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'OVERVIEW

- lThis unit is about -how children botween‘four and'eight yearsnof- age
, “think about order relations (sequeoe%ng and seriatjon). It i§,accompanieo
by a 30 minute co]or videotape showing.the development of order re1ations.
' Thouyn this book is designed to be used with-a trainer and a group of |
learners, it will also prbve useful to the 1nd1v1dua1 stddent.
There\qre 12 activities that serve as the backbone of the unit. You

will. do some by yourself, some with other adults, and somé with children,
. : > . * @

The main 1earning will con

from pursuing the ac%iviffeg—bnd'sharing your

questions and- insights w1th fallgw 1earners Chapter 4 prov1des add1t1ona1
. v

act1v1t1es that can.be carr1ed out w1th children to exte ybur exp]or—
at1on of their understand1ng of order re]at1ons Chapter 5 d1Scusse3 the

~educational implications of what you will have Tearned.

When you have finished tHis unit, you will: ‘ E A

, .
& . -

~ L : ) .
® be familiar with the general nature of Piaget's work on child
development; . ' ' BRI Lf“ T

- . . - . K
® be able to demonstrate the differences between adult and child-

thought as revealed in a variety of seriation.foblems;

® be able to interview children between four-anhd eighf years of age to

- determine their understanding of order relations; .

’

e be able to demonstrate the d%fferences in the way children seriate -

within the pre-cohceptua], intuitive and contrete-operationa1 stages,

~

of deve]opment ) S R -
'® be able to deve]op a system for interviewing ch11dren and keep1ng

records of your fﬁnd1ngs,.

- . ~ . o
~ ® recognize how order re]at1ons are involved in a wide variety of activities.

“° & e
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PREFACE

If you plan to or are presently affecting the experiences of children,
then: you stiould Tearn about children's thinking. This book is part of a

.series called Exploring Children's Thinkingn(ECT). This series covers

four areas ‘of mental development between four and eight years of age:‘
r

R Y

c]dssification,‘seriationv(order re]atﬁons), number and measurement

(quant1tat’ve relations), and spatial re1at1ons .The first thrée topics

are covered by individual books. . (Parts 1 through 3) and by correspond1ng

30 minute color videotapes 111ustratfnq children's reasoning.” The fourth

“topic Qspat1a1,re1at1ons),1s cove ed by a fourth v1deotape.]
; .

In reading through this?book,fyou will explore how childreh develop

in their understanding of order relations. Order relations are involved
1 o

whenever obJects, events, or exper1ences are sequenced or thought about

Cin terms of a series, "F1rst, second. 1ast " "1ess than and greater-
-than," "to’ the r1ght of," "north of;," "in the m1dd1e of "\"o]der-than and
younger than;” are a]] concepts that depend upon an understand1ng and use
of ordey re]at1ons.‘ Concepts of time and measurement are-Tikewise
-dependent upon a use of order re]at1ons s

If . this is your . f1rst exposure to this top1c, you w111 be surpr1sed
. by what you 1earn Be]ow a.certain stage in deve]opment ch11dren do not

reason about order or °equences in the same way ‘as adu1ts, no matter how

the) are taught or raised. Their order1ng sk111s, Tike the1r-th1nk1ng in

g

1. Videotape series titled: The Growing Mind: A Piagetian View of
Young Children. o ‘ _ . 7
1 - u )

\ o
12. .
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general, change in fundamentaT wayS'as'they develop. You‘wi11'see.that ,
“ - children at the same stage of deve]opment reason about order relations in
similar ways, no matter what the1r educat1ona1 or cultural exper1°nces

In add1t1on to the top1c of order relations, this book introduces thehy
work of the Swiss psychologist, Jean Piaget. P1aget 1s 1nternat1ona]ly
recogni;edﬁas am1ead1ng authority or- the character and deVe1opment oF

chﬁ]dren‘s thinking. He has shown with astonishing breadth and deta11 the

Pature of wha@ ch11dren know and understand and how their- understand1ng
N

X,
\

changes as they deve]op mentt11y

' _ﬁ D1aget S contr1but1on 11es not only in the numerous areas he and his
____co~workers - have—¢nvest1gated but’ e‘uaTT“—ﬁmportant, in_ the method of

i1nvest1gat1on called us‘tructurahsm . Structura11sm embod1es not on]y a

"-means of study1ng th1nk1ng and its deve]opment but a]so a theory that
gu1des the exp]orat1on and prOV1des a framework for understand1ng what is

:found.z . As_you work through th1s book you w111 1earn how to 1nvest1gate

. chi]dren_s»understand1ng of order re1at1ons and-ana1yse your f1nd1ngs ‘

, ;atcording to“the methods~ot :truoturalism{’ Th1s way of : Iook1rg at thvnk1ng '
takes the observer beyond exploring facts that ch11dren may or’ may not
know and-focuses 1nstead on the under1y1ng pattern or organization of .
cha]dren S th]nkang. As you Tearn to detect’ th1s pattern, you w111 find

that what"chﬁidren know is not simply less than what adu]ts know, it is-

fundamenta11y different;,and what chi]dren'of the same’Stage_know is .

°
& .

o

fundamentally similar,

2. Fiaget, Jean, Structuralism. ~, . LT

£ - . ~ . -

)(11 . ' a

(U
-
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: Piaéet has argued_that children's understarding of physical causa]%ty:
" numbers, tjme, movement-speed-distance, probabi]ity,hspatia1 relations,
and geometry is also tied to a deVe]oping understanding of order reiattons.

'The organ1zat1on and understandlng of a series (nhteh 55 nhat Pﬁaget means-

by the express1on order re1at1ons ), partially describes the organization -

-

'_of a]] forms of‘systematic know1edge.3
The Introduction to this'hook provides abrief description of»Piaget's
»theory and some information about Piaget himseif In addition,-itrgives
~an overview of the ECT series and 1tsrre1a+1onsh1p to P1aget S theory.
—;Chapter 1 1ntroduces the topic of order relations and the characteristics
of its deve]opment.-‘Chapter 2 involves working with children to explore
their understand1ng of order ‘relations. Thapter 3 provides.a more detailed
) and theoret1ca?'descr1pt1on of the development of order relations and the
_means of keeping records on the skills and stages of the ch11dren you work
with. Chapter 4 presents a number_of additional activities to further '
~explore chi]drEn's-understandind_of order relations. —Chapter.S provjdes\.
:a brief discussion of‘the_éducatidna] sfgnificance of-what you have iearned
about children's thinking and Piaget's theory. - fhe Appendices contain;
some mater1a1s tnat can be used in ser1at1on act1v1t1es, a transcript of

- the v1deotape on order re]at1ons, and a 11st of resources for further

v
:n

N~

3‘_ F]aveT1 J. H., The- Deve];pmenta] Psycho]ogy of JeancP';get

' P1aget Jean, rhe Psycho]ogy of Inteliigence.

‘Inhelder and P1aget The Early urowth of Log1c in the Ch11d

These works describe the various forms of Glass1f1cat1on structure
~as.well as the structures of relations (order re1at1ons)

X311
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exploring not only the topic of order Fé]htions‘but much of Piaget's other
work,'andnthe relationship of ihis work to educational process.
Now that you have'a better sense of what thistbook s about, we can .

‘suggest ways it might help you as a teacher.- For one, you will learn to ~

look at children's thinking in a way that reveals its “Uder1ying.qr95;_

ization. You Wi]] come tocappréciate the differences between how>you énd

o8

thé child view the world. P You will Tearn how to engagé children i; i
: enjoygb{e activites that allow you to assess their developmental level.
You will cdme to~$ée simi]aritiés'and differences Q;t&een chi]ﬁrén_of
the same age, and to find tge dﬁdef]ying causes oF-§ome of thg.difficu1tie§'
chi]dren may have with fheir schmo}work. Ideally, you will be bétter able
toihe]p chi]dren:neveaj'fheir.inner thoughts, and,BeAbgtter aB]g to : =
understand the_nature:ofvthese.thbughké.; It is,my.hébe,that"you find

o

this éxp]ération'rewarding.

K.R.A., 1975,

-~
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INTRODUCTION

‘ PIAGET -2 THE Person

_ This book is one of a series of thrze dea1ing with Piaget'sttudy of
children's thinktnq We se1ected Piaget's work as ‘our focus because to

date he has prov1ded the most comp]ete descr1pt1on and theoret1ca1 account
of mental deve]opment in children. ’
. Jean P1aget was born in Switzerland in 1896 where-he has spend most

of his'1iﬁe and‘conttnues to work. At twenty-two he received his Pn.G. in
' bioJOgy (a fje1d_in whfth he first pub1ished at the age of ten) and soon
_oedan uork'ﬁn the'1aboratory of Simon Binet, oneiof the founders of intelli-

vgenee testing Uh1]e pur,u1ng stud1ds as a b1o]og1st P1aqet was deve?cp-

-~
¢ -

ing a dominant 1nterest in kn0w-f»f He began to view Its afqu1s1t1on

not as a set-ot facts and éxperfences; but rather as an evo]ut1onary pro-
cess@\n wh1ch know]edge was an outcome of how tne mind orcanizes mental and
phys1caj act1v1t1es. He prooosed ‘that the manner 1n which act1v1t1es and
exoeriences are organized goes thnoughAa ser1es of reqular steps or stages.
His early work in Binet's 1aboratory provided him with much informa-

¥

tion on the thoughts produced by children. He noticed reaular inaccuracies

in the1ruthirking-that were gradua11y eliminated with, age. Nn the basis of

three papers descr1b1ng these common 1naccurac1es, P1aoet at the age of

twenty f1ve was made “d1rector of stud1es at the Inst1tute J.a. Rousseau

-
-

1n;Geneva. He cont1nued his work at. the Inst1tute until 1940, at wh1ch

‘time he was named Director of the Psycho1(gy Laboratory at the»Unlvers1ty'-

N

4. This Introduction appears in.each book"tn the ECT series.

XV
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~*~A~_mofaGeneva.'MAJongmwithfnumerousmother’postsfandﬁduties,_Piagetsz;present]ymsww

the Director of the International Center.for.Genetic Epistemology (Gen:va),

“

thch;heéfounded~in 1956. ' o ' . ",‘ C
Throughout th1s more than fifty years, Piaget has beén 1ncred1b1y pro-

»

duct1ve He has produced. wel over two hundred works 1nvest1gat1ng numerous
areas of human ‘know'edge. He’ has "1vtua11y mapped the ‘domain of intelli-
gence from birth to Tate ado]escence and has brought his.nearly end]ess ob-

“servations into a theoret1ca1 perspective drawing from 1og1c, mathemat1cs,

physics, biology, psycho]ogy,'and;conputer theory. - | | —

PIAGET'S VIEW OF KNOWLEDGE

. P1aget S theor5 has evolved in responce to quest1ons asked throughout
n1story "What 1s intelligence?” “How are un1versa11y true ideas derijved?"
"Is Know]edge reai1y no more than memory?" °‘As the science of psycho]ogy
Wdeve1oped,_it addressed these issues, yie]ding‘two views. The first holds
that.we are born.with particuiar ways of organizing experience, and that:
know]edge ret]ects thése:inborn patterns of organization. The second view
is the behavioristic one that has dominated'American psychology. It hoids.
that know]edge 1s a copy of rea]1ty and/or learning from others. Piaget

‘

--has brought a Lh]rd view to bear one that strongTy suggcsts the 1nadequacy

of the ”1nborn" and the behavioristic "copy" theor1es of” know]edge

As a b1o]og1st P1aget formulated his view around three elements:. the

o organism, the environment, and the 1nteract1on between the two 5 From these f‘

<. ~ .
. o T, . . :

o

5. - The term ”env1ronment” refers to those’ th1ngs that are outs1de the -
organism but wh1ch affect how the organism. funct1ons

xvi
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beginning e]ements-come two biological processes that resu]t in change

One 1s the process of act1ng on the env;ronment wh1ch is. the same as 1n-

~

o corporatlng the env1ronment into actions. Piaget calls th1s "ass1m1]at1on"
of the environment to-the“organism Grasping objects, recogh121ng a fami-
liar obJect, and cooklng d1nner are ways we act upon our env1ronment The -

‘other sprocess is an alteration in the organlzat1on of actions as+a result

. of their use. Piaget calis this "accommodation," or the adaptation
of actions to the environnent Learning to grasp oifferent]y,'finding out
‘that somethlng is different than-expected mod1fy1ng rec1pes for a meal are

examp1es of how actions are modified through ‘use. ”A551W1]at1on" and "ac-

4

' \
commodatlon ~make up the dynamlcs of Tlife-- a]] ]1fe belng a process of act-
ing on or taang 1n the env1ronment*w1th resu]t1ng changes in the acticns

o themse]ves and*thelr organlzatlon ‘Changes in the organlzatlon or structures

‘under]ylng actlons can be v1ewed as evolution or deve]opment

P1aget sees know]edge as based in blo]ogy He suggestg that the*under—.mﬁ

lying process by wh1ch an organ1sm comes to surv1ve 1s the same as that by

wh1ch man can arr1ve at obJect1ve know]edge 6 In both. 1nstances the process~

is composed of the assimilation of reallty by ‘the organ1sm and a resulting

- change n the structures that asslml]ate._ Mathematlca] thought andvpr1m1-'

mtiVe biological processes'are both based in action systéms. -The difference

6

"is one of the degree;of~déve1opment of thoseé systems.

T )

STAGES- OF DEVELOPMENT

«

Piaget ts_probab]y most widely recognized :for his theory that children's

6. K”OW]EdQe‘that'is;uniVersally accepted as provab]eiand-trpe.
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“1inking advances through a ser1es of d1st1nct stages The essentia] as-

pects of a-stage theory are that ‘each new stage folTows from ‘and depends
upon the comp]et1on of ear]1er stages and that the sequence of deve]opment

is the same for everyone P1ag%t describes a stage in terms of how a

child's th1nk1ng is organ1zed The th1nk1ng in ear11er stages is less well

organ1zed than in 1a§er stages. ) Lo ' ' h : C K ~N

S

'Piaget'and his co;workers in Geneva;xand a large number of researchers

-

S in other countr1es, have shown that ch11dr°n s th1nk1ng in a w1de range of _
aknow1edge areas goes through a s1m11ar deve]opmenta1 pa ‘tern. Th1s pattern
- is descr1bed by four WaJor per1ods During the f1rst two years, the sensoryL

motor’ period, ch11dren progress through six d1st1nct stages. of 1nte111gence
A seccna bruau-“arlnd the pre-operat1ona1-per1od, genera]]yhlastsibetween,
two and. eight years of age During this oeriod‘ children deve1op theis
ab111ty to represent rea11ty w1th 1anguagc, 1magery, p]ay,,draw1ng, etc ;/
nd deve]op in the1r understand1ng of rea11ty The next. per1od 1s the “con-
,crete operat1ona1 stage, durlng which. ch11dren deve]op 1og1ca1 structures
-(from the‘adu1t S v1ew) and app]y them to a systemat1c.understand1ng of a
: w1de range of . prob1ems By ear]y ado1escence ch11dren enter the forma]

A3

operat1ona1 per1o% cons1dered to be the h1ghest 1eve1 of menta] organ1za-

PR 0 o~

P

t1on oL ' : A e

STA.E si& :Pre:conceotua1~o : Intuitive Concrete-opera- " |Formal
G-_, stages Stage tage o~ tional stage - OpeY.‘é-

o aeE P ATy el 8l 4 1 1l tional
L7 oran | Sensory: . [Pre-operational period . Concrete-operation{Formal
;v¢§ERIOD motor - al period ~ |opera-
L period : tional
. period
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It is 1mportant to keep in ‘mind that ‘the age at which a ch1]d enters

_...or_ leaves_ a._ stage is.not specified by the theory Lh1]dren of the same. age

3
may be.in different stages of deve]opment What is so. far shown . to be true

of all” ch1]dren is that a]] ch1]dren go through the same series of stages

a]though not a]] cn11dren progress beyond ‘the concrete- operat1ona1 stage.

-

AN EXAMPLE OF STAGES IN INTELLECTUAL DEVELOPMENT:"

CONSERVATION

© e

=: bne of the more-iami]iar aspects‘of Piaget=s work is- the Qtudy'of'con—
seruattonn As adu]ts We*recogni7e that a ,givén amount of.something does
not change when on]y its shape has changed For ‘example, if.you pour a |
tal] g]ass of water 1nto -a short fat one, you know -that the shape of~the

Waterwmay change, but its amount remains the same. This is. ca]]ed conser—

?vat1on,7 Conservat1owg1 dssumed by adu]ts for anyth1ng that- can be thouqht
a0 ‘ _ . ‘ |
'_‘of in’quantitative terms: - a quantlty of c]ay, a measure of d1stance a un1t .

of we1ght, a number of ObJECtS, a un1t of vo]ume, and S0~ fortn

P1aget and pumerous researchers throughout the world havefshown that T

T

—

all ch1]dren progress through the same sequence of stages in. the1r under-
3 stand1ng of conServat1on Ch1]dren in the pre conceptua] sta e a]ways

think that channgg the shape or arrangement of obJects changes the1r

‘i

amount. Ch1]dren in the next stage be]leve that quant1ty is. conserved [

_’.under some c1rcumstances, but not others By the concrete operat1ona]

stage, ch1]dren f1rm]y be]1eVe that changes in shape, arrangement

-
N . - /

v

A See The Deve]opgent of Quant1tat1ve Re]at1ons, Part 3 of the ECT unit-
--a un1t of the FLS ) ‘ o .

20
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and appearance do not change amount. Furthermore,‘a11 chiidren .conserve

substance (amounts of clay, rice water, etc.) before they conserve weiqght

(underftand that the weight of someth1ng does not change when 1ts shape

'changes), and all ch11dren conserve we1ght before they conServe vo]ume

(understand, for example, that.a quant1ty ofgc]ay will displace the same

amount of water even if the shape_of the clay is changed). ™~

-

THE SOURCES AND DIRECTION OF INTELLECTUAL DEVELOPMENT e

L
o . . .
ke - -

A1though conservat1on is on1y one of many areas of know]edge exam1ned
by P1aget it prov1des a focus for discussing his theoret1ca1 views on how

know]edge is acqu1red o - a

-4

~——-m-*v~——~%t hasebeen—wadelv understood_that. memory,cassoc1at1ons between one |

.

4

.

ment. A _ S

'f experience ana another, sensory 1mpress1ons, tr1a1 ‘and error 1earn1ng, and
i 1m1tat1ons of others, all p]ay a\F6T5”1n thought and affect what we 1earn

_ dowever,-each of these, 51ng1y or in concert cannot account for what Pia-

get and others have found to be true of ch11dren 'S 1nte1|ectua] deve]opment
For examp]e the fact that ch1]dren th1nk an amount of 11qu10 changes when

it is poured, cannot be attrlbuted to a poor memory, ‘to exper1ence3 or ‘to

the -teaching of others. While it 1s_surpr151ng to f1nd ch11dren,mak1ng;

such judgments, all children.think this way at éome point in, their develop-

/

@

*# 0On the other hand, a]] ch11dren eventua]]y come to know that amounts

.y

‘*&\3Ie,conserveé and they do so after pa551hg through the same sequence of

When° asked why an amount of 11qu1d stays the same when 1t
-G

gives one'of .he following argumentsr '"Nothingbwas-added or taken away, so

XX
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it's still the same.” ”The water is;now wider'than before, but it isvalsoi;
not'as.ta11;"r "You could pour the water_back into. the glass_and'ft would
_be.the same as’before " These are 1ogira11y precise arguments.for why the
famount'has not changed even though 1t 1ooks different. The question natur-

ally arises as to how ch11dren come to reason in such systemat1c terms

the basis for suggest1ng some of the 11ke1y and un11ke1y sources of obJect-
ive knowledge. For'examp1e consider the argument that if nothing’is added
!or subtracted, amounts stay the same. It s easy to imagine that such .a pr1n—
ciple m1ght be taught, of that it m1ght be experienced through count1ng ac:
',t1v1t1es " However’, 1t is well known that it is v1rtua11y 1mposs1b1e to
" teach th1s principle to pre- conceptua] ch11dren, also, children in the in- .
'tu1t1vewstage e1ther a1ready know or'can be taught thts'w1th respect to '
A count1ng, but they do’ not necessar11y app]y the pr1nc1p1e to other areas of
tconservat1on, such as substance and 1ength 8 . Furthermore, all. chm}dreni
| arrive at an understand1ng of th1s principle 1rrespect.ve of whether it is
ltaught The 1ntu1t1;e ch11d must be repeated Vi conv1nced of 1ts ‘truth,
" whereas ch11dren a few months ' o]der regard it as an obv1ous fact of nature
: Children who spontaneous]y understand that amounts do not change when
~_noth1ng is added or subtracted may JUSt as eas11y express the argument that
’ 11qu1d poured for example, from a ta11 narrow g]ass into a w1de one is con- p
| served because “the water 1eve1 is. now 1cwer, but further around, or w1der
This expresses an understand1ng that changes in one d1mens1on (he1ght) can

L'be compensated by those 1n°another (width) It s un11ke1y that th1s pr1n—'

.ciple of compensat1on was ever taught to most ch11dren who express 1t

{
i

8. Stege] Trving and Hooper, Frank . (Eds.), Logical Thinking jnnChi1dren:
- Research Based on P1aget S Theony ' - o
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without”measurement[therelis nohway to te11 that changes in one dimension
compensate'those in another, and the.abi1ity to measure, itself, follows |
rather than~precedes an. understanding.of conservation. Hhen chi]dren ex;
i press an argument of compensat1on as the1r basis for conserving, they are,
s1mp1y expressing what they know must be true. As you will see, the ar-

\\\n.'gument of compensat1on is -an 1mportant c1ue to the1r basis for conserv1na

f“ff”“f“"‘*‘A th1rd argument typ1ca11y given 1s that 1f a quant1ty changes in ap-

pearance, there must st111 be the same amount because it can be changed ;:f;;”
:back to.1ts or]g1na1 appearance. Tp1s can be exper1enced d1rect1y You |

. can pour a glass of water into a bucket and pour from the bucket back into
. the g]ass and ‘witness that there is as much water as when you s+arted But
here is an 1nterest1ng fact, Wh11e ch11dren may exper1ence th1s from their.'
":f1rst water p]ay on, and wh11e 1t may even be pointed out tq them th1s obJ ;"

servat1on does not lead them to conserve It is not unt11 very c]ose to <. -

the concrete operational s+ ge ‘that such repeated demonstret1ons 1ead to anxf”

O

_1dea of conservat1on -And, aga1n, ch11dren a few months o]derwcome to in-
.uent th1s.pr1nc1p1e for themse]ves e “'“”'u | LA

= The above arguments suggest that . an understand1ng of conservat1on does
not result from eXper1ence "alone, whether that exper1ence 1s man1pu1at1ve ..
and/or soc1a1; P1aget has a?gued that soc1a1 e;per1ences phrs1ca1 exper-
‘iences.and maturation (phys1ca1 growth) are nEcessary to intellectual de-

7 ve]opment But they a10ne are not suff1c1ent to account for someth1ng as .

N

2 , - -
s1mp1e and obvious to adults as conservat1on
> - a
¢ . L e

. Piaget has suggested two add1t10na1 factors that underlie the source -

- and d1rect1on of inteéllectual deve]opment 9 ‘One of these is the coord1na-'tl

N

9. Ripple, Richard and Roc castle, Vern N. (Eds ) Piaget Red1scovered
'A R_Qgrt of the Conference on ngp1t1ve Stud1es and Curr1cuﬁum Deve]opment.

¢
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J}‘tion of'aCtions and the.othe: is the tendency of this coordination to be-

come,reversib]e. o .

The1COncept of a reversib1e coordination cf.menta1 actions isaabstract
and foreign to most of us. MWe can give some sense of its meaning by return- .
ing to the arguments given by children for conservationf‘ One 6} the argu-

meﬁgs'is‘thatga quantity>is conserved if nothing isnadded or‘taken‘aways

" The concept o? addition is a mén+a14activity of joining things together.

’-’\'§ubtract1on is a mental act1v1ty of separat1ng ‘When it is understood that

subtract1ng amounts camn exactTy compensate add1ng amounts, then these two

- menta] activities are in a revers1b1e re1at1onsh1p to one another Such a

;relat1onsh1p makes 1t possible to reason that add1ng and/or subtract1ng

0

_1ead to changes in amounts, and that doing ne1ther 1eaves amounts” the same

L Or conserved A s1m11ar express1on of reversible reason1ng 1s demonstrated

ff1n the understand1ng that changes in one dimension can compensate those in

-

another ‘ Cnanges in he1ght for examp]e, are revers1b1y re]ated to changes
in width;r It 1s therefore poss1b1e for an. amount to change 1n,one way and
still.be the same because the first change-is.compensated gy'a'second'
change‘ Revers1b1e reason1ng is 11kew1se expressed 1n an understand1ng

that a quant1ty can be changed in appearance and then changed back to 1ts
or1g1na1 form. - - = o h - '_. S

Chi]drenfs’understanding of’ conservation- and their supporting argu4

ments do not ref]ect th1ngs that have been taught or recorded from exper-- >

e

1ence. Un11ke facts, exper1ences, or *h1ngs taught the pr1nc1p1e of con-

;;servat1on cannot be forgotten any more’ than‘one canpforget that one's bro-

ther~(sister)'aﬁso has a brother (sister) _ Conservation is. a product of

revers1b1e reason1ng app]1ed not Just to obJects, but to act10ns upon ob-

Jegts and, iore 1mportant1y, to internal "or. menta] representat1ons of

;o XXiii
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’ act1on%a An- understand1ng that act1ons (add1ng pour1ng, narrowing, ]ength-

S

: en1ng, etc.) can be reversed, 1nev1tab1y resu]ts ir a concept10n of conser-"
vat1on wh1ch itself is central to a]] measurement and all con'ept1ons of
un1ts ~Numbers themse]ves are s1mp1y abstract represe@tat1ons of units

‘that can be;counted,and separated. And_at_its core, a unit is no more than o
a conception of anvamount that is conserved'in spite of_spat1a1 d1sp1acev

ments -- changes 1n arrangements, appearances, and so forth. = An abi1ity to

conserve is ev1dence that a child has achieved reversib1e thought and_isi

s .

capab]e of thinking of quantity in terms of units that can be measured.

o -

" YOUR AND_PIAGET'S EXPLORATION _
OF CHILDREN'S THINKING

~

By eight years of age most children begin to evidence dramatic chanqes'

in much of their ~thinking. P1aget and his co- workers have prov1ded a\de-

t

scr1pt1on of these chunges in a w1de range of areas and have proposed that

'the emergence of revers1b1e thought is a pr1mary factor 1n the nature of ~

these changes.

