. WE'LL BE TALKING, ALOT NOW ABOUT MAKING GROUPS
OF THINGS WHICH ARE ALIKE IN SOME WAY.

FIRST, I.ET'S BE SURE WE KNOW WHAT BEING ALIKE OR THE SAME MEANS.

. - ~ .

What

HIS SWEATER IS (points)-- . g .
red 'E: AND HIS SWEATER IS Ss: red E: SO THEIR SWEATERS ARE
THE SAME--RIGHT TODD? ‘ ] '

. <>

Right * ® -

*

AND BRAD'S PANTS ARE GREEN AND SO ARE BRIAN'S-~RIGHT, CHRISTOPHER?
. . . s

‘4

.

: kight ’ . * -

NOW, BRAD'S PANTS ARE GREEN AND TODD'S SWEATER IS RED, SO THEY ARE
NOT THE SAME THEY ARE DIFFEREN'I‘ RIGHT?

Yup, right, yeah

.
-

sd, WHEN THINGS OR OBJECTS HAVE THE SAME PROPERTY, WE CAN MEASURE--
LIKE THE SAME COLOR OR TASTE, WE_CAN PUT THEM TOGETHER BECAUSE -

THEY ARE THE SAME. . ’
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- . . : e
(E gets out the plastic bears) s T
HERE ARE SOME LITTLE BEARS-zTHEY ARE THE SAME IN THAT WAY--THEY'RE #
ALL LITTLE, BABY BEARS. THE BEARS ARE AWML THE SAME SIZE, TOO, ~ ) a
AREN'T THEY? ' ~ . . -
i T S T e e < '
. Ss: Yup, guess SO TR TN e - e
/ oo s :

E: ' BUT THE BEARS ARF ALSO DIFFERENT IN SOME WQY—-THEY ARE DIFFERENT .
COLORS. : ) ’ )
M BN 8 S

C: Some of th& bears aré blue and some of the bears are red, right? _

. ; ,
NOW, WE CAN MAKE SOME GROUPS OF BEARS WHICH

ARE LIKE IT--OR BLUE-~AND PUT THEM WITH THIS BEAR TO MAKE A

BLUE GROUP.

ALSO BE SURE THAT YOU PUT ALL

- »
LY
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BE CAREFUL TO PUT %LBLUE' BEARS IN THIS GROUP.
T UE BEARS IN THIS GROUP AND

!

E: RIGHT, CHRISTOPHER!
ARE ALIKE BY COLQR. WE CAN MAKE A GROUP OF ALL THE BLUE ‘ *
) (BRIAN--WILL YOU PUT ALL THE BLUE BEARS IN A GROUP?) )
\ - * Q *
B: O.K. / , '
: - E: NOW, BRIAN, BE SURE TO PUT EVERY BLUE BEAR IN YOUR GROUP AND NOT
¢/  LEAVE ANY ouT--DID !90/ DO -THAT? _ ’ ‘ .
. 1 .
5T Yes--that's all of 'em 4 \ . ) &
E: NOW, TODD, CAN YOU MAKE A GROUP USING ALL THE RED BEARS? BE CARE-
FUL TO PUT ALL THE .RED BEARS IN YOUR GROUP AND NOTeLEAVE ANY OUT!
@ | . o .
T: There--done! . *
E: NOW MAKE SURE THAT ALL THE BEARS IN YOUR GROUP ARE RED--ARE THEY?
T: Think so~~yeah (E scrambles bears again) -
E: GOOD! NOW, I'LL TELL YOU AGAIN HOW T MAKE GROUPS, OK? FIRST YOU '
HAVE TO LOOK AT ALL THE QBJECTS--HERE IT'LL BE THE BEARS. LOOK
AT ALL THE BEARS. ARE YOU LOOKING AT THEM? v :
Ss: Yes, o.k. D b ¥4
st » .
, E: NEXT WE LOOK FOR®A PROPERTY ‘THAT SOME OF THEM SHARE--IN THIS CASE,
A COLOR THEY SHARE. LET'S SAY WE SEE,THAT SOME OF THE BEARS ARE .
- BLUE, 0.K? \ ' - Y
ss: O.K. : ‘
. ® : :
E: NOW PUT A BLUE BEAR OVER HERE AND FIND ALL THE OTHER BEARS WHICH A
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- 3 .
: - THEY'RE ALL RED BEARS, SO THEY'RE THE RED GROUP,  RIGHT?

. grouping)

TN T TR et e SRR TR

5

DON'T LEAVE ANY ouT. (E finishes group)
NOW, LOOK AT T_IiE BEARS WHICH ARE LEFT-~THEY 'RE ALREADY IN A GROUP,
AREN'T THEY? ' 1 -

s
k4

Yup

n
s

Right, .yeah

(gets out mice--same colors) HERE ARE SOME MICE TO ADD TO OUR
BEARS. THEY ARE ALL MICE, BUT SOME OF THEM ARE DIFFERENT COLORS.

They're red and blue, too!
Look at the mouses! ) .

I know--we can put all the mice in a group and all the bears in a
group. ’ '

RIGHT, "CHRISTOPHER! THE MICE ARE DIFFERENT SHAPED THAN THE BEARS.
NOW* WE CAN SCRAMBLE ALL OUR QBJE(}TS TOGETHER--ALL THE MICE AND ALL
THE BEARS--AND WE CAN MAKE NEW GROUPS. FIRST, LET'S MAKE GROUPS
BY WHAT KIND OF ANIMAL THEY ARE. BRIAN, CAN YOU MAKE A GROUP
USING ALIL THE MICE--NO MATTER WHAT COI.DR THEY ARE?

Sure--these mice are mine--little gxeecey, micey, mousy (wh:.le

[4

NOW, DID BRIAN .PUT EVERY MOUSE IN HIS GROUP AND NOT LEAVE ANY OUT?
AND DID HE MAKE SURE THAT'EVERY ANIMAL IN HIS GROUP WAS A MOUSE?

~

Yep, yup )
GOOD ¢ sq’ BRIAN MADE A GROUP OF MICE. NOW, TODD, CAN YOU MAKE A
GROUP QE: ALL THE BEARS--NO MATTER WHAT COLOR-THEY ARE?

0.K. (does so, rather slowly) ‘*‘/ .

-
LOOK AT THESE TWO GROUPS--ONE HAS ALL THE MICE IN. IT AND THE OTHER
HAS ALL THE BEARS. GEE, TODD, THOSE ARE LINED UP SO NICE I HATE
TO MESS UP YOUR ROW, BUT I WANT TO SCRAMBLE THEM ALL' UP AGAINAND

MAKE A BIG GROUP OF ALL THE PLASTIC ANIMALS OK?

-

]

Well, O.K. héﬁ . - ‘ . .

SEE-~ALL THESE PLASTIC ANIMALS ARE TOYS, RIGHT? ) .

-

Yup, right’ . . - '
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NOW, LET'S MAKE DIFFERENT GROUPS THAN LAST TIME. THIS TIME LET S
PO IT BY COLOR, RATHER THAN BY SHAPE.

3
(3

THIS TIME IT WON' T MATTER WHETHER BJECT OR ANIMAL IS A BEAR OR
A MOUSE,, ONLY THE COLOR WILL- R. RISTOPHER--CAN YOU MAKE
A GROUP USING ALL THE RED OBJECTS? BE+SURE TO PUT EVERYTHING

THAT'S RED INTO YOUR GROUP AND, NOI‘ LUE THINGS, OK?
)

o.k.--here's the-group (hands it to.Brian, saying:) Brian you can
take care of these things for me ) o .
GOOD~--NOW BRAD, CAN YOU MAKE A GROUP OF ALL THE BLUE THINGS--
REMEMBER WE'RE JUST MAKING -THESE GROUPS BY COLOR, NOTHING ELSE.

\
°

0.K.--how's that one?

a . .
FINE! SO WE MADE TWO DIFFERENT KINDS OF GROUPS FROM THESE SAME
OBJECTS DIDN'T WE? FIRST, WE MADE GROUPS BY SHAPE OR WHAT KIND -

3

. .OF ANIMAL AND SECOND OR LAST WE MADE GROUPS BY. COLOR. AND WE

COULD SAY THAT WHEN WE PUT ALL OUR THINGS BACK INTO ONE BIG
GROUP THAT ALL THE THINGS WERE PLASTIC ANIMALS, RIGHT? -~

N

Right! yup

>

(gets out hooks or "anchors" same colors) HERE ARE SOME MORE PLAS~
TIC OBJECTS. SHOULD WE C,AL THEM HOOKS OR ANCHORS?

«4, .
Anchors, anchors
OK, SO WE CAN PUT THESE Aig RS WI THE OTHER OBJECTS AND
- 'CALL THE GROUP WE MAKE P TIC THING§ PLASTIC TOYS. NOW, WE

CAN MAKE. MORE GROUPS LIKE WE'VE BEEN DOING. SHALL.WE DO IT
BY COLOR FIRST? - L, . .

3 -

P

‘\/

- .

OK T: -Let me do it f:Lrst! e 4 e

// ‘ o°
OK, TODD, CAN YOU PUT ALL THE BLUE THINGS INTO ONE -BIG GROUP?
REMEMBER, IT DOESN'T MATTER WHETHER THEY'RE ANCHORS OR Bm OR

MICE--IT ONLY MATTERS IF, THEY ARE BLUE.- .

A \ ~ - . -

- /

Here, let me heip you, ded--you need this one too--he was g01ng
to leave all the mice out. . -
+ Ny

E: NOW, DOES IT,LOOK LIKE 5{2 B |
Ss: Yup, guess so T £ &" .
B:g\AND ARE ALL -mz.f 'THINGS IN HIS GROUP BLUE? . - _ - . .
-~ . ‘ 1
Ss: Yes B: ‘Sure! ,(\\(// ’ T . c

. 0
?- s =4

S 166 4 T o
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Ss: Can we just play with them?

R Here--éhey're already like that, see? ‘

NOW LOOK AT THE OBJECTS THAT ARE LEFT32BRAD, CAN YOU PUT ALL THE
RED THINGS TOGETHER INTO ANOTHER BIG GROUP? .

: >

.
e

SO, ALL THESE THINGS ARE TOGETHER (points) BECAUSE THEY'RE BLUE. .
AND ALL THESE' THINGS ARE TOGETHER BECAUSE THEY'RE RED. NOW, '

LET*S SCRAMBLE THEM ALL UP AGAIN INTO. OUR BIG GROUP OF PLASTIC

TOYS, OK? , !

Tow ’

SURE, WHEN WE'RE DONE MAKING GROUPS YOU CAN JUST PLAY FOR AWHILE.
NOW, LET'S SEE IF.THERE'S ANOTHER WAY WE CAN MAKE GROUPS USING * °
THESE SAME OBJECTS. HOW ABOUT BY SHAPES AGAIN? CHRISTOPHER, CAN

YOU MAKE A GROUP OF ALL THE ANCHORS? WHILE HE'S DOING THAT, BRIAN,
CAN YOU PUT ALL THE MICE INTO A GROUP? YOU CAN HELP EACH OTHER
FIND EVERYTHING YOU NEED, MAYBE.

