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We can becbme‘profoundly diacoutaged by our inability to describe'not'

only the necessary, and sufficient conditions for development to occur, but .

‘also our inability to give a detailed account of the process itself by which

’

this transformation from one stage to another is carr%ed out. It is with some

relief to note that several oldet sciences are plagued by similar 1imitatione.
&

4
. Thus we find that evolutionists cannot predict wllen a new species will emerge

L 24 .

nor what it will look like when it does';merge} also they cannot tell us how

14

new species manage to arise almost instantaneously. In a related vein, chemists

are now etrugiiing to describe the minute steps by which high~speed chemical

-

changes occur. ,The chemists probably can state necessary and sufficient
; . \

conditions for their.reactions to octur but they are still hard at work

o

X describing the minute processes by which the substeps are,carried out. I mention
o

these presumed facts only to remind us th;§ there is nothing peculiar about R

-

our state of ignorance in describing developmental change nor is there any

reason to be embarrassed by wide-gkifing speculations about the kinds of models -
3; we-think may be important in guiding*our thin&ing on developmental change. 4

- What I shall outline below are three broad concerns that I find petsonallv ‘

y ' impottant in diéﬁussing development: (1) whether developmental theory has a

need for onobabilistic‘aspects én model construction or not, (2) whether -

-

.. | 1I would like to thank Irving Sigel for a critical reading of this paper.
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developgerital theory ‘should be sensitive to situational comstraints, and (3)

whether there 18 a need for a separate analysis of task requireménts and another

andlysis of the developiﬁg‘organism's ability to meet the obligatory features

[N

. of the task.

t ES

Probabilistic considerations. Implicit in*the above comments about

-necessary and suffiﬁiemt conditibns for change to occur is the philosophic
~. .. .problem of scientific determinism. If we frame our developmental model so that
we require all uncertainty of change to be accounted fd? by stating algebraic

conditfons for transitions to occur, then we have, whether we realize it .or

.

not, committed ourselves to a nonprobabilistic medel 'of ded@lopment. _This
. ,may or may not be correct. If probabilistic ' indeterminacy is present in sSome
developmental changes, then allowing for thi§>possibilit§ will altér the kinds

~of models that we attempt to cons;rﬁct. Indeed, some months ago. T-planned to
o
present for these meetings a stochastic Markov process model so as to account

LY

for moral development data. My quantitative focus just that brief time ago

-

~ t ) .
stemmed fron™Q belief in the correctness of a probabiﬂistic viéwpoint for

explaining much developmental data. While I now seek to question thie viewpoint

. there is a sense in which uncertainty always enters’into developmental data--
- .

it has to do with errors of measurement. For example errors in assigning a
child .o one of ceveral developmental stages will, if we get fussy enough,
force us to graft onto any algebraic (all-or-non=) model a probabilistic process

that accounts for errors in assigning subjects te stdges. There are other
-« .
levels of a developmental model that may or may not Trequire probabilistic

mechanisms to operate—-~for example, accouﬁ;ing.for why the same person in repeated
presentations will sometimes be correct and .sometimes incorrect in responding

to what is (or what seems to be) an identical situation. This type of uncertainty

e
-
LJ v -
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? ] . ' . . . ' .
within the individual being tested or obsefved has occurred often enough that

‘?ther theorists have given it a name~~decalage. Do we wish to explain thia

¢

3 ~

variance by introducing probabillstic assump ions somewhere 1n our developmental

* . -

" model or do we wish to explain it byinvoking algebraic criteria by which‘we

attempt to capture what was unique about, each response whtch,the subject

made’ It'd a hard choice to make and ic! s a eritical choice gince it will affect

the ways weltheorize dbout developmental transformations. I will touch upon

« .8

this issue again later. ]

3

Let me return to the Markovian model I referred to'earlleé so as to give
’

you a taste of why I began to quéstion whether this type of modeling necessarily
clarifies-developmental traﬁsforoations.' To make a 1oné s1ory short I got what
can be regarded as a good fit of model to data. The data incidentally ware |
Kohlberg's .(1971) data on moral development obtained for the U. S. and Great
Britain for several socioeconomic and age levels. . The only piece of this model
that I wish to comment on at this time is the use of a construct of a "critical
moral event" which I was forced to invent so as’ to explicate the psychological
significance of taking the Markovian transition matrix of probabilltiee to

A}

higher 'powers.' (See Freedle & Lewis, 1971, for examples of Markovian theory )
)
With the passag®of time the number of critical 'events' had to 1ncrease.

this was reflected in the fact that older groups of subjects required a higher

<

power of the matrix to fit their data than did younger groups of subjects.