L FERRY

The majority of Plaget s work has concerned "obJect1ve knowﬂedge W

. ’know1edqe that’ 1s subJect to proof through agreed upon arguments For ex-

- _sure, and ve1oc1ty

-namp]e one can prove by the agrecd-upon argument of’count1ng, that e1ght

b]ocks w111 remain eight b]ocks‘ even if- the1r arrangement is changed

[

There is* a range of s1m11ar prob]ems that conce .n.areas of quant1tat1ve~

-

reason1ng other than conservat1on Some of these are: time, speed -dist-

ance- movement probab1]1ty, proport1ona11ty, gcometry, dens1ty, force presitc

-~

In Part 3 of this vo]ume on Egpjor1ng Ch1]dren s’ Th1nk1ng (ECT}uwej

‘ - . - " . a0 v I
K‘h . ) XXiv BN - .
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focus on chi]dren‘s'deve1oping understanding‘of the conservation of number,

substance, and length; measurement of d1stance, and the relatlon of time,
B .

eed and movement Part 3 consists of a 1earn1ng uhit conta1n1ng gu1de-

11nes for exp]or1ng children' s quant1tat1ve th1nk1ng and a ‘30 minute video-
: tape demonstrat1ng the methods of 1nvestlgat1on and the deve]oplng charac-
tter of quantitative thought between four and ETght years of age.
< Other subJects 1nvest1gated by P1aget are not-concerned w1th quant1f1-
: catlon For'examp1e, P1aget~has“stud1ed the understand1ng of space from~
early 1nfancy to late adolescence. At some po1nts an understand1nq of
| space uses quant1tat1ve concepts and at‘other points 1t does not For ex-
ample, geometry uses: un1ts to describe space Atsguare contatns fOUr‘equaH;
stra1ghf=11nes connected at end points to formﬂan"enc1osed-space The con-.°
cepts ”four“ and ”equa]" are statements about units and are thus quant1ta-
t1ve However, space ‘can be descr1bed without un1ts ‘ For examp]e, the .
-notloh of an ”enc]osed’space“ does not use any quant1tat1ve units.
| Part 4 of ECT concerns P1aget s 1nvest1gat10n of developing spat1a1

- A

'concepts in ch11dren between four and e1ght years o. age Aga1n3 we see

A

"p the same stages as revealed.in quant1tat1ve thought Part‘4 consistsgof a .

v1deotape demonstrat1ng thelmethods_and results of 1ntervfewing'chi§dren
between'four“and eight years of age on their'concepts-of straight 1ines,
' left r1ght and foreground background or1entat ons, and hor1zonta1 spat1a1

' or1entat1ons as demonstrated by the surface of a 11qu1d

P1aget argues that the s1m1]ar pattern of stages in quant1tat1ve and

-~

'spat1a1 reason1ng resu!ts from the: genera]_under]y]ng tendency*of menta1r

fhact1v1ty to become 1ncreasing1y-organized and‘reverSﬁb1e He ‘has attempted

N

to ana]yze, 1n terms of reversible c]ass1fy1ng and sequenclng act1v1t1es,_ i

f?'aTl that he has;demonstrated in spat1a1.andpquant1tat1ve}reasonTng) as well

e vy Za, . .
K - . L. . o . . oy
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as cther areas such as causa]ity and. genea10dica1're1ations
L 2, >

In Parts T-and 2 we exp]ore the development of c]ass1fy1ng and sequenc-

L

~ing in ch11dren between four and eight years of age Because of the 1mp0rt-,’
f 5‘ .
ce ance.attr1buted by P1aget to these two top1cs, we hpve provided a book. for- :

each Part 1 pres°nts a deta11ed descr1pt10n of the developing understand— :
1ng of c1ass1f1cat10n and how to exp]ore th1s deve]opment with ch.ld;en
* In Part 2 we 11kew1se treat ordinal re]at10ns, or the 10g1c of sequences.

/
JEach book is accompan1ed by a 30 minute color v1de0tape

&,

The topic of c]ass1f1cat10n concerns the coord1nat10n of Judgments
about how objects and events dre s1m11ar and/or d1fferent and.the. 1og1c of

some- and a11 ForﬂeXamp1e”"a11 cats -and dogs are an1ma1s Because ail of

A

the cats ars on]y some of the- an1ma1s, there are I0q1ca11y niore animals “than

cats P1aget argues that the 10g1c of classification is based upon a- rever;
s1b1e coord1nat1en between combining and $eparating act1v1t1es, and that

pr10r to the concrete Operat10na1 stage, th1s revers1b111ty is absent g1v-

Pl

ing the young ch11d 'S concepts an 11Tog1ca1 appearance However, it is
. V\
wrong to. call the c]ass1f1cat10n o'f- pre operat1ona1 ch11dren‘11log1ca1 It

1s d1fferent From adu]t thought yet systemat1ca11y 0rgan1zed and cons1stent

in 1ts app11cat1on }‘,. L L .

e The second top1c, ord1na1 re1at1ons, concerns how ch11dren coordanate
‘ 5

JUdgments about such things as before-after, first-next, less than-greater

than, shorter than ta11er than, and so- on, Here, as well, 'there is a legic

- v

as expre;ssed in .the foHowmg If Steve is olde#tham Leon, and Steves is

younger than Pete, then Leon is the youngest P1aget describes th1s 10g1c

as - thefreversa1 of re]at1ons such as: If Steve 1s o]der than Leon, . then

3
e

Leon is younger than Steve

P1aget s analysis of know]edge is comp]ex Some‘parts are hore under—
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standable than others and some are more worthwhile to the:practicing educaf
tor.  In this voidﬁeﬂonichildren's think%ng we attempt to guide you in a Ry
first-hand exp]orat1on of part of what P1aget has .observed 1in ch11dren S .
.th1nk1ngf In pursu1ng the readlng, 1nterv1ew1ng, and discussion act1v1t1es

and by/view1ng_the v1deotapes} we hope to stimulate not.ohTy an apprecia-

tion for the character of chi]dren's.thihking, but a way;of looking at

thinking itself." - S |

 As you work through this volume, you will gradua]]y ga1n new 1enses

L'through wh1ch to look not only at ch11dren S th1nk1ng, but at~youﬂ’own as 3s well.,

If this topic sparks an intBrest, you will come to sense the broad pat:erns

v

of. commonality that touch”upon a wide range of ‘understandings. In another -
unit:of the F]exib]e'LearningiSysteWVWe help vou prepare:for exp]oringﬁ
-ch1.dren S concepts in -general, 10 | )

Educators common]y ask about the 1mp11cat1ons ‘of P1aget S theory for ' -
educat1on We address this issue 1h the. concluding chapters of Parts j ._;ﬂ,".,w—
and 2. lowever, a genera]lvtew cahﬂpe;e;pressed~quite”B??é?i& Ahy s1gn1-"
4ficant-educat;ohaTﬂihp1tcattohs”from hiaget's‘theory are to ultimately be

e dec1ded by educators»Who have come to exper1ence the cha acter- of reason1ng

revea]ed by P1aget S methods To trans]ate Piaget's. theory to educationa]

prescr1pt1on must be preceded by an apprec1at1on of what he has d1scovered

>'This is the funct1on-of the ECl vo]ume.

Y,
i

—

10. A]ward, Keith R., Working With Children's “Concepts, a unit of the FLS.
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“Drecede and follow one another in the sense of, “first, second, third, ¥

- - 5

CHAPTER 1:

o . ~—— .
\ ~ - . —
. . T

~ AN INTRODUCTION TO ORDER RELATIONS

WHAT ARE ORDER RELATIONS?

A .

-ﬂ_m_..when we- speak -of .order relations we are essent1a11y talking about the -

re]at1onsh1ps that hold etween the elements- of any series or sequence. A

series is any conception in which the elements are organized so'that they

¢

next, and Tast.”

Order relations are lnvo1ved in theﬂmenta1 organ1zat1on both of

-wobjeets and events. For example, objects can be organized in terms of size

< . - . - .
(shortest, next shortest...tallest) or color (dark réﬁ, medium red, light

red),‘weight (heaviest, next heavjest..,]ightest), ége (oldest, next .

oldest...youngest), location (closest, next c]osest..;furthest);:or'even in
: terms of how much ene likes soégthihg (ferorite, next favorfte, least

favorite). The nature of objects has no direct bearing on order re1at19ns.

A group.of sticks of various ]engths might lend themse]ves to being

arranged in a series from shortest to ta]]est but they cou]d JUSt as

; eas1]y be p]aced in’a ser1es of phys1ca1 1ocat10n, such as-"furthest from

,my right shou]der, next furthest from my r1ght shoulder. .. furthest from my

left shou]der._ Order re]at1ons are s1mp1y re]at1onsh1ps of order 1mposed

-

on objects or events by the organ1z1ng mind.

A1l events and-experiences:can be ordered in time. , For example,

29 e e
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sensations, ("I felt terrible, then I felt a little better, and in a few

s

days I was back to hy'old se1f."), or-actions, ("The man opened.the door,
ehtered the rdom,fand started reading the menu."), or natura] erents, ("The
tcaterpil1ar emerged from the egg, ate éome 1eeVes,'made a cocoon, turned
- ‘into a butterfly, and Taid some eggs.”)? all involve a seqyeneing ih time.
“Our:uhderstanding of time and other order relations is(the'resu1t of an
active mehtal‘construction. Piaget's work shows thet the child's under-
, standing ofdtime goes through a course of mental development para11e1'to
‘\that of order re]ations, c]assiﬁicatjon,fandhal] other areas that have been
g simi]ar]y studied.

\ It is 1mportant to d1st1ngu1sh between units of measure and order M;__—

e lations,Tper se. - A]] concept1ons of measurement involve order re1at1ons,

Ny _\ ! ,
'BPt order relations do not requ1re the use of units. "I-T1ke this painting

the best of the three,” is just as much an order relation as the statement
"Th1s box weighs 10 1bs., this one 30 1bs » and the th1rd che we1ghs 35
1bs+“ Order relations do not concern measurement, but rather, the order of

Lo ejements in a sequence. O0Of course, the act of ordering may draw from

asdrement. . For eXahp]e, by measuring their exact weight, I might place,
: | o - ' ' ‘ i ' .
objects in.a series, but I could just as easily create the series simply by

\
- co paring appropr1ate pairs to see thch feels the heaviést. Of course,

|
|
measurement is impossible without an apprec1at1on and use of order
re at1ons.v' |
- In'?ur discussion of class relations (Part 1 of ECT), we showed that -

classes do not exist in_iso]ation. To say that somethihg belongs to a s

&1_ P1aget Jean, The Ch11d S Concept1on of T1me”mwﬂ_m~_ﬂ;__«.mm«gﬂ~— e
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e1ass requires-spectfying at'deast one property or dimension by which
- objects can be compared{ and‘reasoning. about how, on the basis of this
| property, some ObJECtS are s1m11ar and others are different. For example,
h focusing on the d1mens1on of co]or, we can put red th1ngs together to form
a c]ass because they are similar to each other and, ¢t the same t1me,
,different from things that arevnot redl A para]]elbsituation exists for
order relations. - An iso]ated object or.event.dOes_not-havevan order. ‘The —
construction”of order relations requires eomparisons among objeets or
events in terms of a SpecifichdiMenstpn such as- length, weight, ]ocation.
’timé'etc | -

In the Introduct1on, we emphas1zed that _children! sath1nk1rg progresses—"""

through a number of stages between n1rth and adn|escence The character S

of these stages is clearly-revealed in children's understand1ng and use of
order re]at1ons. In fact, P1aget has -argued. that in conJunct1on with
c]as%ificatidn; order re]ations underlie the deve]opment of th1nk1ng in:

_ genera? 12 'The ab111ty to understand order relations is one of the

‘—‘d‘fferences between an o]der ch11d and a préschooler. This dlrference is-

revea]ed in everyday s1tuat1ons For examp]e, an ear]y bre-conCept:a1' o
ch11d (two ‘to three years of age) may try to drtve a ‘toy train under a

. bridge and,'f1nd1ng the train too large, 9o on'td'try anbobyiOUS1y 1dwer
bridge.- The child does not reason' if the train was too big for the
first bridge, it'1] certa1n1y be too big for a smailer br1dge

Many a parent has found h1s/her Lhree year o]d express1ng concern

12. Inhelder and Piaget,‘The Early Growth-of Logical Thinking in the




about going downvthe bathtub drain. The toilet Tooms still more ominously.
- To the distress'of p]unbers and parents alike, children experimént toxsee‘
‘what will and won t make 1t through And observat1ons that objects
<

obv1ous]y sma]]er than the ch11d will not make 1t do not convince the

child that they too are necessar11y too b1g An 1nqu1s1t1ve ‘child w111

3

B

step in to f1nd out.

“ Another express1on of young ch11dren S 1nab111ty to reason about
"~ order reTat1ons js révealed jn the1r inability to conceive of coatinuity.
. For instance, the pre-conceptual chi]d'eannot understand:that;pictures of

a person from 1nfancy to adu]thood can be pictures of the same_person.. ...

e e

They 1ook d1fferent and w1thout a means of th1nk1ng~about changes in
| appearance over time, there is no reason to suspect they are p1ctures of
the same#person. Children: hold th1s v1ew while at the same time te111ng
us that someday they 11 be grown up and become like daddy or mommy Yet 1f
Ayou show a three year old a picture of h1m/herse1f when -they were a baby,
< they 11 be]1eve you on]valth ‘suspicion. The child reasons: "How can I be
me andbat the same time be this baby?"(wThe child does not reason that the

bicture was taken a long time ago, that later the child will look more
i]ike older children and later still, like an adult. fnstead, the young
child thinks they become an adult without a necessary ‘series of changes

in-between.

W
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EXPLORING YOUR USE OF ORDER RELATIONS

I

ACTIVITY 1: A Variety of Serlation Actlvities

—~

&

The purpose of th1s act1v1ty is to have you actually exper1ence some
of your own reasoning-about order and sequences. There are a number
of activities, each with its“own follow-up disoussion to be reed after

you've done the activity. You can do all or only some of them*and you

. ~
o

can do them on-your own, although thex']] be 'more informative if you

- share with others.

INSTRUCTIONS FOR ACTIVITY 1A:
Take at 1east 10-narrow objects of various 1ength (at»]easf an incH
in 1ength) You can use spaghetti nood]es, str1ps of paper, used

penc11s, k1tchen utens11s, etc Arrange them in a series from ‘

N shortest to 1ongest.

'FOLLOW-UP TO 1A:

Your series was probab]y not composed of equa] units of d1stance
between each successive obJect in the sequence. That is, -unless you
managed to get a very specia]]y constructed set of 10 objects (such as

' Cuisenaire-Rods or unit sticks), your series was probably uneven. .

]3pe.Cu1sena1re Rods are color coded sticks 1ncreas1ng in 1ength by
eoua] amounts.



‘ NonetﬁeTess, i 1t'was arranged so that each success1ve member of the

| series was taller than a]]pthose before it, then 1t»was a true series and

you most,]ikely used a Togical understanding of order relations to

|

: ‘construct it. As ve said earTier rorder relations are not dependent upon

measurement or concept1ons of equaT units. But when thevobjects are uneven,

tit is more difficult to seriate them because you cannot use the appearance
\of the ser1es to Judge whether a st1ck just added to the series is too
‘tall or just r1ght "

~ One Tast po1ntvl You m1ght have. found -that some of your obJects were
. very close to being the same 1ength - In order to-find out, you were
probab1y careful to match their ends As you‘wit1 see in Part 3, young
children do not do this when compar1ng 1engths and do not.develop cons1s-
tent notions of length unt11 “the concrete operat1ona1 stage 1n m1dd1e

chﬂdhood.]4

14. ‘See Part 3 of ECF The Deve}opment 6% Quantitative Relations:
Conservat1on : - L . ’




INSTRUCTIONS FOR ACTIVITY 1B:

Suppose you started on page 48 of a book and you f1n1shed read1ng ‘page

58. How many pages did you read?

Do this in your head. - Now turn to page 48 and count how many pages"

you would have read when you finish reading page 58.

- FOLLOW-UP- TO-18: (read after completing 1B)

If y0u are 1ike most people, you probab]y used arithmetic to come up

w1th 10 pages when you did 1t 1n your head and ik pages when you actually

B e o i

counted the pages This prob]em requires avcoord1nat1on between order °
'-re1at1ons and count1ng._-You count page 48 as one page, then continue to

count until you get to page 58. At this point you have read the ten pre-
gceding pages. Counting page 58 g1ves you e1even _pages a]toqether The
.dec1s1on you have- to make is whether a page number stands for having read

up to that page-or hav1ng read the page

< | 4 o | lso | st | |2 [ s | s 55 5 | | s

| o | ‘ | L 1

While this prob]em is difficu]t to understandehen expressed in words,
: ch11dren 1n the. concrete operat1ona1 stage show that they can ‘coordinate

15
counting”and order relations. The reason adults ty cgllx_fa1l_th15____*———-

'EFBB?EET}s because of 1ts abstract presentat1on, and because adu]ts are*"

15, Piaget, Jean, The Child's Conception of Number.
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: o |
quick to-use an arithmetic solution” without considering whﬁther they

-~

“are counting the last page as read or not read.-

|

" INSTRUCTIONS FOR ‘AC.TIV;T'Y 1C:
,Eut up 20 different length strips of paper. Select half of them by
chance éhd.put X's on them. Now arrange the strjps'56 that the
Iongeét st;ip with an X on ;t is paired with the Tongest strip without

‘an X, and so on, until the shortest strip with an X is paired with the

~shortest strip without an X.

\\ .
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" FOLLOW-UP TO 1C: (read after completing 1C)

You probab]y:so]ved this p?éb]em by usihg.an understanding of orde} '
relations. ‘You:might have.begun wfth tHe 1ongé§t étr{p with an X, paired
it with thé;ﬁongest:strip wifhout‘an X, then ég]écted'the 1ongest remaining
étrip with én X andlpairéd it Qith the Tongest remaiﬁing strip without an
X,'and SO on. This‘seems like an, obvious wajlxolpkocééd‘ahq you Know that
it will work, Whgle you might not_ﬁaVe proéeéded In exaqt]y this fashion,
if }ou so]Qed the problem yoﬁ gid something that is s%ructﬁfa]]y the same,

ﬁihﬁiliSJWuiingmthe,samemlogjc~pf trder relations as those involved in our

o

example. Prior to the conérete-operationa1'stage, children do not yet

coordinate order relations, and cannot solve a'problem Tike this, "

INSTRUCTIONS FOR ACTIVITY 1D:
- . o . .
This activity is like playing 'solitaire with'a "fixed" deck.  You- have
to think about three piles of cards (A, B, C). The goal is to get

all the cards from pile A ‘onto pile C in a serial order.”

3

A




SETTING UP_THE PROBLEM: |
You use 8 cards (2-9). At the start of the activity, pile C has only

the 9 card in it (face up); pile A has cards 2-8 face down;’ and pile

B does not yet have any cards.

The next step is to turn over the top card in A and put it in pile B

. . (face up). o . . L

o]

S|
\"<4"0

PRy
. o

If the card you turn oVer_is.the next sma]]eet"number of all the cards

o . .
. : £
g

in pile C, then you can put it on top of the-C pile, e.g., an 8 on’

the 9, a7 on the 8, ab on the 7, and so on. If a card. from A will

il

not go onto p11e C, then take. another card from” p11e?A and repeat this

process unt11 you hale gorie through all the cards in A ﬂny card put

face up tn p11e B can go to Cif 1t is the next smallest number.

i

-~ - - FIRST GAME: AN EXAMPLE
.Iu. Start with the following "fixed deck” for- the A pile. Pht the
e cards in the order 2,3, 4,5, 6,7, 8, so that the top card is

- the 8. Now follow the procedure out11ned above,

av- | vl .. 98

10

F S




. - .
. . e " Y . °

. SECOND GAME: ~ - . A

Think of another way youocan order the cards in the A pile so

' Yoo

that you can get them all on the C pile in serial order by.
, fo]]ow1ng the rules. If you can think of two that's good, three

is great, and more is super. .

THIRD GAME | . : -

¢~7i”Think“of“‘ way you can order the cards in the A pile so that it
is impossible to get a]T;the cards onto pile C if the rules are

fo]]owedf“ﬁgéslain to a partner why itrcouldn't work."
: ' o ¢
FOLLOW-UP TO 1D: re%d after comp]et{ng 1D)

v
Here are two oth r poss1b]e orders for the A p11e S0 that the game

wi]] work: '8, 7, 6, 5, 4, 3, 2 with the. 2 card be1ng the f1rst cdrd p]aced

on the B pile. Try th game with“this order. If you compare 1t to the A

N

deck used in the f1rst\game you 11 see that it is exact]y the 0Q9051te

order In the first ga%e, all the cards go d1rect1y from A to p11e C

\
y ¢
| :

whereas w1th th 5 nrder, they stack up in B and then go to C

A second poss1b1e order for the A deck is: 4, 7, 8, 6, 5, 3, 2 with

the 2 being the f1rst card to turn over. Try it out. Try the cards in the

same order, but this time make the 4 card the first card to be taken off.

Does it work? Can you invenf'anx other possible orders for the'A deck_so

g

- <-that it will work? Here is an order that won't work:?n7,"§; 8, 5, 4, 8, 2,
*With the 7 being the top card. Notice'that\it workS if the 2 is on ‘top.

. - h ﬂ'
" Can you invent any other possible orders for tine /» deck that won't work?

a e - . 3 . -v,.. -
fe : # Cw
3 .
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INSTRUCTIONS FOR ACTIVITY 1€

- Tom is younger than John, Tom is olderthan Lynn. \lho is the oldest?

o
.

x% ifgl;

- Lo : -
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+ULLOW-YP TO 1E: (read after cohp]etiﬁd 1E)

‘

iy

Because we understand order relations, we know that the answer is

John. Bécause Tom is younger than John and older than Lynn, then Tom d€sg

. fn the midd]e. And since John is older than- Tom,- John must be the oldest.

4

-DISSCU;zION.OF ACTIVITY 1:

The,f01fowing i's a mathematical expreséion of these relations, using

the synjbol (<} for "]esslthan"uand,( >) for “greater than."

N

Tom iSiybunger than John: T<'Jd . : A
Tom is older than Lynn: T >L

’(which is the same -as saying that Lynn is younger thdn Tom: L < T)
. The fact that Tom is younger than John (Ts:q) and Tom jé older than
Lynn (T>L) means that John is also older than Lynn (J>L); or, (T<d) .+
‘ . ¥ ' :
(T>L) = (I>L) e .

.~

A1 of thg above problems and tasks require a cOorqtnation of order

_ re]ationé._sln Sbmg, the order i§_based on the relative length of, the

elgments in the series, in others, it concerns numbers. that represent a

series, agd'in the 1ast problem it ‘involves order’baséd upon age. What is
cormon to~the,pr6q2emg,‘is that af] involve grder in tﬁéhgénse of first,
second, tihivd, and;so on. An edua]]y valid w@y of talking.about order )
re]atiOESGESes tpe expfessions."lessfthéﬁ“ and “greafer;tﬁaH:“

-The importance of orderxfe]atiéﬁs,does ﬁot 1ie'in the child's ability
to.o¥ganize obdecfs into a se;fés, but ;n the very nature of reason{ng,-"
‘itse]f. Order ke]afiohs.ére jgvoived«in tonéeptua1 thiﬁkjng. Some %&rﬁ o%
sequencing istinvolved in‘aal'réasonﬁng or thinking, Aﬁd,vof CQQrSe; ﬁany

- . ' . ) H
concepts ‘are directly concerned with order. "Think of all thg forms of

g
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JknOWIedge that'draw.upon‘notfons of more-less, betore—after, greater than-

- ]ess"than, etc. ATl conceptions of ‘time, distancei amounts, measurement,
causal1ty and space, tor examp]e, depend upon the use of . order relations.

And even at the sensory-motor ]eve], a11 act1ons are carried out in a
sequence. As the child deve]opsﬁthe'capae1ty to understand the re]at1on; )
shibs impdied by a Sequence, s/he, at the same time, deve]opsfthe eapacity
tovreguTatefaétivity, tdlanticipate dutcohes, coordinate.activity:to reach

goa]s, and in essence, conduct the.business we call thinking.

v . : /1-

ORDER RELATIONS (SERIATION)E‘ STAGES OF DEVELOPMENT*

a . — - B oo

For the remaindervof this boak, we'll use seriation tasks to inves-

tigate children's understanding of order relations. In seriation prob]ems,

-ch11dren are asked to arrange objects in a sequence or ser1es and are

questloned or prov1ded with add1t1ona1 prob]ems to_exp]ore.the1r under-
"standing 6% thetrelatﬁonships among elements of-thevserieg.‘ The fo]1ow1ng

is a brief introduction to the characteristics of three stages of reasoning

1n.ch1]dren betueen four and eight years_of age.

Pre conceptua] Ser1at1on (generally four five years pf age)

/

Most ch11dren between’ four and five years of 7ge are st1]1 in the
pre conceptua1 stage of 1nte]]ectua] deve]opment / The pre- conceptua]
stage is a long stage emerg1ng somewhere aroundftwo years of age and

genera]dy 1ast1nq to about f1ve years of age ,Ch]]dren must first pass

through ear]1er stages or ways of th1nk1ng before arr1v1ng at the pre-.

et
e E
N

Conceptua1 stage, and when they leave this stage, they a]ways enter the

next stage called the intuitive stagez"There is, however, nolabso1ute.
13 4 ) a B o
N . ‘ . . ‘s . ) . .
B 4y
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relationship between the age of a child and the stage s/h. may be in.

The preeeonceptual'chjld does not have a stable Understanding of order
relations. For the most part, a four-year old can compare opposites like
above/be1ow, up/doun, oider than}jounger fhan. Given two objects of
different sizes, s/he can say Which‘is_bigger or whicn is smailer. What
the pre-congeptual child cannot do, however, is coordinate relations among
more than two elements. |

Let's imaciie a task in wh1ch a ch11d i g1ven ﬁ;3d1fferent ]ength
sticks. to be arranged in a series. A]I'the stiuks are of the same color
and 1arge enough to be comfortab]y hand]ed Furthermore the difference

between.each successive stick is large enough to be eas11y de ected.

=

——

prom

After becoming familiar with the materials, the child-is asked %o

arrange the sticks in a-series friom shortest to longest. To he]b the child

3

JE-

1

" 16. P1aget criticizes the use of Cuisenaire Rods (color coded sticks
increasing in length by equal amounts) because of their small size and the

color. coding which leads+children to order on the bas1s of memory rather
than reason. - .
14 ’ ) . /‘9

——
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understand what is expected, the interviewer may give :the child eﬁamp]es

*
.~

- or nelp him/her arrange a ;hort series.
Children in the pre-conceptual period are not able to construct an
orderea series and instead, product approximate 1mitations.u?
ngFé are some éxamp]es of the types of series constructed by children

in the pre-conceptual stage:

o[




\J N

There_éreraknumber of stgnificdnt points Fegarding*these'three

.examp1es;‘

,f]. Each'shows’sttcks'arranged in an épproximate.series; This
indicates that the child has some ynderstanding of the corcepts
“shorter than" and "longer than“, since the sticks at one end_
generally appean'shorter than those at the otherf

2. In examples A and C, the child disregards the actual length of
the sticks as iTlustrated by the uneven bottoms- ; - -

3. In none of the examples does the chi]d'achieye an onderedFserjes
from shortest to 1on§est:“

4, In all three examp]es, it's as if: the ch1ld were construct1ng an
approx1mate p1cture of one or more series. In this respect, the
.serles have.e*graph1c character s1m11ar to the “graphic' .
co]]ections” formed by pre-conceptual children in response to

. e | c]ass1f1cat1on tasks 7

The resu]ts of a child' s efforts are on]y part1a1]y revea11ng _The’

real character of pre-conceptual sériation 1s shown in the process of

construction. The following is an examp]e of how a_pre= conceptua] ch11d’*’””

~_,fff'f“*mﬁ“g’ht;_§6mé"56nt'construct1ng a series. After determining whether the ch1]d_
knows which oflany two sticks is the "shortest” ;or exemp1e, s/he maylbe
~asked to “put the st1cks in order so that the Tittlest one 1s here, then
~ the next 11tt1est all the way to the tallest one: like this (pointing to
~an example of a ser1es) " The child may proceed by selecting a short-‘

1oox1ng st1ck and cont1nue by selecting ‘another short-looking one, as if

7 s/he werelth1nk1ng, "I'm going to_T1ne up the short sticks here.

{

S 7. See/Part,] of ECT: The Development of Classification.
_:.//‘ . . : ]6 . ) . ~



The child adds small-Tooking $ticks
to the series being constructed.