+

(each does this well) - v

"E: -

ol

> - -

=

- VERY GOOD! NOW THERE ARE THREE DIFFERENT GROUPS WITH OUR SAME
PLASTIC 'I‘OYS A GROUP OF ALL THE BEARS, A GROUP OF ALL. THE MICE,
AND ONE WITH ALL THE ANCHORS. ~ -,

(E puts these ‘away and brings out plastic dishes):

E: HERE ARE SOME DISHES~~WE COULD PRETEND THIS IS A PICNIC, OK?

\ , ; . o
.

: 8s: .Good, yummy, - let's go,; itis too cold! ) .

.E:

Ss: . Yup, rlght -

7
E:

A\

\

\.NOW,'ALL psE OBJECTS Ané\fpasric DISHES, RIGHT? EVERY ONE?

. -

» =

¥

\‘ M ‘ .l( .
BUT THERE ARE DI ERENT KINDS OI' DISHES HERE—-THEY'RE NOT ALL THE
SAME KIND, ARE . ¥? LET—"S SEE, IF WE GAN MAKE GROUPS OF THESE
‘DISHES BY. SHAPE. TGDD, CAN YOU PUT ALL THE PLATES IN A PILE?

¥ CHRIS--CAN YOU ‘PUT ALL THE BOWLS TOGETHER, AND "BREAN, ALL THE

CUPS? (they do so) . /« A
- »/' .
OH, THO ARE GOOD GRO —! NOW WE CAN GIVE.THESE DIFFERENT GROUPS

NAMES CAN'T WE-~NAMES THA‘I‘ 'TELL_US WHAT'S IN ’I'HCESF DIFFERENT
GROUPS. YOURSYS ARE' WHAT, BRIAN?

® ' ~ ’

All the éups :

.
3

7,

AND .WHAT ABOUT THE /FHINGS IN YOUR GROUP TODD?

e . K
v,

' < ’
The bowls, -I &ean—- (C: ’your's are the.plates Toddl) oh--the plates, |

T:
- ‘OK indl ‘ v T
Jd - 5 . "
s, . N )
- ’ ° >
- . a3 \
- ° - 1b . ~
~ .
A - - -
i . .. ' .
& ~ -4 /’




g_:
(o :

BE:

{17]

S:

B:

AND YQUR'S CHRIS?

All the\bowl§ in here '

v

A

(collects dishes) NOW WE'LL BE MAKING GROUPS WITH LOTS OF MATERI-
ALS WHEN I, COME BACK, BUT. THE LAST THING WE'LL MAKE GROUPS WITH
TODAY IS M&Ms OK?

Ny 2

vt
/

oh boy--good, umm, can we eat 'em?

AFTER WE'VE MADE GROUPS BY DIFFERENT COLOR YOU CAN EAT 'I‘HEM--
OR IS IT TOO EARLY IN THE MORNING TO EAT CANDY? ,

«, L 4 . ’
No, no - 2!

I llke to play with the MsMs, but I won' t play w1th that shark
back in the room!

~

(all Ss'grouped by color and named their groups correctly)
S ° )
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CLASSIFICATION #2 )
. @ _
WHO CAN NAME SOME THINGS THAT THEY SEE IN THE ROOM? . ' .
Nothing  , S oo s .-
WHAT'S SOMETHING YOU SEE IN THE ROOM? CAN YOU NAME SOMETHING ' ) .
WHEN YOU SEE* SOMETHING? . . <
ﬁglhing (Tommy, faintly: a light) - *
WHAT DO YOU SEE T%IMY? .
A light ‘z
WHAT DO YOU SEE MIKE?' &
Nothing ¢
T DO YOU SEE DOUG? % .
* i :\' ' - _ .
A chair - f 5
%

KATY~-~-WHAT DO YOU SEE IN THE ROOM?

(laughing) nothing! : .

. - - . -
I SEE AfFEW THINGS IN HERE--SOME KIDS, TABLES, CHAIRS, A PROJEC- -
TOR-~ :

- ¢
Hey, ye got a projector but'the\light burnt ont, and we got a new’
one, then mom had to bring it back to the library and we showed
cartoons > /e .

-

OH, YOU SAW CARTOONS AT 'HOME? THAT'S NEAT! SO, I SEE ALOT OF

THINGS IN THE ROOM; DO YOU KNOW WHAT IT MEANS W'HEN THINGS ARE = -
THE SAME? © ' S :

v %‘\ i . . . -
LET'"S SEE——WHAT ABOUT THOSE CHAIRS--DO YOU THINK THE CHAIRS ARE
ALIKE OR THE SAME IN SOME WAY? N 8

" - ”

Nothing D: same wood -

Hah uvh I dunno

IDUG_ SAID"(I'HEY HAVE THE SAME WOOD. Wl'.IAT ABOUT COLOR?
Some are same -coloy ‘ . . -

.
s v 1 ’ ° * r\ . L4
R4

- K . -
. . ’
. 163 ‘ L . )
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(pbints to M's shirt and vest, which were different colors) IS
HIS SHIRT THE SAME COLOR AS( HIS VEST?

No

WHAT COLOR IS HIS SHIRT?

o

° »
Blue my nametag matches my shirt!

YES, YOU'RE IN THE BLUE GROUP, SO IT LOOKS LIKE YOUR SHIRT MATCHES
YOUR NAME TAG. AND WHAT COLOR IS HIS VEST? . (pointg)
. : !

Red

HMMM. SO DO YOU THINK HIS VEST AND SHIRT ARE THE "SAME gOIDR OR
DIFFERENT COLORS? '

‘

Different, dunno - D: and mine are the same

MOST OF ,YOU HAVE SOME BLUE ON, DON'T YOU?

Yup I match me too

s ? .

WHEN YOU MATCH LIKE THAT DO YOU THINK YOU'RE THE SAME OR ARE YOU
DIFFERENT? ‘ '
Ny

Same same o ) &

I match you too

-

* (brings out tape measure) DO YOU KNOW WHAT THIS IS?

String , * measure thing :

DO YOU KNOW WHAT WE CAN USE IT FOR?
.

Hold it up to me--I'm bigger than everybody

© SO YOU WANT ME TO HOLD IT TO YOU LIKE' THIS (measures his height)?

/( 1
‘ Yup~--see how tall I am? . . < . .
SO, WE CAN USE THIS TO MEASURE HOW TALL YQU ARE, RIGHT? .- N

’

Yup, yes, me too it's my turn-~I'm tallest one (etc.)

(after measuring all kids) ARE YOU GUYS ALL THE SAME HEIGHT OR ARE
YOU DIFFERENT HEIGHTS?

~

different I'm so tali

Same no, biggest

. P

L ) . -




§:‘ brings out cups with flour, sugar) ]
Ss: What's those? something to eat? . -
E: DO YOU WANT TO TASTE THESE AND SEE IF YOU CAN TELL WHAT THEY ARE?

Ss: Yummy, what's this one? L
'E: MAYBE YOU CAN TASTE THIS ONE FIRST AND GUESS WHAT IT IS? (hands
. them sugar)

Ss: Umm good I, can tell it's sugar--it looks like sugar

E: DO YOU THINK YOU COULD TELL IT WAS SUGAR ;F YOU COULDN'T SEE IT? % ’

K: No B: Sure, I could it's so good 1t's sweet like sugar
4
L]

E: AND WHAT ABOUT THMS ONE (flour)? - ’ . d
Ss: Ick! lt's 1cky . . ,

E: CAN YOU GUESS WHAT IT IS? . : ’ »
/ . >

Ss: Salt? no, what? not sugar? Is it flour? oh: yeah flour for o
dough, right?

T

. N ® . .

(gets out -scale)

»
>

E: WHAT'S THIS--DO YOU KNOW?

8s: Scales dunno o

E: WHAT CAN YOU 'l?LL FROM STANDING ON THIS?

s: How much you‘weigh; right? .

(]

(E weighs all'§§f. > : ’ e ‘ ‘
E: -(gets out jars with different things in)
v - Ss: What are those for? " ’ .

E: -CAN YOy LISTEN TO THEM? SHAKE ONE AT A TIME, MAYBE? DO ANY OF
, . THEM § UND THE SAME? CAN YOU FIND TWO THAT ARE JUST ALIKE, OR NOT?

~ sk: - try it--some trouble with it--want éo take 1ids ,0ff, etc. K

7 . finds two that sound alike ) , e
“~ E: NOW LET'S TAKE THE LIDS OE‘F THESE TWO AND SEE IF SHE COULD TELL L
, . THAT THEY WERE ALIKE. LOOK--&HAT DO THEY BOTH HAVE IN THEM? '
¢
\ ST N ,/ . . .
; \ 3 * ) ‘ > . ' '
Ll @ ’
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-§§£ Beans! Can we eat them? -
E: *NO--THEY'RE DIRTY BY NOW--AND VERY HARD, NOT COOKED OR ANYTHING, *
DON'T YOU THINK THEY'D BE BAD? .

]

S§s: No well, maybe look dirty too .
. 4
E: WHAT DID YOU USE TO FIGURE OUT WHICH TWO WERE THE SAME, KATY?
> &
. ‘ ‘ - .
K: I dunno--just knew it

E: DID YOU USE YOUR MOUTH, YOUR HANDS, YOUR (points to ears)

&
K: Used my ears to know it

\ .
. (puts these away and brings out bears) T ARE THESE THINGS, DO ,
YOU THINK? . . Yo 3

-
"

j=

- 2

Ss: Bears no dunno

ARE THEY ALL BEARS? ARE THEY ALL THE SAME SOMEHOW? .
t L

P

|3

Ss: No--they're camels (laughter)

E:™ IS THERE A WAY THEY'RE ALL ALIKE?
- - ! .
Ss: . (M: no K: no T: bears--all bears others: nol)

E: ARE THEY ALL BEARS? “ P
. * - ° (" J
K and T: . There's camels! K: They're zebras!!

E: LET'S CALL 'EM CAMELS, OK? '

s: No, some are bears - !

— ~

) ' : : .. *
E: WELL, SHALL WE CALL THEM BEARS? HOW ABOUT YOU--CAMEL GUYS, IS
BEARS OK? . ) - :

s: OK qpat's allright C.

v , ap . .
D: Uh, I want to call 'em camels ' * . &

: OK, YOU CAN CALL THEM CAMELS, NOW, ARE THEY ALL BEARS' (to E, all- -
:« (interrupts E) no there all camels ‘ .

E: OK, FOR DOUG, ARE THEY ALL CAMELS? i ' . -

~Others Ss: no(ﬁll bears u

. b3

3
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ARE THEY ALL ANIMALS OR NOT? .

