'DOCUMENT 'RESUME

a
o

ED 129 868 - . . ps 008 888

AUTHOR ' Alward, Keith R.; And Others.
TITLE ' Exploring Children's Thinking. Part 1: The
Development of Classification (Preschool - Third
I - -1Grade). :
- INSTITUTION ~ Far West Lab. for Educatiomal Research and

, Development, San Francisco, Calif.
SPONS AGENCY National Inst. of Educaticn (DHEW)., Washington,

: D.C. ~
PUB DATE 75
NOTE = 177p.; For- related documents, see PS 008 875-891 o

'~ AVAILABLE FROM Far West Laboratory for Educational Research and
Development, 1855 Folsom Street, San Francisco,

California 9&103 ($6.95)

EDRS PRICE ° HF—$G\B3 HC $10 03 Plus Postage. . )
DESCRIPTORS  Annotated Bibliographies;- *Cla551f1catlon° *Cognitive
o e ‘Development; Concept Teaching; Developmental Stages;
-*Early Childhood Education; Elementary Education;
‘ Interviews; Neurologlcal Otganization; Performance
C g Co Based Education; *Performance Based Teacher ’
Education; Preschool Education; Role Playing; Teacher
—Bducation; *Teacher Education Curriculum; Thought _
: . Processes; Video Tape Recordings : :
IDENTIFIERS -Far ‘West Laboratory for Educational R and D;
. *Flexible Learning System; *Piaget ‘(Jean)

—~— a -

ABSTRACT L -
h " This unit.of the’ Flexible learning System (FLS), the
——s>—first ‘of ‘@ 3-volume series on children's thinking, discusses the
development of classification in children between 3 and 8 years of
age., The series is-based on the appllcatlon of Jean Piaget's work to
early chlldhooqaeducatlon. The development of classification is :
revealed in the way children use judgments about similarities and
- differences and the concepts of "some" and "all." The unit is ' -
de51gned to-be used with a group of adults to help them understand
class and its organization in "the preconceptual, intnitive and - ‘
\ .concrete-operational stages of development. Practice in exploring
¥ . “children's thinking is provided. Activities include thecught problems,
A role playing, child interviews, discussions, readings, .and viewing a
L color videotape on classification from-a -series entitled The Growing
Mind: A Piagetian View of Young Children. Rip-out guided 1uterv1ew
forms are provided for all interviews. Also included are an
introduction to Piaget and his general theory,. educational :
* implications of the theory, classification materials, a transcript of
~ the videotape, and an annotated blbllograply. Related FLS units
.. exploring c chlldrents tHnnklng.'"”xplorlng Children's" Thinkings
Seriation"; MExploring Childrent*s Thinking:- Conservation"; "Working -
with Childrén's Concepts"; %Using Toys and Games with Children";
"Developlng Chlldren s Sense Perceptlon.“ (Author/SB)

- e

L

» -
-

" Documents acquired by ERIC include many informal unpublished materials not available from other sources. ERIC makes every
effort to obtain the best copy available. Nevertheless; items of marginal- reproducibility are often encountered and this affects the:
.quality ‘of the microfiche and hardcopy reproductions ERIC makes avaiiable via the ERIC Document Reproduction Service (EDRS).

0 s not raponsible for the quality of the original document Reproducﬁons supplied by EDRS arg the best that can be made from

wll Toxt Provided by ERIC




l °

N ID ]
L -

. P ) Preschoo] - Th1rd Grade -
by .
o #
- Ke1th R Alyqqurg
1n-assoc1atJon w]th
e - Allen E. Black .
C : ' Chizu Iiyama »

~ . - Frances K. Ruff
- - Harriet Shaffer °

iDrd@ing% by

Carol Ann Rég]e :

T Masako N. Tanaka, Director ‘
' ' - Flexible Learning System --.