* This assumption plus aﬁother probabilistic ome llowed me to fit most of the

data reported by Kohlberg for‘the -two countries and the several socioeconomic
and age groups. The singularly important question though 1is what did 1 learn
about the developmental process of moral development from having applied this

stochastie theory to group data? The ‘sad truth is that I learned very little,

5 .

-»

.
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.or'more°accurately, I learned that from fitting grouped'asta I could say ¢ - ,
¢ ) . - ' ' E

nothing important about the internal mechanisms and their tgansformations'which

elevatéd the individusl from one stage to'a higher stage. 'Looking at this from

anether point of view, I can‘now say tﬂat'while it may be appropriate to

b 3

postuiate probabilistiec mechanisms 50 as to account for the properties of grouped
data, and while "’ knowing the parameters of such populations may have its-uses,

one should not confuse this type of modeling group data with an explicarion of
the cognitive processes within an individual that undergo change. This is not

to say that other quantitative theorists should eschew Markovian models in

. o e
developmental theory--it only means to point out that my particular use of

-

. o o - .
. MarkdVvian theory fcr the moral development data k-] a very restricted outcome

: R ' _ ’ . <
wi7h respect to clarifying individual development. This realization led me to

betome more cautious in acceptance of probabilistic models «f development.

;\ To .sum up the first point, developmenral theorists implicitly or explicitly
commit themselves to a cholce between determinacy in developmental description &s
opposed to indeterminacy: Given éné latter choice; there ara at least three
*'levels' at which indetermimacy can bperate: (1) measurement errors in
classifying responses by'tneir stage charscteristics,'(Z) variation in responses
under experimentally 'identical’ conditions. &nd (3)° distributional variation
rcsulting from considering the g;oup characteristics of individuals classified

bx age, sex, etc. A particular probabilistic model may_ implicate any or all

of these thyee levels.

Situational constraints. A second major issue for consideration in

) - 5 . .
developmental theory construction is the following: How much of the situat'ional
setting in which. behavior occurs must be taken inte account before? the

!
‘ experimenter oY theorist assigns the observed person to a: 3eve1opmental gtage;
] .

. N $ ’
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and, in related fashion, how much of the current situational setting influences

n

the subject's curtrent behavior? B

- © . . LY

The second part of this téige may sopndtreaundant but it isn't as I shall

-
L

attempt to show. Before doing so,. let's firat considef why ¥t may be important

to study situational setting.i This éoncept'has been used 1ncreasing}y i -

.various developmental accounts. For example,:Lois Biboﬁ (1970) has argued that

[y (3

immediate context is necessary to’ separate out the several-meanings of¢what

seems on the surface to be the same utterance of a child. Situational setting

-has been shown by Lewis and.Freedle {(1973) to influence the trangitional

probability of mother-infant vocalization interactions wheﬁ the infant .is only.

3 ‘months old. Aebli (1973) has employéd situational context in Yexperimental ¢
settings tc account for decalage effects iﬁ genéral develppmental theory.

. If one grants that the corcept of - the situation has explanatory value,one

a

must at ‘the same time admit to a certain inadequacy in defining just what is

meant by a situation. Let's examine this, problem. Suppose I ask you to give

a situational description of what's happening right now in this conference

" room. Someone may define the situation by the following description: (1)

L)
aatalk is being delivered, or (2)7a dévelopmental talk'is being delivered by

one person in the morning to an audience of n persons, or (3) a segment of a

*

* developmenhtal talk is being given at the Unﬁversity of Michigan by one person

with k other potential“speakers listening in while a group of n péésons‘in
the audience shift abodE in restive fashion, and so on. These examples, while

arranged in order 2; increasing specificity (both with Tregard to the mentioning

» of supposedly important features of time, place, and mémentary composition of

L

social structure) need not have been 8o ordered. The fact that all of

h S <

'? .
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.them may be correct descriptions of the 'situation' raiseés the issue of how