. § \ )

Yup these are\animals , - \
OK, SO YOU THINK THEY ARé.ALL ANIMALS--ARE THEY THE SAME THEN? - .

ng' maybe

HOW ARE THESE ANIMALS DIFFERENT--CAN YOU TELL? Y T

= i

I don't know , oink, oink hqw are éhey? . -
ARE THEY DIFFERENT SIZES? ) ' ‘ L

.

no, no, yucky  (Katy puts béars in back of her)

LET'S SEE KAT¥¢'S BEARS, OK? \/
I got none--no bears ¢ T: there tﬁey are--show us your bears, ) .
aren't you play;ng this game, silly? - .
brings out bears--Well here you go . .
THAN’KS’, KATY. ARE ALL THESE LITTLE BEARS THE SAME COLOR~-WHAT DO
YOU THINK? . . o " - ( , .
No--some blue some of them are red ) ) g
OK--(points to a red one) WHAT COLOR IS THIS ONE? . R
red ‘(M:; no--purple) ' | ‘ } Y
MOST OF YOU THINK IT'S Rib? . o ‘-‘"\,
Yup, ves, it'slred '
CAN YOU FIND ANY MORE EEARS THAT ARE LIKE THIS ONE :6MEHOW? -,
ﬁére's another red one, and another one, bunch of rea ones, right? «
HMM-~-CAN YOU PUT THOSE REDS TOGETH'ER SOMEHOW? tBOW WOULD BY;)U DO g~
THAT? ) 7
Iﬁ ﬁy hand like this'(also has blue ofies in hand, though)
" caN You LOOK AT ALL THOSE BEARS IN YOUR [AND AND SEE IF THEY'RE
ALL THE SAME OR NOT?
" Look, Tom;y—-give‘mé those blue ones you don't need 'em Vet '

~

I . : v
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E: WHY DOESN'T HE NEED THE BLUE BEARS?

»

K: I dunno .he just doesn't now

RN
/

E: NOW THAT KBTX:TOOK AWAY THE BLUE ONES, EQMMYT-WHAT COLOR ARE ALL
THE BEARS IN YOUR HAND? DO' YOU KNOW? ’

3

T: They're all the red ones

5]

SO, ARE ALL THE BEARS IN YOUR HAND RED NOW?

.

T: Yes
E:

» DO YOU HAVE-ALL THE RED BEARS THERE ARE HERE IN YOUR HAND?

.

M: No, hexdoesn't cause here's one by me $ Here, ‘Tommy

E: NOW, DOES TOMMY HAVE ALL THE RED BEARS Iﬁ\HIS HAND?

n

Yup yes guess bg;does
. DO YOU HAVE SOME BEARS NOW KATY?’ \ : <

K: Uh huyh .

.

E: WHAT COLOR ARE YOUR BEARS? - s . X
K: The blue bears they like me . v
\ * .
‘E: THAT'S/GOOD--ARE ALL THE .BEARS IN YOUR é:m.sm’m ONES?  °
E: J

s
r
2

K: Yup -

E: ' DID YOU MISS ANY OTHER BLUE ONES? °

«

K: Nope all he they like me alof so they all came here

. »
E: NOW, DO YOU T INK WE CAN SCRAMBLE THEM ALL UP TOGETHER AGAIN?
. . . -

Ss: Well, OK .géw I'1l-take a ‘turn (etc.)

E: WHAT COULD WE CALL THIS BIG GROUP OF THINGS--WHEN IT'S ALL TOGETHER

/

'LIKE THIS? / ——

4

/ . B
s; I don't know call it stuff call it camels again (laughter)
no, they're bears T

|

E: HERE ARE SOME OTHER'ANIMALS--CAN YOU TELL WHAT THEY ARE?
. \\ . ' .

.o 174
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~ . “ - ’
Ss: rats no mice little/mices look at their whiskers! I like
them better than bears
‘ E: COULD WE JUST MIX THEM IN WITH OUR BEARS NOW? (
Ss: OK no all right . “‘x\
E: WHY DON'T.WE? NOW, MIKE, CAN YOU MAKE A GROUP WITH SOME OF THESE ' o
THINGS? 0 : " 4
T: No Well, how about’ the blue mice=-only blue mice are over by me -
now - § ’ F
i -
E: DO YbU WANT ANY OF THE OTHER BLUE ANIMALS IN YOUR GROUP TOMMY?
T: No, just the mice '
K: I want the red mice, then! Here give ‘'em to me now -
- E: DO YOU GUYS THINK YO ULD PUT THE RED AND,THE BLUE MICE TO- )
GETHER IN A GROUP? _ .
Ss: No Why do that? they like to be like @is (points)
E: (points to the bears) ALL THE BEARS ARE STILL TOGETHER. ARE THEY,
IN A GROUP DO YOU THINK? . - ! . o
Ss:' No maybe a Bear group (Tommy)
“ :
. E: SINCE THAT'S A BEAR GROUP, COULD WE CALL THOSE TOGETHER (pmnts
again) A MICE GROUP, OR NOT? . BN
e Ss: No nlaybe why .do that?
. ) N . ot . . Ld -
5 E: ARE THEY ALL MICE--WHETHER THEY'RE RED OR BLUE? ' ™
: , ’ . ) : . X J
Ss: 'Yes sure ¢ lots'a mice L N e
’ E: THEN COULD YOU PUT THEM ALL TOGETHER AND CALL IT A MICE GROUP?
Y
\—j ' Ss: Maybe, yeah .go ahead \ R
- E: LET'S TRY IT, OK? (they do it correctly) NOW WE'VE GOT HOW MANY
4. . ! GROUPS (po to bear group and then to mice group)?

—

. Ss: -one  two p 6"gi‘oups ‘now, right? .

lt‘l

Ev- ‘AND&ONE GROUP IS WHAT? ° .’ IR

! T: Bears and one is mice T - '




N -
«
\ ~
*

E: OK! LET'S SCRAMBLE THEM UP. AND ADD THESE THINGS _l(gets out anchors)
WHAT DO YOU'WANT TO CALL THESE? . N

.

o ” .
Ss: Tables ‘hooks | no tables they're little tables for the mice

tQ eat on! |, . .
E: 'LET'S SEE WHAT KIND OF GROUPS YOU CAN MAKE OUT OF ALL THE | -
THINGS, OK? d " “
. ’ N
. (groupings were still very random--25 minutes was up) -
[ I8 R - N
\ e
’
. f
b v
»
& | ¢
. M 2
’ k|
. x R
-

e e e e e e .
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g!_:

p_:

E:

L)

{9
.

E:

Brandon: Same kind, same wood

Jennifer: They have same wood, too--same color chairs--all are brown

. f) . ‘
Sst,¢ ¥eah, right ’ ) /

Neal: This one! C a

. /

“ SERIATION #1

4 , <0 E
WE'RE "GOING TO BE MAKING SPECIAL KINDS OF GRQUPS--GROUPS WHICH
ARE IN ORDER. A GROUP IS A WAY OF PUTTING THINGS TOGETHER THAT
ARE ALIKE IN SOME WAY. THIS MAKES IT EASIER TO THINK ABOUT THEM,
OR REMEMBER THEM. '
IN THIS ROOM WE .COULD MAKE A GROUP OF PEOPLE, OR OF CHAIRS. *
GROUPS SHOULD PUT THINGS TOGETHER THAT ARE ALIKE IN SOME WAY.
LET'S THINK ABOUT WHAT IS ALIKE OR THE SAME ABOUT ALL THE CHAIRS
IN THIS ROOM.

N o

- - .

THE CHAIRS ARE THE SAME KIND, BECAUSE SAME WOOD--RIGHT, BRANDON! *
IF WE MADE A GROUP OF TABLES IN HERE THEY MIGHT BE THE SAME .
CAN YOU SEE HOW THEY WOULD BE THE SAME? . e

THEY HAVE THE SAME KIND OF WOOD, AND MOST ARE THE, SAME COLOR. .
THE TABLES ARE DIFFERENT IN SOME WAYS, TOO--FOR EXAMPLE, SOME 4
OF THE TABLES ARE ROUND AND SOME ARE SQUARE (E po:l.nts to tables).

There's a square one--it's bigger than this one M .

I'M GOING TO GET OUT SOME STICKS NOW, ANE TELL ;ou ABOUT A SPECIAL .

KIND OF ORDER WE MAKE WITH A GROUP. THERE'S A SPECIAL KIND OF '
GROUP WHERE YOU PUT THINGS INTO ORDER. THERE ARE MANY KINDS OF

ORDERS OR WAYS TO PUT THINGS INTO AN -ORDER. LOOK AT THESE

STICKS-~-THEY'RE ALL STICKS, AREN'T THEY?

Yes yup, ‘look like sticks of gum
THEY DO, DON'T THEY? WELL, THEY'RE ALL STICKS, BUT THEY ARE

DIFFERENT. LENGTHS (SOME ARE LONGER THAN OTHERS). ONE OF THE

WwAYS YOU-@AN PUT THINGS INTO AN ORDER IS BY) HOW LONG THEY ARE.

THESE ARE ALL DIFFERENT LENGTHS, AREN'T THEY? y

[y

) [ ]

AND THEY'RE ALL THE SAME BECAUSE THEY'RE STICKS. LET'S PUT THIS
GROUP OF STICKS INTO AN ORDERED ROW. FIRST, WE HAVE TO FIND
EITHER THE TALLEST OR THE SHORTEST STICK. HOW ABOUT YOU, NEAL,
CAN YOU FIND EITHER THE TALLEST OR THE SHORTEST STICK? YOU MAY
HAVE TO MEASURE BY HOLDING THEM NEXT TO EACH OTHER VERY ‘CAREFULLY:
BUT BE SURE YOU'RE RIGHT.
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E: AT'S WHICH--THE TALLEST OR THE,SHORTEST? \ \
- N: tallest o . -

e

"E: TALLEST? RIGHT! OK, NOW LET'S PUT YOUR ROW RIGHT HERE IN FRONT
OF YOU--CAN EVERYBODY SEE THIS ROW?

' Ss:, Yup, I can see it . Lo T '
- * . a . ' * ‘9
- i E: NOW, LISTEN CAREFULLY. LOOK AT REST OF THE STICKS. YOU NEED TO
. ] FIND THE NEXT SHORTER STICK. ,IT WILL BE THE STICK WHICH IS THE
s MOST. LIKE THAT FIRST STICK YOU PICKED, BUT JUST A BIT SHORTER.

ﬂY IT. PUT IT RIGHT BESIDE THAT FIRST ONE IN YOUR ROW. o

5 .(N does this correctly) e .

- L
-

§_:- THAT’\S GOOD-~YOU CAN, MAKE SURE THE STICKS ARE IN YOUR ORDERED
ROW VERY STRAIGHT (E shows this) TO BE SURE THAT YOUR ROW IS .