- i - e e
wr ) . EU A

Far Mesf Laboratory for Educational Research and Deye]oﬁment‘
— s

F P



This Tearning unit is o product of
- the Early Childhood Education Pro-
- gram of the Far West Laboratory,

San Francisco, a public, nonprofit
organization supported in part by
funds from the National Institute

of Education, Department of Health,
Education.and Welfare.. The opinions
expressed in this publication do

not necessarily reflect the posi- - ’
tion or policy of the Nationmal == .
““Institute of Education, and no
official endorsement shou]d be

1nferred.

NS

_:Far West Laboratory for Educational

Research and”Devé]opment S

1855 Fo]som Street San Franc1sco,
_Ca11forn1a 94103 (415)v565 -3000

Coperght () 19/5 Far Nest Labora-

tory for Educat1ona1 Research and

Development. A1l rights reserved.

Copyright for these materials is

claimed only during the period-of . ‘Far West Lab..for. Educ-=
. development unless authorization is Research & Deve]ogment

" “PERMISSION TO REPRODUCE THIS COPY-“ |
RIGHTED MATERIAL HAS BEEN GRANTED BY

fj 10 D_ORGANIZATIONS—O G——
g[ﬂﬂIEﬂ_bJL_.t he:ﬂa"tlonal_l nstitute—o: ] UNDERIﬁE:gEMENTs WITH THE NA'SS'::PTN -

Education to claim copyright a]so STIUTE OF EDUCATION. FURTHER. REPRO- -
on the final materials. For . QUIRES PERMISSION OF THE COPYRIGHT
information on the status cf the

OWNER."” .
copyright claim, contact either tfie '”1- e
copyright proprietor or the National oo )
Institute of Education. »




ACKNOWLEDGMENTS

Staff of the_ Early_Childhood_ Educat1on Programwsm_m,umummff"wmww
(dur1ng deve]opment of this Un1t) s ‘

Abrams, A]Tan o : Diaz de Leon, Josefina - - Stewart, Ingjerd
"Alward, Keith , Hay, Johnnie . _ Stripp, Steven
B1estman, Margot " Hubner, Judy _ . Tanaka, Masako
Body, Bart , Lewis, Francione Tate, Emma
Brown, Judie -+ _ - Matteson, Rosary ' Taylor, JoEllyn
Chow, Stanley Monroe, Jean o " - Taylor, Terry

—-—Culang, Cecelia ‘Rayder, Nicholas Thoms, Pete
DeAnda, Nat ‘ Rice, Carol Yinger, Jognne .
De la Torre, Rosemary Robinson, Margaret 5

SPECIAL APPRECIATION Is EXTENDED T0:

DR. MASAKO TANAKA for her encouragement and for mak1ng this unit poss1b]e,\;f"

RICK“MURTSON’and ED™ SARMENTO’(FW[ Media Division), “For their skill,
encouragement, and cooperation in production of the videotape ser1es
The Growing Mind: A Piagetian View of Young Children; -

THE STAFF of H111s1deﬁPerary;SchooT,_mBerkeTey Ca.,-and-the- -delightful-- g

ch1]dren, for the1r cooperation 1n the product1on of the v1deotape ser1es,
DR JONAS LANGER who has been a 'constant guide Jn: my study of P1aget s work;
RUTH ECKLAND, who has worked w1th enthus1asm and care in ed1t1ng the rough

" manuscript; . A o —

b rd

KATE BENNETT who rendered a beaut1fu1]y typed manuscr1pt,
ALLEN BLACK who contr1buted the greater portions .of Chapter 4 and the

4————Assessment—Book1et, — . _ . ) .