REov |

‘
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Now, if a child were to systematica11y.oursue this approach, s/he
/;’ would; in fact, construct an order'series; But the pre-conceptual child's
aporoach is anything but systematic. - For rather than being'sore that eachd
successive.stick added to the deve1oping series is the‘shortest stich
remaining. in. the pile, the ‘child s1mp1y adds- one that looks small compared
“to the remaining sticks. '
‘As a resu]t the series is either not composed of progress1ve1y
taller (shorter) st1cks (examp]e B, p. 15); or forms a progress1ve ser1es,
but at the expense of d1sregard1ng the actua] length of the st1cks
'(examp1es C and A), or 1s composed of a number of small ser1es (examp]e C).
In some cases, the ch11d leaves a rema1nder of sticks that do not v1sua11y ¥
| f1t at -the endfs) of the developing series (example AY. In short the

child proceeds as if a11 “the sticks are. either btg or small; but not

~ the deve1op1ng ser1es or those remaining to be cons1dered

The pre-conceptua].chj1d has no way of cons1der1ng a re1ationshtp
among only one stickfﬁhd all ‘the others. The concepts ﬁbiggest-sma11est"
- or "shortest- 1ongest", are reduced in the pre-conceptual child's mind to.
"b1g sma11" or "short 1ong It 1s-not ‘that children 1n this stage have
' .not been taught the meaning of the words fshortest and ta]]est" 'It's o
s1mp1y that a cons1stent concept1on of "shortest tallest" requires an
ab111ty to cons1der at 1east one stick with a11 the others, and this is
what the pre-conceptua] child cannot do. For the pre-conceptua] ch11d,_a
ser1es is not gu1ded by a systemat1c compar1son of st1cks, but rather, by

a menta] picture" or "graphic representation” of what the child sees.
. ‘ . , o .

— —_— i - hY
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What s/he sees are stitkg, some of'whichvafe big and some of which are not..

Intuitive Stage -- Trial and Error Seriation (generally six-seven yearé of

age)
Most ‘children betweeh six and seven years'of_age.are stii] in-the
intuitive stage of Menta1 development. During this sfage children can
construct é series by trial and error, and have deve]oped'thé abi]ity to
.compare one stick to all the others. As a4résu1t,pthé concepts “shortest"
or "1ongest" fake on a more'precisé meaning than during the ear]ierJétage.
~ However, i :elconcepts are cénsidered separatély and- not as opposite ‘and |
; reé%procal terms. That is, the child does not coordinate judgmentS'of
"shortést and tallest".with an understanding for example, that if the
shortest i§ taken from pi1e A and puf.intp piTe'B,‘it pecomes the tallest

stick in B..' - B I —

e
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The intuitiye child constructs the series with a concern.foh efther

the concept:"shortest" or “"tallest", but not both together. In other.

words , the intuitive stage child still does rot think in terms of ‘the
tallest stick in'the developing series (B) as the shortest stick it'
'compared to those remaining to be out into the‘series (A), As a reso1t,
" children in this stage"oroceed in a trial and error fashion.
. For examp]e; if the child, starts out building from the shortest-to the
" tallest, s/he will probably start with the'shortest stick and then add a
st1ck that.is taller and so on, be1ng sure. that~each added st1ck is-taller
than alT those already in the series. This approach generally 1eads to
errors, because there is no immediate way to know how much ta11er the. next

stick shou1d be‘ The ch11d is focus1ng on the fact that the ser1es shou]d

IRt

go’ up, and _thus. eath added- st1ck must be~ ta11er ‘than all those before 1t

V . But as a resu]t,-the_deve1op1ng.ser1es.1s‘11ke1y,to run into prob1ems, such
as none of the rehaining sticks being ta11er than all those a1ready ih the
series. |

The sticks rema1n1ng to be put into
the series (B) are too short.
r,

e




4

The 1ntu1t1ve child genera11y corrects th1s situation by remov1ng all
‘the st1cks in the series (B) that are taller than those remaining (A) and
then‘starts again w1th a trial and‘errorlapproach. |
| The child often avoids this_di1emma by basing judgments~upon'the

appearance of "ereness"‘in the series, and rejecting a stick that appears

too tall.

St1ck #4 s s1mp1y “too ta11" and .s reJected by the child, whp 1ooks

. for another st1ck that is ta11er than #3, but not "too much ta11er" Thus

by tr1a] and error gu1ded by: appearances, the child eventua11y forms an
ordered series of progressively taller or shorter sticks. But the “under-
standing of order re]at1ons has not ach1eved the level of organ1zat1on
character1z1ng the concrete operational ch11d's performance.

When g1ven a new stick and asked to find where it goes in an already

'constructed series, the\1ntu1t1ve child has d1ff1cu1ty The prob1em

requ1res f1nd1ng‘a place in the series: where the new stick is both taller

than those before it and_shorter than_those that follow.

49 . :
21 ' :



St1ck B is both- ta11er and shorter -
than its neighbors =~  —-

'_1—4

\ . . _ ¥
T Stick B is tallér than A and, -at the same time, shorter than C.:
. Because children in this stage cannot coordinate shortest and tallest with

. each other, they find it difficult to insert new sticks into the series.

.

Concrete Operat1ona1 Seriation -- “True Serjation;(genera11y’startingl
between seven e1ght years of age).

\ The Tast staga to cgncern us,ya]though the ch11d s ability to reason

1

) about‘order relations cont1nues‘to deve]op, is the concrete-operational
Lo - L o A C -
stage Most children between seven and e1ght'years of age show some char-

actev1st1cs of this stage, however concrete operat1ona1 reasoning- 13 not -

. <«

fu]]y deve]oped until Tate middle- ch11dhood, around 11 or 12 years of age
It is, important to keep in mind that the concrete- operat1ona1 child does

not work with order re]at1ons at. the same level when they are’ verba] and -

L -

abstract as when they are concrete and man1pu1at1ve.

‘ Ch11dren 1n the concrete operational stage seriate (order)lobjects in

22 -




a way that is essentia]ﬁy indistinguishab]e fron'the way adults arrange
'xth1ngs in ser1es Seriation at th1s stage is characterlzed by the child's
l:' ab1]1ty to. reason about how something. is shorter than one thing and at’ the
‘ - same t1me, longer than someth1ng else. This coord1nat1on is an examp]emof
reversible thonght.. The concrete-operational child's use ot reVersfb]e

' thougnt is c]ear]y seen in how the child forms a series. 3

N
Concrete-operational ch1]dren genera]]y proceed very systemat1ca]1y

They start'w1th the longest stick in the pile, and then ‘add the next }
longest' st1ck and theu\the third longest stick, and 'S0 on unt1] they have

| put'all “the sticks 1nto a series. Younger ch1]dren cou]d be led‘fo th1s,

particularly if.they_were giyen’a great_deal'of tra1n1ng. But\what.d1s—
tinguishes the.reasoning of the concrete-operational chi]d, is that s/he
% nows with logical certainty that the longest stick 1n the p1]e of |
'i . réh§3n1ng sticks, becomes the shortest st1ck in the deve]op1ng ser1es‘

i §omet1mes concrete operat1ona] ch1]dren, like adults, do not approach
the prob\em this way" They m?ght start the series and if they run into a -
problem, 1lre f1nd1hg that a rema1n1ng stick will not fit on e1ther end of
the series, Ithey simply find the right p]ace 1ns1de the series, and put the
stick there. The intuitive child has a great deal of d1ff1cu]ty w1th

' inserting a stick\in the,ser1es,rand genera]]y takes the series apartvor.

.succeeds, more by accidént than by a coordination of less-than and greater-

than \\\ - _ _
' The general pattern‘or sequence of- deve]opment as we have outlined it

"~ has been shown to characte erize children throughout -the wor!d.]g_ These

18, .Dasen; 1972,

S
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< findings tend to support P%agetr§'c1aim that exﬁeﬁiencé, in‘tHe spetific..
sense éf being_tdugﬁ% how to seriate, is'not.the uhder]ying cause of tﬁis
ﬂww_iagzgigpﬁenth].pattern. Seriation'u]timate1y'cohcerns the 'child's ability
to reason ébout order re]afions such Sé‘bigger;than/sma11er«thah, before=
__-E?fén,imo}e*févokab]e/1essafaVorab]e, first-second-third-etc. * It requires ‘
| a coordination.of_relations, an:uﬁdefstand%ng.that ah‘element_ih the series
~ comes after some e]éments and, at the ééme-time; beforé"éih%rs.' The faci

, S : 4
that these coordinations_are not seen in children before the cSncrete-

_ operatfona] stagé_fﬁdicates that:chi]ﬂren's thinking aboﬁt J1l'things.
in;§1ving.sequences is Véry diffgrentf;rdm that of adults. A; we wﬁ]}{see
in Part 3, an inabi]itxA%o (easoﬁllogjcaﬁiy about order reT&tioqﬁ is

.afcompaﬁied'by an inabi]ﬁty to ;eason 1ogjca11y abouf,quantitatiVe

relations such as number, amount, length, distance, etc.

4
\ - —

- AN INTRODUCTION TO INVESTIGATING SERIATION

O~

- [
D ¥

* ACTIVITIES 2 AND 3: Simple Seriation With Insertions =~ - a

. e
+ - . . R

The:ﬁhrposefoquctivities 2 anq'3 is to get you.started'inAdoing'a

seriation task with a young child. You will first ro]efplay'the

AQEE;;;E;_;ith angadult‘and thep interview a child.

RO

i
— = ] ‘_—_ o . A} . ;
19." Sée Part 3 of\ECT: The Development of Quantitative Relations:
Conservation. - : S .
: L
o . _ T 24 S
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B hATERIALS
You w111 need 10 st1cks (or other obaects) of 10 d1fferent 1engths

.(Set 1). The sticks shou]d form: an even ser1es aUCh as 2 3, 4, ...
’ "‘1-

11 inches. The sticks shoiild be of the same colo- and material.

2

. You w111f%1sb need three’ or four additiona1~stieks (Set 2) that fit

2 g ' o : I )

“bétween successive sticks in Set 1. These can be of a different color
than those’?n,Set 1. The %d]]oWing-is an example: ,"ﬁ _

Set 1: 10 sticks 2 3 4, 5, 6 7, 8, 9, ]O, 11 inches in length)

/ | :

Set 2:. 4 s'ticks/(4 5, 65, 7;2-,9,:5 inches in length).20 -
’ . / //. ' .

CTIVITY 2: Simple seriation' with Insertion (interviewing an Adult)

/

In. Act1v1ty'2 you shou]d carry .out the task w1th an- adu]t This is
R pract1ce for d01ng the same act1v1ty with a child- (Act1v1ty 3). 'The

o e .1nstruct1ons.are the same as those used for interviewing the child. \
P r , _ _ . N\

— o g , : ' \\K
. . M . - . .
’ v " ; ‘ )

. INSTRUCTIONS FOR-ACTIVITY 2:

1. Use Form A to complete the activity. You will use the same form .
. with the children in Activity 3.

2. Put out the 10 sticks in*Set 1 and 'mix them all up. Ask your

partner to po1nt to the shortest st1ck, and ‘the 1ongest st1ck
Then ask h1m/her to arrange the st1cks in a ser1es You m1ght
;say_”I_want you to make a staircase going fromvthe smallest stick

: up,, until-you've used all the sticks." :If this is not understood, -

-~

. . . : . o . .
-4 2. . e . v O . . >
o - ' ’

- 20. fSeeﬂAppendix A foradjreCtions on constructing Sets 1 and 2.

s
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'proceed

take -three or four sticks‘and put them in.Order'as an.eXamp1e and

¢

then m1x ‘them up aga$n and ask your partner to- do the task

\
After your partner is f1n1shed _take out the four stlcks 1n Set 2

<

"Here are some more st1cks I want you. to f1nd where they go in

\

 the staircase.' G1ve your partner one of the st1cks and ask

him/her to find where it goes in the ser1es If s/he succeeds,

N 0 Vs
give him/her another st1ck to insert. 1n the ser1es
\
Record the 1nformat1on asked for on Form A.

Switch roles w1th your partner and have your partner 1nterv1ew ,

you: If you w1sh ‘you can role- p]ay how you th1nk a child m1ght

!
!



ACTIVITY FORM A:  Simple 4§ria;ion and Insertidn

Your Name: T . Chijd's Name:

Date: __ B . Child's Age:

]

Name of Child's Teacher: |
.

e ' PR |
~#v This form is to be used to complete Activities 2, 3, and 8 (pages 25,

29, 61). ‘ \
i i : \
: ’ 7 .
[ - .'\\ -
Do {Conditions) . o S Say
Put out the 10 sticks (set 1) - HERE ARE A BUNCH OF STICKS. |
o SOME ARE SHORT AND ‘SOME ARE' TALL.

messed up.
‘ "FIND ME THE SHORTEST ONE:.  FIND

ME THE TALLEST ONE. -

!

?

Record Chf]d's responses.

Describe. what the child does and - _' I WANT YOU TO-PUT THE STICKS IN
draw a picture-of the child's series. =~ ORDER SO THAT THE SHORTEST. IS

HERE. MAKE THEM GO UP FROM THE
SHORTEST TO THE TALLEST (give //
the child time to understand you
and giye examples if necessary).




\

IF.child did not form a series, . I M GOING TO CHANGE THE STICKS
arrange the sticks for him/her, ) LIKE THIS. _

Bring out the 4 extra sticks (set 2). °  HERE ARE SOME MORE STICKS THAT
| : o o WE DIDN'T USE. I WANT YOU TO
PUT THIS ONE (one of the sticks)

o S A WHERE IT BELONGS IN THIS ROW OF
. ' : STICKS
: | /
Record child's respenses.
/
{
/
r/‘
/l
f
/’
_ /-
If ch#]d didn't get it right, put the LOOK, IF WE PUT THE STICK HERE,
stick in the right location in the THEN ALL THE STEPS KEEP GOING
series; and ask h1m/her to try another "UP, SEE? (Show by poeinting. ).
one. o HERE'S ANOTHER ONE. PUT IT IN-\
T \ o THE STAIRCASE SO THAT ALL THE \

I
|

P o STEPS ARE GOING ‘UP.

\

Record ¢ 11d S responses

C




ACTIVITY 3: Simple Seriation with Insertion.(lntervle,wing a Child)

MATERIALS:

Same as those used for Activity 2.

INaTRUCTIONS FOR ACTIVITY 3: .

1]% Find a child between four and eight years of age, 1dea1]y, someone
that is familiar with you and used to working with you. If not,
pay particular.attention to putting the ehi1d at ease.

2. Rev1ew notes- on 1nterv1ew1ng children found on pages 51 - 56.

3. Fol]ow the same basic 1nstruct1ons used in Activity 2 |

4. Use Form A to complete the activity with the child.

5. Ask the child te arranée the 10 sticks of.Set 1 in a series froh
‘the shortest to tallest. Use simp]e language and ideas such as:

" MLet's pretend these sticks are peop]e The smallest person goes
-here (pointing), and then the next sma]]est, S0 that they are all
lined up." Or, "Let's make a sta?rcase {etc.)." Give examp]es
vif nessib1e. Once a chi]d gets going and, yeu fee1,;is trying to
do what you've asked, g1ve assurances that s/he is following youru
d1rect1ons correctly Let_the ild work at h1s/her own pace.

6.: If the child 1s.ab1e to form th:gser1es, ask»n1m/her to_1nsert a
stick from Set 2 into the series. If\sihe does not complete an

I

ordered series, correct it saying, "I'm oing to do-this with your

sticks." Then ask the child to put the new stick into the series.

Say something like, "Here is another stick. It goes in here some-

where (bointing to the series). See if you can fina\t e nightL

p]ace'tor it." If the,thi]d does not’sueeeed, help him/herxngt

~

29 — .

57 -




it in the right place and explain why it dis fight. "See, even
with these new.sticks the staircase keepé going up." Then have

the child try one df the other sticks in Set 2.




ACTIVITY FORM A: Simple Seriation and Insertion

Your Name:

Date:.

Name of Child's Teacher:

Child's Name:

Child's Age:

. This form is to be used to.complete Activities 2, 3, and 8 (pages 25,

29, 1) '

Do (Conditions)
Put out the 10 sticks (set 1) -.

~ messed up.

Record child's responses.

Describe what the child does and

. draw a picture of the child's series.

. e

en

e

say

HERE ARE A BUNCH OF STICKS.

SOME ARE SHORT-'AND SOME ARE TALL.
FIND ME THE SHORTEST ONE. - FIND
ME THE TALLEST ONE.

I WANT YOU TO PUT THE STICKS IN

- ORDER SO THAT THE SHORTEST IS

HERE. ~MAKE THEM GO UP FROM THE

SHORTEST TO THE TALLEST (give

the child time to understand you

and give examples if necessary).

o



If child did not form a series,
arrange the sticks for him/her.

Bring out the 4 extra sticks (set 2).

Record child's responses.

If child didn't get it right, put the
stick in the right locaticn in the
series and ask him/her to try another
one.

Record child's responses.

oF

60

I M GOING TO CHANGE THE STICKS
LIKE THIb

HERE ARE SOME MORE STICKS THAT

~ WE DIDN'T USE. I WANT YOU TO

PUT THIS ONE (one of the sticks)

WHERE IT BELONGS IN THIS ROW OF

STICKS.

)

LOOk IF WE PUT THE‘STICK HERE
THEW ALL THE STEPS KEEP GOING

UP. . SEE? {Show by pointing.)
HERE'S ANOTHER ONE. PUT IT TN

THE STAIRCASE SO THAT ALL THE

STEPS ARE GOING up.

o

—



- FOLLOW-UP TO ACTIVITY 3:
The best follow-up to this activity wfth children is for you to
discuss with other adults what you did and observed. | ‘
The following providesléometfoca] points for your discussion:
1. 'Reca]] what you did, asked the child to do, and what the child did,
2. In‘what wéys did the interview go well?
13. In what ways did if.not_go well?
4, If thére were'prob]ems_or misunderstandings, how could you make
the intefyiew better if ybu'did_it again? =
5. .How was the child's bérformance similar to or different from how
_ you would solve the prdb]em? | '
6. How do you think a younger or older child might deal with the

- task?

61
33




CHAPTER 2:

WORKI!NG WITH CHIL‘DREN\

This chapter is an extension of the last activity in which you
’ |

interviewed the child on a simple seriation task. Heré,kyou will learn
"to administer a double seriation pfoblem and to investigéﬁe order corre-'
spondeﬁces between two Series, As béfore‘you will ro]e—piay the actiVity
_with other adﬁ]té before-you interview children. To 1earﬁ\more about

sefiation, Chapter 3 includes the use of a 30-minute videoﬁape called hIﬂg
| |

-Devé]opment of Order Relations: Seriation.

INTERVIEWING A PARTNER

" ACTIVITY 4: Double Seriation Problems (Interviewing an Adult),

You will start by édh%nistering a double seriation prob]é% tn yoﬁr
-pa}tner. Then you.will take the role of a child and comp]éte the
tasks édministered to you,r In a.doub]e-seriafion task, twé serie$
are arranged so that they_have én ordiha] correspondence.. This means
that the first member of one series is matched to the firsﬁ‘hémber

of the second series, and so on. ‘ |

|




]

1

]

"MATERIALS:". |
: You will need two sets of objects‘fhat can be &Eriated;’ Ideally, they
shoqu,be differen§ iﬁ-éppearancefand sfze. There shouid be the same
number of elements ih each series (approximately 10). AT} the
materﬁé1s‘shod1d be the same color or those.of one series,lbng color,
and of~tﬁe other seriés, a different color. (Séé Appendix A for a

description of materials.)

B . ' ' 5;3
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INSTRUCTIONS FOR ACTIVITY 4:

1.

1

Use Activity-Form B to determine what you should do and what

questions you shou]d ask. Make sure you read it thorough]y and

<

'understand the procedures before you begin. (Read pages 56 to 57

for more 1nformat1on on th1s task.)
Record the response of your partner in the appropriate spaces
|
Switch roles and have your partner interview you. You can p]ay

the role of a chi]d if you choose.

. | " 37



ACTIVITY FORM B: Double Seriation -

Your Name: Child's Name: B

Date: | Child's Age:

~ Name of Child's Teacher:

This form is to be used for Activities 4 and 9 (pages 35 and 65).

A\ |

‘Do_(Conditidns) - | Say
_Put out dolls and bats in a _ HERE I HAVE SOME -DOLLS AND - |
mixed up order,* . STICKS (BATS). HOW ARE THE ' :
DOLLS DIFFERENT FROM EACH
OTHER?
N
i\, ol - . \\
HOW ARE THE BATS DIFFERENT?
Move child to an understanding of : T WANT YOU TO GIVE EACH DOLL
your desire to have him/her pair the THE RIGHT BAT. WHICH BAT
smallest bat with the smallest doll SHOULD THE SMALLEST DOLL HAVE? -
and so on until the largest do]] has ' . .
"the ]argest bat.
. WHICH BAT 'SHOULD THE TALLEST
- DOLL HAVE? i
Once the child indicates an intention- - 0.K., GIVE ALL THE DOLLS THE _
to. g1ve the small bat to the sma]] . RIGHT BATS.

doll1. . . : — “_" .

<P

¥ Dolls and bats .will be used to illustrate the procedure.




Recprd what the child does.

When the child is finished... . ARE /THEY. ALL RIGHT NOW?

"+ WHY DOES, THIS DOLL GET THIS 7
~ BAT? (po1nt1ng to one of th;~~
errors) IS IT RIGHT?

Record what ch11d does and qay

¥

.o\
. \
——— - \\\
S \\\v;
When child is finished... =  "ARE THEY ALL RIGHT NOW?
. VERY GOOD. |
< ¢ [ .
\ I T
g o
] .
i ’ | \ / P




ACTIVITY 5:.Ordinal Correspondences (Interviewing an Adult)

This activity is an.extension of the double seriation task. Once a
double series has been eétgb]ished, you can investigate whether it was

constructed with an understanding of the order relations within and

: ‘ - : -
between both series. «~

o

*MATERIALS: =~ Lo

’ 2' Same as those used in Activity 4.

INSTRUCTIONS lFOR ACTIVITY §5:. , v
. 1. Use Activity Form C to determine whaf yqu_should do and the .
qugstioné to ask, (Read“pages 57 fo 58 fbf more information on
thif taékjﬁ - | ,
2. Record the responses'of your partner in the éppropriate spaces.

3. " Switch roles and have your parther interview you,

v, )

W

W




1

ACTIVITY FORM C: Ordinal Cerrespondengesf

Your Name:' ' : Child's Name:

Date: | ‘ Child's Age:

Name of Child's Teacher:

This form is to be used to complete ‘Activities 5 and 9 (pages 41 and

65).
. _ T~
Do (Conditions) 4 o A Say
After the child has formed a double 0.K. 1I'M GOING TO TAKE THE:
series with or without your help DOLLS AND PUT THEM CLOSER:

(Form B), put the dolls closer TOGETHER
together and the bats further , . .
~ apart, (or vice-a-versa).

‘After the dolls are bunched " NOW WHICH BAT SHOULD THIS

together, ' : . DOLL HAVE (pointing to the
A ta]]est do11)?
—_—

WHICH BAT SHOULD THIS DOLL
HAVE (pojntinq to the shortest

o dol11)?
- ’ T
x4 - ’
Now pointing to a bat that is .- . WHICH BAT SHOULD THIS DOLL
opposite to the 4th or 5th doll " HAVE (pointing to a middle
from the end. . k - oné)? .
WHY?

o




If the child has been successful with
the last two questions, switch the
dolls around so that one series goes
from short to tall and the other
series goes in the same d1rect1on
from tall to short

69

" WHAT ‘IF A FRIEND SAID YOU .

WERE WRONG, HOW WOULD YOU -
SHOW THEM YOU WERE RIGHT?

NOW THZ DOLLS ARE GOING TO
SWITCE AND LINE UP IN THE
OPPOSITE WAY.

WHICH BAT SHOULD THIS DOLL

HAVE (pointing to the
smallest)?

WHICH BAT SHOULD THIS DOLL
. HAVE (po1nt1ng to the
tallest)?

" WHICH BAT SHOULD THIS DOLL
HAVE (pointing to the fourth
or fifth do*i ~« from the end)?

WHY? EXPLAIN WHY THAT BAT-

GOES WITH THAT DOLL.



Sy
ACTIVITY 6: LOrdinaI Correspondences —_ Destroyed Serles éinterviewin’g
' ‘an Adult) , . '

\
4
i

B ‘ \‘/ )
This activity is also an extension of the double seriation task

I ’
(ActiviFy 4),

. ' ‘/ . I8 )

It can be done after Activity 4 or as a continuation

of Ad&i*ity‘S. Once a child knows that certain bats beﬂong/&ith
certain do]1s,.thé two series can be destroyed and you can/pick out

a doll and ask the child to fing which bat .goes with that/dol1
1 '

MATERIALS: ; . o /
. Same as[for Activity 4. / | A s /
| _ . /o
INSTRUCTIONS "R ACTIVITY 6: | - / |
1. UseJAct?Vity‘Form D'tb détermine what to do and lay. (Read
pagT 59 ‘for more 1nform7t1on on this task. ) /A |
.2, Rec¢]1 the responses. of] your partner. - /

/
3. Switch roles and have your partner interview you

N
v
S
—




\ .
- ACTIVITY FORM D: brdina] Correspondences (Destroyed Series)

AN -

S
N 1

Youf\nge: ) o - Child's Name:

Date: - o Child's Age:

- Name of Child‘s Teacher:

To be'uséd for Activities 6 and 9 (pages 45 and 65).

DO~(Conditions);,, ' ' _ . Say |
“After child has formed a double | NOW I'M GOING TO MAKE IT
series with or without your he]p, DIFFICULT. I'M GOING TO MESS UP

mess -up the two ser1es _ YOUR NICE WORK AND SEE IF YOU

. : : “CAN FIND THE RIGHT BAT FOR THIS
DOLL {pick a dol11 that belongs
somewhere in the middle of the
series), “FIND THE BAT THAT
BELONGS TO THIS DOLL.

.Record-what the child does.

Does child reconstruct one series

V- both series
T %

part of one series

part of both series ' . ?

*Does the child find the right bat?

=3
-



When child selects a bat...

i .

sﬁ_Record what child does or says.

T2

BAT?

HOW DO YGy KNOW THAT'S THE RIGHT -

IF YOUR FRIEND THOUGHT THAT " .

- ANOTHER BAT WAS RIGHT, HOW WOULD

YOU SHOW YOUR FRIEND THAT 70U ARE
RIGHT? . : o2



WATCHING A VIDEOTAPE

In this section of Chapter 2, you will view a videotape.fﬁowing
children fourbto.eight years of age being interviewed on all the tasks
_u did in'Activities 2 through 6. B A |

This tape was made at the Hillside Primary School in Berkeley,
Caiifornia, with the cnoperation of the schoo] teachers, chi1drenhand
their parents | The chi]dren were se]ected by their teacher, primari]y

~on the basis of their ability to cope w1th the confusion of a Video-'
production and the stress of being filmed.

The youngest ch11dren were interviewed by theur teacher, Daniel
.Peletz The six, seven and eight year olds were interviewed by someone
they had ‘Just met for the first time. There was no rehearsing and there
~were no retakes. Despite the presence and observation of strangers, the
Situation, the children were able to concentrate on the tasks, were
seriously involved, interested and, on-the who]e, enJoyed.themselves, This
illustrates the nental power that children of.any age bring.to bear on -
activities that"tap-their'intellect and reasoning; :Nhile the raw footage

- was edited for clarity and the restrictions of a 30-~minute show, what you
see is an honest and accurate portraya] of.children actively reasoning

!

“about order relations.




'ACTIVITY7: Viewing the Videataf%e, “The Development ofOrder Relations” 21

INSTRUCTIONS FOR ACTIVITY 7:

1. Review. the following cutline o¥ the tape:

Child  Age Stage . ‘Problem .
» - | B _ | _
Darrilyn 4 . Pre=conceptual - Simple seriation with
, : insertion
‘ Brock 6 Intuitive . .Simp1e seriation with
;o : - insertion
Bebe 7 . Intuitive | Double seriation;

ordinal correspondences

‘Ryan 8 Concrete- - Simple seriation with

' : g Operational insertion -

‘Tanya 7 Cohcrefe- . Double seriation, :
“ Operational . ordinal correspondences-

with and without
destruction of the
two series.:

V

[P

2. Look for how Darrilyn, Brock, and Bebe Hahdlgd,the task differeﬁt]y
than adults. Look for similarity as vell. J
3. Look for how Ryan's and Tanya's pérformances‘are simi}éf to
adults. (Yéu Ean use the tfanscript of>the tape, AQpeﬁdiX‘B, to

‘make notes.)

21. Part of the FLS video-series: The Growing Mind: 'A Piagetian .-
View of Young Children. ' ' '

o f g
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INTERVIEWING CHILDREN e g

\
?