IN THE RIGHT ORDER. .
g « \

. YOU KNOW WHAT" ‘ ) . . .
; A J o~ *
Y, Ss: What?, .
.". ) * f ’
‘E: THESE /ATICKS WILL LOOK JUST LIKE STAIR STEPS WHEN WE'RE DONE--
s IF IP'S RIGHT. NEXT, LOOK AT THE STICKS WHICH ARE LEFT. JUST.

ONE STICK LEFT. SEE IF THAT STICK'IS THE LITTLEST ONE. Ca

N: 1it is ' N

E: NOW, CAN YOU PUT THAT LITTLEST STICK DOWN HERE SO THEY RE ALL IN .
AN ORDERED ROW? (Jennifer placessit“correctly) THAT'S VERY
GOOD?1 NOW, OUR ROW GOES FROM THE TALLEST OR BIGGEST STICK TO
- “PHE SHORTEST OR LITTLEST STICK, AND ALL THREE STICKS ARE IN ORDER.
REMEMBER, THIS IS A VERY SPECIAL KIND OF GROUP BECAUSE IT HAS AN . ?

ORDER. 3 A%. . )

KJ \ , Neal:

(poinpts to.two more .sticks by me) what are these for?

el
Ex GOING TO DO MORE WITH THOSE STICKS IN JUST A FEW SECONDS
- N ! - \ *
\d d .
N:
~ E: %&WE STARTED WITH THE BIGGEST ‘
E CH WAS MOST LIKE THE FIRST .
«» ONE, BUT JUST A TINY BIT SHORTER (E points to’ each one). ANQ " © e ]
E SMALLEST OR THE LITTLE TEENY ONE, * RIGHT? . _ -
Ss: yeah, right, \ the baby one . .-, . o @
« A ! = : )
- -~ a %
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b

\‘ V(they find 1t w}’ule E still talklng)

v

ce

. .
. v S - .

THIS’ TIME, LET'S START OUR ORDERED ROW WITH THE BABY OR SMALLEST
',ONE. WHICH ONE WOULD COME NEXT, JENNIFER? WHICH ONE IS//ST A
BIT BIGGER THAN THIS ONE?

|t
o

N f . ) . .

§

(3 puts last two sticks correctily in line) i \.lc

-
3 LY
u

E: VERY GOOD! NOW THIS™ ROW GOES FROM THE LITTLEST TO THE BIGGEST .
STICK-—AND IT STILL .LOOKS LIKE STAIR STEPS!

+
’ .

. r' * ,
(E gets out ‘two more stlcks) NOW, LET'S SEE WHAT WOULD HAPPEN IF WE
HAD A COUPLE MORE STICKS. THIS IS PRETTY TRICKY;: THIS IS A

HARD ONE! LET'S START WITH YOU, MICHAEL B, IN THE NEW SHOES!
. N a2 .

M: OK i .
Qr‘

E: I'M (I)ING TO PUT THESE TWO NEW STICKS WITH ALL THE OTHERS AND MIX
* THEM UP INTO ONE BIG GROUP OF STICKS. iSIKE, CAN YOU LOOK AT

-~

* . ALL THESE STICKS AND' FIND “PHE VERY SHORTEST OR SMALLEST STICK?

.

4

™~

(M does_this correctly) -

"
”

E: NOW, LOOK AT THE REST OF THE STICKS AND' FIND 'I'HE” NEXT BIGGER--'I‘HE
STICK 'I'HAT S JUST A BIT BIGGER ‘THAN THE FI.RST ONE YOU PICKED ,

.

A ’

J: cCamIpélp him? - ' 0 T o< S

g .IF IT'S OK WITH MICHAEL. . o ‘ o

AN . . ” -

M: OK (they ~put correct one in line) A ; . s s

- “ s

_E: rNcaxq, BE CAREFUL TO l&:ﬂ? THE BOTTOMS OF YOUR ,smcxs “IN A STRAIGHT
INE LIKE WE DID BEFORE. L OK, NOW WHERE'S THE NEXT BIGGER STICK?
QNE THAT'S MOST LIKE THIS® ONE .(points) au'r JUST. A BIF
BIGGER? : . -

- -
. 1 .

NOW, WHERE'S THE NEXT BIGGER\STICK? v )

Nt e
.
.

"(Neal plcks out wrong one; Brandon shakes head no") g e

v
- ¢

.§ WE HAVE TO. BE CAREFUL 0, PICK THE STICK THAT S JuUsT A BIT BIGGER. .
y 1S IT THE ONE NEKL Is- HOLDING? BRANDON DOESN'T 'I‘HINK SO WHY

v '

NOT, BRAFDON? e o

B: (plcks up correct stick) this one's next bigger—-I can see it!

+

E: DOES ‘THAT ONE I.DO'K MORE LIKE T ONE IN YOUR LINE,.NEAL?
'(nods yes) THEN WHEKE DOES IT ¢O IN YOUB 'ORDERED LINE OR ROW?
(N places it corréetly) Lo

+8 v

) - -

~ {

S\ = .

“ . v ©

o

~N
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. NEX{I‘ SMALLER'ONE?

{N

i

+ »

N:
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NOW, LOOK ROW. EACH ONE IN LINE OR _ROW GETS A LITTLE BIT «
TALLER--JUST _LIKE GOING UP STAIR’STEPS AGAIN. HOW DOES IT L,OOK "o

-

-~ TO YOU .GUYS2 '~ 7, ‘ ]

. M

like.stairs now. .. e .

-

It looks flne J::véobd N:

NOW', I'VE GOT A PROBLEM FOR YOU-£WE NEED TO SWITCH OUR ORDERED
/ROW AROUND SO THAT INSTEAD OF STARTING WIT§H THE LITTLEST OR

\il;ORTEST ONE, WE STZ\R’J’.l WITH ’FHE ﬁIGGEST ONE. LET S GIVE ITA

Y. L.
S - {, ;o

THERE S THE BIGGEST ONE (E points). WHAT STICK WOULD COME NEXT?
WHERE'S THE ONE THAT'S JUST A LITTLE BIT SHORTER? WHERE'S THE
X : ‘ C oy

picks correct one and M nods - OK) R ) . ) .
GOOD!* JENNIFER--WHY DON'T YOU SHOW US THE NEXT SMALLER ONE-~ ) o
THE ONE WHICH SHOULD BE NEXT IN LINE. (J dges so) . ’ f
VERY GooD! (this continues, with Ss taking turns plac1ng the ' .-
“neif smaller” Sthk in llne untll “Neal places last jone) . ’ - N

- . ‘ v

0

NOW, NEAL, IS THAT THE VERY SMALLEST STICK? IT SHOULD BE IF ; .

“IT'S THE LAST ONE WE PLACE INy OUR “ROW" - b ‘
* ( $ . ’ . :- i —-:/

it's the smallest  B: greatl . .

El

GOOD.(puts'sticks away)

"HOW WOULD YOU LIKE TO PLAY WITH SOME
DUCKS NOW?. -

~
> ’ , 5
. .
‘ .

L2

yeah, OK, etc.® S . . - :
. P . . . 4

HERE'S THE VERY: IGGEST DUCK—-SHOULD WE MAKE IT THE FATHER OR

THE MOTHER DUCK - - : S
‘ . ! t . . -
father duck &~

.
’

v OK, NOW THIS FATﬁER DUCK HAS A PROBLEM, THE MOTHER DUCK WENT AWAY
FOR AWHILE AND SAID TO THE FATHER ' . g ,

. ’
> NS
- - - s

MAYBE, THE BEST WAY Tq KEEP TRACK OF ALL THREE OF YOUR BABIES 1S .
TO pUT THEM INTO SOME' KIND OF AN ORDER. o

~ .
.. 7 .

. P

L4 v.
. 4

Cén I have a turg now?

SURE; {B has already started to seriate them) YOU'RE STARTING
WITH THE VERY SMALLEST DUCK, AND YOU'RE GOING TQ MAKE YOUR .
GO IN THAT DIRECTION (points) OK, WHERE'S THE BIGGEST ONE? : .

o . L

here (points-.-to it) C '
! N \‘\ ' . . : ‘.- -
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R r A .
v E: LET'S LOOK AT YOUR CHILDRE_N FATHER DUEIK. HOW DOES THIS ROW GO?
4‘ 4 o " , ) Lt LI .
p J: little, bigger, biggest baby ducks! <y
. - ( - S S -
B: or big, bigger, biggest . . * . . '
g NOW, IF YOU WANTED TO PUT THE FATHER DUCK IN LINE TOO, WHERE
. WOULD AE GO, IFER?
J: at this end‘,a'\_usg,}):e_'s the biggest : .
. E: *RIGHT! ~ ' ) . '
J: “I love the father duck! : .
: ) a .
- ) E: I.LIKE HIM, TOO. NOW, ITVE GOT SOME MORE THINGS FQR YOU TO PUT
» - IN ORDER. (E puts away ducks and brings out butterflies in dif-
ferent shades of pink and after that different shades of blue).
THESE ARE THE SAME BECAUSE 'I'HEY ARE ALL BUTTERFLIES, AND THEY
' ALL HAVE COLORS. BUT THEY ARE DIFFERENT IN A VERY SPECIAL WAY.
© S: There's a light ong--aimost like white!l . R ..
’ E: GOOD! SOME OF THE BU‘I‘TERFLIES ARE LIGHTER OR DARKER THAN OTHERS.
» . WE -CAN. PUT THESE INTO AN ORDERED’ ROW JUST LIKE WE DID WITH THE
. DUCKS AND THE STICKS. : .
I ! 4 . L.
4 FIRST, WE HAVE TO FIND THE BUTTERFLY WHICH 1S EITHER THE LIGHT-
EST OR THE DARKEST. WHICH SHOULD WE S'I'RT WITH? :
. P
Ss: (J) the light-one (others: OK)\J’ plcks it up T, .
. E: OK, NOW WE NEED TO FIND ONE.FOR OUR ORDEFED ROW T'S JUST a
’ . LITTLE DARKER THAN THIS FIRST ONE. THIS IS TRICKY--CAN®OU FIND
THE ONE WHIGH SHOULD BE NEXT TO HIM IN LINE?, .
b : ' . ' . P
. (B finds it and puts it in 1line) ’ ‘e
s ! 2
E: VERY. GOOD! NOW, I.OOK AT THE BU'l"I'ERFLIES WHICﬁ ARE LEFT AND SEE
- 'IF YOy CAN TELL WHICH SHOULD COME. MEXT IN OUR ROW. WHERE S
THE NEXT DARKE_!JR ONE? »
i" __SM: is it this one? (wrong one) J: I don't th:'ﬁﬁc so
. E: LOOK VERY CAREFULLY AT THESE LAST TWO BUT'I’ERFLIES--'I.‘H.EY ARE AL~
- MOST THE SAME COLOR, BUT THIS ONE (points) IS JUST A BIT LIGHTER.
‘ THAT, MEANS IT'S ‘MOST- LIKE THE LAST ONE IN LINE AND SHOULD COME
NEXT. CAN YOU (tO M) SEE THAT IT'S A,‘BIT LIGHTER AND SHOULD
. ) CoME NEXT? a e ,
" .+ . M: Yeah ss so (puts in correct alac'e.) ’

|
LPFIaEN
-
.