5\

:much of the setting and how long a duration of time needs to be implicated in

.trying :o detine any ‘situational setting. Perhaps the answer is: the definition

is telatg!g to what one's scientific purposes are and relative to what the
. e - . . —-————-ﬂ—-v.-

subject's momentary goals are. Thus if one's:theory says that.discriminatlon

a . . .

dmong situations X, ¥, and 2z arethe onlylgpportant discriminations, then an

’ [}

adequate situational definition Y}th resps¢ o such a théofy would be oné
whiéh allows 'for an unambiguous categorizati®n with reSpecE to alternatives

X, y, and z. Sbme;pther'thecry which reQuires. a different catégoriaagion
system may find the -same definitions inaﬁe&uaéé. This way of looking at tiwe .’
problem suggests that there is no single way to completely define' a 'situation'
since the same objectively recorded behaviors may siﬁultaneously.satisfy many-

-

different definitions. *

The related problem of trying to define how the exberimental subject

. perceives the situation is of course ¢losely tied.to which categories a particular

theorist thinks is relevant; but the subject’'s own situational perception

r

carries a subtle problem along-ﬁith it that carf?es us back to the first problém
area, namely, that of prébabilistic indeterminacy. Let me clarify thi;.

;ecené accounts of human percep;ion suggests that perception is not a
pasgive consequence of stimulus input but rather an active reconétructi?e
process ghat may employ cognitive strategies (see Neisser, 1967; for an
account of pefcepgual strategies in linguistic perceptioq see Qevér, 1970).

We can speculate that the subject's percepfioﬁ of what situation it finds itself
in" may also depend upon active reconstruction based upon past experience. The

particular cognitive strategies which one eﬁploys to recognize a current

situation may be either probabilistically chosen.dr algebraically determined.

.

. 8 ‘ .
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The choice which & theorist makes will again affect the whole conception of

developmental changes in situational perception.
[}

13 . *

But if we grant the importance of situational context as one.conttib&tor

to clarifying our understanding of develnpment. we still need to analyze the .

notion of 'situation' to distinguish possibly different classes of features .

which in turn lead-to diéferent categques of situations. I shall attempt to

: . . ..
sketch one'such framework below, The reader is forewarned, howevér, that it

is a highly fnnc;fnl éonception but I hope will contain enough grains of truth

to be considered of'heutistic value. . . .

’
*

Consider the following ways in which the environment iq structured, and

-

G

then ncte that the restrictions on how the environment is structured carries
import fop the possible identification of features which we as theotists}may
use tn recognize and help’define situational settings. '

The eérth‘and its physical environment into which we are born, grow up,
and»die is far from random. Indeed,_ for many phenomena, a remarkable periodicity
constrainhs and relates one moment to the next. This is important to note because
it is a sure bet that the evolution of life in the midst of these profound
cyelic phenomena has been molded and is itself qonstra}ned by theseexternal -
regularities. We seem so attuatomed to these cycles that it seems necessary
to force them back into consciou; awareness gy exnlicit mentioning.

Hére.are some of‘the physically determined>qyclas: day and night; fall,
winter, spring, snmmet; rainy and dry seasonst high‘and low témpetaturg-periods.

1
RS -

Each of the aSove has its immediate effects on behavior: .day and ni_ ht is

v

cprrelated with brightness and darkmess and aléo with warmth and cold.

. Seasons of the year are correlated again with warmth and cold and probably with

degréé of physical activity. 'Rainy and dry ceasons influence not only our

. a 'y

g
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immediate individual.tesponses but can in'a larger sense be the nucleus

!

. around which elaborpte cultural cereﬁbnies are peerrmed‘hés°in the Mayan

.

‘religious ceremonies. But to implicate cultural patterns is to get too far

.

ahead of ourselves at the moment.
. ) M N ‘ ’ ’
A list of biological rhythms can also be mentioried which appear to be

N
correlated with or influenced by some of the pyblic physical phenomena: b&ing

awake versus being asleep is cyclic; the cycle of birth, life, and death is
. ' - . -
another; then there is the monthly menstrual cycle in women; cyclic eating

\

periods; periods of sexual arousal; breathihg«-all have a cyeclic rhythm.