In this sect%on of Chapter 2, we'll discuss a nuhBer of issues that

w111 he1p you prepare to interview ch11dren on the tasks you saw in’ the

v1deotape

K

Do's and Don'ts'of Interviewing -

1. It is important that iou-enter the interview with thevrtoht
| attitude. This shouid be a curiositjia?oUt how children serjate
and a-willingness to ekp1ore ways 6f finding out. It is'not.e
' questton of whether_chi]dren have the "right" answers. There "

are no "right" answers to these types of tasks. Given the

opportun1ty, ch11dren w111 do as we11 as they can, and the obJect
s to see what they do so that you can gain ‘more 1ns1ght into

_your ch11dren and the concerns of this un1t If you are concerned

A )/—

with the ch11d ”do1ng we11", you w11] prejudice the resu1ts and
.most 11ke1y make‘the child uncomfortab1e.
A typicai mistake of begjnning interviewerS'is tobtry to get the R
bes:. .most- adranced response from_therchi1d Th1s is under- )
standao]e but it 1nev1tab1y resu1ts in hound1ng the’ child, mak1ng
'1nstruct1ons too-comp}ex, and genera11y commun1cat1ng to»thev |
. ¥ -. child that yoo want'comething-e/he is not givtng you;-that there
| is something wrong with his/her thinking' It's bett°r to go sTow’

and let the child take the 1ead w1th as 11tt1e 1nterference.from

. you- as poss1b1e. The ch11d s ‘reasoning is a sens1t1ve and

51-- . .




.'persona1 issue and you should maintain a respect for it throughout

the interview.
-2, Pfesent the seriation materials. to the child in é natural -
- manner, saying sdmething 1%ke, ”1et's‘work with these for a
while," or "I have some things I want you to do with these." ‘The
. tasks will strike‘ch11dfen as natural and reasonable. In one
forh;o? another; chiidren_néturaT]y éngage in seriation from
birth on. Rather than bro.idingha lot of explanations about what
it's &1l about, just get goihg. . | "
3. Remain as flexible as possible throughout' the interview. If the
' chiid does nof fmhedfate1ymrespond to yolur questions, wait and-
ask again. Lf the ﬁhildﬂdoes not do what'ydu ask, iet Him/ﬁer
fool around_a‘bft. The child may need some time to feel |
comfortable with the materials. If the Ehi1d“tommehcs on things,
“even if théy do not relate to the task,.listen and resbong'to
“what is said. When you feel that the child is drifting from the —
focus, remiﬁd him/her.of what you want. The e%périence'itse1f
_should be pleasurable for you &nd fhe:chiid. If youvfeel
unéomfortab1e,vor the child is fée]ing anxious and uncomfortab1e;
”thén it is best to discontinde“thé'infepview. If the child gives
any,indicatipn_of wantiné to quit, you might see if s/he just.
needs a little encouragement. If s/he:$ti11 asks fo quit (either
‘verba1]y or nonverbally),:then_stop the interview. | o
4. Tfy-hot_to be anxious with_yoursé]f or the qhi]d. Yqu can and .
o .will-make ”ﬁistakesjﬂ—iai4—io—ask—the—irighfﬂzggfftjons, misunder--
- stand fhé child-and go 6n.'_It fakes'exherien to beCome‘a good

TG
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interviewer. You will have to make mistakes to learn. So don't
Lo _ . . / .
‘worry about it. If you worry, you'll prohably worry the child-as

well. 'Trust the child. Children Tike to share their thoughts

'wito adults, if adults seemAinterested and reépectfu].

5. .Remember, you are the‘adu1t;.it‘s‘your interview and you're in
"contfoT; Be clear to the child about what. you qutg If you51et?
'toe chi]dl“toke over," s/he will do whatever strikes his/her fancy

nd you.J111 have learned little. ;For exdmple, if the child
starts using the sticks to build a house, say, "You can play with
the 'sticks in any way you like after we‘Ve—tinfshéd, but now I
want you to..." If'the child persists, end the interview. You

S

can always return when conditions are better.

The #orm of the Interview

- A good intérview is not the resu]t‘o%‘ﬁot1ow1ng‘a preétribed procedure
-word for word or being good at fo110w1ng a set of 1nstruct1ons” A good
interview results from be1ng attent1ve to what the child is do1ng, how s/he'
is understand1ng your instructions, and forming "educated guesses" about
”why the.ch11q is doing.oné thing or another. Your deve]opment as an-
A'ihteryiewer depénds upon your concern fo; okp1oring t%e child's thinking,

. your clarity-about what you are\]ooking for, and‘your abiﬁity to invent
* questions "on the " thttihe1p you{get-a o1ear picture of . the child's

thinking. This skill takes time and practice.to develop.
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Simpie Seriation Tasks with Insertion

 The procedures for this task are outlined on Form A (page 27).

Use this form for your first few interViewsa After some préctiqe :

you can work without it, .

Some génera]jprocedUres are outlined below:

a

Constructing the series g

d.

- bottoms are even you might question the child, by pointing

“Make suré the child is aware of the nature of the material.

The interview might go Tike this "What are these? That's
I . .

‘ riéht, sticks. Tell me about them. That's right, theysre

different 1ehgths.”

After the child is aware of the various Tengths, ask him/  "

her to arrange them in a series. You might have to try

' vari0us ways of expres;ing this; ﬁarticu]ar]y to younger

children. You might say something like, "Do you know how

you walk up steps? Well, I want you to arrange thése

‘Sticks like steps so that each step goes up." If the

child does not get the idea, .you might arrange the stiéks

in a series and point out how each one is taller. Then
mix.them up and ask the child to arrange‘them in the same
way. .

I[f the child creates an erkor, you might point to one of

the sticks and ask the child if it is right. If the,

.answer is "yés," accept it. Do not point out all the

errors.

If the child does not Tine the sticks up so that their

<
.
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A e . A
to.the bottom ends and saytng, "How about the_bottom;of_

'
S

“the sticks, are they right too?" If-the child doesn't

consider them, it 1s'mOSt 11ke1y hecause at h{s/her stage,
it is difficult to cons1der what‘s happening to the tnns
and bottoms of the sticks at the same time.

If the h11d does not arrange a]l the sticks in a series,

ask him/ er to use a11 the stTcks "How'about'these

'(rema1n1\g st1cks), can you use them too7"

If the child creates a number of separate ser1es, suggest
that s/he construct one serxes, "That S good you made a
1ot of sta1rcases I'm wonder1ng if you cou]d use all. the

sticks to make JUSt one sta1rcase —_ o

<

Inserting new sticks in the series: >

- 9.

If‘the child is able to form.a serdes with the 10 sticks,

"go on to the 1nsert1on problem. If ﬁbt, correct the .

'ser1es -But do so in a way that does not put the child’

down. For example, "Now I m go1ng to take your sta1rcase o
and make some changes, 0.K.?"

Bring out the seoond set of stickst\‘fntroduce them with

something 1ike, "Here are some more sticks that can go

with the sticks in the staircase I want you to f1nd

where they go. Here S one, ‘see if you can f1nd where 1t

goes in the sta1rcase " If the child does not understand

’ take a st1ck and demonstrate, 1eav1ng 1t in the series,

. ‘When a child places a:new stick in the ser1es, ask why ,

that's,the right p1ace-for_1t.

L
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stick (a new one)’ goes?" P

| “\

Lo

If new sticks are'putlin an obvious]y incorrect p]ace,_
\

you m1ght paint it out say1ng someth1ng 11ke, "How about

th1s, 1s th1s r1ght7 If you were to walk up the‘steps,'
‘what wou1d happen here7” LE

S Check to see if the ch11d is st111 w1111ng to go on by

asking someth1ng 11ke,1“Do you want to find where th1s

A \

l

Double' Seriation Tasks

B

Only-do a doub1e seriation prob1em'if the child is able

to create a. s1ng1e ser1es If the chi1d‘can,.s/he wi11

‘ DE™ 1n e1ther the 1ntu1t1ve or concrete- operat1ona1 stage

v

Fo11ow the procedures outl1ned on Form B.(page 39)

!

. The.object of a doub1e ser1atnon task is to see how the |

ch11d goes about so1v1ng a task that requ1res th1nk1ng of

'Wthe mater1a1s as_ two ser1es, 1n which the first member

of one series is matched to the f1rst member, of the.

second series; and_so on. -3 . e
o _ > O |

if necessary, use of 1mdgery that describes one series as
v £ _ , " , .

1

"belonging” with another.p For examp1e; different size

_people with "walking st1cks", "bats", "batons,"

"umbre1]as," etc’ Once there is an understand1ng that

[
the bats,«for examp]e, are of d1fferent s1zes, and.- so are -
the do11s, then lead ﬁhe ch11d to pa1r the shortest bat

with the shortest dolT1 and 11kew1se for the 10ngest bat

The problem should be introduced with simp1e“fanguage.and,

,.



3. Ordinal

{
!

“Which bat should the shortest d'dn?‘have'7 How about the

tallest dol12!" "Give the rest of the do]]s the1r bats."

If there are some obvious crrors 1# the ch11d s
’construct1on, such as a big do11 w1th a short bat next to
a shorter do11 w1th a 1Qnger/bat, ask the ch11d "Is it
r1qht for the sma]] doTT1 to-have such a big bat?"' If the
Ch11d says “yes," accept it, but if the cnx.d says "no,"

ask him/her to make them' right.

d.

a7

Correspondence Tasks ..
i

This task should not be done with children who have

difficulty -forming a series.

Use Activfty Form C (page 43) for intervieW1ng chi]dren.

. /
After you are fam111ar w1th do1ng th1s task, you can

"proceed w1thout Form C. . ‘ c

! - o
”Ord1na1‘correspondence “means a double series in which

the first ‘element of one series corresponds (is matched)

o |

to the first element 1in. the second, and so on. Inithe

ordinal correspondence task, the question is‘Whether[
, _ _ : AT
these order reTations are Sti11 understood when thef

e1ements of the ser1es are\\pread out or put c]oser

.®

together : . » AN

When the. mater1a1s are spread out, one ser1es shou]d

N

extend beyond the ends of the other

7



!

ST

Start by asking about the ends of the short series (ﬁo]]s).

."Whichibat'goes with this dol11 (ta]]est); which bat goes

-

with this doll ”(shortest)?" Next, ask about a do11" that *

. v 1
Passible appraoches are- ”How would you sho¢ someone

is -fourth or fifth in from the ends o - | 2

Be sure to ‘ask the ch11d why h1s/her answer is” correct

~

-

fyou're~right?“ "Why is! that ‘the r1ght bat- for this ..

dol12" Accept” the ch11d 5 answer or probe sens1t1ve1y ,

L@

band briefly - for nore understand1ng on, your part..

.‘ If the ch11d has been successful in the above task

reverse the series S0 that'oﬁg Series (bats) goes from

©

shaortest to 1ongest and the ‘other ser1es (do11s) goes

from ta]]est_to shortest ; Fo11ow the same genera1

procedures outlined above in step 3 (a-e).



\

T o

4. Ordinal Correspondencez Tasks -- with destruction of the two series

a, -This task shpu]d_ndt be done unless the child .can
construct‘a/doub1e:series. |

b. ‘ho]1ow the |procedures on Form D (page 4/) After some
practice, ‘ou‘11 be able to work without Form D. i

c. The purpos‘}e of this task is to see how a child thidks -
of two se71es when the e1ements are a]] m1xed ’.|A do11
is pjcked out (one he]ong1ng to the m1dd 2 of the ser1es)

and the child is asked to find its ba* Thwsm}hvolves

doing the doub]e;seriation'over agzin. The two things to

S — Took for are whether ‘the child sees the necessity"for_

reconstructing the‘two series;‘and if the child does,

how much cf the two series s/he'reconStructs Tho child

‘Way rebu11d the ent1re doub]e series, or on]y up to the

do]] 1n'huest1on, which is an adequate solution if done
[ o :
systematically.. ‘ .

= dlAﬂWhen the child finds an answer, you should probe to find
out the child's reasontng. "How do you know that's the -
right'bat? What if a friend said you were wrong. How

would you show them that you, were right?” ‘ /;"

’

Increasing and Decreasing the Task n1fﬁcu]ty

_Ihe purpose is-not—to- make-the-task “easy” sQ that the cn11d gets

answer 1n order to understand wour 1nstruct1ons) but rather, to keep the
task at a 1eue1 where the ch11d fee]s comfortable dea11ng with it.
‘ l _ . .-

K L A
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of the series for the child. . ]

; " /‘
Fxperience w111 be your best gu*ue to what- hi]dren‘bf various ages can
"« .

{ ) |
handle.’ | R l

‘There are\two issues tb consider when selecting a task for a“child.

|
One is the nature of the ta%x, and the ¢ 2r copcerns the materials. The
l

tasks presented on Act1v1ty F- mak% up a series B?f?ncreasjng]y'

41f}1cu1t tnsksﬂz Most. childrei. ,und four years of age can deal with the :

simb?e seriation\and insertion task. Wh1te the younger cr11dren will nOt
| |

‘create . "true" Qeries, they are still fa]rly comfon&eb]e deéaling with Fhe

“task. ULne way of makm1 s1mp]e ser1at1on’prob]ems edsier is to form part5

»éf the ser1es for the child. Theldoub1e seriation tasks should probab1y

nnt be given to ch1]dren who cannot construct a ser1es at least by tr1a1

and error. To s1mp]1fy a double seriation prob]em, you \can complete one

- ‘ o |
The materials can be simplified infa number of ways,|but if they are

made too“easy you will not be able to explore 'the cnild's reasoning apout
. A ‘
|

order re1ations-b%cause you will make it possible to so]ve\the task by‘i

simpler means. \

Here are some ways‘of siTp1ifying the materials:

\ . ‘ .
e reduce thé numier of things to be seriated

1

{

\ .
e increase ‘the s1ze 1nterva1° between succes<1ve mfmberS'of
" the series. S o \

~Increasing the number of objects -and/or decreasinc the distance-

N s - N . . . v
between successive elements in the series are ways o° increasing the

task difficulty. = o ' '\

|



ACTIVITY g; Simple Seriation with ins¢ siion (Interviewing a Child)

In thig act1v1ty, you will intcrview another child between the ages
-of four and eight on the simpie seriation task. _You should use

Form A a5 4 guide, ‘This is a repeat of the same task you did for

ACt‘V1ty 3 (page 29). You should interview a different child thqn-

the One you did in Activity 3.

$



ACTIVITY FORM A: Simple Seriation and Insertion ,

Your Name: . . Child's Name:

Date: ‘ - Child's Age: .
Name of Child's Teacher: o . N

This form is'to be used to complete Activities 2, 3, and 8 (pages 25,

29, 61). - _ -
Do (Conditions) © Say
Put out the 10 sticks (set 1) - « .. HERE ARE A BUNCH OF STICKS.
messed up. "~ "SOME ARE SHORT AND SOME ARE TAL
’ . . FIND ME .THE SHORTEST ONE. FIMD

-ME THE TALLEST ONE. °

Record child's responses.

[

Describe what the child does and © T WANT YOU TO PUT THE STICKS :N
draw a pi :-ure of the child's series. " ORDER SO THAT THE SHORTEST iS
o ) . HERE. MAKE THEM GO  UP FRCM THE ~
: : : SHORTEST TG THE TALLEST (give

the Ch]‘d time tr understand _yOU
and give exampies if necessafy).



[t child did not form a series,
arrange the sticks for him/her.

Bring out the 4 extra siicks (set 2).

13
—— . .

Record child's responses.-

If child didn't get it vight, put the
stick in the right location in the
series and ask him/her to try another
one. : '

necord child's responses.

[ad

]

I'M GOING TO CHANGE Thi STICKS
LIKE THIS... =

HERE ARE SOME MORE STICKS THAT
WE DIDM'T USE. I WANT YOU TO
PUT T»7S ONE (one of the sticks)
WHERE 17 BELONGS IN THIS ROW OF
STICKS. :

L0 IF WE PUT THE STICK HERE,

THi . ALL THE STEPS KEEP GOING
UP. SEE? (Show by poiviing.)
HERE'S ANOTHER ONE. PUT IT iN
THE. STAIRCASE SO THAT ALL THE
STEPS ARE GOING UP.

~



e

4

ACTIVITY 9: Double Seriation and Tests Qf Orainazi Correspondences

This acfivity combines Activities 4, 5,6 (pages 35 to‘ﬂgf that you, aE
role-played as an adult. To coumplete the activity, you should test
twé?children.between four and eight years of age. Interview children
that you feel are capable of forming a single séries. If they have
difficulty, or you are u:-omfortatle, discontinue the fntqrview. Use
chtivity Forms B-D. After the dolble seriatidﬁ problem has been done
(Form B), go on to a test of ordinal correspondences (Form C).  If |
u that task is comfowtéb]ef¥3;_fﬁ§ child, go on to testing ordinal

correspondences when the series has been destroyed (Form D).

, 83
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‘ACTIVITY FORM B:" Double Seriation

Yohr Name: Child's Hame:

Date: . | - Child's Age:

Name'bf-Chj1d's Teacher:

-This form is to be used for Activities 4 and 9 (pages-35 and 65).

o (Conditions) : ) . | Say
Put out dolls and bats in a ' HERE I HAVE SOME DOL!L“ AND
‘mixed up order. S STICKS (BATS). HOW ARE THE
. : : DOLLS DIFFERENT FROM- EACH
OTHER?

HOW ARE THE BATS DIFFERENT?

Mow: ch1]d to an understand1ng of ~ . T WANT, YOU TO GIVE EACH DOLL

your desire to have him/her pair the - THE RIGHT BAT. WHICH BAT E
smallest bat with the smallest doll- SHOULD THE SMALLEST DOLL HAVE?
caad so on vatil -the 1argest do]] has 2 S
‘the iarges  bat. o ' o e
/‘ .. v. E—
./ i} . WHICH BAT SHOULD THE TAELEST
DOLL HAVE?

"Once the child indicates-an intention’ ~ 0.K., GIVE ALL THE DOLLS THE
.to give the smg11 bat to the small "~ RIGHT BATS.
doll... = L.

* Dolls and bats will be used to i]Tustrate‘the'procedufé."”'

-~
o




Record what the child does.

When the child is finished... © ARE THEY'ALL RIGHT NOW?

WHY DOES THIS DOLL GET THIS
BAT? (pointing to one of the
errors IS IT RIGHT?.

on ) . . 1
.

Record what child doeé and séys.

. When cnild is finished... ' } ARE THEY ALL RIGHT NOW?

 VERY GOODawooo oo oo

b aQ




" ACTIVITY FORM B: Double Seriation

Your Name: " o Chde's Name:

‘Date: . Child's Age:

Name of Child's Teacher:

This form is to be used for Abtivities 4.and 9 (pages 35 and 65).

Do (Conditions) : Say
Put out dolls and bats ina . | *HERE [ HAVE SOME DOLLS AND

mixed up order.*”" ' STICKS (BATS). HOW.ARE THE
: : . DOLLS DIFFERENT FROM EACH

OTHER? AN

HOW ARE THE BATS DIFFERENT?

<

Move child to an understanding of | ) I WANT YOU TO GIVE EACH DGLL -
your desire to have-him/her pair the . THE RIEGHT BAT. WHICH BAT:
smallest bat with the smailest doll ' SHOULD THE SMALLEST DOLL HAv.?

and so on until tae 1arge>t do11. has
the ]argest bat.

WHICH BAT SHOULD THE TALLEST

DOLL HrVE?
dncevthe child indicates en intention . 0.K., GIVE ALL THE DOLLS THE
to. give the small bat to the small RIGHT BATS.
dol1l... . :
* Dolls and batS]wi!] be used'to t1lustrate the procedure. . o,

1




Record what the child does.

When the child is finished . ARE THEY ALL RIGHT NOW?

WHY DOES THIS Q0LL GET THIS
BAT? (pointing to one of the
errors) IS IT RIGHT?

Record what child does énq says.

When child s finished... " ARE THEY ALL RIGHT NOW?
) : VERY GOOD.
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ACTIVITY FORM C:

Your Name:

Ordinal Correspondences

Date:

Name of Chf]d's_fedcher:

Child's Name: /
Child's Age:

This form is to be used to complete Activities 5 and 9 (pages 41 and

65).

Do;(Conéitions)

After the child has formed a double

series wi
(Form B), put the dolls closer/
.together and the bats further
apart. {or vice-a-versa). '

- After the dolls are bunched
together

Now p01nt1n§“fo a bat trat is- .
opposite to the 4th or 5th do:l
from the end

.1 or without your help

”~

Say

0.K. " I'M GOING TO TAKE .THE
DOLLS AND PUT THEM CLOSER
TOGETHER.

NOW WHICH BAT. SHOULD THIS
DOLL HAVE (pointing to the -
tallest doll)?

A

WHICH BAT SHOULD THIS DOLL
HAVE (no1nt1nq to ‘the shortest

+ doll)?

]

WHICH BAT SHOULD THIS DOLL
HAVE (po1nt1ng to a middle
one)?

WHY?



; "WHAT IF A FRIEND SAID YOU
. WERE WRONG, HOW WOULD YOU
SHOW THEM YOU WERE RIGHT?

] ) \
I i
: |
i
)

If the child has been successful with NOW THE DOLLS ARE GOING TO

the lact two questions, switch. the . SWITCH AND LINE UP' IN THE
dolls around s0 that .oue series goeas OPPOSITE WAY. :

from saont to tall and the other
“series goes in the,same direction
from tall to short.

\
v

&>

WHICH BAT SHOULD THIS DOLL
HAVE (po1nt1ng to the
sma]]est)7 :

© . _..__.WHICH BAT SHOULD.THIS DOLL- » /
! . / HAVE (pointing. to the. .
: - tallest)? '

i

WHICH BAT. SHOULD THIS DOLL -
HAVE (pointing to the fourth /
or fifth doll in from the end)7

CWHY? EXPLAIN WHY THAT BAT
GOES WITH THAT OOLL. s

r




ACTIVITY FORM C:. Ordinal Cor?espondences a

3 . . LY

1

Your Name: Y T . Child's Name:

Date: ' ]rﬁ ' Child's Age:

!

Name of Child's TeaLhert

This form is to be used to complete Activities 5 and 9 (pages 41 and

65). .
SR o
Do (Condivions) ¢ - - .Say
After the child has yormed a-double " 0.K. I'M GOING TO TAKE THE
series with or without your help - DOLLS AND PUT THEM CLOSER )
(Form B), put the dells closer TOGETHER.
together and the bats further .

apart, (or vice-a-versa).

{
i B .

After the dolls are, bunched . “NOW WHICH BAT SHOULD THIS

together ; DOLL HAVE (po1nt1ng to the -
O - taT]est dol1)? L
l | N | R l i
3 B -
L |
SN ‘ i .
o o "WHICH BAT SHOULD THIS DOLL |
SR ‘ HAVE (pointing to the <aortest
' , do]])
. _ . ‘ é v ’ ' \ .
Now pointing *o a bdt that is WHICH BAT' SHOULD /THIS DOLL
opposite to the 4th lor 5th doll \HAVE (pointing ‘¢ a middle
from the en<. : - 'one)? oy
: e
- l‘; e
. o/
s - j /
h G575 ’

L
|




{ the child has been successfu] w1th
the last two questions, switch. the
dolls~around so that one series goes
from short to tall and the other’
series goes in the same d1rect1on i

from tall to short. . - - é

¢

et
s
e

. Fa]]est)?

L]

e,

WHAT IF A FRIEND SAID YOU

WERE WRONG, HOW WOULD YOU
SHOW THEM YOU WERE RIGHT?

NOW THE DOLLS ARE GOING TO
SWITCH AND LTNE UP IN.THE
OPPOSITE WAY.

WHICH BAT SHOULD THIS 'DOLL
HAVE (pointing to the
smallest)? ;

/

WHICH BAT SHOULD THI® DOLL
HAVE (pointin. to/the

WHICH BAT SHOULD THIS DOLL

ﬁAVE>%pointing to the fourth
or fifth dol1 in from the end)?

WHY? EXPLAIN WHY THAT BAT
GOES WITH THAT DOLL.



- AACTIVITY FORMJDE Qrdinal Correspondences (Destroyed Sekieg)

Your Name: °~ = °. _ Child's Name:

Date: S ~ , ' Child's Age:

Name of Child's Teacher:

—

Tobe used for Activities 6 and 9 (pages 45 and 65).

S

\.
Do °(Conditions) . . Say
After child has formed a double : NOW I'M GOING Té MAKE IT
series with or without yeur help, DIFFICULT. I'M GOING TO MESS UP
mess up-the two series. ' YOUR NICE WORK AND SEE IF YOU
' CAN FIND THE RIGHT BAT FCR THIS
DOLL (pick a doll that belcnas
somewhere in the middle of the .
. series), FIND THE BAT .THAT _

. R - BELONGS TO THIS DOLL. = ~

Record what the child does..

Q

Does child reconstruct one series

both series

part of one- series

part of both series 2 o .

-

B L “ . ) o ’ ’ T : ) . B N '-,' Lo
Does the child find the right bat? ‘

a

D7




.\\kmw

When_ child sefgcts afbat,..

Record what child does oi .

°

BAT?

"HOW DO YOU KNOW THAT'S THE KIGHT -

IF YOUR FRIEND THOUGHT THAT . -
ANOTHER BAT WAS RIGHT, HOW WOULD

'YOU SHOW YOUR  FRIEND THAT YOU ARE

RIGHT? :




<

-

ACTIVITY FORM D: Ordinal Correspondences (Destfoyed Series)

/ o
_:Your Name: ) ~ Child's Name:
Date:. . ’ Child's Age:
Name of Child's Teacher: ' L,
"To be used for Activities 6 and 9 Tpages 45 and 65).
Do (Conditions) - : Say -
After child has formed a double =~ NOW I'M GOING.70 MAKE IT
. series with or without your help, DIFFICULT. I'M GOING TO MESS UP
mess up the two series. .YOUR NICE WORK AND SEE IF YQU -
' _ : CAN FIND THE RIGHT BAT FOR THIS
) . : DOLL (pick a doll that belongs .

LA : * somewhere in the middle of the
- séfies), FIND THE BAT THAT
BELONGS TO- THIS DCLL. -

, L4
Record what the child AOes. ii . SN
- )

S S S

.Does phf]d_reponstruct~one=series”:) L

both series _____-. = e

. part of one series

péréjofmbotﬁ égriés - L \ .

Does thé child find t~~ right bat?

frd




af®

‘When chiT&,se]éth'a-bat...

HOW DO YOU KNOW THAT'S THE RIGHT
BAT? g

IF YOUR FRIEND THOUGHT THAT
ANOTHER BAT WAS RIGHT, HOW WOULD .

.YOU SHOW YOUR FRIEND. THAT YOU ARE.

-RIGHT? -
. Record what child does -or. says.
~ P .
; -
.
- ‘ -
— B o i —
i ]
¢
d
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FOLLOW-UP TO ACTIVITIES 8 AND &

The best fo]lbw—ub to these activities with children is foh.you to

-0

discuss with other adults what you did and observed.

,

The fo]]éwing provideslsomelfocaf points for your discussion: ' R

1, Recall what you did, asked the child to do, ari what the child’
did. | N

2. 1ingwhat wéys diﬁ the 1nterview go well?.

3. .In.what ways.did‘it not go well?