. . — -
[ B ’ . .

°

e




.E:

g -J:l

) x - - . 71
‘ ® .

E: GOOD! NOW PUT THE LAST, DARKEST BUTTERFLY IN LINE TOO. THAT'S
RIGHT! NOW LOOK AT.OUR ORDERED ROW., IT SHOULD GO FROM THE
LIGHPEST TO THE DARKEST. IS IT JUST,6 RIGHT? ; - - .

Ss: yes .- righty (etc.) . .

» @ * r

E: (puts butterflles -away) SO FAR WE'VE PUT THINGS INTO ORDERED ROW -
_BY HOW BIG OR PALL “THEY WERE AND HOW LIGHT OR DARK THEY WERE--
°DID YOU KNGW WE CAN EVEN PUT THINGS IN'm ORDER BY HOW HEAVY

@ - THEY ARE? -

tov . . - L by . 4 .

Ss:. no  how surée you can )

—— \ . , ” . P . P

E: HERE ARE. THREE JARS WITH WEIGHTS IN THEM. THE WEIGHTS ARE ALL

DIFFERENT. WE CAN PUT THESE WEIGHTS‘ INTO AN. ORDERED ROW. .

FIRST, YOU HAVE TO "PICK THEM ALL U%AND COMPAREf OR SEE HOW
..HEAVY THEY ARE.

S '
.
Ay

v, s . - L
(ss do tﬂls) NEXT, ¥QMMSHOULD FIND EITHER THE LIGHTEST OR THE .
HEAVIEST--LET'S START" THE- LIGH']:EST,‘OR EA_SJ_IEST TO

HOLD s ~ ' v

- . -

¢

(M finds it) OK, MIKE, YOU' RE SURE THAT'S

/\ - . X ‘e

-~ < . : Y

TH%‘LIGHTEST W'EIGHT? " e

Yup+

. L4 »

N‘EX‘I‘ YOU NEED 'IVO FEEL THE WEIGHTS WHICH ARE LEFT AND- FIND THE
, ONE THAT- FEELS MOST LIKE PHE FIRST ONE, BU'P JUST A BIT HEAVIER,
;./ X . N . N . , )

¢

T It's th;s one. (E check be gure) - - T .

3 . )
* RIGHT.! THEN THIS ONE "SHOULD BE THE HEAVIEST ONE AND IT GOES ON

+ -THE END OF OUR ORDﬁRED ROW OF. WEIGHTS.

LY . ’ 5 .
SO WE CAN PUT THINGS INTO ORDER BY HOW MUCH THEY WEIGH, HOW TALL

OR LONG ‘THEY ARE,r AND HOW LIGHT OR DARK TMEY ARE.

i
.
- ’ 3 \

(B puts welghts away and gets out three bears materlals) .

L
»

' LQGK ‘AT THESE “THREE BEARé " THEY AHE
DIEFERENT SIZES. MAYBE YOU.CAN HELP ME TELL THE STORY. .
JENNIFER, CAN YOU PUT THESE BEARS INTO AN ORDERED ROW LIKE
-WE'VE BEEN DOING?; FIRST, -REMEMBER YOU MUST LOOK CAREFULLY
AT ‘ALL THREE' BEARS.' WHICI-L, SHALL WE STAR! MWITH--THE BIGGEST
O’RSMALI?ES:PBEAR? IR . ’ N
the daddy bear--the blggest Qne! ‘ ' N
e
PINE. ' NOW IF WE STARTED WITH THE BIGGEST BEAR, YOU HAVE: TO FIND
ONE\THAT'S JUST A LITJLE BIT SMALLER THAN DADDY BEAR TO COME, ‘
_NEXT IN YOUR ROW. =~ . R e, N .

. - DS & - . . . :
* \ — X . L 13 . ' & . _ . . .
N ‘

BEARS, BUT THEY' ARE

7

- v

- 1




{J puts mother bear next in row)

v

- . -

. Fg 4
E: NOW, LOOK WHO'S LEFT--THE4VERY SMALLEST BEAR ) " :
J: Here's the baby beag:!

E: IT' s. VERY COLD, AND WHEN IT'S COLD EVEN BEARS NEED' TO* WEAR CIDTHES.
HERE ARE SOME CLOTHES FOR THE THREE BEARS. IT'S VERY IMPOM‘AN‘I‘
TO GIVE THE“RIGHT-SIZED CLOTHES TQ THE RIGHT-SIZED BEAR, SO THEY
WILL FIT JUST RIGHT. WMICHAEL, CAN YOU GIVE THE BEARS THEIR % L
* RIGHT~SIZED .CLOTHES? YOU WILI, PROBABLY HAVE TO PUT THEM IN AN

\,ORDER_ED ROW TO BE S OU ARE R’I,GH& CAN YOU GIVE THE FATHER
BEAI} THE BIGGEST CLO INGE-;HE S THE BIGGEST BEAR?
0 , ] .: LY

. (M does so without difficulty) v
SO, THGSE WERE THE BIGGEST CLOTHES? M: Yeah, big ‘beq’r clothes f
they fit - T

b1 o ]

~ . -\’
THAT'S RIGHT--THE BIGGEST GLO,
GO TOGETHER

R . . .
MJ.ke flm.shed glv:.ng the nght—s:.zed ‘clothes’ \to the 3 bears' -

"E: NO® Loox--;ij 'CLOTHES ARE IN AN ORDERED ROW,. TOO: ~ HOW ABOUT THAT?

; \ Rk . . [ I
'(“j . ) Y ) N - !
Ss: Yeah . “

N . .

_E: THERE'S THE BIGGEST (pointing) CLOTHES FOR THE BIGGEST BEAR, AND
THAT ONE'S ANLITTLE BIT SMALLER FOR THE MIDDLE SIZED BEAR, AND
HERE'S THE LITTLEST CLOTHES FOR THE LITTLEST BEAR.

. . . .

v

»

~ B: I like that one!

-

WILL MAKE ANOTHER ORDERED ROW--LIKE THE ROW) OF BEARS AD{P ‘I‘HEIR R

1 o 2

-

E: GOJD! . NOW, JENNIFER“ R,E ARE SOME SPOONS OR THE, BEAR FAMILY g

' SIZED SPOON? YOU WILL- HAVE TO PUT THE SPO AN ORDERED ,

. ROW TO BE SURE You' ARE RIGHT. . . . ~ L;’?
. J: Here's o}ae for you, «Daddy bear, ;nd one forlyou m :and’é\e'
baby one for you baby bear. OK . o ¢
E: VERY GOOD v NOW LOOK AT ALL OU.R‘ORDERED, ROWS“! E_:A?H \ RTS

> 3




4", . BOWL TO THE RIGHT-SIZED BEAR.

¥

, M:

o

2.
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? ) T ' ¢ . - H .
WITH THE BIGGEST THING AND EACH THING IN THE ROW GETS SMALLER,
_ RIGHT. '
Right B Yeah N ' ' . '

EEEN

NOW, MIKE,’ CAN YOU -PUT THESE - BOWLS OF CEREAL INTO ANOTHER ORDER
LIKE THESE O’J.‘HERS, {0 'WE CAN BE SURE TO GIVE THE RIGHT-SIZED

E:

'W‘%’ h“‘ i~k v ! ’ N . .
bmsaone s for you daﬂdy bear, here \S yolms ‘mamma beqr, and
“this ﬁij.one mnst be for the baby bear, right?

\Abc gg

Q>\°

E: GooD ' (gé’ts o.ut @:hre‘e‘ beds) )
B: Look at e beds ' _:-ﬁ ;
E:" THAT' s RIGHT B DON‘ THE BEDS COME LAST--

NOW, AND.WANT TAKE A NAP. °‘CAN YOU PUT
SPECIAL ORDER, .SO EACH'BEAR §LEEPS IN THE RI\QHT- 1ZED BED?
¢ .'I’HEY D LIKE THAT I THINK. °~ . ] L,

B does so quickly)

E: NOW LOOK AT ALL THESE ’I‘HINGS--BEARS AND CLOTHES AND CHAIRS AND

‘SPOONS AND ‘BOWLS AND BEDS——EVERYTHING Ig IN AN ORDER STARTING,
’ ~WITH—-WHICH, THE BIGGEST OR THE SMALLES‘I‘? .

-

o

S¢; the blggest 148 ‘ ' ) ) ’

Q

. OUR LINES ARE WHAT-- BIGGEST OR MIDDLE—S];ZED?

LS

f

zg: - RIGHT (Pe,lnts to)‘lddl‘e—sz.zed thlngs) AND M&NEH THINGS“IN*
N\~

ad . o N ’;‘: > s
' MJ.ddle-s:.zed mx.ddle-ones <o \ J : .ot
. . / - . - AN

’\BEAR THIS- TIME (each S does a Yow, swn:chmg the .ordea:-—l:.ttle
help from E necessary)
.0 “» -

.+ S0 EAR TODAY, WE'YE PUT LTS OF DIFFERENT KINDS OF THINGS INTO

. " " .
- . ’ .
24 - R

¢
kS

: ~Yes

~

[ !

- ORDERED mwe 'OR.LINES, HAVEN'T wm %
/\—\/

o

r

~

3

p
INTO ORDER BY LENGTH OR HOW LONG/

a

P
¥
. 8s ' v
B ]
E:

LET'S SEE--WE'VE PUT’ 'fﬁ,mce
THEY ARE, WE'VE PUT THINGS'INTO ORDER BY SIZE, OR HQW BIG THEY

.~ ARE, WE'VE, PUT. THINGS INTO ORDER BY HOW LIGHT OR DARK THEY 'ARE,

AND NOW I'LL SHOW YOU SOME OTHER WAYS WE CAN RUT THINGS INTO

" DRDBRED ROWS, OK? NEXT TIME WE GET TOGETHER WE! LLAPRA'C‘I‘ICE ALL
’ THESE WAYS OF PUTTING THINGS INTO ORDEﬁl ‘

[y

[4 6

g

e - -
184 7 .
¢ ’

( gets oub cards w1th dlfferent rwmber ‘dots.on them) I{QOK AT THESE
C RDS) : - - A

-

OK,, NOW LET, S SWITCH ALL OF OUR ORQERED\ROW SO WE START WITH' BABY




v e

4

._,N:

\'———-"E"’Ychecks ity OK!

‘l

) JUST ONE DOT.

A . ’ C;-";(—r(,‘
. Right_here Lo ’ ‘ S ' , "

Y . .. e, 0
start counting dots on them spontaneously) » ; 3_3“ﬁk:a .
YES, YOU "SEE THEY EACH,HAVE A DIFFERENT NUMBER OF DOTS ON THEMS ~
WE CAN MAKE AN ORDERED ROW OUT OF ‘THESE CARDS, THINKING ABOHT
HOW MANY DOTS EACH ONE HAS. LET'S START WITH THE CARD WITH"
WHERE IS IT? . . .

