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In h1s IntnoductAgn Lo MathemathaL Ph&lo&ophg, Russell observed

. . Theae hab been a gneat deal 06 Apedulat&on Ln traditional phLLObophy

which nght have been avoided Lﬂ the impontance of structuxre, -and .
the difficulty of getting behind it, had been reatised. For exampze,
it is ogten baLd that Apace and time ane, bubjectLve, buz are caused
by th&ngb in themselves wh&ch mubt have dtﬂﬂeaeneef_tntea,be coaae6~
ponding with the diﬂﬂeaenceb in the phenomena to which they give'aibe;
Whene such hypotheses are made, i1 is generally Auppobed Zhat we capn
iknow veay Little about the ob;ect&ve counteapaata In dctual ‘act |
homeuea, 46 the hypothebeb as stated wenre connect the “objective -counier-
pants would form a woazd hau&ng the same structune as the pﬁenomenaz 1
woatd ees In Ahoat eueay paoo\bttton hav&ng a commun&cabze 3 gn&ﬂ&- |

- eance must be taue 06 both wonlds on of neithen: ZLhe onty dLﬂﬂeaznce

"mubt Lie in fust that wisence of LndLVLduaLLty which azwayb eludes
woadb and baffles debc&&pt&on, but which, fox that very aeaAon, 48

innelevant science [p 6l]\3 . - R !

A 2

I take 1t as axiomatic that Russell's claim about the importance’
of structure in so-called traditional ph1losophy appl1es also to the
infant science of cognitive development That. is, I am prepared to .
maintain that 1t is probably more importent to ascerta1n how the organ1za
tion of knowledge changes during the course of development than it
is to ascertain e1ther the expl1c1t things we come to known. or "how _
we come to know them. I would even ma1ntain that the structure of -
our knowledge probably is a more legit1mate question for science to

" {nvestigate than the “what“ and "how" of our knowledge. Certainly
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§~. "_there can be no:douh 'that the structure quest1on, in view of its
comparatiye,insens1 1v1ty to thorny ph1loso h1cal quest1ons of meanf/g, |

-y

1s much easier fo sclente to address; -Th1s i

.notrto say that a
thorough.going' mphasis on the‘ontogeny of knowledge‘structures is.

; .fuithout’costa ’toncreteness, i.e, ’ the close connection between a
descriptiye ,onstruct and some quant1f1able var1hble, invariably is

sacrificed and with _'1t goes conS1derable pred1ct1ve precision,
vHowever that may be, most of the quest1ons Wh1ch we . presé‘%ﬁy need

"to»have/answered about.cogn1tjve development appear to be structural

'ersuant to the v1ews Just expressed, I should Tike to deal with
. two /structure- related matters in this paper. F1rst, I'"shall cons1der
the concept of structure itself and the quest1on of how this concept
to be def1ned Second I shall consider how, generally speak1ng,
the concept of structure enters into cognitive developmental theory.

In the brief space and time available, it is obv1ous that we shall

not be able to examine more than few po1nts relatlng to each of these

f matters. Since some selectivity, therefore, is 1nescapable, I have
chosen to focus on points which are d1screpant with what I take to
- be majority practice either in psychology generally or in cognitive-

-‘developmental psychologf particularly. ' N e

_ " The Concept of Structure = ‘
Historicdlly, psychologists have operated with a concept of struc-
.