-

To return now to the cultural import of cycles, there are a number of

E-
cyclic social phenomena which may have been dnstigated by or had their
V

inspiration from modeling after rhythms discovered in nature. Some of them are
. , P . '

weekend rest periods; summer vacationsjy elections every four yeats rather than

. 1 -

t
- e

randomly selected t;ﬁes; yearly scheduled professional meetings; and on a more

! .

serious note, it has even been suggested .that there scems to be -a periodicity
. ® ) R .

to :hi occurrehcé of war and peace. -

| A number of the above édbnss may not bé a simple functioniof time, but a
good number are., Be that as it may, you may ask, what has all this to 40 with
the particulars of infant growt¢h and the particulars of perceiving situational

-

contexts. I think }t may have a great deal to do.with it. In additfaﬁ‘fglthe
effects of the large-grained events meptipned above, }t appears that a very
fin;;grained cyciic schedﬁle-ié gét up in many homes which Qaries in its
pattern from household to_bousehgld and also varies as a function of the age and
number of children in the héusehold. Some mothers may establish'a highly ;1g1d
schedulé of daily activities inte which the infant or child becomes enmeshed.

She may get up and wash at a.cértain hour, fix breakfast'at a certain time, wash
. . [ 4

Q | : . 10 <




dishes, iron, etc. all the while carting the infant or ch%ld.aboue with her for

many of these activities. This schedule may repeat day {n and day out with

[y -

. - minor variations. Other mothers or pr{mafy ceretakers may establish a weekly, "

K .' routine so that the cycle clearly repeatq only at weekly intervals. What ‘effect
does this grqu regularity have for the developing infant? It must form the
backdrop of security and predictability ;;at become preconditious for manipﬁlating
the objects around oneself and ;entdting out on one s own. A highly unptedictable
. world (both physically and socially) would hardly be conducive to eqcouraging
. X a frail infant to become adventuresome. Regularly repeating events tend to
' induce not .only a sense of security‘but also a sense of boredom and this im
turn can provide the impetus for active e#ploratioc of'tce immedicte environment.
Situational contexts may, in this reguler cycfic world, become consciously .
perceived through the occurrence of minor variations in foceatdlthat occur in
v the daily or weekiy'§Ehedule of events.' T@at is to say, minor violations of
expectancy‘helﬁ to focus attention on che source of the disturbance and in so + .

s, .

-doing providet a ptecondition for forming conscious schema of situgtional -

A . %

-

. occurcences. It 15 known that expectancies can be set‘yp quite qc#ckly even
in young infants (see especially Freedle, 1971; Lewis & Baumel, 1970);'these s
same studies .also’indicate ‘that violations of these expectancies lead to increased
attention. What is be(né suggested here is that similar kinds of expectancies
operate outside the controlled laboratory sett}ng and_phie is especially true for
. those expectanciES which have a'cyclic patterned baeie; be tﬁey ;hysically o;
socially determined. .When suic v&olations in expeecétier:occur I further
speculate‘thet’in addition to the-increased immediate ctténtion which the organism
o B pays to its immediate surroundings,.the necEscary cenditions'have also been

\ . ) .
. established for the discovery of an integrated entity called 'gituation.’'

. ;-

.
' - . -
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-Leg me give an example.. Suppose that in household x the grandmother typically

T .stops by at one o'clock for a daily.chaté This social situation (visit by grand-

mother) begins' with.an explicitly marked entry point--the grandmother knocks on

+ the door and calls out "It's mé." t(Many socially defined situations I'believe

4—1

<have explicitly marked entry and exit cues precisely because these situations

are under the direct control ‘of knowledgeable humans--situations which depend

.upon physical cycles may not have such clear-cyt entry and exit cues.) Further

<

: L. | : 3
suppose that the grandmother picks up the, infant, drinks a cup of coffee, and

then leaves. Thisiis the typical flow of events which define the s¥€uation
. 4 . 4 . ’
k - LY
"visit by grandmother.” Suppose the infant has 'learned' a certain expectancy

. -

about this flow.of events and suddenly cne day the grandmother arrives, bursis
ineo the ro;m,.hqg'an_argument with the mother, and then,leéves. Ihis violaiibn
‘of expectancy has at least two conséquences fo; the infant: his heigﬁtened

' attention signal§ to him that something néw has occurred aﬁd at tﬁé same time

provides him with information that something old has been violated; *t further ., 4

[ 4 . . 2

\ provides him with information relevant to defining the béginnings and endings of
L4 A -

_a recognizable situatioﬁ because the regular cyclic episodes in his 'typical'

day have been violated only at a'certain point in time (the point in time when .
. » the grandmother burst into the room) and-ceased to be violated at amnother point
. .