¢ ‘e

N . . ,

OK, NOW NEXT WE'D NEED THE CARD WITH JUST ONE MORE DOT ON*IT, .

5 N
o

two dots, "there's three, and heré's four (finishes dow) ’
THAT'S GREAT BRANDON. (puts cards away aﬁd gets out three .
weights concealed -in jars. NOW SOMETIMES WE CAN MAKE AN ORDER
WITHOUT SEEING THE THINGS WE'RE PUTTING INTO ORDER. HERE ARE -
,SOME ‘JARS WITH WEIGHTS OR HEAVY THINGS IN“THEM. YOU WILL NEED
70 PICK UP EACH. ONE AND COMPARE THEM TO FIND' OUT WHICH ONE TO
START WITH IN YOUR ROW. NEAL, CAN YOU FIND THE VERY HEAVIEST
WEIGHT? REMEMBER YOU HAVE TO PICK.EACH ONE P AND COMPARE BE-
FORE YOU WILL BE SURE. . . .

Here's it--

-

{plays that each are very heavy) oh, this/one 1s -olo’s] heavy
ONE.
ST LIKE THIS~ FIRST

THAT ONE IS,THE HEAVIE NOW FEEL THE TWO

WHICH ARE LEFT. AND TELL ME WHICH ONE IS

r T

* ,; B4
ONB--BUT JUS'I' A- B_IT LIGHTER (OR NOT AS HEAVY) .
. »
N:- Thls one, I thlnk; this is trlckle : N
E: 4T SURE IS--:BUT THAT'S THE RIGHT ONE; SO THIS ONE MUST BE THE
‘LIGHTEST - oma OR ONE THAT'S EASIEST TO. PICK UP, SO YOU' CaN
PUT mm THE END OF YOUR' ROW. . .
9 , 4 . v
(N'does thig) » S e y - T
(E puts weights away and gets out jars fllled w1th dlfferept amounts 4»
. of potting soil) _— v \ ‘
) ) -
E: HERE IS ANOTHER WAY YOU CAN PUT THINGS INTO ORDER--BY HOW MUCH

THEY HAVE (OF SOMETHING). " LOOK AT ALL THE' JARS, BRANDON--WHICH
ONE HAS THE TINIEST AMOUNT. OF DIRT? JUsT A LI'STLE\ BIT OF DIRT.

- Y

This one does--I think

" OK, NOW JENNIFER, CAN YOU FIND THE JAR THAT LOOKS MOST L{Ki?.

THIS ONE? ONE WITH JUST ‘A WEE BIT MORE DIRT IN IT?
This one, and thén comes this one, and that...is this right?
.Does it look, right to you? .(finishes row!!)

. . ’, B P b3

- - . »

. N +

S £

co. .o .

‘ . v -
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4 . ‘ ¢
v

:. THAT'S GOOD. ‘NOW‘ BEFORE YOU GO BACK TO THE ROOM YOU CAN EACH

TAKE ONE OF THESE SET OF MATERIALS WE'VE BEEN PLAYING WITH AND
PUT THEM INTO ORDER, OK? I'LL CHECK TO BE SURE YOU'RE.DOING .
IT RIGHT. )

. N ,

/ -
a/. - ‘ Z U
-

& t

? - A ) g
- £ ' * ’
. . e
. .
. .
. 7 -
> .
. 1
@ ° s L
’ { )
.
. v
,r .
-«
. 1
. . / S
. ye
~ , f
- R
X < e
L
~
&>
Y >
e >
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S

1

(shows sticks): WHAT DO YOU WANT TO CALL THESE?  _ - .

I don't care (Lance) 'big,‘biggar, biggest (Andy)

bigger, biggest

‘biggest,

v

HMMMM; BIG, BIGGER, BIGGEST--WHAT?

Andy: sticks? ¢ . . . Q\
.« e . +? -
E: OK, STICKS; WHAT S DIFFERENT ABOUT HESE STICKS? WHY ARE THEY R
. DIFFERENT?
Ss: Well, ‘cause there's little ones and bigger ones (Jordan); .
cause, well one's bigger and one's smaller, and one's even - .
smaller {(Andy); or one's medium and one's smaller yeah.
(Andy spontaneously serigtes the sticks) .
/ .
*E: ANDY, DID YOU JUST DO SOMETHING WITH THOSE STICKS?
J: What-did‘he do? - - . ’
. \
A: Smaller and smaller an' smaller (égen made them into graphic =
dlsplay) .
E: OK, JORDAN, po You| ANT TO TRY TO DO SOMBTHING WITH THOSE STICKS?
* * . )
E Yup! (puts in randelqy fashion) .
E: JORDAN IS MAKING A DESEGN (said’ for benefit of tape)* )

Nt .

A:;g

Aggi, DO You. REMEMBER WHAT YOU DID WITH THEM?‘ COULD YOU DO IT
N? . . 3 -~ 2,

o -
’

I don't know (makes randbﬁ array, similar to Jordan's)

¢ a~ . ) .
< ¢ - .
e

Ty DO YOU WANT A TURN §OW? . PR
] ’ I3 - <
de want to see what I made (random array) they. go. like this—-
“heré's a four--see it? .
UM;HUM— CAN ANYBODY PUT, THEM INTO SOME KIND OF ORDER-—I THINK
Agoy DID ONCE? . .

' . . ’ N
I did once .

- . €

Let me try L

You already got youi turn Jordan! L

I.thought I get another _onef ' .




»

YOU'LL GET LOTS OF TURNS, OK?

*
Ss: OK, good _ﬁ

, ) .

|

\a

E: (p01nts to biggest or%longest stick) IS THIS ONE THE BIGGEST OR
THE SMALLEST STICK? v ) N

Ss: Biggegt one"

~E: .(pointg to smallest) AND WHAT ABOUT THIS ONE?

Ss: Smallest . (. ’ -

(E starts to point to stick left, and B says "medium sizegd one"

E: OK, AND WHERE WOULD THAT ONE HAVE TO GO, IF THESE WERE IN ORDER?-

v

B: That one wéuld have to go right there (puts it in line correctly)

: HOW, CAN YOUY BE SURE YOU'RE RIGHT,- BRENT? ARE YOU SURE THAT'S
RIGHT OR IN THE RIGHT PLACE?
r

~

B: Cause this one's bigger (points) and this one's medium and this
* one's small. I can go from this one®to this one up to that
(goes up with fingers 11ke stalrs)

E: OK, YOU STARTED WITH WHICH ONE THIS TIME?

B: The biggest . Q ) . )

o

E: YOU STARTED WITH THE BIGGEST THIS @IME, SO WHY DON'T YOU START
¢ WITH THE SMALLEST THIS TIME--CAN YOU ‘DO THAT? . * - o
’ a;).

J: I want.to when he's done

®

FINE ' ' .
(B, starts with .smallest) B: there, that one there (has some trouble

with two bigger ones, changes row
i — -

E: (points t¢ next-bigger one, now correctly placed): is “this one
the next higger or not? °

B: ’ It's OK , and here's a biggest one,Pright? Y .
k .
E: NOW IT'S JORDAN'S TURN

/ L]

(Jordan puts biggest one in middle

B: a .. that's not right




178 . .~ , .

-

'

e E: JORDAN HAS THE BIGGEST IN-THE MIDDLE DOESN'T HE? HOW ARE YOU.
"GOING TO DO IT BRENT? :

-

L'(Brent does it correctly again)
E: NOW LANCE, CAN YQU BUT THEM INTO SOME KIND OF ORDER?
- - - " A \ . N
é%"' (he makes them into letter "L") L: Wthere's an L in my name--see it?

- . E: OH, YEAH; DO YOU THINK YOU CAN PUT THEM INTO AN ORDER STARTING
WITH EITHER THE TINIEST ONE OR THE BIGGEST ONE LANCE?

L: (plays with sticks, has trouble getting started, others start .

4

) to help him) . : .
-~ i .
. E: WELL, HAVE YOU DECIDED WHICH ONE TO START WITH? THE BIGGEST OR .
i THE SMALLEST? .
, L: Now it's a -capital I ) -
o _ . L e .
J: Looks 1%e an.airplane I‘think , . 2
9
. E GEE, YOU.'VE MADE ALOT OF SEAPES, NOW DO YOU THINK YOU CAN PUT ,
. PR THEM INTO AN ORDER--MAYBE SIDE-BY-SIDE SOMEHOW? ’ N
» ' . ‘v
L::., Maybe it's easier to put them up higher-=-lock gp,this-one (con~
’ tinyes graphic) - - v . ’
s . /E: (puts sticks away and gets out ducks) [ : ,?' .
. N - - "l:) .
Ss: Oh, oh! 1look at those funny ducks (etc.) . .
. " B " . ~
E: YOU LIKE; THESE? WHAT ARE TiiEY CALLED? , N »

-

Ss: Ducks! ;

E: HOW ARE THESE DUCKS DIFFERENT? WHAT'S DIFFERENT ABOUT THEM?
_E: (Ss begin quacking) .AND YOU'RE QUACKING JUST LIKE DUCKS? (points
to biggest duck in random arxray) WHICH DUCK IS THIS ONE? WHAT
SHALL WE CALL HIM? ‘ ’ )

{: —Ss: “They quack® different--quack, quack (etc.)

[

:* LOOKPVERY CLOSELY, OK? WHAT ELSE IS DIFFERENT ABOUT THESE DUCKS?

jo

J: I'm the daady'duck! (others still quack some)} J: big, bigger. . . .

|

WHAT DID YOU SAY JORDAN? .
: b
Big, bigger ducks-vthere's the daddy duck
~o ) v

+ “




<

-
ad At

E CAN YOU BRING THOSE BACK—TO-THEIR-FAMILY? SO B CAN FINISH HIS

ROW? ;
J: Well, OK Quack, him gonna comg now qua - gulck _ : E N
RN ~i
B: I think I'm thru now snﬁJﬁﬁﬁt& )
- FERRAN AR
B: OK, YOU SAID THAT WAS THE PATHER? B: Yeah a
. ' ) ) ' ®» ' ”
E: AND HOW ARE THEY GONNA LINE UP?

179
E: MAYBE YOU CAN BRING ALL THE DUCKS OVER TO YOU--WHERE'S THE

FATHER DUCK (gets it from Brent)

»

NOW, CAN YOU HELP LINE THEM UP INTO SOME KIND OF A ROW?- -

Brent: I will (others echo: I will, I will) :

E: OK, BRENT, LET'S SEE HOW YOUR ROW WILL LOOK, THEN EVERYONE ELSE
CAN HAVE A TURN--ALLRIGHT?

B: Then this is the mother duck -

. \/ ! i T e
E: IS SHE A LITTLE BIT BIGGER OR A LITTLE BI SMALLER THAN - THE
FATHER DUCK? ) e .