ture which may be charitably termed vague and intuitive. = Tichener,

<

who c01ned the terms "structural psychology" and l'funct1onal psychqlogy,

tald us #n 1898 that the aim of structural psychology is ﬁo discover
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3t theruarious'forms of behavjorfarg'ﬁas.such“ and that the aim of
ctional psychology is to dis:over'the specificwpurposes that vari-
forms of beﬁiv1or fulfill in the existence of . the organlsm. It
c%éar that Tichener’ regarded the task of structura] psychology as
_mpre bas1c ‘than the apparently teleolog1ca1 aim of functional psy-"
hology. It alsofis c]ear that Tlchener 1ntended to promote within
sychology more or . less the same d1stinct1on between structural dis-
1p11nes and functional’ d1scip11nes which was then extant in bio]ogy.
(e. .94 anatomy ‘vs. physiology) As to the mean1ng of the concept '
of structure and how we are Eo know a psychologycal structure when
we see one, T1chener was s11ent--perhaps prudently SO, The second
great structural movement within psychology, gestalt psychology,nwas."
not any more prec1se about the. meaning of the structure, concept than ..
Tichener had been, However, where Tichener had been s11ent the
or1g1na1 gesta1ters engaged in a brand of obscurantism of which Hege1
. ne doubt would have been proud Whatever their other mer1ts.9ay be,
myster1ous phrases such as “the whole is. greater than ‘the sum of 1ts
parts" do not prove def1nit10na11y helpful vis- a v1s the structure '
- concept. At bhest, we der1ve from gestalt psychology a Vague feel}ﬁ/
that psychological structures are concerned with such th1ngs/as "pat-

tern," "form'" "conf1guratlon, etc. But these are mereTy synonyms

whose own mean1ngs are less than clear.
\ 1 » s
Psychologists certa1n1y are not the only group of scient1sts who

waffle on the meaning of structure., Indeed, vague and 1ntuit1ve con-

o

'cebtions of structure are the rule in all of psychology's sister bio=-

| ﬂogical‘sciences. ﬂowever, definitional imprecision has not proved
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tvery troublesome to other biologicaf sciences -because their struc-
r'tures*are impersondﬁ for’}he nost~part. That is; the biologist can
~ make direct aopeals to public experiential data, especially those |
A concerneo with vision and hearing, and to public testimony which the
psychoLogist‘cannot use. Thus, if i askitne anatomist whose office
is down the hall from mine about the sorts:o?\structures he studies,
ﬁjil I inagine that he'wilt\give me a>tour of his qujte remarkable collec-
.- tion of skeletons. Similarly, if I ask my wife, an audiologist,. about
‘ = the sorts of structures that she‘studies, she -no doubt will show me
a transverse- sect1ona1 diagram of 'the outer, middle, and inner ears.
If 1 am espec1a11y obst1nate, she may even do s0me d1ssect1ng for me. .
It is clear then that my anatom1st colleague-and my w1fe,are confi-
dent that they know what a b1olog1ca1 structure is. Of course, we
know that tﬁey are somewhat,deluded' po1nt1ng to someth1ng and saying )
"that is a stomach“ or “that is a k1dney“ is not exactly a def1n1t1on. .
,But that is not the point The po\nt is that they’have the advantage
of being abfepto show me(:onething palpable when I ask “what is a
. structure?" and I cannot do the same in return because I,as a psy-r
cholog1st deal in data which are essent1a11y personal d_ and nonpub11ctf
Howevgr, 1f 1 were possessed of a general definition of the concept

k1

. of structure, wh1ch both the anatomist and my wife can understand

then I m1ghf'be able to, generate some 1nte111g1b1e psychologf’ﬁl 11-- g
3
1ustrat1ons.

L
-

Before proceeding to formulate a general definition of structure,

we should at 1east note ip piss1ng the so- called "structura11st move-

. ment" wh1ch\has beep go1ng on in the soc1a1 sciences in recent years
o , V \
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‘_and.concerning which, our two discussants have written with consider-
able eloquence. The structuralist movement merits ‘nmo more than pass-

- ing ment1on in the present context because it has,’1n my view, done

- .

more to cloud the meaning of structure 1ﬂgthe m1nds of psycholog%sts

than to clar1fy it. w1th the poss1b1e exception of Piaget the mem-
. bers of this movement do not_seem overly concerned W1th exh1b1t1ng

a precise formulat1on of their key construct Instead, they appear

content to identify structure and (what amounts to the same thing)

structural -analysis W1th certa1n controversial tenets of the personal
-metaphysics of the movement S 1eading members Among the more notable
| tenets are hol1sm, anti- determ1n13m, anti- reduct1on1sm, emergence,
Hege11an dialect1cs, and the obscure middie ground between mechan15m
and. vitalism that von Bertalanffy advocated .[For an overview of these
., tenets aqd an analysis of their role in the structuralist,movement
‘the 11stener is directed to a paper by Looft and Svoboda in Dr. R1ege1'