If there were .problems or misynderstandingé,'hbw could you make

the interview better if you did it again? E ' \

5. How was fhe child's performance sihi]ar‘thor different from how
you would solve the problem? dg_

6. How do you think a younger or older child might deal with the

taSk‘? b3
. R F;
? O g
, -
/l
/‘l. £
. / .....
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| ' CHAPTER 3: |
.~ ASSESSING STAGES OF INTELLECTUAL DEVELOPMENT"

) -
~

‘o

GENERAL REMARKS ON THE DEVELOPMENT QF SERIATION

The deve1opment'of order relations concerns moré than the seriation
of sticks. It involves the whole question of mentally ordering or
’ ) '

sequencing eQents and objects, Seriation tasks are only one context in

which the child's understanding of order retations is'expressed' They are

s1gn1f1cant howeyer, in that they provide an eas11y administered and’

_— 1nterpreted means of ga1n1ng 1ns1ght into the child's understand1ng of
~order re1at1ons or sequences. The same reasoning that the child demon-'
.Wstrates in do1ng a ser1at1on task is he1rq used constant1y. ATl menta1
’act1v1ty requ1res‘some understanding of sequence. Some know]edae, such

as concepts ofdtime and measurement,"are-specifioa11y and directly
-concerned:with sequences. ’ |
To understand how a g1ven ch11d conceives of order re1at1ons requires -

ﬁore than s1mp1y observ1ng a ch11d building a ser1es. Many four year olds,

for examp]e. can sequence nest1ng boxes, order r1ngs on a se1f correct1Tg

spindie, or even put Cuisenaire Rods in order from,shortest to ta11est
- This in 1tse1f te\1s us 11tt1e about the child's understand1nq. Is the
————chﬂ}d~proeeed+ng-bye+xﬂxememery—er—by—reaseni-—Hew~sueh—aet+¥¥gwqqﬁﬂeet5————————

an understand1ng of order re1at1ons requ1res further prob1ng To exprure

[y

“the child's understand1ng‘oT order- reTatlons requ1res d1scover1ng“the

ant

“. nature-of the child's reason1ng about” relations of Tess=-and’ greater than,

before and after, etc, To th1s end, 1t is 1mportant to know how to se1ect

>

oos
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. “and administer tasks. that denonstrate the nature.of the child's

A

understanding, . ) -
As adu]ts. we understand that ‘an e1ement in a series comes before all

the elements that fo]]ow it and after all the e]ements before it.: In the

case of seriated st1cks. we recognize that a stick 1s,both taller and

shorter than its neighbors; taller than those that come before it “and

L shorter ‘than those that follow. Being able to coord1nate concepts of. 1ess~ '
than and greater~than a]]ows you to reason through a prob]em such as:
; Pau] came to d1nner after Sue; Paul came to dinner before—Jack.—,ﬁho came
)1ast to dinner? Young children do not understand the relations implied in
* such a problem, even if, presented in a physicai form.. However, as the, '
chi]d develops, thereﬂis a progressive understanding of the relation

less-than and greater-than, and by the’ concrete operat1ona1 stage these

concepts are coord1nated in a reVers1b1e organ1zat1on

THE PRE CONCEPTUAL STAGE -- APPROXIMATE OR INCOMPLETE <~RIES

(genera]]y two-five years of age)

e RE-READ PAGES 13 THROUGH‘19 :

, The material in Chapter 1‘provides.a.good description of the pre-

Conceptual stage of seriation. Its main features arer — . = -
1. Pre-conceptual children from either approximate series, in_whichrﬂv

‘“each successive efement is. not necessarily shérter (ta{]erf than

all those before it; Or

o

;:r"“Z““A serTes in “which the tops or bottoms of'the st1cks are ser1ated

';;_”'f' e BUt T not ‘with a cons1derat1on of both “the tops and bottom, or

3. A number'of small series not coord1nated with each other.
L8
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\4. In addition, children of this:period cannot }nsertLHEW'Sticks into

their proper place in the sequence.
. C -

,

- Although the pre-coficeptual child's inability* to produce a. series is,
. : : LY ’ :
in itself, reyealing, the chaFacter of a child's reasoning is revealed more
in the method of construction than in the final product. The method of

a child's construction}is guiaed by.an understanding, and, by observing
the method, ‘the reeson;ng is revéa1ed._" | | J
The prefconceptue1 child thinks of thefsticks as either short or 10n§.
This is guided by e4simp1g‘discrimination between one Tength ane another.
It does not take into eccosht the relative length between a given stick ™
.and all the ethers, nor does it incorporate an understending that a stick’
can be a long stick when compared to some and, at the same time, short
| when c0mbared'to others. A's ick‘sihp]y‘has the static appearance'of big
or small, However, most two ahd three year olds do not have even th1s

understanding; most four year o]ds, when asked to se]ect thé shortést
v

stick, are ab]e to pick one tha .is’ generally shorter than a]] the others,

*although it is ofcen not the sho f st. MWhen asked to select the shortest

of two sticks, they usually g1v','he correct response. In this sense; the;'
pre-conceptual child understands the meaning of the words ”shortest" and'

"tongest."

On the - other hand, if. the pne-conceptua1 child had a clear Under—

' standtng'df:the térms-"shortestﬁ and "longest, " it would be possfb]é to
\ )
guide them to construct a_-series, Some\gu1ded pract1ce with an emphas]s

\
»_m——aiongest ef~a]1 those—that’are—Teft:_etc "\wou1d proa uce a series. But
\

two th1ngs_character1ze:the pre-coneeptuaj\ch11d-1n this regard. One.js

-~

D ) L '\I

\
\
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"that-chi1gren in this stage do not have a systematic conception of

"1ongest“ or "shortest". This can be seen in the fact that, unlike older
chf]dren, there is nQ,attempt to make sure that a given stick is actua]]y' i
\Qohger (or shorter) than all of some set of othér sticks. ‘The other. point E
is ‘tha't the idea of proeeedtng by taking the 1on§est,-next Tongest, etc., |
is foreign to the child. If the»methodeis*suggested,'as it was'for R

Darrilyn gh#theeorder~re1atfdhs videotape, it is pursued without systematic

consideration and, as a result, the series is approximate, - In fact,

" prior to.Darri1yn'$ scene-in the £ilm, shéfwas Ted step by step to
construct an ordered series by taking the Tongest, next Tongest, and so on,

However, when 1eft.to her own, shé®treats the sticks as ‘either generally

a

ong or short, and constructs a series that Tooks somewhat'iihe a series,

but is not.

Further ev1dence that: the pre-conceptual child th1nks of the st1cPs as

e

short or long, is seen ‘in their reaction when_1t is po1nted out that a
~stick is too tall or too'short in'its present 1ocation The typical :
'responseﬁ1s to move.the 1nd1cated st1ck to the tall or short extremes of
the gequence. This is clearly reyea1ed in Darrilyn's performance when -

“asked to place new sticks in the serﬁes'% It is diffica1t'for the pre-

_conceptual child to conceive of where a new stick m1ght go, even when it

is c]ear]y ta]]er than the sﬁﬁrte§t*stTtk~aﬂd~sherter-than‘the t ]est
" stick. * When’ asked to d9_§Qlﬂjh§,£hlld—Wlll—eb+TQE'“Bﬁt:hat—w1thdut -

_
——1‘,7‘.—.—.‘—_"—’4———_’. . -
mistakes._ Furtnermore, when mistakes are made, they are not regarded as

\ U —

r~f'such~“~The fact that” a st1ck may be = taller, - for examp1e, than e1ther of .

'\

\; its neTghborSp does not suggest to .the pre-concepfﬂa] child that 1t_shou1d'
E 100
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1 - ‘ N - .
U be placed somewhere else, Mt . _ _ oy
) _/ LT et o . . . ¢«
A If we were to 'ook. at the performance of pre-conceptual children on’
s )

double seP1at1on prob]ems and on quest1ons concern1ng ordinal covvespon-
dences, we would see’ <1m11ar 1ncons1stenc1es; ‘These 1ncons1stencibs are
revea]ed in other areds of knowledge as well, For examp]e, if a pre- , "

"fconceptual ch11d is shewn ¥ row of objects and asked "to counthhem, s/he

M ¢ »

w11] not po1nt’to each obJect and'say a numher*t Insteadvthe child may LA

pojht to one object and say'three numbers or skip a few objects while only

going up one numeral. The pre-cbnceptua] child does not establish a one-

§ M N
. . .

'ﬂ) . . . ’ - .
to-one“correspondenceébetween the series of count1ng and the'ser1e§ of
g

pointing S1m1]ar1y, a pre- conceptua] child nay th1ﬁk that as a row of -

b]ocks 1s spread out, 1ts number 1ncreases There 1s\a lack of under-
\ . l

stand1ng of the co-seriation; that as the row gets 1onger, the space

[}

between its. blocks 1ncreases The pre- conceptua] ch11d S understand1ng

~

still relies heavily on appearance The extenced xow 1 ng longer, there-
fore it must :have ‘more blocks in it: 22 | |
In. c1os1ng, we should note the similarity between the pre- conceptua] 7_
coord1nat1on of order. re]at1ons and c]ass re]at1ons Darr11yn is a good ' S
examp]e because she is our pre conceptua] star-in-both the: c]aSS1f1cat1on
, and serwat1on vudeotapes. In c1a§s1fy.ng. she constructs graph1c'co11ec-
"tiohsh,_The,problem'1%es-not in’discriminating between.twq”objectSKOn the ., =

—_ basis or some "property, but-rather,-in. coordinating'simi]arities and.
““*—-~—-—————__~________ Thies.

Darr1lvn can Dutethether _a- row.of—squares ““““ This requires discriminating

(see1ng a d1fference) between sauares and non-squares. The row of squares

22. See Part 3 of ECT: The Development of Quahtitattve Relations--Conservation,
: %i o - - . \\ :

10 T
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is a result of matching~one square to another, not thinﬁinq of the entire
coTTection,as united by the property "squareness,” and thereby separated
f?bm §hapes that.are' “not squares." She is just as ]ikely to form a

graphic collection such as : ) . 4

4 .
. . " "
1 v - . -

because each th1ng is in some way similar to one of its ne1ghbors Her

? at

rd

performance in the ser1at1on task is similar.i” Rather than th1nk1ng of
) . Y .

“short .and tall" in terms of a]] the sticks,: she th1nks of these\charac— K

,.

ter1st1cs only with: respect to pairs, Th1s re°u1ts in an approx1mate

' ser1es She is p]eased w1th her efforts, s1nce its appearance is that

rwa-s

 of a ser1es. and as a. pre-congeptua] child she reasons. on the basis of

-appear&nces,rather than an underﬁtand1ng of re]at1ons. . S
' - o S . ;

!

<

 THE INTUITIVE STAGE -- SERIES CONSTRUCTED BY TRIAL AND ERROR.
K r ! ) : N

-

(Gene:aitgfsix-seven years of age) = ~ -
| | RE-READ.PAGEsf19 THROUGH 22 . @
L, : : : :
The d1scuss1on of: the intuitive- stage 1n Chapter 1 provides a good
-oescr1pt1on of th1s period.’ The main character1st1Cs are: _,‘~' L
1. Thé-intuitire stage chf]d;can constrnct a"series by trial and, -f
:;;\;_ error because there is an understanding that each - st1ck must
- -b;\;;ing?—EHSE'a11 gTEﬂ?‘TmKrixﬂkumLJ\\\or, converse]y, each o

stick must .be shorter than a]] those that come bef“re~1t)

2. Ch1]dren in the 1ntu1t1ve stage have d1ff1cu1ty 1nsert1ng new
86
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~a number of ways

)

sticks into a series because they cannot yet simultaneously
consider the relations taller-than and shorter-than.

Again, the method of tho chfld's construction is more revea]ina'than
its resu]f’ In fact, the result of the 1ntu1t1ve child's efforts to ar-
range a single sov1es is indistinguishable from that of an adult. In
Chapter 1, we've explored the character of the intuitive child's methods.

- L3

1t“is based uoon an understanding_that'"shortest" and "tallest" mean

N

"shorter than all the others" or vespect1ve1y,‘“ta11er than a]] the othors."

This correct ynderstanding is revealed in- the ch11d s concern that each’

' added stick be taller than all those” a]ready in the series. And this,

ghided,by visua]_judonents about_how much tallerreach édded stick should

" be, is sufficient to construct a series. This trial and error.“approach,

»in itself, however, is newn What,distingufshes the intu.tive stage child

from children in theg next stage. R

The true cha)accer of a ser1es 1s such _that edch added stick must

'_not on1y be taller than ‘those before it, -but a]so shorter than a]] those to

S

‘ fo]]ow.. Th1s ab111ty to coord1nate shortest and ta11est, and the re-

sulting understand1nq of 1ts 1og1ca1 re]at1onsh1p to a sequence, is what

“ b

;d1st1ngu1shes 1nty3t1ve from opérational reason1ng. The fact,that th1s,

4

coordination is absent'in the intuitive child's reason%ng'fs,revea1ed in

. r ’

. : «

One is seen in the method of cohstructﬂon \&\ther than proceed1ng

11ke a concrete operat1ona1 child, form1ng the ser1es by tak1ng the 9hort-

»

est st1ck frnm the lee, then\the next shortest, and S0 -on, the 1ntu1t1ve

"h11d s1mp1y starts add1ng st1cks that/have the 3ppearance of be1ng Tonger

\

thun stlcks a]ready in the ser1es If one appears.”too much 1onger“; it
might bé replaced wit one that ooks better However, if the d1fferences ;
Ctegs oo
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between success1ve sticks are sma]], Judgments based ‘upon appearances will

resu]t in errors. Tuu:e errors are. on]y corrected after a s1tuat1on arises”

in which none of_thg_rema1n1ng sticks are 1onger_than_those'1n the series

kien this occurs{ the chi]d destroys part of the series and begins again.

Unlike the concrete-operationa] child, there is a 1ack-ofvanticipation of

-

the relations that will uJtimately ho]d between members of the comp]eted

. se: 1es, that each‘e]ement wiTT:be ta]]er than all those before it ond

k4
nshorter than all those that follow.

i

<,
A second 1nd1cat1on of the 1ntu1t1ve ch1\d S - 1nab111ty to coordinate

]ess than and grez er- than 1s the d1ff|cu1ty thegch 1d faces when asked
“to 1nsert add1t1ona1 st1cks into the ser1es. Un11§e~the pre-conceptualv

cnild, cn11dren n the intuitive staqe can reason that 1f a stick is-too

ta14 at one end of the series and too short at the other, 1t belongs "some-
'where 1n the m1dd1e -But th1s understand1ng is 1ntu1t1ve, and pursued

: on1y in one d1rect1on The child' s‘reason1ng is someth1ng Tike the fo]]owFV7m

. ing::,1f a st1ck is “too short" 1t must come somewhere before the st1ck
AVl 4.

to which 1t S compared -The chfﬂd 1ooks for a p]ace where the st1ck wen't
' be “too short",'but can't find it because what determ1nes when the stick
is no Tonger ?too_short“ js_the‘point”at which it is Tonger than some-otherv

_sticks. -And this requires thinking of the stick as being, at the same time,
.- both short and-1ong\wﬁth'respect to some other“sticks
Both of the above are clearly 11]ustrated by s1x-year o]d Brock, 1n

the order re1at1ons v1deotape e

[N

Now,'1t s poss1b]e that our ana1ys1s s wrong, that the 1ntu1t1ve '
child understands the order re1at1ons of a ser1es, but is s1mp1y confused

by the ‘task of 1nsert1ng a new st1ck into the ser1es . The doub]e ser1at1on o

o " y LT T . P

109,

"prob]em with 1ts assoc1ated prob1ems of ord1na1 correspondence prov1des



the telling difference‘between intuitive and concrete-operationa].under#

standing.

Bebe, our other s1x year old, can arrange the do]]s in_a serles‘___If__,_____w

: the series were constru%?ed w1th a systematic understand1ng of order re]a-'
t1ons, it wou]d a]so be understood that the double seriation task demands

" no._more- than- construcf1ng two series, Tihing them up s04that the f1rst
’member of one series matches the first member of the second, and 50 on.
However, the 1ntujt1ve‘ser1es is not a result of reversqb1e'menta1 oper-
ations, It is something that is formed through tria] and error. There-
'fore, Bebe pairs big-]ooking sticks with big-looking do]]é, and ends up
.w1th an approximate correspondence between two series. Nhen an obv1cus

-,

-.error is po1nted out such as the bigger of two do11s with the sma11er of
. I
two bats, she recognizes the error and corrects it. by exchang1ng bats.

{Th1s trial and error approach, though adequate for a few.members of the

R

ser1es, will not work. for the tota. series ‘or there are too many poss1b?e

.comb1nat1ons Thus, the 1ntu1t1ve ch11d S actua] Tack of understand1ng

be"omes evident. '
Further indication that. the intuitive chi1d's understanding-of order‘.
'reiations is still incomplete is seen in the prdbjem.of ordina1-corres-'

* pondence. When‘theﬁtmo series are rearranged so’that the spatial Tocation
of corresponding;memberS'is changed: Bebe has no way of determining which
bat goes with which doll. She matches a doll with .the bat c]osest toit,
,demonstrat1ng that 11ke the pre conceptua] child, -an understand1ng of order-
re1at1ons is st111 t1ed to appearances, rather than abstract concepts '

|he 1dea that the f1fth 1argest dol1 must st11] be pa1red with the fifth

largest bat is fore1gn to children of th1s per1od . 7
N o ‘ . S 89 o . _




O

There -are a wide Variety of'prob1em§'which 1jkewise illustrate the

intuitive chiid's incomp1ete understanding and use of order relations,

_-Some -of-these-problems_involve an understanding of,cause;and,effectsreJa;
' tionships. Forhexamp]ey'a chi]d,mfght be given a ramp with—a-number-idf——~
d1fferent s1zed balls-and asked to find what determines how far the balls ~

will travel after they rol1 off the end of the ramp. Some ch11dren w111

" think the size of the ball makes a d1fference - "Big bal]s jump fﬁrther’"’;
Yet when they are quest1oned they may believe that a ba]] that is a 11tt1e
Lit bigger won't go furtheyr wheneas a mUch bigger ball w111 There. 1s a -
lack of appreciation that if the size of the ball makes’ a d1fference, then
“each increase in the.series. of size &hou1q result 1n an increase 1in the~
< series of distance juriped by - the ball. 23 o ' : T .
| | As has a1ready been po1nted out, the intuitive child still ne11°s a

I

qreat deal on appearances and cannot, as yet, coord1nate order re1at1ons.

Thus, the child's ab111ty -to co- ser1ate cause and’ effect is 1ncons1stent

.The cause, in most cases, ‘must be v1sUa11y obv1ous for the intuitive ch11d
to connect 1t to an effect, and.even,then.she/he cannot gse this emp1r1ca1
information to project the conseduences of Variations.in the origina] ex-

per1ment

In conc1ud1ng our remarks on,*he intuitive stage of ser1at1on, 1t is
‘ 1nterest1ng to note the s1m11ar1t1es between the c1ass1f1cat1on and seria- .

r

tion of ch11dren at th1s stage In both, there 5 a systematic use of"
"all.".- The intuitive stage classes are composed of elements that are all
1the same in some”way,'and‘an Fntuitive understanding of order relations - o

~

kS

23. Inhelder ang Piaget, The Growth of Log1ca1 Th1nk1ng From Ch11dhood
to Adolescence. ,
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Tncorporates the notion that alTest” means taller than all of some set
- ‘of elements. - Further, while the intuitive stage child can form classes,

* the classes are still defined by maximal visual similarity among elements

in the class. In'other words,'c1assificatory'reasoning is still -tied to
appearances during~the intuitive stage, even though the t]asses_themseives

are 10 1onger graph1c Likewise, the 1ntuitive'series are still tied to

the use of appearances as‘Jeee—an~ats—~onstruet+on~and—+n—the—con¥us?on————T—L—-
among spat1a1 and ordinal correspondences. Lastly, while in both ser1e- e
t1on and c]ass1f1cat1on, intuitive ch11dren understand and can coord1nate

some of the re1at1ons, they do .not yet conceive of these re1at1ons 1n

,revers1b]e terms That 1s, "s1m11ar1t1es and d1fferences -are-net co-

[

ordinated w1th "all and some’ T nor are notions of 1ess than and greater—

A

than coord1nated w1th one-anotheri S ' ) e

e

e THE GONCRETELGFERAxleAL~STAu;”é:‘TRQE”SERIATTON”“;' R

s (generally occuring around eignt vears of age)

R

"7 " RE<READ PAGES 22 THROUGH 24
(5

Chapter 1 prov1des a good descr1pt1on of the %oncrete operat*ona]

staqe of ser1at1on Its main po1nts are _ C

1. -The ch11d constructs the series with an obv1ous apprec1at1on of.

_order re]at1ons, systematically tak1ng tne ]ongest (or shortest)"

stick from the pile and adding 1t to the series, Th1s 1nd1cates

- f an understanding that, the longest stick in the pile becomes the

‘ shortest stick in the series. -

~

2. An abi]ﬁty'to_toordinate less=than and greater-than is also

- S 9

112




“revealed in the child's ability to nsert additional sTicks
-~ into an a1ready formed series:

# . . Ryan g1ves a beaut1fu11y c]ear examp]e of the fact that 1nsert1ng

a stick into the series requ1res an understand1ng that the st1ck

AP is,_at the same time, shorter than +hose that follow and taller

than those before it. 24

——In Fanya's perﬁormnnce 1n—the_coub]e*serlatlon-and_ordlna] corre- -

RN

N

Sponaence tasks, we f1na aoundant ev1dence that the coord1nat1on of order
re]at10ns has ach1eved a more cons1stent organ1zat1on W1th entrance into
thechncrete-operat1ona1 stage. Tanya s approach to the bats and do11s
‘task is simple and 1og1ca11y stra1ghtforward She constructs a series,
iof do] B and then seriates the bats, piacing the first bat on.-the f1rst

-do]], and so forth. When the bats and do]]s are separated andveven re-

she knows that 1t 1s the order of the e]ements that defﬁnes the ser1es and

'not its. appearance The f1fth Targest do]] st111 gets the f1fth bat, no

ﬁ matter what' the1r arrangement may be This understand1ng of order re- :
* 1at1ons enables her to match the r1ght de]] to the r1ght bat even after
.the two ser1es have been destroyed _
‘The feature that d1st1ngu1shes concrete operat1ona1 from pre- concep-
-tual and 1ntu1t1ve seriation 1s the revers1b1e organ1zat10n of order rela-
tions. In: concrete operat1ona1 thought, ”1ess than" 1s understood to be-
- ™ the oppos1te of "greater than , and both are coord1nated w1th each otheru

_"to form a-logical or structura] whole. Recall, that w1th respect to o

24. -See The Growing Mind: The.Deve]opment of Order Relagf8i
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.between the add1t1on and subtract1on of c1asses A“+ A' = B B - A A’

B - A' = A.

-

A s1m11ar revers1b1e re]at1onsh1p holds among order re]at1ons, except _
that rather than subtract1on, the reverse of the re]at1onsh1p greater—
ithan is ”]ess than For examp] e, if A is greater than B, and B 1s :

"

'r_grgéﬁgr_than C then it foHow¢ that A is also greater than C: (AI>B) T
. (B>C) = (A:>C) “If you reverse one of the re]at1ons,‘for example, mak1ng :
C greater than B‘(CZ>B),,then the*formo]a becomes, (A>C) + (CI>B) = (A>B) -
'or; if yoo reverse the re]attonshﬁp between A and B (B>A), the formula -
"becomes,'(A'>C) (BI>A) (Bt>C‘ Th1s last formu]a s1mp]y expresses.
“the understand1ng thag if A is greater than C, and B is greater than A
then it follows that B. 1s greater than C. ' -

Nh11e the concrete operat1ona1 Ch]]d does not. th1nk in terms of

-

mathemat1ca] formu]as or the1r abstract verba] express1on, h1 /her ab111ty

. ‘~ ~t K

¢

to construct series, 1nsert e]ements 1nto the ser1es,mconstruct,double-,._-{:;—

5 /

series, and ma1nta1n ord1na1 correspondences, shows a flex1b111ty in .
revers;ble understand1ng that is: forma]?y equ1va1ent to the above mathea
mat1ca1 express1ons It is: th1s flex1b111ty that enab]es the concrete- |
_Qperat1ona1 ch11d to co ser1ate the cause and effect e]ements of a prob]em

'such as the.one 1nVO1v1ng the ba]]s and ramp wh1ch the 1ntu1t1ve child

cou]d not do - 7

" Howeyer, 1f th1s exper1ment were presented tn Lhe rh11d w1thout e e

te111ng h1m/her wh1ch var1ab1es make -a d1fference he/she would not be

B L
“- n

“able to determ1ne whether 1t 1s the we1ght of the ba]]s, the1r s1ze or
| the he1ght of the. ramp that makes the d1fference It is not unt11 the ,
-_forma1 operat1ona1 stage that the ch11d can work w1th the 1og1c of

- :' : 93 : o : e
: o i i' “Ilei'.




pussibi1.: es—to—formu%ate—a—pree%seee%per+ment———Eurthermere,—the—een-———————
crete operat1ona1 child' s understund1ng of order re1at1ons is yet to be o

app11ed to pur]y abstract concepts. For 1nstance, the concept of,1nf1n1ty,

of bound1ess extens1on of a- ser1es, is not grasped unt11 the formal- oper-

,at1ona1.stage when concepts of order_re]at1ons“have devefoped more com-
pletely. 3 . ""“» . , . - : , o ~ .,;;
In summary, the concrete opera$1ona1 ch11d S performance on seriation
c tasks, is’ 1nd1st1ngu1shab1e from how adu]ts wou]d perform However, as |
po1nted out w1th respect to c]ass1f1cat1on and mental deve]opmenc in gen-
eral, it is not the f1na1 stage of thought Dur1ng the years between ,~
e1ght and twe]ve, ]ate childhood, there is a cont1nued and progress1ve

_ref1nement of toncrete operat1ona1 structures Dur1ng ado]escence,,there

1s the emergence and .refinement of forma1 operat1ona1 structures and the*

/ab111ty to reason systemafica]]y with the abstract T

—

SOME CONCLUD;NG REMARKS ONﬂS_Tf_\GES OF SERIAT_;Q_N B

e

a

Throughout th1s un1t we have focused on three stages of ser1at1on

Q .
found in ch1]dr°n (four-e1ght) years of age Some form of ser1at1on 1s

go1ng on during the f1rst year of 11fe, and its- organ1zat]on cont1nues

“to deye]op through Tate ado1escence

One additional and 1mportant po1nt shou]d be made Each of.the.stages.M
.covers a re]at1ve1y 1ong per1od of t1me pre conceptua] stage from two to f
”~f~f1ve years of age, 1ntu1t1ve stage, f1ve to seven years of -age; concrete-
operational stage e1ght twe]ve years of age. By now you ‘should be fam111ar
w1th some of the th1ngs that are common to the ser1at1on sk111s of ch11dren
w1th1n each stage. . However, you- shou1d a]so keep in. m1nd that there s o2
_ progress “made by ch1]dren w1th1n ‘stages as we]] . The two -year- old pre~ .

94
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.conceptual child, for example, is less sophisticated, in hfs/her seriation

‘than is the'five-year-OTd pre-conceptual child. - The same holds for chil-

“dren within all stages. In a sense, deve]opment is'a series of numerous
. ghapges, organxzed around maJor changes in th1nk1ng ‘The'thheeLstages_;
coyered in this un1t_ characterIze the major ghanges.> Within each stage

there are subtle, but observable changes as well.

e . LOOKING FOR STAGES OF SERIATION

~

ACTIVITY 10: éf’eviewing the Videotape as a Review of_Sta‘"‘ges in Seriation

In th1s activity, you w111 review the videotape on ser1at1on'('rder-

re]at1ons) in order to exper1ence more d1rect1y the d1st1nct1on among

} the ordinal reason1ng of the pre conceptua], 1ntu1tLve, and concrete-f

‘“““~operat1ona1 stages, . . VPSS

°

INSTRUCTIONS FOR ACTIVITY TO

o “4‘““V1€W’the v1deotape w1th the foTTow1ng 10 quest1ons in m1nd

S o

—_—— e -
> -3

B You may want <to stop the tape, rew1nd etc., to exam1ne behav1ors

B 2y — ”"-““”“’ Rt .“ ST _‘.".—"‘“‘" ' oo R :i
. 0- which you are not sure, - .. S .

2. Use Activity Form E. . - -

.D1scuss the issues w1th others, S0 that you can share insights

[&8)
Rl

' and %rofIt from th1ngs seen by others that you m1ght have m1ssed
4. You can .use the transcript ofAthe tape (Append1xa§) to take notes '

s . - o . e . . = IR
N R e e - e = - - ] L
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7.

ACTIYITY FORM_E:- Questionstfoh Reviewing Seriation Tape.

\ © 0

To be used for Act1v1ty ]O (page 95) .

>

What are some things that-Darrilyn does that shows she has some appre-

ciation of the concepts "short" and "ta]]" and the1r re]at1onsh1p to -
a’'series? ' T .