B: Bigger, well, (A says smaller Brent!) B: smaller
J: The little ones in the way (takes a couple smaller ones) . ;

- e

. e
= 'S - ; -

v . ,
B: This is big (points to mother) so the mother goes there
E: HMM, THE MOTHER GOES NEXT, THEN WHAT? . : o N

B: One of the: babies, and this baby (these two are not in a line,
but in a "bunch")

E: IS THERE A WAY YOU COULD MAKE THEM IN A LINE? .

B: .OK, the father, the mother, and a baby go next, and another
baby go next '

b L]
E: WHICH BABY IS SMALLER--WHERE'S THE SMALLEST BABY? /

B: Here, this one (begins quacking in high-pitched baby duck sounds)

E: - SO THE SMALL ONE IS AT THIS END?

B: Yup E: LOOK WHAT HE'S DONE!. 'ARE THEY IN A ROW NOW?
. s )
« g -
Ss: Yes guess they are dunno . . , : °

A B A S
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i‘%ﬂ’ - BRI
E: HAVE YOU EVER SEEN DUEKS WALKING DOWN TO THE LAKE? oo
Ss: Yeah f '“f::f: - ' ) -
. ’ Tt . ’ & ~ |
E: DID THEY GO IN A ROW LIKE THIS”I ‘ ‘
Ky |
. . o |
. ¥Q£T§§aq’ zﬂﬂg leke Hlm g g_eown to lake fJ)
e ¥ \ € |
Ed &E 66 15}3; Is THAT THE BIGGE$T ONE OR THE LITTLEST : .
- | ¥
L: Littlest one ' o \\ S
. . : (\ ‘\ ) AN i

s

ST .o
E! WHICH ONE IS LEADING THE WAYs-I GUESS YOU CALLED HIM\FATHER DUCK-- -

IS HE THE BIGGEST OR LITTLEST? F B
. e " | & |
‘ . . © e %0 Pv\ ¢ |
Ss: big Dbiggest o . o |
' h NS o
E: (points to each successive duck in row) and is this a it smal- |
* ler/bigger? i;g . |
N P A :- R |

§s: bigger, no smaller, that one's a little bit smaller

o o ' \ -t )
RS | |

|
5: 0K, I'LL TAKE THE DUCKS NOW .- ) . N
; » k)

. ) |

.g: Hexe's the big one'Thands to E» -~ e T

E: HERE ARE SOME BUTTERFLIES (different shades of pink and then sgt

‘

of blue ones)

\"\:& B} B ‘a; ’ .’,.\ ' . .

§;; Butterflies = oh boy’ hmmm J: I want to fly 'B: -you're not .
~gonna fly them . . o o

5: (NOW, ARE THOSE BUTTERFLIES THE SAME COLOR OR ARE THEY DIFFERENT? -

« . ‘.(-

s: (B) different colors

S:

E: DO YOU THINK WE COULD PUT THEM INTO SOME KIND bF/ AN-'ORDER TQO? R
Ss: Yes I really like ' em (B) . ) X R .
E: WANT TO TRY IT, BﬁENT? (starts to put, them in random order-- -~ o
" playing‘with them) - . ) 4 S
B: .And this one gees like this--on your back and then this one (etc) ﬁ
. points to two butterflies " |
. ! N - - . o }
E: WHAT'$ THIS ONE? IS IT LIGHTER OR DA R? ~ |
\

.

i

ift's lighter I espfsee:tg§h~x.5,

Ss: lLighter J: lighter I\guess 2 )
. : ‘ ¢ 2

.E: AND HOW ABOUT THIS ONE? IS L.JIGHTER omma? Lo , - .

o 'N”¥?§ ~ 2T e T |
. X "(l . Q». e O 4 8 L
. s N2 -
. . f;gj'{‘ j73 ' '-:.§‘~ NI A
. A PRe RN A
e ¢ ., | by ¥ Sl y
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4 £
Ss: Darker ' " . L )
' R A
E: CBN YOU THINK OF A WAYQTO PUT THEM IN ORDER NOW? < . .

i ' - - . 4
B: Let's try again--now thJ.s one goes here and then thi' goes hext i ) .
let's see-(gets half right) . . . : .

+ , ) * . -

E: QARE SOME OF YOUR COLORS DARKER THAN OTHERS? B: yes--thesk are
dark down here. (pts to one end of row) . .y -
L .
Ss: fly'm fly fly away (beginh 'to fly butterflies)
e ™ L] 3 o y N N
E: OK, FLY THE BUTTERFLIES -BACK - ‘
(E puts away butterflies and gets out '3 weights, concealed( in’ . N
d ja . - o !
Pamte jars) . . ) )
Ss: What are those? : o J_. o ) . .
E: THEY'RE WEIGHTS; CAN YOU FEEL THEM? . . ° B '
- . ¥ . —— L [ 3 v
A\l
§_': WANT TO-FEEL THESE WEIGHTS? 7o . ! ‘e . . o
: . . .
Ss: Oh heavy one 1ift thig one (etc) give me all the light ores ‘e
and see if I fall down » ‘ °
E: DO YOU THINK WE CAN PUT THESE WEIGHTS IN é ME KIND OF AN ORDER?
f (2% .
Ss: Tewant to do it first no me . Vs ) ‘ Y.
. 7 N .- .. ) ” s ‘
Z:‘._: - OK, BRENT'S GOING TO TAKE A TURN, THEN YOU ANDY, AND SO ON, OK? . I
- . v % . - oy . " v ‘- 3
ss: ATl right o o v i N . ) ‘
.5 B ) ‘ - : " - ‘\
"B: (starts to feel them ‘and’ line them up) this is big one, this is L
blggest thls is a smalI one. ‘ : |
E; WHERE'S THE *HEAVIEST ONE? CAN YOU POINT 0 THE HEAVIEST WEIGH,Tz\ -
. % Lt Y
B:’ the most heavy one, ' . - . 1
- ) ' * - - (] ' :
E: 'THE LIGHTEST‘ONEQ/ .ot Co LT
.~ .’ Y M ‘ ‘ ¢ ’ M e I
B: This is, the .most light o t P ¢
. ) . e . , ¢ .
: : <0 YL .. N ‘.
Ex ANDY'S TURN NEXT--I THINK I'LL SCRAMBLE THEM ALL UP, OK?. : .,
. ¢ R . . . .
N M LY » t‘ >
"A OK; let s see now L. : . . ¥ s NI )
n‘" \‘ ?‘ - > . CN - . o
E: ,I\NDY,(ARE QOU GOING TO START WITH THE LIGKTEST OR THE HEAVIEST?‘ RS
. " -
, -5 < " /
~ i a Py » \
X 1a2 ‘ ‘
Y . A
- \ . ’ . “ .. ” .
] » ~ il \ a
| Ly ,_
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.'. . ’ ‘ ’
A:* This is hard--here feel this one {background discussion abqut
who's going next, etc.) N i .
- E: IS THAT ONE THE HEAVIEST ONE? ' . . .
A: Let Lanceétry it ) . .
E: 1I'M STARTEING WITH THIS ONE SEE? E; IS IT THE LIGHTEST ) X=- A
‘L: It looks like a."c" my row is a letter o

N

B: That's not.right . . |

J: My turn ' now, OK?
. . . 1 :
E: LET'S SEE WHAT KIND OF, ROW JORDAN CAN MAKE WITH{THESE WEIGHTS, OK?

(sihgs and makés sounds while he worké) pilea them up with heaviest\\§
one on the bottom (others copied this way of grdexing--most'were
not. dorrect)

- .

N : ¢ ' ’ ’ .
(E puts weights away and brings out three bears' materials)

. - . .

E: WE'RE GOING TJ DO SOMETHING WITH THESE NOW ™ - .o

Ss: Three bears? E: UM HUM : - ‘ .
Ef YOU'LL EACH GET A TURN AT HELPING ME TELL THE STORY. ANDY, LET'S
START WITH YOU. CAN, YOU.PUT THE 'THREE BEARS INTO' SOME KIND OF

ORDER? ,

. . .

A: Like this (cofrect) étarted with smallest bear. - '

- ' -
E: NOW LANCE, CAN YOU PUT THESE CLOTHES ON THE BEARS IN A SPECIAL _\Lé'

- WAY?

.

4 N

(L starts) WHO ARE YOU GIVING THOSE LITILE CLOTHES TO?
. L N .
L: The baby bear, and here are the mother's clothes

E: AND WHO ARE YOU GIVING THE BIGGEST CLOTHES T0? L: The Papa /
bear and the littlest bear is on the very end :

P

E: JORDAN * (po:.nts to beds) WHAT ARE THOSE THI'NGS? WHAT DO YOU THINK
THEY ARE?

.

J: Beds, can I do them? . AN

E: SURE; CAN YOU GIV'E EACH BEAR A BED? .
.‘ . .

v 193 '

.
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(3 puts the bears in beds, but takes them eut of a line and puts’the"‘,_ -

- mother bear in the bhiggest bed--perhap$ because mother-bear. is
) wear:.ng blue anq the big bed has a blue covér) C - .
- J .
B: ' That's not rlght is 1t? 3 . *
' / . ’ - . N .
N o : E WELL, IT LOOKS LIKE HE PUT THE BEAR WITH. BLUE. CLOTHES IN THE K ,
RN . f BLUE BED. DO YOU SEE ANOTHER w@o\oo IT BR.ENT? . -

o, , (puts them in correct beds, still not in order, too
- E: "SO°YOU WANT TO PUT THIS BIGGEST BEAR IN THE BIGGEST BED?

B’ Yeah , the little bedr ih the tiny bed and this is mama bear's

. bed right here (p01nts 'to each one) ’ ’ o ’
. . ) - ; }
E: uow ARE THEY ALL Aswﬁﬁ’f Ss: Right shhh! | '
E: WHAT BED IS THE BABY BEAR IN? Ss: The little one - Y K
A ’ - R -
E: WHAT ABOUT “MAMA BEAR--WHAT BED IS SHE IN?.. | : , ~ )

. Ss: The little the littler no the uh medium, the mediumy(really
struggled to get right word'herel) , .

-
LY

. E: WHAT ABOUT THE BIG DADDY BEAR—-WHAT BED IS HE IN?

¢ L 4

—

P \ Ss: Biggest bed, ' biggest bed (all echo this response) : 4 1 \ .

.,
. ( t
£+ LOOK AT THESE (brings out chairs) .
Y : -« ! ' . - .
Ss: Chairs . - L. . f\ ]

1 ¢ . ' . " R ‘ .
/ §:_ HERE'S® SOME CHAIRS, MAY‘QE FOR IN THE KITCHEN. BRENT, CAN YOU
! DO THESE? CAN YOU GIVE EARCH BEAR A~CHAIR? »oT ‘

»

-

B And this one sits here, and this one right there thiQ\)é's fox,'
et the mama N

. - J/ . Y £ E: OK, CAN YOU PUT THE CHAIRS BESIDE THEIR BEDZ, SO‘WE CAN BE SURE
.t . _THAT THE RIGHT BEAR WILL SIT IN THE RIGHT CHAIR? - =
.- " B: Now you stay in your beds; lie down, yup that's the right bed 1. '
for you (etc.) . . Vs :{ l
o ‘
— / . . /

E: ARE THESE ALL! IN THE RIGHT ORDER NOW--DO YOU THINK?