%n time (when the grandmother finally left). 1If the above reasoning is correct,
then the expectancies that grow out of the experiencing 5& c;\iic eventg also
form the fabric out of which one segments the salient features of a situation-—

this latter segmentation teing facilitated by ¢xperiencing violations in the -

typical flow of events.

As the infantr gets older and moves into environmeﬂts beyond the canfines
& P
of his household he develops a somewhat dizferent set of expectancies and a

~ .. ) ) ’ . M
3

12
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more complex set of sitgatxonal settings espeqially in tqe social realm of
school settings, business settings,‘political settings; etc. In a wider'

. sense, as one c¢xperiences tﬁe culturally ?ermissible variations as to which
situations can suﬁstituté for each other, then one's earlier:fchemata may
accommodate to these.setsof variants éo as to rébonceptualize ét a more flexible
level the critical features of situatfons. from a developmental perspecfive;
there is probably survival value in being able to increasingiy conceptualize
the Elood of detail of experience at a mote general 1eve1—~thpt of - situations.
Perceiving the world as a sequence of situations, some of ;hich run their
expected course while others get interrupted momen;arily, helps to chunk and
integrate the millions'of pleces of raw data into ﬁanageable.cognitivbhportions.

To summarize this geconé poipt, I have attempted to argue that developmental .
theory should attempt to incorporate_the perceptual and dynamic aspects of
3;ituational recognition as an important and previously neglected aspect of
developmental fheorizing. In additien it has been argued that a straight-

.

forward'mechanisiic approach to defining situations and their perception must be
-
modulated by a consideration of what the organism's momentary goal and purposes

LA

are, Thus the notion about having specific 'knowledge' of situations

as one develops and moves into new envifonments must be modulateq by consider—

ations,of a more dynamic system which parses and identifies relevant aspects
- of situaéions as a function of current moﬁnhtary goals. |

. /
Task reguirements and subject capabilities. A third major 1ngredient

of developmental theory should in my opinion be. one which attempts to define
< the obligatory and optional features of some externally defined task--such as

tasks found in experiments, or fasks which a '‘parvent poses for his child, or

o

errands or household duties that the parent reqﬁi;es the child to do. Notice:

s ) . -
. +, . -

- - o 43
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that in talking about 'tasks' one should allow for sewme rask to be totally
optional in its requirements in the sense that the child ﬁay define for himself
what he wants to do wft@£§ome object. It should als bg.pointed out that the

. requirements of a task are flexible and 'subject to redefinition as a function
of the situation in which the task is performed. Thus if a child 1is aldné he
may impose no obligator& fe;tﬁres on what he does with the task; similarly, if

the child is playing with an object in the vicinity of an inattentive adult, -

no obligatory features may be imposed on manipulating the object. However; if
the adult sud@enly gets interested in what the child isdoirg, the manipulat?on
of the object may acquire some obligatory features due fo the gpsistent‘monitoring
of the attentive adult. As another.éxample an inquisitive scfentisi may impose
many moie obligatofy or challenging featpreg\to the'manipulation of the same
object than any atténtive parent might think of. I.mention this simply to point L
out that there is always a dynamic and flexible set of -.criteria which ére to be'
discerned in trying to charaetefize what the obligatory and opéiona{ features
of task performance arem-clearly, I have §uggested that thé set of obligatory

\\ and optional features is or can be a function of the soc}él and situational

L]

setting. -
Al * /

' ¢
After a task description and task requiretents have been settled upon for

" a given circumstance, we also wish to delimit how these requirements mesh with
. H
the'child's'information~processing capabilities. How manyqfelaticnal structures
L .