: CHIZU ‘<JIYAMA and HARRIET SHAFFER; who prov1ded a rough out]1ne of this book

‘”"and who had the courage and patience to field test a,preliminary version

with the1r students;- and to the students themselves who rewarded all of -

"~ oour. efforts, . o e

FRANCES RUFF who took the first crack at wr1t1ng this unit and ‘in so

_doing, m made everyone 's. task_that _much-easier; -

:-nun.-ﬂILLIh ALn( for her he]ofu] rev1ew of an ear]1er draft of this nook

__AEQHET;TANAKA,;fon_the_coyer_design. R




ABOUT THE AUTHORS

[
)

—_— KETTH-ALWARD -holds- ar master's- degree in- educat1ona1 ‘psychology and is

presently work1ng on a Ph.D. d1ssertat1on at the Un1vers1ty of Ca11forn1a,lléh

B T

Berkeley. He is 1nterested in the social and ‘intellectual-development of

‘children and its 1mp11cat1ons for ear]y ch11dhood education. During the

last ten years he has extens1ve1y stud1ed Jean Piaget's work in child

deve]opment In Six years with the Laboratory, he has worked on a number
of projects in the Early«Childhood Education Program. These include:

educational evaluation, research instrumentation, training, and the

—%——;ideVe%opment—of'afnumber“bt un1ts in the FTexibTe Learning System. He

recently produced a series of folr videotapes titled: Theggrowing Mind:_

7 _«A Piagetian View Of Young Chi]dren, P e

@

P

ALLEN BLACK is present]y comp]et1ng a Ph D. d1ssertat1on in deve]op-
menta] psycho]ogy at the University of Ca11forn1a Berkeley. He has
extensively stud1ed the re]at1onsh1p between logical structures and mora]

thought in the trans1t1on between the concrete and formal- operat1onal

stages of deve]opment. He has taught courses in deve]opmenta]'psycho]ogy

at the ﬂniJersity-of CaTifornia;’Berkeley and at Bakersfield State

University.

A3 AY

CHIZA IIYAMA received her master's degree in ‘education from the
Un1vers1ty of Ch1cago She has .been assoc1ated with the f1e1d of early

ch11dhood educat1on in many capac1t1es _“parent early ch11dhood and

co]]ege teather, tra1ner and commun1ty services. She 1s presently head of

the Department of Early Ch11dhoodjEducat1on at Contra Costa Commun1ty

College, California.



.

s ~

iFRANCES RUFF received her‘bache1or's-degree in béychoiogy from the

Un1vers1ty of California at Berketey, graduating with honors, Phi_ Beta e

.ﬁAKappa She recently. comp]eted an_ Honors Thesis .on.. the top1c -of. e

'has worked with children in a varlety of educational settings.

c]ass1f1cat1on in ch11dren - bhe is 1nterested in developmental “and

'.educat1ona1 psycho]ogy with an emphaS1s on young ch11dren s th1nk1ng She

LN

" HARRIET SHAFFER,_M.A., is currently an instructor in Early Childhood

_u.'Deve1opment Los Medanos Cdmmunity College, California. She d1rected the

first 1ow-1ncome parent co- op in Northern California, has. taught at

Ny

~Ca11forn1a State Un1vers1ty at both Hayward and ‘Sonoma and has been active

in early ch11dhood education for thg,past 15 years Her current 1nterest§

-1nc1ude the deve1opment of exper1ent1d1 teacher tra1n1ng and parent

educaﬁvn.—rn*the—sunmer—cf‘w*?s—rshe—was—a—member*ﬁ delegation—to—the—

People's Republic of China where she was able to observe educational _

practices in the classroom.




- , |
TABLE OF CONTENTS '