. book Issues in Developmental and H&ston&ca& Sihuctunatasm 1 Whatever

.other functions these obscure and, in the ma1n, anti- sc1ent1f1c max1ms

'may serve, the1r vagar1ty alone suffices to preclude their use. in a

o formal def1nit1on. | Lo ‘ \\; . o/

//

The one—fact whxch-cannot be overlooked about structure. and
overIook1ng it is-but a step qu1ck1y taken, is that 4t¢uctuae i8 a

punely Log&cat notxon. That is, it is a concept wh1ch proper!y belongs t|

£

1ogi ¢ and not to science. If we commit the faﬂlacy of confus1ng struc-
,turz ‘'with 1ts representat1ons in various sc1ences (e. g., "gramma i-

cal" structure, "skeletal" structure, “mathemat1ca1" structure), then

. we sha11 not be able to ﬁormulate 7>sat1sfactory def1n1t1on of the
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_generic‘concept It should be obvious to common sense that the ad-
Jectives attached ‘to “structure“ ‘in d1fferent d1sc1pl1nes serve only
to modjify and not def1ne the generic concept.//[Recall here the open-
'ing quotation.] If we try to def1ne structure by l1st1ng the attr1-
bu\es of mathemat1cal structures, phys1cal structures, biological
‘structures, etc. (as P1aget for example, has attempted to do in his
little book Structuratlism), then we‘would have at best Auﬂﬂtctent
but not neoesaaay conditions foxr Atauctuke. .
| In Princdpia, Whitehead and Russell divided Togic into three
_branches: . the study of statements. about (unquantified) statements,
) | statements about relat1ons, and statements about classes.
"Structure“ may be reduced to two and only two pr1m1tive terms from !
the latter’ two branches, viz, refation and element. Every structure

must have both relations and elements, and neither can be ceduced to

the other. Neither a collection of elements by itself nor a.relation

hy.jtself const#{utes,a structure. [In'psychology, our more atomistdc
schools .are apt to forget the former point and the current structural-
ist movement is apt to forget the latter point.] When we analyze the
structure of’ any doma1n, the first step is to posit certa1n undefined
~elementary phenomena and the second is toiascerta1n how they are're:"
lated to .each other. Any structure‘may contain'more than one rela-
tion and several structures‘may be posited for a single doma{n of |
g} study. | . , ' ' _
As I have observed in other papers (Brainerd, 1973a, 1975), struc-

tural analysis has always been a sequential prooess in which investi-

gators proceed through a series,of.successive'approximagions to.the

[ >
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e From the working sC1ent1st s standp01nt the most 1mportant as- .-

: example, the study of atomic structure proceeded from billiard balls -]

r.to- the nucleus to the chromosomes to the moledular constituents of \

" penetration to eyer deeper leyels of analysis. Generally speaking.

““tr.e“ structure of the phenomena which they study.. In phjsics, for
s ~

'of the nineteenth century to the nuclei and electrons of the Rutherford-,
Bohr model to the protons, neutrons and electrons of early quantum
theory to the energy concentrations in space- time of modern quantum

theory. Similarly, thg study of ‘heredity has proceeded from the cell

the chromosomes. In short the hustory\of structural analysis 1n both
the phy51cal and biological sciences may be described as..a successive
each subsequent step in a struétural analysis takes the undefined
elements of the preyioUS step as its doma1n and then exhibits their
structure., Thé&e is an 1nescapab]e methodological 1nference which
is: Justlfled by the sequential character of structural analysis- FAS
a matter of principle, it' is .incorrect t01v1ew any structure as the
ultimate or bas1c structure of some’ domain; The elements of a struc-
ture can, at any moment be analyzed into more basic elements and rela-
tions. This’ 1nference would seem to- bniimportant“from the persepctive
of the aforementioned structuralist movement- because the inference
quite obv1ously does not square with tenets such as holjsm and aﬁii-
reductionism. | | ‘