v . can he hold in memqf& so as to unite them into a resultant? How many dimensions
can he "sample' at one time and is this adequate to the demands of the task?
How many "actions” can he perform together or in sequence and are these limitations

‘within an'accepiable range to get a correct score on the task? If his capabilities

fall just short of the current task requirements, do we wish to invoke some

..:..' - e 14 .
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probability ideas to indicate how many times out ‘of 100 he will get~ the task
e correct? Some of these'quescions can be approached in'é more systematic fashion
] . L.
. , .by assuming that a certain subset of tasks consist of dimensionalized features

with one or more values on each of the dimeqsions. One can then inquire .which
\\\ dimensions the child is'capable of processing and interpreting as he ge%s older;
pfesunably, the number of dimensions that one can process increases as one
"matures, and aiso, the numbgr.of‘these dinensions that. can be dealt with ..
simnlggheeusly (in multiplicative fashion) increases with maturity. To
introduce.sit;ational context, one can speculate that the.dimensions of a task ,
that are 1ikely to be sampled (i.e., that are regarded as obligatoryvﬁy the
- subject) and processed may be a function of the context. Thus if we are asked
to find novel uses for a toy, this context may predispcsn us to examine dimensions
of the toy that we otherwise would ignote.
One can see that at the level of task description and subject capabilities, 3
“the three themes of Lthis paper come together: obligatory and optional features
e 7 of .tasks are viewed as functions of the immgdiate contextual situatiom; further-
more, probabilistic aspects of success in task completion may enter in when a
mismatch between a subject's dimensional capabilities and task requirements

<« .
GCCU:. . . - ’ . - *

A more formal.theory which weaves thgse ingre41ents into a detailed account
of cognitive capabilicies and cognitive peréeptions which have testable con-
sequences may eventually take the form of an elaborate computer program ‘much
in the spirit of Newell and Simon's (1972) theory. Thus one can well envisage
a master prograr. that consists of 'task’ ggglg as a function of_situational

‘indices which serve to integrate and motivate compigx sequences of behaviors

towards some concrete objective--remember, we allow for the possibility that for

15
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young children, the 'task’ ¢bjective may totally comsist of optional features.

The master program would also contain information fegarding structuralichanges

which occur as the child matures thr;ugh interaction with his social and physical
environment. These structural changes mfgpt b; at tﬁe level of relational
knowledges ﬁhic@ the child has acéuired, for example, th;o;gh discovery of
situational invarfances:"As the dimensional sampling capability of.the child
increases;.the rate at which situational invarianceé can. be discovered may
increéset Similarly as dimensional capacity increases thé ability of the subject
~ to held fast to a situational goal may improve-—-thus, the probabiligy of dis-
tractibility from some momentary goal may decrease with age simply because the
subject now has-sufficienu'dimensional "computer space so that he seldom loses

track of this relevant plece of information in guiding his more moiecular sub—
'Foutines of behavior. Another aspect to this overall master ﬁrogram may
incorporate assﬁmptions fegarding the degree to which conscious mdnitorfng.uf
molecular Behaviors occurs as a functipn of maturity levels. Thus a young

child who may be said to be.in a sensorimotor stage may use al} his aﬁéilaé}e
conscious "computer space" for sequencing his motor mobeﬁénté in interaction

with the environment. Later in learning, the subéoutine which handles se;sori-
motor coordinations may not be consciously monitored, with the conséquenge that ' -
the "computer space” previously .taken up by monitoring these. more molecular
behaviors is free now tu deal with bigger CQFnks of the environment, such as
monitoring the sitpatianal network and closeness to the totdl task gohl._ The
ambitiousness of the above enterprise suggests that we may be quite fér from

4

a true theory of development which cannot only provide detailed and éccuraze‘ .

-

desciiptions of current behaviors of a child at various age levels, but at the

e’

%
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same time, can make interedting and petlaps stgrtling predictions about

observable behaviors of which we were not previously aware. At least, a

good theory should be capable bf doing this. TFor the moment, we nay have to

content ourselves. with less ambitious theories until such time as we can agree

upon a small but combinatorially pro@yctive set of developmental axioms out of

-

which a more inclusive theory can be constructed. .

“

3
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