—_— >, . \' ~ ,. g l. )
(B moves them) 2 ) P ‘ - .
[ . 3 - L
° B: Little and bigger and biggest one--that's it ‘
T ’ ~ N <
N "B+ (gets out bowls) MAYBE THE BEARS,ARE READY TO GET UP NOW AND . .

- +

U' .‘ : ] -
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il

2

L
. \ ° » .
E: GOOD, NOW THEY NEED SOMETHING TO EAT WITH—-LOOK AT THESE (SPOCNS)
JORDAN, . WHO WOULD YOU GIVE 'I'HESE DIFFEREN'I‘ SPOONS ';O? T, : K4
\ o , 4
J: Let's see I'm-not sure ) . - : e
s N ! - ~—~
E: WHO WOULD YOU GIVE THIS BIGGEQS‘I' SPOON TO? . /\/ ..
v - * ) . ' . ’ . - °, . \\
J: You! Ei OF THE BEARS, I.MEAN. WHICH BEAR? .- - o
J: Is this suppased to go herg.?/, (gives to biggest bear) — "
E: THAT LOOKS PRETTY GOOD TO ME. AND hasar BEAR qE;gs’m'mnng- \
* 'SIZED SPOON, DO YOU THINK?
* . P ‘ <
J: That one? Yeah - to.mama bear, -right? . e
) ' § ) - . N ‘ ’
E YOUR’RE DOING®FINE--THAT LEAVES' WHAT ONE? 7
v o
J: Tiny one for baby bear, baby"bear (starts' siﬂ@mg ‘1ike a baby LA -
bear!). v )
. 2 / - )
© B: LET'§ LOOK AT ALL/ THESE THINGS, OK? AR,E THEY ALL IN SOME KIND : .
. OF QRDER, OR NOT, - ’ N .
. S ; ‘ . - “ ,A
ss: Yes order little, blgger, biggest s ‘dunno (etc )
/
E: WE'VE PLAYEE ITH MANY THINGS TODAY, HAVEN T WE? DO YOU REMEM-
BER ANY OF ( - .
~ . - . )T‘
Ss: Butterflies N * » ‘ : .
.k N - -
:/WHAT WAS DIFFERENT ABOUT THE BUTTERFLIES? e e
Ss: Dunno aybe’ color yea_h, colér, I think so . e
K} l * -
E: WHAT-ELSE? -
J: Ducks! (quark, quack) .
e . ' : v ) .
'E: IS THAT ALL? . > : ’
4 » N -
Ss: The three bears--that's all L ’ o
y 190

o ARE GETTING HUNGRY. DO YOU "mmx TfiEY ARE?

Ss:

E:

(A does, so without seriating first)

* . v .
P

Yup >t{have them get out of beds?) What are those--bowls? what
for? <

* H . Y

THESE ARE BOWLS FOR THE BEARS. CAN YOU GIVE A BOWL ’10 EACH BEAR

ANDY? ) . . L. Coe
AN ' . '

. - Ll

wr




. E: YOU'VE DOM

\

E: HERE ARE SOME I{CRE THINGS, T!-EN I'LL LET YOu, PLAY VITH WHATEVEI(

YOU WANT TO FOR A LITTLE

_ Ss: 'What's.those?

’ « ¢

’ b *
E: SOME JARS WITH POTTING SOIL OR DIRT IN THEM., CAN YOU SEE mnz—J
THING DIFFERENT ABOUT THEM? .- -

[} ?
- I

WHILE, OK?

P

N

Y

T . / s

E: DO THEY ALL HAVE THE SAME AMOUNT op DIRT N HEM? | i

-

E: DO YOU THINK THERE WOULD

Ss: How?

LS
E: COULD YOU START WITH THE

i
E A WAY 'm PUT THESE INTO AN ORDER?

_‘.
P

pile them up or somethmg? . . .

ONE WITH/EITHER THE MOST DIRT IN IT

., OR THE LEAST DIRT IN IT--WHAT 3’9 YOU THINK?

7

B: Oh let s see--here's the most/I th}nk (picks next to most)

E: OK, ARE YOU' suur\ 17 hias %’;-m MOS'J:. DIRT? 4

_/(-'

Ss: that one has some more all dlfferqﬁt or about all dlfferent{

B: This one has more--yeah, then this, and then that ‘one, I. can't

tell about(these ongs v

/

(flmshed all but last two-7/turned around)

./ g
E: PRETTY GOOD, BRENT!

/,

ORDER? STARTED /WITH WHICH--THE MOST DIRT OR THE LEAST?

A: Most dirt ‘
] /
E: AND EACH ONE/HI)S W}IAT--A
/

Ss: Dunno .

USED, OK? FE

[

;e
/\

A:/ a llttle less B.

are’'we done now?

1, .
- - L4
\

LITTLE MORE OR A ITTLE LESS? .
{

Q A

)

(eté. ) ) i

°
I 3

cAN EVERYBODY SEE HOW HE PUT THEM INTO AN

right, Andy, that =) how J.t goes .

ALOT TODAY. NOW ’x\OU CAN PLAY WI’I’H SOMETHING WE'VE

.

£
=




the numbers signify the following:
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’ LESSON RATING SHEET
~ . . . Vs
' . . U .
‘Note: Please rate the lesson scripts by ®ircling the appropriate
‘number. The numbers are explained in each-section of this
e rating sheet. For comparison questions it is important-to
‘ » ?ate both lessons' plans before answering.
I.' Teacher Di}ectionébf the lesson: for each lesson listed below

“» ‘

g TN s

E 8

Lesson:
Seriation #1:
* ‘- (]
Seriation #2:

¢ Classification

j -#1:

Classification
#2: ’

-

.no teacher direction

1=
: 2 = very4ittle teacher direction
X 3 = some teacher direction . .
) 4 = almost entirely'teacher directed -
5.= entirely teacher directed )
. 1 !, -
1 2 37 4 5 :
1-- > 3 4 5
l"; ..
1 2 3. 4 5 )
- . " /:\
. 5 .
/ L]
14 2 3 4 s *

kN VV a

. T . .
II. Teacher statements: for each lesson listed below the numbers

N

‘Lesson:
Seriation #1:
« W
Seriation #2:

M b

Classifgcation'

. #1!

<
. Classification
#2:

signify the following:

1 = no factual, expository stétementg
2 = very few factual statements
- 3 = some factual statements
. 3 4 = most statements factual
5 = all statements factual
o,k R
1 2 3 ~ 4 5
-
1 2 3 4 5,
N\
1 2 .3 4. 5
< ~
1 2 3 T4 5
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. III. Overall compariseons: for each set of lessons listed below,
V— . the numbers signify the following: '
. .o 7 1 = no difference (between the two)
. 2 = very few differences
. o . | . _ *3 = some differences
p . ) - 4 = very different (very many
, ,- ] . differences)
° .t . 5 = entirely different
) .ot . o
Lessons: ' ‘
L ) ’
' Seriation #1 ) oL .
) Us. - ) .
¢ - Seriation #2: 1 2 3 4 5 ' .
) Classification #1
. Ll . vs. ~
\ Classification #2: 1 2 3 4‘ 5
Seriation #1 . O .
., . Vs. o ' T
. Classification #1: 1 2 3 4 5 '
< R ) . . Q ‘.
} v Seriation #2 ° ) ]
~ Vs, : ] - £
- L)
Classificatjon #2: 1 2 3 4 5
. , v C . )
\\ . Please comment on Specifically what you felt were differences and/or
% "\ similarities in the ‘lessop plans: T .
N ~ "\ ¢ . » ) . -
3 . *
- -
* < L4
! et .
* ?
5 . \ '
" - .
| . ., ¢ )
. v,
° . \ .<-—- “, .
~
- \ -
- i 'l \ v
Y b , :
: - st o
¢ /- y s
' / 198
A , f
Q . : "+ (continue on reverse side)
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. Center Planmng and Pollcy Commlttee .

Richarad A.,Rossmiller .
Wayne Otto |
Center. Co-directors .

'« Wayne Otto
Area Chairperson
Studies in Readang, Language
and Communlcatlon .

Marvin J. Fruth o
- . Area Chairperson
Studies of Implementation of

' Thomas-A. Romberg
_ Area.Chairperson

Herbertag Klausmei) N
Area Chairperson - .
Studies of Instructional Programming
for -the Individual Student ‘s
Jame§ M. Lipham. =~ =« .

Area Chalrpersoh \ .
Studies of Administration and
Organization for ‘Instryction -~ - .

. Individualized Schooling .

: J

- ¢
Vernon L. Allen L
Professor. . i

Psychology
) \

B. Dean Bowleéy

Professor.

Educational Administration
. } '

Thomas P. Carpenter

Associate Professor

Curriculum and Instruction

e .

/ .

W. Patrick’Dickson’

Assistant Professor .

Child and Family Studies

‘Marvin J,. Fruth. - 4

Professor
Educafional Administration

-

John G. Harvey

. Professor
Mathematics

curficulum and Instruction
. N F - ;

Frank H. Hooper .

Profes ’

Child and-Family Stydies ,

Dale D. Johnson
Professor
Curriculum and Instrtuction

3

Herbert J. Klausmeier .
V.A.C. Henmon Professor
Educational Psychology
Joseph T. Lawton®
Assistant Professor

Child and Family Studies
Joel R.
Professor

‘Educational Psychology

€

James M.iLipham
Professor
Educational Administration

Dominic W. Massaro
Professor

" Psychology

Donald M. McIsaac .

Professor \

Educational 3dministration
o . 4

WayAe R. Otto .

Professor

‘ /
Penelope L. Peterson
Assistant Professor
Educat;Fnal Psychology
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o :

Levin * .

.

»Curqicuﬂhm and Instruction -

‘

{ Assistant Professof
Curriculum and Instruction

Studies irr Mathematics and Evaluation
. ’ " of Practices in Individualized Schooling

Associated 'Faculty

Robert G.” Petzold
Professor s,

Music .

Curriculum and Instructzon
Thomas S. Popkewitz
Associate Pfofessor
Curriculum and Instruction

L

Gary’ G. Price - - ¢

Thomas A; Rombeig,

'Proféssor

Curriculum and Instruction
< : A /-
Richard A. Rossmiller
Professor | ,
Educational‘Administuftiqp

B. Robert Tabachnick
Professor

, Curriculum and Instruction

J. Fred Weaver
Professor IR
Curriculum and Instruction
Gary G. Wehlage .
Associdte Professor »
Currlculum and Instruction

°
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