\ v
pect of structural analysis 1soatnuctunal LbomonphLAm. Obviously,
'one can group various. doma1ns of study in’ ‘terms of their structural

51milarity. In mathematics, for example, certain number systems (e g,

integers, rationals, realsﬁ under certain perations are known to

>‘P‘ | ;\\\ réf :
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share the nell-known group structure, The property_of structUhal
isomorphismgallowsvus to establish the basie underlying'identiti of
.domains wh1ch bear no apparent resemblance to each other, A c1ty and
a map of a city prov1de a “classic illustration. So far a common sense
‘& {s conce?ned the p@ama 5ac¢e resemblance, between a map of New.York
‘ and theicity itself is qu1te minimal. We would deem it extremely . ..
unlikely that a savage,'a child, or anyone otherwise unfamiliar with
% maps would discoven the7connection. The pnima facie dissimilarity -_4
between New York and a map notw1thstand1ng, a vistor to the _city who .
Wwishes to attend the opera does not need to wander about- the city N
'search1ng for Lincoln Center- he.can consult h1s map.  He knows that
- the basic elements of New York, the streets and bu11d1ngs, are iso-.:
morph1c w1th certa1n names on the map and he knows that the relat1ons

"to the west of" and ."to the north of“ wh1ch obtain between the c1ty 3

elements are isomorphic with the nelat1ons "to the left of" and "above" .

_which obtain.between the names on the map. To get'to the opera, our
l'vtstor need only transiate the place names and relations of: the map

1nto the places and relat1ons, respect1ve1y, of the city. °

Thedgap ana1ogy br1ngs me to the final point I should 11ke ta

‘make ‘about the generaluconcept of structure, Npenever structures |
from two or more domains are isomorphic, all statements about any one
of ‘the doma1ns whose truth or falsity depends solely on structure,
"‘have counterparts in the other domahnst\ Morevoer, each of these coun-

9

terparts 1s'true if and only if the correspond1ng statement in the

=ef1rst domain is-true and false if and only if" the correspond1ng state-

merit in the first doma1n is false. The s1gn1f1cance of this consequence

00010 A
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df structural isomorphism is‘very‘great Among dther things, it’means
that, like our vistor to New York, the workfhg scientist ‘can know
- a very great deal about a new area of investigation before he conducts
a s1ngle experiment. If he knows or has good reason to suSpect that
the new area, is structurally 1somorph1c with somelother well-studied
area, then he knows too that the hard-won ‘truths of the latter have
. counterparts - in the former. . |
- g N
\\Cognitive Structure and Ejaget‘s Theory’f

N

[ o

In the time rema1n1ng, let us turn to.the role of structure in
the study of cognitive development. In particular, let us cons1der :
how the concept of cognitive structure enters into Piaget's global
vision of 1nte11ectua1 development. Since one of our other symposfum
part1c1pants, Dr. F1scher, has dealt w1th P1aget ﬁ theory in some

s

detail, I shall to avo1d redundancy, ment1on only one fact about P1aget S

cognitive structures which is of general s1gn1f1cance from the perspec-

_tive of developmental théory. This fact 1s 1ntended to. sugdﬁzt sone )
notab1e d1fferences between Piaget's vaguely- typolog:cal conception
- of cogn1t1ve structure and the analytic uses of structure ment1oned above!
P1aget s structures are grounds for his stages. Explicitly, he uses

~

putat&ve changeb 1n 1nte11ectua1 organ1zat1on which occur during developm

- ment to justify the content1on that cogn1t1ve development is stage-like
(cf. also Brainerd, 1974a; Pinard & Laurendeau, 1969)?e
Since the time of G. Stanley Hall, developmental theor1sts have