) " OVERVIEW............. ,,,,,,, ki
e PREFACE: IO "“.’ Y T T T TR T I T TT S |
INTRODUCTION ...... U e e xvii
PIAGET-~THE PERSON................ PR S xvii
PIAGET'S VIEW OF KNOWLEDGE....... e, e xii
'STAGES OF DEVELOPMENT....},.........,..;....' ....... e, Coxix S
AN EXAMPLE OF STAGES IN INTELLECTUAL DEVELOPMENT: CONSERVATION, xxi
_ THE SOURCES AND DIRECTION-OF. INTELLECTUAL DEVELOPMENT.......... xxi
. YOUR AND PIAGET'S EXPLORATION OF CHILDREN'S “THINKING........... xxvi
S )
'CHAPTER 1: An introduction to CIassufication ........ PR B I
T =WHAT IS CLASSIFIC UNT .............. EEES S S
7 A.LOOK AT SOME OF YOUR OWN CLASSIFICATION SKILLS........ R
STAGES OF CLASSIFICATION........._..;.;..._._.. OB et
. 'DOING A CLASSIFICATION TASK....... RO e, 2
“CHAPTER 2: Working with Children...................... e 3
INTERVIEMING A PARTNER. .....oooctiin st 35
- WATCHING A VIDEOTAPE........ SRP AT
T INTERVIEWING, CHILDREN....”...’.l.‘ e SRR
 CHAPTER3: As;;s_.s’{l;;gt;g-es of Classmcatlon....: ...... el 15
R “GENERAL REMARKS ON THE DEVELOPMENT OF CLAéSIFICATION. - e 5
“ THE PRE-CONCEPTUAL STAGE--GRAPHIC COLLECTIONS . -
(GENERALLY THO 70 FIVE YEARS OF AGE). «.\nvevelorenenen pereneeen 6




Al
+

\ ' THE INTUITIVE STAGE--NON-GRAPHIC COLLECYIONS

)y (GENERALLY SIX TO SEVEN YEARS OF AGE)..coeeueevivvnneineinn, 84
"”_/* U THE CONCRETE-OPERATIONAL STAGE--TRUE CLASSES S .
/. (GENERALLY BETWEEN EIGHT T0 12 YEARS OF AGE)....... e 89
-7 ~""SOME "CONCLUDING "REMARKSON-STAGES-OF- CLASSIFICATION. TR Rt et | e
. LOOKING FOR STAGES OF CLASSIFICATION...............veeon. SO 92°

|  ON-GOING ASSESSMENTV........; ........... J O TS e 1070 |
oL » T
| CHAPTER 4: Adlitional Ways to Explore Classiﬂcaﬂon |
. R with Children...................... ST RT R R R R RNy 11
© CLASSIFICATION BY TOUCH....... e, s
VARIATIONS ON CLASS INCLUSION: ~“ALL AND SOME"................ 113 |
SUPPLEMENTAl GAMES AND. MTERIALS...'........................:._..!. - N5
MJLTIPLICATIVE CLASSIFICATION......v.oeeernn .. Freerreeeerans 117
VARIATIONS ON MULTIPLICATIVE CLASSIFICATION..........o.ooueee 119
R “QETA-PIEBlSﬁEduea%IonaHmpImaﬂmsﬂ*‘—'—*_:T-:—_—fid—_;?—é“
| " THE DEVELOPMENT OF CLASSIFICATION, AND.ITS EDUCAM
o IMPLICATIONS . . oo e ecvv st vasaees e T T e e e e ees e 126
”“"“WESPON@CATION.., ....... 129
* APPENDIX A: Classification' Materials™ .“.‘:’.“.;'ITI’;I.'.7'."; e livtepeis 52 135
APPENDIX B: . Transcript of Videotapes .«......................... g
I APPENDIX C Refergnces and Addmonal Resources .,._, Ceeaan ,;._,_:_:,,_157, _
T T USOME OF PIAGET"‘E“TRANS/[KT?:—I) ;JORKS..’A._.#.“'. U e, .o 159
o ~ . PIAGET A AS S SEEN BY- OTHERS. .- G TSR 181
- PIAGET!STTHEORY_AND EDUCATION. ..... ... . s iesieciseeeern 163
B FILMS AND VIDEOTAPES .+ 5 eev e everviveseansnienennvnes e U