-

o ol .

. ”What‘eyioence is there %hat Darvilyn is in the pre-cenceptual stage?

_What are. some of ‘the.. th1ngs ‘that -Bebe: does that g1ves “the- 1mpre551on
that she is in the pre-conceptua] stage?

wnat are some of the th1ngs thau Brock and Bebe do that give the 1m-

press1on they are 1n the concrete operat1ona1 ‘stage?. ; s

97
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6. What evidence is there~thathyan is in the concrete-operattona] stage?

el

7. How does Tanya' 'S so]ut1on to the double” ser1at1on problem d1ffer from/
Bebe s? - : v : :

~. 8. How daes. Tanya s so]ut1on to the double ser1at1on prob]em use the same
: approach that Ryan used to construct a single series? .

|

|

1
N

-

1;9. How does’ Tanya 3 so]ut1on of the Qrd1na1 correspondence prob]em d1ffer -
~from Bebe s? oL . . _ .

N v
% » \ - 5
‘ o C
. . . \\. -
. 10. How: does Tanya prove that she has found the r1ght Bat for the r1ght S
do]] when the two series have been destroyed? -




FOLLOW-UP TO ACTIVITY 10: . - /
~You w111 ga1n the most from d1scuss1ng your answers w1th others You

may also w1sh to 1ooE_over~Ihese possbee‘answers~—-—————-——~—________;4:1:;_~___

\\4Pﬁ What are some th1nos that Darr11yﬁ doeé,that shows she has some appre-
.ciation of the concepts "short" and "ta]]“ and their. re1at1onsh1p to

\o— @ series?. Lo . S -

L ~  She constructs an approximate series from tallest to shcrtest; when .

o "asked, she selects the smallest of two sticks; when. 1nsert1ng two T

' sticks in the series, she nakes the first one shorter than the second~—~- i
one. ‘ , . .

”2. What ev1dence is there that Darr11¥n is -in the pre conceptua] scage?'

She does not constrdct an ordored ser1es, she- canrot 1nsert new sticks

« \and tends to put them at the ends of the series; she disregards the’ .
- Zactual length of the st1cks unless the interviewer po.nts them out to
her - A , v

-

3. .. What Nhat ._are.some: of the th1nos -that - Bebe does—that gives the 1mpre<s1on e .
that she 1s 1n the pré- conceptua] stage? . S

When Bebe is arrang1ng the. bats w1th the doT]s, she does not arrange
the bats in-an ordered series. . : "

- 4. what are some of the things that Brock and Bebe do that g1ve the im-

’ press1on they are in i he concrete-operational stage? :
Both Brock-and Bebe—ane-ab]e to construCt-an'ordered series. Bebe does
this with the dolls and Brock does it with the sticks" .

'5; What °v1d§§ce is there that Brock and Bebe are in the intuitive stage? SR

Wh11e Brock can construct«a ser1es, it 1s done by~ tr1a1 and 'error and
'he has difficulty inserting sticks into the'existing series. Bebe can
~ order. the dolls, but does not realize that the sticks must be seriated
~as weli. Nor does she understand the order relations between the series.
~  of. doT]s and the series of bats, for when -asked to find the bat for
the fourth doll, she picks one that is oppos1te 1t, rather than se-
]ect1ng the fourth bat. - LT L -

———

6.° Nhat evidence s there that Ryan is in the concrete- oporat1ona1 staoe? '

Ryan constructs the ser1es by success1ve1y tak1ng the 1ongest stick
in his hand and plaging it at the deve]op1ng end’ of the series. ; He .
also realizes that a’stick in the seriés is shorter than one nelghbor

and tai]er than the next. ‘ \
‘ 1}9 A

s
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7. How does .Tanya's soTut1on to the double seriation problem d1ffer from
" Bebe's?
Unlike Bebe, Tanya rea]1zed that the doTTs and‘bats must each be put
" into a series and that the first member of one series must -be paired
with the first member of the Second series, and so on. Bebe, on the
: other hand, pairs: b1g Tooking sticks with big~Tooking dolls, medium
““—————~—stlcks_w1th_medlum size dolls, and small sticks with small dolls. She
does not check to see that-the biggest stick is paired with -the biggest
doil, and sn forth down to the smaTTest st1ck for the smaTTest dol1.

"8.f§ﬁou does Tanya s solution to the doubTe ser1at1on probTem use the same
approach ‘that Ryan used to construcc a single ser1es? ‘

. Tanya arranges -the dolls and bats by taking the Tongest, next Tongest
- and so on. Th1s is the same approach Ryan used to seriate the sticks.

9. How does Tanya S soTut1on “of the ord1na1 correspondence probTem d1ffer -
from Bebe's? . -- . ; .

When Tanya is-askéd to f1nd ~h1ch bat in one series goes with a- g1ven
do11 in the sacond, she counts to determine ‘the ordinal position. of -~
the dolls and then counts to find the bat of ‘the same ordinal position, °

Bebe does not_consider the Grdinal 9041t1on,—but*rather—*the”aopearances S

of the two series. - : . =

- 10. .How does Tanya prove that she has found the r1ght bat for the r1ght dol1
. when the two series have been destroyed7 " e

Tanya proves that she has the r1ght bat, by:showing that the dol1 is .

_the fifth in the series (that there are only four dolls that are smaTTer)
and showing that the bat she selected is also the fifth in the series
of bats. She realizes that she does not need to reconstruct both.
ser1es in the1r entirety. to solve ;he probTem ,

9



' ACTlVITY 11 Sharing and Assessing Your Interwews of Chlldren on
’ ~ Seriation Problems . —_ v

In t\1s activity, you w111 share w1th others what you did w1th ch1]dren )

in Act1v1t1es 8 and~9 (pp 61 & 65) " The purpose 1is to Took at what
k1nds of ev1dence you have for the ch1]d S stage of ser1at1on and to

,rons1der what additional 1nformat1on you cou]d get to hetlp you decide.

MATERIALS

>

You w111 need the objects you used for 1nterv1ew1ng children in Act- -

o

1v1tiesu8 and 9 and the.records you kept on Forms A,:B, C, D.» %

" INSTRUCTIONS- COR ACTIVITY 11:

‘. . .

#““"”*I You—and “your- feI]ow—Jearners shoy]d ﬂQEE_lF out so that group N

SR

members-are able to share at least one of their interviews in
Activity 8 (simple seriation’with'insertions) and‘AgtiVity-9 —
(double seriation and tests of ordinaJ'COrrespOndence). -

- Lo

2. - When denonstrating to other’members in the group, use theuactna] -
'"uff;. '.mater1a1 you used with cn1]dren and use. Act1v1ty Forms A ‘B, C
.~ .and D. to rem1nd you of what you d1d and how the' child, responded
A3."D1scuss among each other what the ev1dence is that leads: you to .

‘be11eve that a given ch1]d is in one of the three stages d1s-

4 s
_cussed,in this unit: - )
.. 4. /Discuss'the simi]ar%ties and differences between children of the 7 A
same approximate age and‘those Of:differept ages ' ‘ ' .

. 5. D1scuss how the 1nterv1ews went well and not so we]]
6. : Discuss what k1nd of 1nformat1bn you now rea11ze you failed to get -

~and:how you will get this 1nformat1on'next t1me you interview a

yre

I = S 1) A , .o ‘\ |
) . . . B ‘ .. A()‘ . .'_ " ) ‘ -‘ . ' . ‘
T A



’ . //" Lo ‘ ‘g. .q . . B . )
FOLLOW UP 0 ACTIVITY i1: ' ‘ N :

-~ ’ ' \
By this po1nt you have ga1ned a good understand1ng of some of the

prob]ems and tasks used to exp]ore order relations. Furthermore you  have
1earhed to recogn1ze behav1ors that reveaJ the character of the child’ S
understand1ng You have 1earned these through read1ng, through d1scuss1ons,

through 1nterv1ew1ng ch11dren, and through v1ew1ng the v1deot$pe /,In th]S

\ . i -

s sect1on, we w111 briefly summar1ze the main th1ngs to 1ook for in ser1at1on .

-
o

tasks For any of the tasks 11sted on the fo]]ow1ng pages., you shou]d be

ab]e to answer a]] of the accompany1ng,quest1ons 1f ygu ve done the inter-

s

ylews correct]y and,if you' ve kept records of, the appropr1ate behav'ors

4 T

We ve presented the tasks and the1r re]ated quest1ons in a way that
o shou]d be usefu] for keep1ng records on 1nd1v1dua1 children. - Whe same sort

. of quest1ons can be appTled to any other ser1at1on tasks you,may w1sh to

/
\wk\\usea In a fo]]ow1ng sect1on ca]]ed "On go1ng ﬂssessment " _we' 11 d1scuss
' ]

the use.’ nd\1mportance of records in assess1ng a ch11d s. deve]opment

. ' . '7& . N .
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7o © SIMPLE SERIATION WITH INSERTION: CHILD RECORD” .
. .
L
Your name - G . RS _Child's name
Date . . . . Child's age
‘Name of child's teacher - - : s

To be' used as a record of a child's: performance on.a simple seriation tasks.

Simple Seriation

_Doés"the child understand the terms “shortest” and "téﬂest;'?

°. Wh_eﬁ considerin{;f‘Z' or 3 sticks? .Yes_l__'_.___' No . N
* lWhen considering all <;_f the Sticks? H-Y’e:';; No__ .
4 How “doﬂes the.ch.ild‘cons_;;rljét jihe. s.erjgs? A . L
'.o Comparing~ane :st_ic_k to ‘some 0,1; .fhe_ 'ot‘he:rs?_‘_ Yes-;-_ -No___‘%* e
. bh‘Comp’alring o_rie stick to all the ot‘r—}erjs? Yes  No.
" o Addjng‘-s'tic'ks* that,L.a're*brogressive]iy taller “(or sht;r'.ter)? : Yés_; -
‘.NO._ - b _ 1 |
.o’ .Adding s'ticks_._only at fhe_deye]oping ends'df the‘s‘erieé?j Yes )
e T R | .
‘ o Are mistak.es re.clogn'ize‘d.’.;‘_ Yes__ No;'_ ; ”
o If so? how are 'mistakéséo,‘rr‘ected?, |
Y
¢ ‘What'is the form of -the completed series?
) o A num_berﬂ of smal 1 serié§? \ Yes_;_ No;;__
' 103" - -
" 123 \\ ~ AN




- e One ser1es us1ng all the sticks?- Yes ___No

e Each element. in the ser1es is progress1ve]y taller (or shorter)?

- Yes No_

o Bottoms even? Yes No-

) / . . .
- Placing'New Sticks into the Series

How are new sticks inserted?

o Are st1cks 1nserted in their right place? VYes " No
° Are new st1cks put only at the epds- of the serles? Yes.. No
g OV'Are mistakes, recogn1zed? Yes_- - No_ o

e If so, how are m1stakes corrected?

<

b

What stage do you th1nk the child. }s Nh1ch other stage is the child
“in? A . closest to?

Pre-conceptual

Intu1t1ve i

Concrete Operat1ona]

N

Comments:

-

L7

Lo
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-
-
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. DOUBLE SERIATION: CHILD RECORD™“—.

Your name ' ¢ Child's name

Date_ . ' Child's age

Namepof.chj1d;s téacher

To be used as a record of a ch11d S performance on a double ser1at1on tasks

P s . e e fal

<

Doub]e Ser1at1on

Does the ch11d understand the task?

. Know that the shortest st1ck goes w1th the- shortest doll? Yes'

No

; And that the biggest stick goes with the biggest dol1? Yes
o . : _

How dces the child approach the task?

e Attempt to generat]y give longer bats to taller do]]s? Yes' )

No e : T o> .
° ;ser1ate the dol1s or st1cks7 Yes No
s Seriate hoth the do]]s and st1cks7 Yes -~ No,

° Create two series 1n wh1ch the shortest, next shortest etc.,

stick is paired with’ the correspond1ng shortest next shortest

etc., do117 Yes___ No

° Are m1stakes recogn1zed? Yes” No

o If so How are m1stakes corrected?
E 105 : T
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What stage do you think the child is in?
\ " :

~Which other stage is the child
o ) closest to? :
_”Pre-cbnceptua]
\ ‘i\ngpuifive
\ -~

. - ConCﬁéfééoperational
!
\

| : "
Comments:

\

AN




TESTS OF ORDINAL CORRESPONDENCES;_ CHILD RECORD
1 Il l l

— T = = E ea— ~ — T T - T e T ST punnand
‘a‘t&—" — e —= T TS —— - T
A T T s

Name of child's teacher .

“"7To 'be ‘used as a record of a ch11d S response to tests of ord1na1 corres “%«“ .

pondence _ , : _ SR

- . . -
-

To be done after double seriation -problem. |
. How does the'chi]d approach the problem.when the dolls and sticks are
in the same order, but one row is spread out? |
.o Understand that the shortest dol1l’ gets the shortest stick, and

the tallest do11 the. 1ongest stick? Yes ___No

e Pdck two that are c1osest to each other? Yes | No

e Count the pos1t1ons (e.g.. "first™, ! second", "third".s.)? Yes_;;

g . . . S

No

How does the child approach the prob1em when the order of the do1]s - o
and st1cks is reversed?

e Understand. that the shortest stick goes with the shortest do]1 and

“vice versa? Yes No

'0.,P1ck the ‘two that are closest to each other? Yes____No

) Count the pos1t1ons? ’Yes ~ No_

’



How does the child ahproach the problem when the two Series are’

destroyedfand mesééd up?

L}

e Pick one that s1mp]y looks r1ght? Yes No P
"Reconstruct one series? Yes ‘No
e Reconstruct both series? Yes No )

. Retohstruct only the necessary parts of one<9r_pgih_seriesz———m—4~—”*f

No

— r— -3

‘Tes

'Nhat-éfégé do you think the child is in? Which other stage is the ch11d
) v : c]osest to?

Pre- conceptua] LT .

AV

T
Intu1t1ve R
Concrete-Operatibna] : '»'*"“ - o : . 2
. Comments : ‘ “
‘ A
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* ON-GOING ASSESSMENT

In Chapter 5 we talk aboutcthe broad educat1ona1 1mp11cat1ons for

what you have learned about- ser1at1on and P1aget s- theory 1n genera] How-

' ever, before conc]ud1ng this chapter, we should discuss the importance of

I

___establashnng*an‘b””go1ng program. for assess1ng ali the children in the
. c]assroom Bv getting to know all your children and by assess1ng the same
child a nunber of times dur1ng the year wou can expect to. see a number of

oo

& th1ngs » . “' . o ~
e .You will come to see a common pattern to~the”thtnking of all your'-
children. 3 o . ' o S
. You will find that while there are s?mi]arities, children also
d:ffer from each other For examp]e, ch11dren will differ on how
well they understand your dinstructions, and this will not a]ways '
be a resu]t of the1r 1eve1 of deve]opment How comfortab]e the

child is w1th you, how fam111ar the child is w1th the exoress1ons (

you use, etc., are all factors_that will affect the ch11d,s per- o

‘formance. ‘ »
Chi]dren wt11 a]so dfffer in~their 1eve1 of'dene1opnent“ Even if
“all the ch11dren are in the same stage, some will be just enter1ng
the stage and seme ready to enter the next stage
e You will find that ch11dren who are do1ng “equa11y well" in school
i?i | are not necessar11y at the same stage 1n the1r deve]opment 'For
example, two pre-school ch1]dren may ‘know their numbers,»co]ors;

atphabet,,etc.,‘equa11y well, but perform at somewhat different

levels on seriation tasks.




0"Likew1se you will find that children may be at the same stage,,
even though one is dOing well in school and the other not so well.
. Maybe most important]y, you wi1i find that children whom you re-'i
garded as 1ess advanted, actually show themse1ves to be develop-
mentally as far along asitheir‘ciassmates; 6h the other'hand; you
- might come to-reaTize that ‘the proh1ems a chi1d-is haVing'with'
certain- subject matters are the‘result of the child S 1eve1 of
uevelopment and not necessari1y “an inabiiity or unw11]1ngness to

Tearn" or an inabi]1ty on your part to do a "good job" teaching.

ﬁ.Keeping Records

~

To get to know your children in the above terms is important To
better see and understand the simiiarities and differences among your

-children can on]y make you a better teacher The first step for such in-.
1 sight comes from keeping records of your interViews with the ch11dren
This w111 a]]ow you to campare chiidren, to check your impress10ns against
records of actua] performance, to see how a chiid progresses through the
year, to get & hétter\fee]ffor the re1at.onships between the child's per-
' formance (or your expectations) and +he'chi]d'sstage of development, and
to compile relevant information to share with parents | o

A record for any chi]d should consist of a description of the task
you used the materials, the questions you asked, and the child s res- )
ponses.- Such.a record is called-a ' protoco]J”- The various actiVity forms
used whi]e interviewing chi1dren.are examp1es of protoco1'forms. However
as you become .a better 1nterv1ewer "you will not want to restrict yourse]f.

to predetermined approaches One way to keep a protoco] record is simply

to ‘make notes of what you are dOing and saying (as you do and say them) and
110
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record what the child does and says. Your protocél record might 1d0k\]ike

the following:

¢

Simp]e sériation - 10 blue sticks (9.0, 9.8, 10.6, 11.4, 12.2, 13.1, 13.9,
| 14.7, 15.5, 16.3, cm. long)
[sally Miller - October 2, 1975

Age: 5 years, 2 months

Examiner - Child
Longést_stick?' . | : Correct
Shortest stick? - : ~Mistake

7 .
Give child two sticks - which is.

shortest? . ; o Correct -
Make series from shortest to

Tongest. R o ~ Child makes three different

series.

Make one series?

s » :

o N - Child puts the first three

- |After I.corrected the series to ' : .
: together

Show»éhi]d the correct series : .
: . : Child still makes an uneven

I. asked: Can you do it like ., :
- : series.
I did?- : ST ) '
B . : And so on.

m
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Affer you have interviewed the child and_whi]é your memory is gti]]
ffesh, you should use your protocol to fill out a summcﬁy record of the |
important éhi}d behaviors.'fRecord;forms such as those on p;ges 103-104
prqyidefexamples. With bdth the protocol and summafy, yéa'héve a good
record of the child's performance and a basis for making judgﬁents about |

the child's §tage'bf development and understanding of order relations.



__CHAPTER a:

a

. ADDITIONAL WAYS TO EXPLORE ORDER
RELATIONS WITH CHILDREN

)

A1l of the way's you' ve d1rect]y experienced: ch11dren s understanding
~of order relations are only some of the ways such understand1ngs can be
exp1ored. Th1s s1mp1e fact is in 1tse1f one .of the more 1mportant impli-
cations of Piaget's work. It'suggests that there is a broad and common

theme that under11es a wide variety of act1v1t1es /Ne’ve cailed this -

-,theme "order relations." Order relations are involved: 1n any act1v1ty --
. - s . .
_either menta1 or;phys1ea1 -- that involves the seq‘enc1ng of events or

~ objects. Th1s means that you can exp1ore the logic of sequenc1ng in an
a1most end]ess var1ety of ways. As we've oqscussed 1n a unit on concepts,
all concepts involve the use of order;reTations,Uor cTass relations, or

both 25 ps such, their expressjon-is prevalent in much of the thild's

(]

'act1V1ty and th1nk1ng As you'deve1op morejfaniliarity_with-their
expression in a varTety of physical seriation prohlems;.you wi11'become
1ncreas1ng1y good at see1ng the1r chararter in ch11dren s act1v1t1es in
genera], 1nc1ud1ng those that make up the subJect matter of the c]assroom
It 1s 1mportant to extend your exp1orat1on of order re]at1ons and
the1r developmernt to a broader range of tasks than those d1scussed in the
:ﬁ preceding chapters, By exper1ment1ng w1th a var1ety of act1v1t1es you w111

- *'

25. Alward, K. R., Horking with Children's Conepts --*A"FLS Unit.

R
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see the varlat‘ons that make order.re]atlons easier or more d1ff1cu1t to,
/' reason about For examp]e while a child. may not be able to arrange a
series of sticks, he/she may be able to draw an accurate,picture of the
series. Experiences with a variety of ‘seriation activities'wi]] also gire
~you a better tee] for the simi]arities between tacks used to explore the
natural course of"deve1opment and tasks that are a part of your teachind
activity. Lastly, the more varied the tasks the better you will get at
RWOrk1ng w1th ch11dren, Tearning how tney understand your requests and

-«

ouest1ons, the kinds of 1ncons1stenc1es they recogniZe in the1r own

behavior and Judgments (and those not recogn1aed asnwe11), and.how they

dea1 with problems that are’recogntzed but difticu]t to so]ve.{‘In'short,

the better you.understand.order relations and their .se in different types. /[m
~of activities, the betterdyou‘w111 understand the chi]d'S'understanding of

the world .and how that'understanding is communicated.

’A few remarks should be made regardind the following additional acti- -

vities. Most of them«are ‘physical probtems or ones redu:r1ng the
1 prodlction of p1ctures  Activities of th1s character make it easier for™

the ¢hildren to ekpress their undcrstandlnd and’ eas1er for you "to 1nterpret

a child's behavior. More 1mportant]y, phys1ca1 activities 1nv01pﬁng
“  concrete objects prov1de the context in which the child can do h1s/her best
work and with the use of objects and pictures, you see most clearly what
// the child does or does not unde:stand Some of the probTems have been used- ———-
) by P1aget and h1s co]]eagues for assess1ng intellectual deve]opment
Almost all of them are more d1ff1ru1t than the s1mp1e ser1at1on tasks
;ment1oned in the preced1ng chapters The fo]]ow1ng is a very br1e‘ presen-

-

- tation. To get more rmat1on, Took up the. 1nd1cated references.
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SIMPLE SERIATION

/
i P

: ”,
The standard seriation problem can be interestingly varied by using
sticks that differ in ]éngtthy a non-constant amount. They car be cut

“from balsa wood to form non-straight line series. For example:’

Sl

T

‘Be careful not to use too many‘stické (about 10 work well), or to make the

differences in length too‘small to be»noticed (vary between ‘about 1/16" and
112", | - |

. A re]atOd task is to ask the- ch11d to copy more comp]1cated designs,

, for examp1e

7

il il
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| P1agec has also investigated the development of serial order1ng when

the obJects cannot bhe seen.26 ObJects of different dimensions (d1fferent '

s1zed circles could be tried) are p]aced under a cover or beh1nd a screem

and the chiﬁd is asked to order them from 1argest to smallest. Because of

the d1ff1cu1ty 1n 1dent1fy1ng size d1fferences without visual aid, there

* should be‘]arger d1fferences betwéen the elements than there are for the

standard ser1at1on task (a minimum of 1/4 inch ought to do). The wooden

table bTocks. referred to in Using Toys and Games w1th Children, Act1V1ty 5,
27

can be easily adapted for use here.
Chi]dren will have more difficulty when they are ca]]ed upon to
ant1c1pate an order1ng without actually- arrang1ng it. Here are two
tasks that Piaget has used to study the ro]es of-. ant1c1pat1on and per-
ception. For the first task, a set of st1cks, each w1th a different Tength
anddco1or, is mixed on a table. (Cu1sena1re Rods can be used). The ch11d_
¥

is g1ven a set of crayons w1th co1ors that match the colors of the sticks,

and 1s then asked to draw a p1cture of how the st1cks would look if they

were ordered from 1argest to sma]]est The problem can be made easter by

g1v1n the child an ord1nary pencil, thereby e11m1nat1ng the requirement

s

of mai ta?ning the‘cogsespondence between color and ordinal position.

THe second task requires antjcipatiqnuwithopt visoalacues. A.set of
st1cks is.screened. After examining them by»todch the‘chde is asked to

draw Whg;‘ihey wou]d Took Tike 1f they were p]aced 1n order from 1argest to

D

* \

26. I helder and P1aget The Ear]y Growth of LOQ]CI1H the Child,
- Chapter'9.| . ] .
27. Th\s is another un1t in the FLS : ) l g a
B R
\ N , / A !



sma]]est For th1s k1nd of prob]em fewenvst1cks shoqu be. used (about s
o e T .
f1ve) w1th ]arge d1fferences 1n st1ck 1ength An 1nkerest1ng var1at1on is

to‘1nc1ude some st1cks of equa] 1ength

~Order.re1at1onsh1ps can a]so be'stud1ed that do not involve-a\sing1e"

spatial dimension. For. examp]e a child can:be asked to copy an ordering

‘of doll-clothes on @ 11ne.2g

The ch 1d.is g1ven h1s/her own 1aundry and c1othes11ne cven young

g ch11dren f1nd tﬂ‘f task easy, so it is a good place to-start. But it

becomes more d1ff1cu1t if they are asked to produce\\‘reverse ordering or

>

one where both ends of the c]othes11ne are connected ' : )

[‘ -

The" above k1nd of prob]em can a]so -be presented us1ng d co1|ect1on of
beads made: 1nto a necklace. And aga1n, the prob1em can be made more
“difficult by e11m1nat1ng~perce:+ua1 cues. For examp]e, a few of the beads

can be p]aced on-a str1ng and drawn 1nto a tunnel or beh1nd a screen, The

prob]em is to pred1ct the order in which the beads w1}1 emerge Or the

beads can be 1nserted into a tube and the tube rotatpd 180 dngrees when
/ T

asked to pred1ct the order in wh1ch they will emerge, the ch11d must .
{

‘reverse toe or1g1na1 order 29 Var1at1ons 1nc1ude us1ng more beads and/or
: : o - ,-iL- '

X

w.

.28. P1aget and Inhe]de., The Ch11d"s Concept1on of Space Fhapter 3.

29. Piaget, Jean, The Ch11d's Concegt1on of Movement and Speed,
Chapter 1. N _ i -

1w
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more rotations ofAthe tube,

. There is a more d1ff1cu1t var1at1on of the s1ng1e ser1at1on prob]em

that Piaget has not studied directly. Th1s tasw also. 1nvo]ves bu11d1ng

<,
“~

staircases w1th blocks of different 1engths. ‘But to produ\e an evdﬂ.set

of 1ncnements_for_each step, b]ocks of d1fferent 1eng;hs must be comb1nedf

- The prob]gm'?s dg§cribed in Using Toys and Games with Children, (Part I;,
“ page 123). B e

~In the same book can be found a series of sequenc ng games, some of
wh1ch are qu1te difficult; a]] requ1r° a basic know]edge of orderiny before
the more d1ff1cu1t aspects of the problem can be considered (Part I,

\ ' R

page 217).

138
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~ MULTIPLE SERIATION PROBLEMS

=

&

A multipTle seriation problem is one in which objects can be ordered
.With respect to'tw0'or'more qualities simu]taneous1y.30 When the ordering
is compjefed, a partial or Cdmp1eté matrix is, formed. |

Y . . . o

P o @ B @ | |
®%¢ | o e
v
Ab A A 1
AA Ay 1 & A

%%
%
%
%%
* %
). o

L a® " a L
B 5 - = .

30. Fof a complete discussidﬁ of the>devéTopment’of,thé'abi]ity to per- .’
form matrix multiplication see The Early Growth of Logic in the Child,-
- Chapter 10. Generally, the stage progression develops at the same rate as
" single seriation. . » ’ : ~ :

o
[
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" " The éxampie is a siﬁp]e oné.. The'ggﬁggg of'objects forms one dimension,
th]é thglgigg.of abject is ordered along the other dimension, A more
standard set'of objécts usually consists of two quantitative dih@nsions i
‘like size and color hue. For example, the child is.asked to arrange four :

- to ;eveh sets of different sized Teaves, each set having. leaves bf from
,fouk‘to seven different shades of green.’ it is 'a -good idga to show whqt

is desired by starting the matrix arrangement for the child.

The i11ustkated balls of increaéing size and darkness prdvide an

additional example of a set of materials that cculd be used..
- S
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Matrix mu]tib]ication‘prob]emé can be mddé more or less aiffiéu]t
| by véfyiﬁg(the numbér of categories a]ongieach dimension, and/or by

making fhe differences_along each‘dimension'more:of Tess distin;t. A more .
‘iﬁteregtihg means for incfeaéing tne difficulty is tq ask the child to

~ complete an incomplete matrix.