"been divided on two great questions. One quest1on, hered1ty env1ronment

is primarily empirical with phiTosOphical overtones. The other quest1on,3
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cont1nu1ty discontinuity, is pr1mar1ly phllosoph1cal w1th empirical .
" overtones. The latterlguest1on may be éummarized rpughly as.
follows. ‘'For the sake'of persp1cu1ty, developmental psychologists‘.»
slice the stream of behav1oral development up into manageable\*egments-
(e.q., 1nfancy, early ch1ldhood middle ch1ldhood, adolescence, adult-
hood). But is 1t also poss1ble that there are some. schemes for sl1c-
.ing up behavioral development which are. nonarb1trary? The so -calTed
: stag hypotheb&b specifies that there are, in fact, cases in wh1ch
the s¥1c1ng results in segments that are real aq{ meaéuaabte ent&t&eb’
" rather than mere convent10ns (Bra1nerd 1974b, 1974c). Accord1ng to
“this hypothes1s,}the various ‘segments posited in some theories com-'
'pr1se natural behavioral gaouptnga. . '
*__ ‘ %’ P1aget subscr1bes to the stage hypothes1s as Just formulated
'(cfh espet1ally P1aget 1960, l97l) To him, the global stages wh1ch
Dr. Fischer has rev1ewed are more than conven1ent descriptive head1ngs
under which to group a pot pourri of.logfcal and scientific reason-’
ng sk1lls.\ These stages are, in Piagdet's (1973, p. 49) own words,
®distinet natural breaks" in the developmental continuum which, because
.. they are natural rather €han conventional, can be measured. Bug.now
.are we to validate these stages empirlcally? "As I have observed else-
‘where éﬁrainerd, 1974d), thdse who have $ought to defend the stage
'hypothesis in the past havexcome up against a dilemma, viz. how much
~V_— change is requ1red in quant1tat1ve parameters (1 e., those whose [U“
estimates are allowed to take real numb®s as values) before we can

declare that a'qual1tat1ve change or "d1scont1hu1ty“ has been obsenyed?

P1aget .has tried to avoid the “How much '‘more' is 'different'?" d1-
° -~

‘ lemma by subst1tut1ng cognitive structureszfor quantifiable behav}oral

) (S )
1S4 . A
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- most important, wa“'

" quantitative da

' algebraic structures are cueu qualitative. For eXample, consider

R for the concrete operational and formal operational stages, respectively.

eu 'there can be- more than one in"a gaoupenent when viewed in this way,

. the differehce between these structures does not look very much tike

v

- right quantitative. Generaily speaking, the differences which obtain )

parameters. The reader is asked to. take it on faith that differences

: "different structure“ automatically entails ”different stage.?_ That

' anerpéo 6acta quaﬁitative one. In fact the difference 1ooks down-~

1

between structural models borrowed\from abstradt a]gebra automatica]lyf
are qualitative and hence, that the "How much\anore is 'different'?“s |
question does . not arise w1th Piaget sTstages. According to this View,gv-’
- -
is, if a structural model vaiidated for one age range is different . -
than a structural mode1 validated for some" subsequent age ranae, théh
there is a qualitative éhange 9 \Izzfural break“ between the two - Q
groups.' | J;_ ‘ - - | '
- Piaget 3 line of . reasoning vis -a- Vis cognitive structures and’
cognitive stages seems dubious for at least ‘two reasons. First and .

+

a'structura1 algebraic wand at an essentially

a'base do ot magically transform continuity;into s
discohx;nUity. Algebraic fructures only model the data base,’ More- .

over, it is not at all c;ear, at least not to me. nor to any mathematician

of my acquaintance, tha the differences which obtain between various

the gnoupement and the grouﬁ% the structures which Piaget employs'

Ignoring all the 1ofty claims and obscure suggestions “in Piaget s

ool

two 1ogic books, precisely what are the formal differences between ,

these two strﬂctures? Actually, they differ only on a single postu- '
late' there is only one identity,element in the- generic group but

L ‘g{




between common algebraic structures of the genre.that Piaget has.favored,;
(e 9., fields, groups, lattices, ringsfﬁ&re neither obViously nor 72 “‘ﬂ
intuitively qualitative differencés. Quite to the cbntrary, these, ?'
'differences usually amount to small adJustments in a single postulate.
Thus, the "How .much more is 'different‘?" question is still with _".
us: Just how many changes must be made in how ‘many postulates before
two structures are qualitatively different? | ﬁgw)g_.
Although I would maintain that what I have Just said is=obvious
enough on logical gcounds, it must be admitted that man{ developmentalﬁ
investigators accept the assumptiog that "different structure*’means
"different stage“ as a working hypotheSis. I shall not venture to .
. put forth a definitive. explanation of this dnsconcerting phenomenon.
However, I'shall risk a clinical impression gleaned from my corres-
pondence andaconversation with other investigators. Developmental_h
"researchers of‘my acquaintance are al/pst unﬁversally unfamiliar with
the higher algebra of structure. For the most part, their mathema-
'tical training begins and ends with the mathematics of number--especially
'”statistics. Moreover, they are understandably reticent about: delVing
'into a new branch of mathematics . which\may prove to have no concrete
payoff for their own reseaFEh ‘Therefore, some are w1lling &o\accept
~on faith the conclusion 'that the higher algebra of structure treats
only of or primarily of qualitative differences. This attitude has,
in ‘my view, been the source of much misunderstanding. | '
The second problem with Piaget's assumption that "different struse :
ture" means’“different stage“ is purely empirical It turns out that

"certain predictions which seem to follow from this assumption do not

2
- \
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~ structure (e. g., class 1nclus1on, matr1x classification, card1nal

- operational stage, cf Bra1nerd (1973b, 1974a, 1974e) and Brainerd

. 13
S ,
;- ) . ) : 7 . : ’

square with known emp1r1cal fact , Before briefly mention1ng the pre-

dictions and data, however, it is worth noting that even 1f the two

’ were in llne, the problem Just d1scussed would remain. !

In the l1terature. 1t has long been acknowledged that the structure;
stage connection enta1ls that the major cognitive sk1lls assoclated

u1th each stage, fo?\Which some structure const1tutes a formal model,

.
must be acqu1red in strict synchrony (e, g., P1nard & Laurendeau, l969)

Thlt is, the order'1n wh1ch these skills are acqu1red atways 1s idio-

-
“w

syn-ratic to 1nd1v1dual ch1ldren. Recently.'1t ‘has also’ been shown

on bechometr1c grounds that most of.the behav1ors modeleh by a given ‘f'

structure@must be observed to emerge falrly early dur1ng.the age range':ﬂ
1974b).°

If th1s cond1t1on 1s not met, then it turns out that stages cannot LBy

ass1gned to the stage. def1ned by this structure (Bra1nerd

be d1scr1m1nated statistically. |
Deﬁflopmental studieS‘of Piaget's stage-related reasoning shills'

have failed to conf1rm e1the{ of the preceding predictions, toncern--_

o
ing the synchrony pred1ct1on, non1d1osyncrat1c asynchronous acqu1s1-
tion of these sk1lls has proved to be the rule rather than the excep-ﬁ

*

tlon. With the concrete- operatﬁonal sﬁage, for example, we-knoauiﬁatfv'
"children acqu1re many of the relational skills modeled by the gaoupemcnt’
structure (e g.. trans1t1v1ty, seriation, ordinal number) before they _
make much progress with the. class1f1catory skills modeled by the same

number). [For rev1ews of asynchron1es assoc1ated with the concrete-

and Hooper (l974) ] Concern1ng the abrupt emergence pred17}¥6n, we

\
- 3
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also know that stage-related reaédning skills afe not acquired in

thje way. As'a rule,fthese skills emerge'gradua11x‘inadiscernible.

—~

"1nvaria"t§§;ﬂuehcesﬂduring the entire4age range aSSigned toeawgivenﬂ
In

stage.
<y
by some given structure to emerge dur1ng the age range ass1gned to

some different structure, Class: 1nc1us1on, for example, is supposed

to be a concrete-operational.sk111, However, our most recent eV1dence
_(Bra1nerd & Kaszor, 1974; Hooper et al., 1974) dindicates that class:

" inclusion, when it'is understood ‘at all, is not graSped until some-

time- dur1nguthe age range ass1gned to formal 0perat1ons.
» Singe my time has exp1red I shal] not attempt to document my -

claime :Eﬁut what the literature shpws any. further. ‘1 shall s1mp1y
conclude by observing that the data are quite extens1ve, that they

have been d1scussed in review papers, and that 1nterested Tisteners

are’'directed to the appropriate reviews.,

. .
° , “
s .8

eed, it is not at a11 uncommon for a- reason1ng skill modeled




Bra1nerd €. J. Order of acqu1sqt1on of trans1t1v1ty, conservat1o:,

‘ Bra1nerd c. J s & Hooper, F. H. A‘methodolog1ca] review of- develop-

15 g

References -

_drainerd, C..Jd. The'ﬁb1e'of structures in explaining ;bgndtiveﬁdevelope

ment. Paper read at the 2nd.biennialjCOnventiqn.ef*the i"??”ﬁ?ﬁ*

tional Society for ﬁmé Study of thavioral Deyeiopment, Ann Anlor;;'
¢ . . , ’ ' ;
August, 1973. (a)

and class fhc]us1on of length and weight. Developmental Pbych‘togy,

1973, 8, 105-116. JONS | . .

Bra1nerd,,C J. Structures of - the-whole Is their; any ‘glue to hold

the cghcrete-operat1ona1 "stage“ together. ” aper read at Canad1an
| 1974. (a): [/.
Bra1nerd c. g Psychometric consequences ‘f the stage hypothes1s

Unpubl1sh$@ manustript, University of A]ber a, 1974 (b)

Psythonogrcal Assoc1at10n, Windsor, 0ntar10,

!

Brainerd, C. J. j?n the 1ndeterm1nacy of stage de‘cr1pt1ons of behav1ora11

sity of A]berta, 1974, (c

deve10pment\3Unpub11shed manuscr1pt Un1ve
Bra1nerd C. J. Fdﬁmal models of cont1nu1ty, disscreteness, and part1a1 &
d1screteness fﬁr behav1ora1 development npub11shed manuscr1pt

' Un1ve¢s1ty of‘mﬁberta, 1974. (d),

——

Brainerd, C. J On Qheaconsequences of Type % and'Type.If.cniterion_;
errors in concepb deve10pment researchyfunpublished nanuscript,in.
Un1vers1ty of Alberta, 1974, (e) o

Brainerd, C. J. The ro1e of structures in exp1a1n1ng behav1ora1 develop-l
ment In Kw F. R1ege1 & J. Meacham (Eds ) The devezoptng Lnd&- .

- vidual in the chang&ng wonrld. Vo1 // The Hague: Mouton, 1975

*mental stud1es of 1dent1ty conservat1on and°equ1va1ence conserva-='

t1on Techn1ca1 _Report, R & D Center, Un1vers1ty of w1scon51n, 1974

80017




16

Brainerd c. J., & Kaszor, Pﬂ An anal}sis of two proﬁ%sed sources

|
of error an the class 1nc1us1on problem. Developmental Pbychology,

(\\974, in press

B e /e

,Hooper, F. H S1pp1e, T. 5 . Goldman, J. A & Swiﬁton; SAAS chrosé-_

sect1ona1 1nvest1gat1on of ch11dren S c1ass1f1catory deve]opment
Techn1ca1 Report, R & D senter, Un1vers1ty of W1scons1n, 1974,
Piaget, Jf On the gengral problems of psy;hob1olog1ca1 development
* in the child, In J. M. Tanner & B. Inhelder (Eds.) Discussions
:%n chitd devetapment. Vol. 4. London: Tavistock, 1960.
Piaget, J. The theory of stages-in cognitive'ﬂqwelopment. In D.'ﬁ.',
| Greeq, M P FOrd & G. B, Flamer (Eds ), Meabuaement and Piaget.
 New York McGrdw- Hil] 1971 ‘

' Fiaget J. The chLLd and aeaﬂ&ty New Work Basic'Books, 1973.

P1nard A. ., & Laurendeau, M. “Stage" in P1aget S, cogn1t1ve deve10p~'
menta1 theory | Exeges1s of a concept In D. E1k1nﬁ“fr’/ H.
F1ave11 (Eds ) Stud&ea in cOQnLtLve deveLOpment New York:

) Oxford 1969 \

\ v

R :