With this kind of ptdblem, the‘chi1d is giyen the‘remainieg cards for
the entire matrix' From these s/he selects the.appropr%ete siné]e card
and is -asked to Just1fy h1s/her cho1ce _Note that the ekampie hfob]emﬂis
also d1ff1cu]t because the ObJeCtS vany w1th respect to quantities that
mus t be cons1dered and ones that must be 1gnored

Another poss1b111ty for a mu1t1p1e series is a set. of g]ass beakers
that vary. in height and w1dth. But since it is difficult to find obJect<

that vary systematically along two quant1tat)ve d1men510ns,"appropr1ate

objects can be molded from clay or plasticene.

TRANSITIVITY

3

'%A11 prob]ems that require a seqﬁencing also require an understanding

© of tran51t1v1ty For example, if stick_"A“ is Tonger ‘than stick'“B“,
and stick "B" ‘is Tlonger than stick "C", then the ‘aduTt knows without

hav]ng to compare them, that stick "A" is 1onger than stick "C". The.
o : ' . AR ‘
| ‘ _ N -7 S
S 142
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" young child does not know this. S/he can be given A and."B“ to compare,
then "B“vand “C" to compare,,and even young children will make the correct
Jjudgments about re1ativevheight in each cise. But when asked to make 4 o

l-Judgments about "A" and "C", without actua]]y comparing them, the ch116
may not be able to answer, or may mere1y guess. |

A much more difficult trans1t1v1ty prob1em is_one where the “infor-
mation about the objects to be compared is presented entirely verba11y,l
that 1s, without any objects to actua11y compare. We have already given
several examp]es of these. For 1nstance, if Sue is ta11er than Jane, and
Ju11e is. shorter *han Jane, who is ta11est?

The above pro. ems should give you some add%tiona] feeling for the
tmportance_of understanding‘serial orderings. Seria1.ordering underlies
a11‘quant1tat1ve cdncepts such as height, 1en§th force,:hue, weight, and
time‘ A good example of a phys1ca1 concept that results from appropr1ate
k1nds of order1ng is the concept of dens1ty - This concept is essentially

an ordering of weight along one dimension and'vb]ume'a1ong another

dimension. The dens1ty of .any two substances can be- compared by comparing
A. their we1ghts for the_same vo1une or their vo]umes for the same we1ght ’
If two things we1gh the same, but one has a 1arger.v01ume, then it is less

dense.




Weight -

light Heavy'

v

. small

Volume B C

]argé

A is denser than B

C 1is denéer than B.
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CHAPTER'S:

EDUCATIONAL IMPLICATIONS "

Piaget®s first f1ve books, published .in the 1920's were enthus1ast1c-

. a]]y received and widely discussed. In this book you have been 1ntroduced
to some of the ideas. that are discussed in those, works ch11dren S
'th1nk1ng progresses through stages, at each stage there is a common

7 qua11ty to much of their thought, and, pr1or to mmdd]e Sh dhood ch11dren s

32 However, the

oonceptsvare_organized'different1y than:those ofvadu1ts.
initial poou1aritp of these'findings had 1itt1e'ﬁmpaot on American
psycho]ogy or educat1on, and between the 1930's and 1960's few peop]e were
familiar with his work '

This surpr1s1ng 1ndmfference was:the result of a‘predominate invo1re-
ment with Behaviorism, according to’ which knowledge is a copy of externa1
facts and'can'be:taUght throogh example .practice. correction and reinforcea
'ment.33 These views are o1der than Behav1or1sn itself, as ev1denced by the
trad1t1ona1 methods of ed:oat1on, such as rote 1earn1ng, memory exercises
"and teacher d1rected act1v1t1es. Such pract1ces reflect a be11ef that
know]edge is memory of past events- and that good teach1ng corrects or

re1nforces student responses to tasks and quest1ons. Most educat1ona1

pract1ce in Amer1ca today has 1ts roots in history and it$ theoretical

31. Port1ons of .this chapter also appear in Part 1 of ECT.

32. These same pr1nc1p1es are explored in other areas of know]edge by
the three remaining parts of the ECT series and by the FLS unit titled

WOrk1ng with Children's Concepts..

33. Langer, Jonas, Theories of Developmert.
125
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srationale in BehaviOrism. This,-hOWever,.fs rapfd]y changingzand_in'large \\T\\
measure because of P1aget\s work.

) ~Towards the end of the 1950 S a number of factors prompted a renewed
interest in P1aget s studies. . For one, h1s genera] findings seemed valid,
yet unexp1ainab1e in behavior1st1c:terms, thus proqu1ng a-new focus for

'theoretica]-psycho1ogyf AFor another, the topic of mental deveTopment it-
self was virtualiy untouched by behariora1 research. The breadth and rich-

,ness.of Piaget's preceding four-decades‘of study‘opened an exciting_and un-
exp1ored area of obvious importance : Last1y, Piaget'brought to.psychology
a method of study and focus that Was beg1nn1ng to surface in a var1ety of
d1sc1p]1nes;' P1aget calls th1s approach "structura11sm and descr1bes it .
as avstudy of how the parts of ‘a system. workvtogether to form the system-

34 What you have 1earned about the deve]opment of order re]at1ons

1tse1f
is an examp]e In order- re]at1ons the parts of the system are the menta] -
‘ act1v1t1es of sequenc1ng obJects and events These act1v1t1es are organ-
“ized to form a pattern or>system As you ve 1earned th1s system changes
in systemat1c ways from one stage to- the next.
Whereas behav1or1sts regard knowledge as a record1ng of externa] ex-
" perience, P1aget has attempted to’ show that all know]edge has an under]y;:
.1ng organ1zat1on Th1s organization cannot beataught or recorded from
exampTes.' ft is the,resu1t of the individua]'s'constant regulation of -
:-physica1 and mental activities becoming increasingiy systematic and'better”
organized' The fact that an e1ght -year old reasons about order re]at1ons

3

in adult- 11ke fash1on and the four year old does not is not -the resu]t of -

~ 34.Piaget, Jean, Structuralism. {43 : B
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" more experience with adult reasoning.: By ordering objects and.events in
.ways'that are persona11y interesting'and important,‘chi1drenvcome to‘organ-_
| ize'their'activities in more systematic terms vAs'they do, the‘ordering
act1v1ty inevitably takes the form we regard as 1og1ca1 and adu1t 11ke

_ P1aget has created a powerfu1 picture of 1nte11ectua1 deve1opment but
for the most, .part, has Teft 1ts educat1ona1 1mp11cat1ons to be exp1ored by
others . We now_know rich and fasc1nat1ng facts about what children do and
d0-not be]ieve These facts have obv1ous educat1ona1 1mp11cat1ons, for ed-
'ucat1on canr1es as 1ts pr1mary respons1b11mty an understand1ng of what
'ch1]dren regard as true. P1aget also prov1des a techn1que for exp1or1ng
the common patterns of - thought in: genera1 As educators come to use his

ideas for exp]or1ng th1nk1ng,/they w111 be better at ant1c1pat1ng what

ch 1dren can and. cannot do and more conf1dent in st1mu1at1ng and fo11ow1ng

ch11d en's thoughts
Lastly; Piaget's theoreticaI account of how children progress in their -
menta1 development contradicts many commonTly he1d'assumptions about thinkF '
~ing. In i:\\broadest terms, 1t suggests that thought is not der1ved from
;1anguage though\}anguage serves an 1mportant funct1on, that thought is not
abstracted from the env1ronment but actively constructed 1n a se1f deter-'
m1ned 1nteract1on w1th\the env1ronment that the 1nab111ty of ch11dren to
understand certa1n trut s is-not because of a Tack of re]evant 1nformat1on,

but an 1nab111ty to coordin;te information in the requ1red fash1on These

1mportant add1t1ons to our

. P
o .Y

Qderstand1ng of thought, suggest educat1ona1

‘pract1ces that are quite different from trad1t1ona1 approaches The theory

suggests trust1ng children in more act1ve and self-directed 1earn1ng, ask-

_1ng the1r own quest1ons,‘and f1nd1ng means of answering them - It suggests

o

that 1nteract1ons between ch11dren are\as_1mportant as_thoseubetween adults

v
o




.and childrer™ and that freely expToring the physical and,social environe
'zment ﬁsras, or more, importanﬁ“than'sitting quietly and dOing“one's 1essons-:
It sugééstsjthat chi1dren'be.stimu1ated'to reasOn'rather than‘memortze and
- that they be encouraged to reflect upon the1r ‘own v1ews and their 1mp11ca—
tjons; However because th1s psycho]og1ca1 theory is re1at1ve1y new to a

majority of educators, it will take time to fully fashion it into educa-.

tional practice.

THE DEVELOPMENT OF ORDER RELATIONS
.. AND ITS EDUCATIONAL IMPLICATIONS - = ' =

ithen first introduced to the important relationship between- seriation

.

! . ) .
and thought, it is hard not to fee1 a respons1b111ty for teach1ng it. The,

fact that young ch11dren seriate so d1fferent1y than adu]ts, and- the pre—

sence of count1ess educat1ona1 products desbgned to.teach order re]at1ons,

. -

makes this seem all the-more reasonab1e In some respects there is Jjusti-

| _
f1catton “in qu1d1nq ch11dren to spec1f1c order1nq act1v1t1es, and in other

' respects it is a m1suse of energy and poss1b1y even harmfu1 to the child's

. .

‘ '.,. R . . .
~overall educat1on ‘ : L - - e

(3

It now seems clear that a11 healthy and act1ve ch11dren come to- order )
in 1ncreas1ng]y systemat1c ways and that by n1dd]e ch11dhood these sk111s
are 1oo1ca}’from the adult perspective. It is also fa1r1y we1] f%cogn1zed
that 1t is very d1ff1cu1t to teach ch11dren an understand1ng of order |
re1at1ons that is more advanced than one they natura11y ho]d Success in
do1ng so is ach1eved only when children are at a trans1t1on po1nt between

:

one stage and the next or, in other words, when they are close to under-
l

standing on their own what. is be1ng taught. - Furthermore, once success is
f o \ j T
achdeved, it by no meahs guarantees an overall improvement in ihe quality

i . : . .
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of a ch11d s th1nk1ng o | .:\
On what bas1s, then, is it reasonab]e to engage children in ordering
act1v/t1es such as ser1at1on tasks7 As 1long as the focus is.on he1p1ng '
ch11dren exp]ore their own understand1ng, rather than replacing it with
adyanced thought, seriation can be fun anc rewarding: for teachers and
- children. »Moreovér, by'providinguordering activitjes for.chi]dren,'the
;teacher can get a c1earer sense'of their-1eve] of deve]ophent'and.their
.understand1ng of the elements they are working W1th .However, ff‘teachers
attempt to enforce understand1ngs that are more soph1st1cated than a ch11d s
]eve] of deve]opment there is r1sk that the ch11d will d1vorce the act1v1ty
from h1s/her own ab111ty to reason, and replace it wlth attempts to imitate
’ and to memorize what is be1ng taught To separate menta] act1v1ty from :
.reason rep]ares self- re41ance w1th a dependency upon the teach1rgs of others
More .Tportantly, 1t may lead the ch11d to conc1ude that his/her way of
th1nk1ng and v1ew1ng the ‘world is: wrogg when én fact it 1s “the on]y way ;
»that s/he can reason _
It seems reasonab]e to state that, .if anyth1ng, the 1mp11cat1ons of
: Piaget' s~theory are-to avoid teaching ser1at1on Why . rep]ace.v1ta1 aspects .
. of educat1on with act1v1t1es des1gned to advance reason1ng in the d1rect1on°
1t is. destined to take of 1ts own accord? 'Rather, the effort shou]d be -
directed towards prov1d1ng cha1dren with opportun1t1es to exerc1se whatever.
' understanding of:order re1ations they fay have and'to appreciate the re- o
-’su1ts of. their efforts - Children w111 become 1ncreas1ng1y aware‘ but at

the1r own pace, -and -soon enough, ear11er ways of th1nk1nj w111 be rep]aced

by more=advanced5reason1ng.

<

-

Many American educators have come to the conclusion that if thinking®
e
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progresses through stages, then 1t is unreasonable to expect things from
ch1]dren that they are not yet neady to understand or do The Rotion of

""read1ness" is a popu]ar theme-1n\Amer1can education. "Den't try to teach

\
4 \

what the ch11d is not ready to Tearn Piaget's theory suggests that-a]]

' know]edge has organ1zat1on and that the organ1zat1on advances through a

o

sequence of order]y.stages. Thus, the prob]em is not to avo1d certain k1nds ’

\

of know]edge but rather to exam1ne al] aspects of subJect matter (curr1cu-

[

3

. \
' 1um) in terms of the TeveT of understandgng be1ng demanded of the child.
Th1s is a d1ff1cu1t task because it requ1res understand1ng the under1y1ng -

organ1zat1on of thought dur1ng altl of the re]evant stages, and.ynderstanding

.

how- these 1°sues bear on all the subJect matter’ of the r]assroom "\\‘\x
| -

, Th1s series of four units 1s an attempt to address part of this prop-

I B

lem. By introducing you to the character of thought in 1ts var1ous forms ’
of organ.zat1on dur1ng the ear]y ch11dhood years you W111 be better abﬂe '
to ant1c1pate th°'k1nds of prob]ems your ch11dren will f1nd difficult. or. -
easy!to soTve But u]tlmateTy, the answer to +he quest1on ”What is thef

. ch11d capab]e of do1ng or’ capab]e of 1earn1nq7" 1s determ1ned bv the ch11d .,
- By Lom1ng to know how to .explore a ch11d S th1nk1nq and by respect1nq the

_:T 1ntegr1ty of. the ch11d S understand1ng you w111 also become more. conv1nced

‘\: that the ch11d S own 1nterést Tikes and’ d1s11kes, best determnne what s/he

j\\ is ready to understand Th1ngs that. are too easy or too d1ff1cu1t do not’ .
\ -

» \1nterest the ch11d'near1y ‘as. much- as the 1nvest1gat1on of new prob]ems and

\

| 1deas suggested to the ch11d by h1s/her own exp]orat1on The natura] course

of 1nte1]1gence 1s to find new prob]ems suggested by the so]ut1on of old -
\
onesg, These prob]ems, and the know]edge necessary to f1nd1ng the1r soTu-

t1ons, are what the ch11d 1s ready to Tearn

S

b .



What you have learned about children's nderstanding:of order relations
-between four and eight vears of age provides a basis‘for anticipating what
chi]dren can be expected to understand For example, time is a. continuous

sequence Because of. the 1nab1|1ty of pre-ope at1ona1 ch11dren to reason

'systemat1ca1]y and cons1stent1y about order re\at1ons, their understand1ng
_of t1me is 1ncomp]ete and to the adu]t 1]]og1ca1 \P1aget has endeavore*l
‘to sow that concepts of space, 7number measurement chance, cause and ef--
:fect geometry, proport1ons, genea]og1ca] fam1]y re]at1 ns, his* ory, and

| SO on, are 11kew1se dependent upon an understand1ng of order re]at1ons As

, S
! \,
|

a result, children genera]]y do not form systematic understand1ngs of these

'concepts unt1],around eight years of age. The rema1n1ng three un1ts in

9.

“the ECT series exp1ore some of these areas. The unit titled WOrk1ng w1th

\

Ch11dreu S Concepts exp]ores the re1at1onsh1p of classification and order

4

k]

‘relations to concepts in genera]t3

'OPEN-RESPONS IVE EDUCATION

Piaqet's7work has had an obvious and-significant influence on the ‘,
teach1no of ‘specific subJects It is not in the least 'unusual to find de-

,ve]opers of curr1cu1um mater1a1s'1n areas -a$ diverse as music, drama, art'

a -’ T

'soc1a1 re]at1ons, math 'science, and soc1a1 stud1es, referring to Piaget

\

‘as” the Toundat1on for the1r suggested pract1ces 3Yetla more signjficant
1mpact is felt 4n the contemporary trends of open educat1on 'Educators are
increasingly recognizing the need to turn more of the ]earn1ng process over
to the child, to get ch11dren out of their seats, 1nvent1ng prob]ems and
so]ut,ors, ta1k1ng freely with adu]ts and each other, and, on the who]e,

actively participating in decisions as to what tofstudy and how to study

o | 131 | /
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A number-of different educationa}_approacheshtrave] under the broad
label of “open‘education " And there are disagreements among proponents

of individual programs. But what is .common to a11 is a concern w1th the

character of the child's act1v1t1es, and there are-a number of ways in wh1ch
- P1aget s theory bears on th1s genera1 ‘question.

1. 'Centra1 to the open-educat1on ph11osophy is a belief that children .
: 47
]earn best when they have a respons1b1]1ty for the1r own 1earn1ng

Because know1edde is constructed and“made up by the 1earner, learn-
ers must deve70p skills in self- d1rect1on and they iust be gtven
. opportun1t1es to approach.proo1rms in ways that suit their indi-
“vidual character.and disposition. Students should be involved in.
se]ectfng prdﬁects‘and ideas to focus on; se1ectiné;resources to
wcrk With' determining when ‘and for how long activittes'are pur- .
o - Sued; part1Z1pat1ng 1n the evaluation of their 1earn1ng and ﬁn
}.se1ect1ng *he nature of feedback they receive.

2.. Children's interests play anv1mportant role in the'openAeducatjon_
environment. For one, it is. recognized“that_interests are an indi-
cgtion of whethér a child is deve1opmenta11y ready for adsubject—;
as presented -Secondly, it is understood- that 1nterest is a power—\\
fu\ source of energy'fcrd1earn1nq Learning does not take place )

1
_‘w1thout an active involvement and this occurs more read1]y when

N
ther are genu1ne and -personal 1nterests
3. In op T—educat1on c1assrooms the Iearn1ng process is an active one
~in the|sens that children can use a variety of resources\and a .
Voo o

- . \.

1
“variety. 1earn1ng modes Rather than lTearning arithmetic, for\
. \
example. /through rote-practice act1v1t1es workbook act1v1t1es, ,\\§

- and 11§/en1nc to the tcacher, ch11dren may be 1nvo1ved in working

132
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with physical ob]ects that represent arithmetic concepts, playina
_ games that 1nvo]ve mathemat1ca1 concepts, mak1ng a movie, story,

-or play about a mathemat1ca1 concept keen.nq a diary of arithmetic

"~ used at home, and o) 'onf Furthermore the nature of the child's
ﬁt1v1t1es are gu1ded to explore re]at1onsh1psﬂrather than 1so1ated
'facts | For example, rather than separate]y learning that 7+5=12
and 2+10¥12,.the child might be led to see the re]ationship"be-
tween these two. formulas; that, for'example, if you take 5 from
the first and add it to the: second number in the first formu]a you
get the’second formula; (7~ 5) (5+5)—2+10—12 ' Nhat do you th1nk?
WouTd th1s prlnc1p1e app]y to a11 formu]as in wh1ch two numbers
add up to a third?
A11 education concerns ttse]f With“developing an appreciatton and
skt11'in reasoningﬁ Piaget's theory.has provided a useful insight
‘in-this regard ~ He has shown that onderdying aT] reasoning is a |
K pattern of organization that can be identified as 1nte111gence
. As tn 2 ild applies. his/her 1nterests and active. cons1derat10n to.
events gnd' objects,” the pattern or organ1zat1on urdergoes changes

and evolves towards a more satisfying and encompass1ng form Th1s

course of emerging reason ho1ds for ahy area of know]edge to which

the mind may he app1ied} It is sémething that is neither Tearned.
‘nor acqoired at birth. For reason to take its hold, the mind must
be applied and challenged such that pre]imtnary ideas are found to
be false and wanting. The formulation of’ beliefs a d\the seek1ng _
of means to test be11efs is the exercise of 1nte111gence Asking
ch11dren to imitate the patterns of reason 1mposed by others\\an
_ not serve this funct1on.-_Th1s pr1nc1p1e is appreciated'in open;\\\Bf_
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education and provides the basis for éany of the practices thét
fall under that heading.t ._
5.. Open;education proponents étress the importénce of social inter-

. actions among peers. Throughout his career Piaget has insisted
that mutual cooperation and interaction among chi1aren sharing
common goals and intefests'is essential to ‘the” development of rea- |
son. This means that chi]dfen.should be a]]owed to explore con- ”

"~ cepts through mutual play, through discussion, through sharing
pointé of view; and through attempts to wo;k together on common
goals. The mutual interests of‘Children are an important founda-
tion fdf social énd intellectual development énd they should be
built ubqh in the c1assroom. | | 4

6. Last]y;"teachers'iﬁ'open-édUCation classrooms must deVe1op'ski]is
and_ta]ents-that.a?e different froh those required of the tradi-
tional teachér. Open-education ﬁs not something théf can_be pro-

E grammed or packaged in the sense of stritt.]essoﬁ>p1ans orla guided

"'serigs of instructions, such as in workbooks . Open-eduéation re-
quireé a flexible approach in which individual needs can be met as
they arise, where sbontaneoué questidns can'providé the fdcus for
an extéhded prdject,~where néw cha11énges één be.proposed as op-
portunities a_risé.~ 1

Education, asAa'question.df‘1earning and as a que$ti6n of society; is
: enofmous1y compiex. It is something in which everyone has a share ahd a
say, and it 1is sométhihgﬁrhat affects and is affected by every fachr in
the human cdmp]ex.' The échoo] itselv is as much affected by educafion as.
it fh.tufn affects‘the individual. Eyery inte]]ectué] revolution ha§.1eft
"its imprint on‘the goals énd values of the school. How these new goals afe
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achieved is a matter of technology’ the deve10p1ng of 1nte111gence through
do1ng The-issue of open educat1on, as w1th ‘most other important education- -
oa1.1ssy§s, is strict]y a question of what individuals in society want and
—‘"Mva1Ue.- The~techno1ogy'of-producing';ompetent~students~?n»oﬁen-education~"

environments is a doéUmented fact. The success of the B;itish Infant School,

the Bankstreet and Responsive Follow-Through Programs, testifies to the

\

 .abi1ity of'open-education tEachers to achieve the goals and values of so-
c-iety.35 The quest1on is whether society wants to adapt the goa]s of open-
educat1on
Piaget expresses his own view, which is often quoted by_pfopoﬁents of
open-éduéation: : : Ve :

_ The principle goal of .education is to create
men who are capable of doing things, not simply
‘ : of repeating what other generations have done --
o men who are creative, inventive, who discover.

The second goal of education is to form minds

which can be critical, can verify, and not accept

" everything they are offered...we need pupils who
are active, who Tearn to find out by themselves,
partly by their spontaneous activity. and partly
through material we s¢% up for them; who learn
.early to tell what is verifiable and what is s1mp1y
the first idea to come to them.

‘.Piaget is a scientjét of immense stature. He is truly as much a source
of intellectual revolution as wére Freud, Galileo, and Aristotie. .But

science cannot, and should not, determine values. It can, however, educate

\
. -\\

35.. Rayder, Nicholas F., et al., Effects of the Résponsive Education
Program: New Data. A\ :

36. Ripp]e‘and Rockcastle-(Eds.), Piaget Redjsco&ered.




~our values and provide means of realizing the goals we set. for ourselves.
Througn Piaget's work, extehded by countless others who are concerned with

. A i v
the nature of intelligence, we can see that all children who are active

_____come.to develop increasingly refined expressfons of inteJ1f9¢nCé-MjThT§, R
'_happens irrespective of schools. It'is the inevitable result of mental
activity. But the question of school is critical and gees beyond the de-
velopment of intelligence or reason in the abstract. School is properly’
concerned with the nature of subjects to which the intelligence is applied.
| What Piaget suggests and practitioners: have shdwn, is tbat c]assroons

and schools can be‘created in which stUdents function with freedom in a
climate of honesty and'respect and sti]T achieve what is.expectod by the

.society into which they must be absorbed. What is surprising to many seems

obvious to others: intelligence directed and fo]]owed by interest Teads
to 1earning what suciety eapects,
. It fs a mythftc.think tnat children are innately opposed and foreign
to reading, writing, and'arfthmetic. These are simply society's ways of
cepresanting forms that inte11igente natura]iy takes. - Children. develop i
ﬁgthe1r linguiscic intelligence, and read1ng and wr1t1ng are simply shared|
ways of expvess1ng th1s 1nte(r,aence L1keW1se ch11dren develop in their
understand1ng of class and order relations. Arfthnetie is no more than
socia11yishared ways of expressing'this inte]Tigence. These shared systemsb
are- conventions and not intelligence itse]fi ConVentions must be Tearned
from others. But is is the nature of peop]e and especially cn11dren, not
‘to 1eurn from others 1f 1n.ad dcing one. is demeaned, embarrassed ridiculed,
‘or'demora11zed ~Cnly hy'cewsona1 interests free from fear and supported by;-v
wth::s can ch11dren ba °xpected to- share and extend the exc1t1ng forms of
pe.,ona1 and co]]ert1ve 1n*e1]1gence Open- educatlon at 1ts best sets a stage.
- E i 136
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APPENDIX A: SERIATIOMN MATERIALS

The following is a description of materials to use.'in simple seriation
tasks, insertion of new elements into a series, doublle seriation and

- ~tests of correspondence.-

" SIMPLE SERIATION: WITH INSERTION: A g

Dimensions

Set I consists of 10 sticks increasing in length by 8 mm. The

sticks are 9.0, 9.8, 10.6, 11.4, 12.2, 13.0, 13,8,.14.6, 15.4,
16.2 cm. in Tlength. , ‘ ' \
— \ :

Set II consists of nine additional sticks that .can bé inserted

~among the 10 sticks in Set I. Each of the nine éticks is” Tonger

by 8 mm. The nine sticks are 9.4, 10.2, 11.0, 11.8, 12.6, 13.4,

14.2, 15.0, 15.8 cm.  in length.

i

Maferié]s . o B : ' o
You can~cohstfuct the sticks“outfof any~mafer1a1 thﬁt 1§[rigid
and easy to handle. -Wood is'idea1. You can use.moldfngaffom

~a lumber yard or other pieces of thin Tumber. Hobby shopgimay‘
have more.abpropriate materfals. You can use other subst%nces«
such as thick’6ardboard;'pencj1s cut to length, etc. The %ticks;

in set I are painted a different.color than those in set I

- DOUBLE SERIATION: S

. Dimensions- |
Dolls: There are 10 dol1s, each Tonger than the next by 8 mm!
) .-‘ K ) L \
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The iO dolls are 9.0, 9.8, 10.6, 11.4, 12.2, 13.0, 13.8, 14.6,

15.4, 16.2 cm. in length. They vary proportionately in width
'_so that they maintain the”same appearance even though the{r

" length changes.

~ Sticks: There are 10 sticks, one for each doll. Each stick is

Tonger than-the preceding one by 4 nm. The 10 sticks are 4.5x

4.9,5.3, 5.7, 6.1, 6.5, 6.9, 7.3, 7.7, 8.1 cm. in length.

»Materfa]s .
The dolis are cut with apjigsaw'frdm 1/&" wéod. Thinner material,
such as cardboard, balsa wood, or Tinoleum will also wérk.
The sticks can be made 6ut of balsa wood used'fo; constructing
models. This can-be"found.in any hobby shop. Other material
can. be uﬁed as well, such as pencils; pieces of wood, etc.

The d011s.are painted one color and the sticks another.
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TRANSCRIPT OF VIDEOTAPE
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' The Growing Mind: The Deve]ogment/
of Order Re]vati'on's - Seiriation:f T
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In this film we examine the understanding
and use of order re]at1ons These rela-
tions are involved whenever objects, events,
or experiences areé sequenced. Some form

~ of sequencing is jinvolved in all reasoning.

The work of Jean Piaget shows that child-
ren progress through a number of stages
in their understanding and use of order
relations. Order relations always concern
issues -of less than and greater than. In"

“~this film they are revealed as children

—~

k]

arrange objects 1n a series from shortest
to longest. - ‘

“Darrilyn is nearly five and is in the pie-
conceptual stage. She considers the sticks,
as either Tong or shorf. By starting with
and continuing. to add Tong looking sticks,
Darrilyn forms an approximate series. To
construct a uniform series, each stick must
be shorter or,longer than one and only one
of "its neighbors. Children in this stage

" cannot yet coordinate these relations.

After being helped to build a uniform series,
Darrilyn is given three yellow sticks to
be added. She thinks of the sticks as either:
short or Tong. If the stick appears long, it
is put at the tall end of the series. It's
exact position is not important.

Darrilyn shows some appreciat10n for order
relations since she raises the sticks so
that the first is shorter than the second.
However, she disregards the length of the
st1cks S ,
\
when prempted~to 1nsert/fhe two sticks in-
side the staircase, Darr11yn places the
shorter of the two Tower in thé series. When"
dealing with two stickS she understands that
the shorter one comes first.

If 'the $tick is not the shortest, it's a tall
.one and belongs with the other tall st1cks )

<3
If it!' s too short, 1t s a short stick. The

., fact that. it is both too long and too. short,

does not suggest to Darrilyn that it be]ongs

'_ in the m1dd1e

- 147
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Brock is one year older than Darrilyn,
and in theé intuitive stage.

Like:Darrilyn, Brock realizes that if a.
stick is too short, it comes before the -
stick to which it's compared. However,

he is different from- ﬁarr11yn in that he -
can place.it sp that it is also longer than
a]] the svicks' that come before it.

»B@ﬁck removes the-big ones and adds sticks
~only at the end qof the developing staircase.

He proceeds by trial and error, children in
the intuitive Stage can produce a uniform
series by trial and error as Brock does.

Each added stick is Tonger than all those
already in the series. If it appears tco
Tong, he replaces it with a shorter one.

Breck's selection is based on whether the

" staircase looks even. This approach does

not require an understanding that each
stick "is at the same time both Tonger
and shorter than its neighbors.

Bebe is seven years "01d and also 1n the
1ntu1t1ve stage.

»

She as heen asked to find the r1ght bat:

© . for each baseball player.

This.is"»a double seriation prob]em re-
quiring the coordination of two series.
Without be1ng told, Bebe has a genera]
understanding that taTler dolls get larger .
bats. But.she d&®s not understand that
the tallest bat must be given to the ta]]estv

‘do11 and so on down to the shortest bat - -

for the shortest do]]

Like Brock, Bebe thlnks of the materials
only as b1g, medium sized and'small.
Consequently she pairs .big, medium and
small dolls with similar sized bats..

s o o -
- . :! i) .
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.She can correct part of the seri\s by
Ggiving- the Tonger bat to the ta]]er
cf two do]]s

Bebe can easily arrange the dolls in a
-uniform series. She uses the same trial
and error method shown earlier by Brock.

vAfter'arranging'the dol1s, Bebe gives them
their bats.- Her effort yields an approx1mate.-
double ser1es .

- Bebe's cornections are in the right direction;
. taller dolls for longer bats and so on. 'But
they are only partial. The dolls and bats

are not thought of as two series that can

be a11gned w1t“ cach other.
-Bebe has been helped to correr+‘the double
series. The dolls are now sp. zad out

and she is again asked to’ f1nd the r1ght bat
for each doll. y

N
v 1

Bebe's concept1on of the two serﬁes does not
imply an ordinal correspondence such. that

" the fourth doll gets ‘the fourth bat. Instead,

she picks the bat that is closest to the doll
in question. This shows that the concept of
order at the intuitive stage is still\tied
+o spatial pos1t10ns \

Ryan is eight ‘'years of age and at the concrete-
operational siage of development. . He approaches
the task systematically, knowing that by placing

the 1ongest stick in his hand at the Tower end '
"of the series, he can construct an ordered rela--
tion of 1ncreas1ng and decreaa1ng heights. ‘

Ryan's concept1on of order re]at1ons leads h1m
to note that the stick is both ]onger and ‘
shorter than its neighbors. He uses this infor-
mation to determine 1ts position.

While first .making a mistake, he qu1ck1y
corrects himself By again coord1nvt1ng rela-
tions of less than' and greater t'u:.. .The -
.concept of m1dd]e has now taken 1 a precise
meaning. '
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‘Tanya is| almost eight and also in the
concrete-operational stage. She knows that/
to find [the right bat for .each basebail

’ ~ player, ishe must establish two series and
then Ve]ate one to the other. '

Having arranged the do]]s Tanya creates the
. double. #ermes by tak1ng the longest of the
.rema1n1ng sticks and placing it on, the ta]]est
of the rema1n1ng do]]s .
’\ . .
Having ﬂormed a double series with an under-
standing of ordinal- -position Tanya can easily
-determ1ne which. bat belongs™ to ‘which doll

.-.-@a€ |

even thqugh the series are revirsed

|
Tanya rea]1zes that the problem requires
re- consﬂruct1nc "he series o:/dolls and bats.
’ . . ! H .

She menta]]y4reconstrtct§\th \series of dolls

without: the .need of phys1ca>ﬁy arranging them,

|
Like Ryan, Tanya shows a meZtal f]ex1b1]1ty

typical of the concrete-operational stage.
She recgnstructs a portion of the two series
to prove that she had chos n the r1ght bat
for the |dol11 in question. |

‘Most four- and ‘five-year olds are in the

- pre-conceptual stage and'gonsider the sticks
as eithﬁr 1ong or short. |By starting with
and continuing.to add long-looking sticks,
Darr11y1 constructs an apQrox1mate series.
Howeverl Tike all children.in the pre-con-
ceptual ‘stage, she does nolt compare sticks

to all those remaining or all those already /
/

~in the sbries

/ s st1cks are arranged te give the visual /

,press1on of a series: ‘ 77
Most six and seven—year olds aré in the /
intuitive |stage and know that eagch successive
stick must be ]onger This and a concern for
evenness results in a uniform series. HoweJer,
‘the series|is built by trialand érror and

« . . |




\

not by an' understanding that\each added
_stick 1is both Tonger than all, those before
and shorter than all tHose that will

|
!

.f.O

‘Brock %s.begihning to struggleiwith. the
rélation of middle. Middle lies somewhere
between.- two extremes. He ‘does not under-
stand that a middle stick is both 1onger
and shortei than its neighbors:.

~ The doub]e seriation problem reveals more
about the intuitive child's thinking.
Medium sized sticks are matched by trial
and error with medium sized dolls. " Child- -
ren in this stage do not grasp the nec-
. essity of Lonstruct1ng two series and '
match1ng one to the other

Spat1a1 and ordinal pos1t1on are not -
distinct in the intuitive child's thinking,
Bebe confuses the two and picks the bat
~that .is closest to the doll. :

Around eight years of age, most children
enter the contrete-operational stage and
can systematically coordinate relations
of less than and greater than. Ryan under-
stands that by taking the longest stick " )
in his hand, it becomes the next shortest .
stick in the staircase.. By this method he

. ¢onstructs an ordered series.

-This methed of seriating implies a systematic
conception of order relations. This character-
istic of concrete-operational thought is further
. revealed in Ryan's understanding that if a stick
____is_shorter than one and taller than another,

it belongs between the two.

Chi]dre% in the coricrete-operational stage
approach the doubie seriation problem system-
at1ca11y7——Tney think of the dolls and. bats
as two series ‘and order them so that the h
first member of one series is matched with;

, tha,f1rst member of the other, and so on.

Children in this stage can a]so perceive the
rordinal correspondence between the two series,
even when they are reversed.” The fifth Tongest
.stick goes with the fifth tallest dol11. At this

stage, ordinal and spatial positions are not

151



confused with each other.

Even when both series are destroyed,

Tanya can maintain the ordinal .correspond-
ences between dolls and bats. - To deter- -
mine which bat goes with a randomly selected
dol1, she'reconstnucts the double series.

We have.examined three stages in children

" between four and eight years of age. These

stages are universal and passed in the same
- order by children from diverse cultures and.-.
backgrounds. Other stages occur-through -, -

adolescence. ST

Before reasoning 1ike an adult, the child !
must pass through earlier ways of thinking.
These earlier ways seem incorrect from the
adult view, but-are perfectly reasonable

to the child and must be experienced if
-more adequate forms are to emerge.

In this film, we have examined one area of
development. Other films in this series
cover additional topics on cognitive
growth. ‘
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Sdmve of Piaget’s Tr_a;nslatéd'WQrks

" These earliest of P aoat's book< coreern the veneral character of
childrer's thinking. betwee: three and ‘eight years of age. as revealed in
either natural observati<ns or discussions with children. At the time of
. their writing, Piaget did not regard them as 1mportant works, and he ]ater
criticized them for theiv dependence an the chiid's verbal reasoning;’ '
However, these bcoks set the stage for much of his later work &nd prov1ded
“the ioundation for public interest. Of his major descrupt1ve works, these
are picbably the most readable. The works are ]1sted in order of the1r -
original French publication dates. _

- (1923) The Language and Tho;ght of the Ch1]d New York:"Meridian,
Lo e 1955 i ) . .

* (1924) Judgment and Reasoning in the.Chi]d. New Jersey: Little-
field, Adams and Co., 1966. A ,

(1926) -The Child's Conceptioh of the World. New Jersey: Little-
field, Adams and Co., 1965. . ' '

.(1927) - The Child's Conception of Physica] Causality.- New Jersey:
S Litt]efie]d, Adams and Co., 1965. : .

(1932) _ The Moral Judgment of the Child. New York: Collier, 1962,

_ These three books express Piaget's major observations on the mental

development of infants. The Qrigins of Intelligence provides a theoretical
-model of sensory-motor intelligence. The Construction of Reality describes
the first understandings of .space,.time, objects, and causality. The

" original French title, Origins of the Symbol, suggests the underlying

focus of Play, Dreains, and Imitation in Childhood. Each of these three
books will probably disappoint the casually interested reader. . The
Construction of Reality is the easiest of .the three td read.-

v(1936) The Origins of Inte111gence in Ch11dren New York: Norton,
o 1963, : ' '

(1937) The_Construction of Rea]ity in.the Chiid. New York; Basic
o Books 4 Inc R ]954 ' ' .o

(1946) P]aX} Dreams, and Imitation in Ch11dhood New York: Norton,
’ 1962 ’ . ' .

®

e

e These works prov1de 1nfonnat1on on the deve]opment of order, relations

“in ch1]dren and/or Seriation act1v1t1es # .

’ - . c e

155.
170 -



The following books make up the 1argest s1ng]e focus in the study of
cognitive development, In them, Piaget explores the development of
logical ‘and sub-logical tuought between four and 12 years of age and its:
expression in a broad cross-section of knowledge. Each is composed of -a
rich array of concrete-manipulative experiments and.the correspond1ng
responses of children. ‘The Growth of Logical Thinking is. Piaget's’ major
work on formal-operational thought. The beginning Piaget student will.find
. .the descriptions rich and readable, though tedious. The theoretical .

. accounts are highly abstract and comp]ex. ' .

¢ (1941) The Child's Conception of Number. New York: Nortcn, 1965.

- (1946) The Child's Concept1on of Movement and Speed New York:
: Ba]1ant1ne 1971 ‘

. (1946) The. Ch11d s Conception of T1me New York:_ Basiq'Books,
Tnc., 1969. ’ '

(1948) Piaget Inhe]der, and Szem1n>ka, The Child's Concept1on of
: Geometrx London: Routﬁedge and Kegan, °1960:
. v
(1948) P1aget and .Inhelder, The Child's Concegt1on of Space ‘New
‘ York . Norton, 1967. -

N

(1951) “w===, The Or1g1n of the Idea of Chance in Ch11dren New
: York : Norton, 1975. ,

e (1955) Inhelder and.Piaget, The Growth of Logical Th1nk1ng from
: ‘ Childhood to Adolescence. "New York Basic Books, Inc., .
T§58 :

e (1959)  ----- » The Ear]y Growth of Logic in fhe Child. -New York:
. w W. Norton and Co., Inc., 1964 .

The fo110w1ng Eooks prov1de an overview of Piaget's thEOry and his
" general views ¢ .né nature of know]edge “The, Psxpho]ogy of the Child
provides his be<+ intracuctory overview of Heve1opment_54tween infancy
and late adolescence. As suggested by their titles, two of the books
-present Piaget's thoughts on education. - They do not provide simple
educat1ona1 prescriptions.

(1939 & 1965). Science of Educat1on and the Psycho]ogy of .the, Child.
\ New York: Viking, 1971. -

. (1947)- The Psycho]ogy of Inte111gence . Newﬂgersey:v~tTttTefie1d,
: Adams and Company, 1963, — o . ,

(1948) To,Understand is to Invent: The Future of Education. New
‘ «\York: Grossman, 1973. '

(1964) Six Psychological Studies. New York:. Vintage Books, 1967.
o 156 | R “
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* - (1966) P1aget and Inhe]der, The Psycho]ogy of the Child. New York:
- Basic Books, Inc., 1969. -

(1968) Structuralism. New York: ‘Harper and Row, 1971.

- (1973) The Child and Rea11ty Prob]ems of Genetic Psycho]ogy New’
York: Grossman, 1973 o

'.Piaget as Seen by,Others '

“ These five books prov1de an overv1ew of P1aget s theory and ‘his main
findings. Pulaski's and Phillips' works are probab]y the most readable by
lay persons. The book by Ginsburg and Opper is an excellent overview of
the main stages of develcpment from infancy to late adolescence. .The
books by Boyle and -Flavell focus more on the formal aspects of Piaget's
- theory and are probably more.useful to the advanced student. Flavell's
book is a classic American »ﬂterpretat1on of Piaget's ‘general .theory.

* Boyle, D. G., A Student's Guide to P1gget. London/New York:
' Pergamon Preaﬁ 1969. - '

'-.-Fiave11 John H The Developmental Psycho]ogy of Jean Piaget.
- Pr1nceton, New Jersey Van Nostrand with a fqrewara by J.
P1aget 1963.

. G1nsburg, Herbert, and Opper, Sylvia, Piaget's Theory. of ;nte]]ectual
' Deve]opment An Introduction. New Jersey: Prentice-Hall,
1969. . - '

. Phii]ips, John L. Jr , The Or1g1ns of Inte]]ect San Franc1sco
: ‘W. H. Freeman, 1969. . . .

s Pulaski, Mary Ann Spencer, Understand1ngﬁP1aget An Introduction to.
Children's ngn1t1ve Deve]opment New York: Harper an% Row
.Inc., 1971 R _ \ S .

The book by Isaacs is a goad’ 1ntroductory presentat1on of quan;1—
tative concepts (number, measurement, time, etc.) between four and eight
“years of age. Brearly and Hi tchfiesd prov1de a similar ‘treatment. of
additional toplcsﬂsuch as space, mora11ty and science. -

Brearley, Mo]]y and Hitchfield, E]1zabeth A Gu1de to Read1ng P1aget.
New York Schocken Books, "1966. . o

s Isaacs s Nathan, A Br1ef Introduct1on to P1aget New-York: 'Agathon
Pness, 1972, _
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: . Dasen's article explores the relationship between culture and know-

‘]edge Furth provides a rich and insightful presentation of Piaget's
&zneral theory. He includes seven short papers by Piaget. Langer
dqur1bes three predominate views -on mental development: behaviorist,
struvturalist, and analytic. Ripple and Rockcastle edited the presen-
tation:: of a large American conference on Piaget. They include four
papers By Piaget, a number of theoreticai papers on education, and a large
number- of -papers concerning curriculuii pirojects based on Piaget's theory.
‘The papers by _Piaget are informative and qu1te readable.

_ Dasen P1erT«_R., Biology or Culture? Interethnic Psycho]ogj “from’ a
- Piagétian Point of View, Canadian Psycho]og1st April 1973
14 (2), 149-166.

| Furth, Hans G. Piaget and Know]edge:v Theoretical Foundations. New
Jersey Prentice-Hall, ]969 R

Lariger, Jonas, Theories of Deve1opment San Franc1sco Holt, Rinehart
: " and w1nston, Inc., 1969. .

Ripple, Richard R. and Rockcastle, Verne N. (Eds.), Piaget
, Rediscovered: A Report of the Conference on Cogmitive
Studies and Curriculum Development. Ithaca: School_of
Ediication, Cornell University, 1964. o

THese “orks. reflect some of the research studies directed toward...
ref1n1ng and c]ar1fy1ng Piaget's theory and its 1mp11cat}ons

A]my, M1111e, with Ch1ttenden E. and M1]1er, P., Young Children's
Thinking: Studies of Some Aspects of-Piaget’s Theory.
New York: Teachers College Press, Columbia Un1vers1ty, with ~
a. foreward by J. Piaget, 1966.

o  --—--, and Assoc1ates, Logical Th1nk1ng in Second Grade. New York:";
Teachers College Press, Co]umb1a Un1vers1ty, 1970.

Dasen, Pierre R., Cross- Cultural Piagetian Research. A Summary,
 Journal of Lross-Cultural Psycho]ogx, 7,-1972, 75-85.

: Etkind, David ar ~e11, John H.~(Eds), Stud1es in Cognitive
° . A Develop .at: Essays in Honov of Jean Piaget. New York:
) Oxford dn1vers1ty Press, 1969

C Hyde, D. M G., Piaget and Conceptual Deve1ognent With a Cross- -
: Cultural Study of Number and Quantity. - London: Ho1t,
Rinehart, and Winston, 1970.

Kofsky, E1lin, A Scalogram Study of C]ass1f1catory Deve]opment
. Logical Thinking in Children: Research Based on Piaget's

Theory. 1Irving Siegel and Frank Hooper (Eds.), New York:
HoTt, Rinehar;; and Winston, Inc., 1968. .
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». Siegel, Irving, and Hooper, Frank (Eds ), Logical Th1nk1ng in
& o - Children: . Research Based on Piaget's Theory. New York:
: ‘Holt, Rinehart, and Winston, Inc., 1968.

Piége't’s i‘heory and Education. . .

The fo]]ow1ng books and papers present a-range of views on the
general implications of:Piaget's .theory for education. The bodk by .
. Schweibel and Rath presents a number of readable and excellent articles
by various P1aget1an scho]ars :

A]ward Ke1th R The Imp]1cat1ons of P1aget s- Theory for Day-Care

: _ Educat1on’ Child Care: A Compréhensive Guide. Stevanne
Auerbach’ F1nk (Ed.), ‘New York: Behavioral Publications,

1973. , : . .

g 44---.'A Piagetian View of Skills and inte]iectua]aDeve]opment in
the Responsive Modei Classroom. Non-pub]ished paper, Far
- West Laboratory, ]973 o s o

Duckworth ETeanor, Piaget Takes a Teacher S Look Learn1ng,
October 1973, . - _ . _

o

Furth,'Hans G., Piaget for Teachers. New Jersey ' Prentice-Hall,
“1970. o R T

ame-=, and wach,,H., Thinking Goes to School: Piaget's-Theory-in
Practice. New York: "Oxford University Press,'1974 -

 Kamii, Constance, and De Vries, Rheta,' P1aget for Early Education.
The Preschool in Action. R. K Parker (Ed.), Boston 2
AlTan and’Bacon, 1974

Koh]berg, Lawrenee, Cognitive Stage and Preschoo1 Educat1on, Human
eve]opment 9, 1966, 5-7.

"w--=~, The Concepts of Deve]opmenta] Psychologv as the Central Gu1de
to Education. Proceedings of.the Conference on Psychology
and the Process of Schooling in the Next Decade -- o
‘Alternative Conceptions. Maynard D, Reynolds (Ed.]),
Leadersh1p Tra1n1ng Institute -- Special Education, 1970.

i Schwe1be] M11ton, and Rath Jane (Eds.), Piaget in the Classroom.
New York: Basic Books. Inc., 1973. :

Sharp, Eve]yn Th1nk1gg is Chitd's Play. New York Dutton, 1969,

Silberman, Char]eg E. (Ed.), The Open C]assroom Rexz der New York:
. Random House, 1973. _
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§ime,'Mary,-A Child's Eye View: P1aget for Young Parents an‘;“*tﬁ'

. Teachers. New York: Harper andeow 1973

These books reflect a number of efforts to prepare teachers to
interview children in areas of cognitive development. Lavatelli's work .
is well known but criticized by Piaget for her suggestion that training
children to perform on Piagetian tasks is- an appropriate educational goal.

Alward, Keith K., Exploring Children's Thinking: Part 1 -- The
Development of Classification, A FLS Unit. San Francisce:
Far wesﬂpLaboratory, 1975 - ' '

S , Exploring Children's Thinking: Part 2 -- The Deve1opment of.
’ . Order Relations -- Seriation, A FLS. Un1t San Francisco:
) Far Nest Laboratory, 1975. . B

----- Nork1ng w1th Children's Concepts A FLS Unit. San‘Franciscof;
Far West! Laboratory, 1975. : : A

————— , and Saxe, dgoffrey B., Exploring Ch11dren s-Thinking:
. _ - Part 3 -- The Deve]opment of Quantitative Relations --- o
b : ~ Conservation, A FLS Unit. San Francisco: Far West
__f_,~/~““taﬁbratory, 1975. ~ >

e
'

o Foge]man, K. R., Piagetian Tests -for the Pr1mary School., National
" Foundation for Educational Research in England and Wales, -
1970 . '

. Lavate111, Oy P1aget/s Theory Apgj1ed to an Ear]v Ch11dhood
Curr1cu1um Boston: Amer1can Science and Engineering, Inc.,

) |970 - ‘- . ) T
- ¢ m-—-- , Teacher's Gu1de to Accompany Ear]y Ch11dhood Curr1cu1um A
Piaget Program, ‘Boston: Amer1can Sc1ence and Eng1neer1ng,,'
Inc. ,‘1970 o

——

Lowry, Lawrence, Learn1ng About Learn1ngA Berke]ey:HLUniversity of
° Ca11forn1a, 1974

The fo]]ow1ng present some mater1a1s, act1v1t1e A“and<$uggestions ‘
for working with ch11dren .

Attr1bute Games and Prob]ems, E]ementary Science Study, Educat1on
Cevelopment Center, Inc., McGraw-HiTl Book Co., Nebster
Division, 1967.

. Cu1sena1re Company of America,;. Inc._.12 Church'Street, New Rochelle,
NY 10805 ‘ - A . ‘

o 175
S . . . ) S ) 160 m.




. \ |
Eanever, L., and Harlen, W., With Objectives in Mind: Guide to
Sc1ence 5-13. London Macdoha1d\EdUcat1ona1 1973.

\; - Go11ck Marg1e Dea]_Me—Ln—.——Hse—of—P%ayﬂﬂg Cards in Teaching and
\ ' Learning. . New York: Jeffrey Norton PubTishers, Inc., 1973.

\
.\ . N1mn1cht G., et a] , bs1nngoX§ and Games with Ch11dren, A FLS
Unit. San Franc1sco Far WQst Laboratory, 1975.

o Nuffield Mathemat1cs PrOJect - New York John W11ey and Sons, Inc.

Richards, Roy,.Ear1y Experlences Bngnnlngs -- A Unit for Tearhers
London: Macdona]d Educational, ‘1972
l

We1kart and the Respons1ve Program Staff present two different
applications of Piaget to early ch11dhood education. Both are

for the National Follow Through Program. The Responsive Model = -
Program has been - implemented in hundreds of classrooms throughout the

U.S. The ‘paper by Rayder, et al., presents some of the findings on the
E effect. of the program . L -

‘Ra der,>N1cho1as F., et al., Effects of the/Responsive Education
Program: New Data. 'San Francisco’ Far.west Laboratory,

1975, | ‘ !

Resp nsive Educational Program Staff, A Descr1pt1on of - the Responsive
' Education Program - San Franc1sco Far.. West Laboratory,

1976. | o o

Weikart, David P.; Rogers, L1nda, and Adcock Caro]yn, The Cogni--
i"tive1xr0r1ented Curriculum: A Framework for Preschool .
- | Teachers.  Urbana: University of ITTinois, 1971. :

3
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- Films and Videotapes
. ) I |

CRM EducaXiona] Films, Cognitive Development. ' (20 minutes )
~Available from CRM Educational Films, 7838 San Fernando ‘
' Road, Sun Valley, CA 91352

Dav1dson Fy]ms, P1aget S Deve]opmenta] ﬂmeory

P
4.
4

P
C1ass1f1cat1on.__jlgﬁmlnutes)_ i

i

_ Conservation. (29 .minutes)

Forma]iThoUght: (33 minutes) | '
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]
o Growth'of Inte111gence in the Pre- sohoo1 Years (31 miputes)

Jean_ P1aget Memory and Inte111genée (44 m1nutes)

Available through the Un1vers1ty o# Ca11forn1a Extens1on
Med1a Center Berke]ey, CA 94720

- Far West Laboratory, The Growing M1nd A P1aget1an View of Young
Children: - 7 v~ , ~

~

The Deve]opment of C]ass1f1cat1on (30 minutes);

o The Deve]ogment of Order Re]at1ons -- Ser1at10n (27 mihutes)

The Deve]opment of Quant1tat1ve Relations == ConservatJon
(32 m1nutes)

__9

The Deve]opment of Spatial Re]at1ons. (29.nﬁnutes)

Available through the Far West Laboratory, 1855 Fo1som
- Street, San Franc1sco, CA 94103

~ Phoen1x Films,. Learning About Th1nk1ng and V1ce Versa.. (32 m1nutes),
‘ AvailabTe through Phoenix Films, /43 A1exander Road
Pr1nceton, NJ 08504. ‘ /

-~ 1 .- . .The Jean Piaget Soc1ety, Egy111brat1on (35 minutes) Avai]able}
b - through The Jean Piaget Society, Box 493, Temple -Univérsity,
I Philadelphia, PA 19122. . : o ' -

l
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.} AND' D EIQPMENT’s goal is to contribute to the improve-
J .. ment of educatlonal _practices. Through educational develop-
‘ment and: servnce act:vmes, @ ‘staff of 220works to help children

i and adults have more ahd better opportun:ties to learn.

Educatuonal development is a new drsc«phne it |nvoIves, first, focusing onan _

THE RWEST LABORATORY FOR EDUCATIONAL RESEARCH S

_ ' -important but specific-area in: need of i improvement and then mve'ntmg, field -
- testing, and prowding agenerally useful sofution to that problem or need. The

.together. .

outcomes they ‘can aifficipate in - “their own, educat:onal setting. ‘Laboratory . .

-._ least three phases of field; testing—work
..formance field test, ahd:an .Operational fest" ‘under. normal user- conditions

solution ‘may bé:a-new self-contained: :product- or /an alternative process or
System to be used by educators,_by stud'Tnts, by%)arents, or by all of them

“All I.aboratory products undergo a ngorous research and development

cycle prior to. release for reproduct:on and di stribution by other agencies. At

itha prototype, a supervnsed per-.

without I.abpratory partrclpatlon—preced formal external review and an offi-

cial decision on: acceptabillty In-view of this ‘thorough evaluatlon those who.
adopt Laboratory products and’ processes can know with’ certarnty the kind of

° products have consistently earned hngh rankings in if part:al national evalua-

" tions of research~and~deveiopment based raining materials. -
The Laboratory'is uniquely’ quallf'ed to train-adults in the use of media -

* .7 studio in the new Center fof: Educatnonal D velopme t includes a b
., of f:lm, v:deotape, photography, and other odern communicatlon fa;:lhtnes -

“ tiop, anq,yVeIfare

and.in other educatlonalltechnologtcal areas. -The p:rofessnonal staff has de-

; professionals, and’in _providing on-site training.‘A fully ‘equipped. mnltl -media

The: I.aboratory is'a pubI:c non-profi organlzption located in the San

The .work of the Laboratory |s gover ed b/

e

2

. RN
. A product of the

FAR WE ST LABDRATDF!Y

h .
FOR oucar. QNAl \K‘JI’ HVARCH AND r]l ve LDerNY N

, TS FOLSOM '=,'ruc Y SAaAN ‘QAN"lE. CJ Cn ‘Yﬂ“D"]
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road array;

\”,-..,,

“veloped extensnve _experience in- prepanng multl-medra training matenals for

\~_

- Franc&o Bay Area’ and S pported in- part by he Depzrtment of Health Educa~ -

- Board of Durectors ap- -
- “pointed by the n‘a;or educatxonal agencies in the stqtes of Cahfornla, Nevada, " -
. and Utah. R _ N : .
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