o>- -
= TABLEOF ACTIVITIES AND FORMS - T "”
"+ U ACTIVITY 1: Some Word Games..f..............:.ft;...,.;.ﬂ....:..l" Ty
gf~ ; “RCFIVITY 37 Sorting P1ctures--Adu1ts...;Tttitﬁtrt::t:tﬁipzfti??TT“;““‘21”""“““““'“‘
© . ACTLVITY FORM A< - - L 23
“ ACTIVITY 3: Sort1ng Picturegf-Chj1dren ......... e, T 27‘f”
© ACTIVITY FORM B - ° - 31 7
ACTIVITY 4:J Class Inc]usioﬁgProbIems-(bead;)--Aduits ...... f;..-:.' 35
© ACTIVITY FORM C . o
ACTIVITY 5:r Free Sﬁrting (attribute‘shape§):-Adu1ts...:........:. 39 )
 ACTIVITY FORM D | - o a
-fé\‘ ACTIVITY 6: Structured Sorting (attribute shapes)--Adults........ | 43
| ACTIVITY FORME .. . | v

ACTIVITY 1. ——erw1
;;<~/*””ij ' Classification. ‘ e B
- vﬁ’-ACTﬁﬁ5¥T§“‘Ei£§_Taﬁi§1o“*r“ks WrUrtn1hhenrrnﬁTTTr ...... ,_§__5z*‘_ g
| CACTIVITY FORM C. IR . . 5@ -
,ACTiVITY 9: Sorting Tasks with Children..... ;a..:.:;...;.:.t:TTTTTK~ 63 .
ACTIVITY FORM D T T 65
ACTIVITY FORM E : o B 60
~* ACTIVITY 10: Reviewing the Videotape.......... e 92
_f:fj,ﬂ;m_ ACTIVITY- FORM-F = = =" 7 o IR K
~ - ACTIVITY i, Shar1ng and AsseSSInngour Interv1ews...........;... o 98- °
.y ACTIVITY 12: Demonstrat1ng Three Stages of Classification..v.weco— 99— —
- CHILD RECORD: CLASS‘INCLUSION -« ° e 01 »
?_h_______ﬁﬁffﬁ'ﬁEuﬂﬂT‘"FREE‘SORTING e RN - B
__j*_ " CHILD RECORD:‘ STRUCTURED SORTING _‘_ v, | ) f 105 o




P OVERVIEW .

This unit is composed of a preface, an 1ntroduction,'and five-

chapters. Each chapter bu1lds on and enriches what you w1ll learn 1n the

previous one. It is des1gned to be used with a tralner and a group of

learnersl;~Ihe£g/§re 12 act1v1t1es that serve as Yhe backbone of the unit.

:Youﬁw1ll do- some by yourself, some w1th other adults, and some w1th

fch1ldren. These, act1V1t1es will help you clar1fy and 1n}egrate the- 1deas

'_that -you' read 1n the text It is 1mportant that you do ‘the act1V1t1es

in order that you learn: the contents of this book

T
- In preparat1on. allow 12 to 15 hours’ of class t1me to~complete the

Uit Snx of these hours should.be spent with young ch1ldren (between

¢
four and e1ght years of "age). You, w1ll need to start a collect1on of

th1ngs that 1nterest young ch1ldren -- shells, rocks. m1n1ature toys and

<

_an1mals, etc.- You w1ll use these in Activity 12 (page 99) so, gather

together some attribute blocks wooden string beads, and a magaz1ne to cut

Q

up for p1ctures. You will use- these in Act1v1t1es 3, 445, 6, 8, 9,- and

mater1als.' e 0 ,

S -
gll.s_Be prepa{ed fé} some surpr1ses 4in the way ch1ldren class1fy these

~—_

-

When you have f1n1shed th1s un1t,\you w1ll be able to:

*

. ‘Demonstrate the d1fference between adult thought ‘and ch1ld-
: -

'”,/*ffhought as seen in class1f1cat1on act1vaty.

]

e

. ”Interv1ew children to determ1ne their methods of class1fy1ng "

-

; and the1r stages of 1ntellectual development

11

RN



e Demonstrate the differences in the way chi]@ren.classify within

L the, graphic, 1'ntu1t1Ve. and concrete—operationﬂ stages of

' deve] opment'; . R L

- / < of your f'ind"in»gs; . : oo ‘ : o ’ .

u
* '
'

. /l « Recognize how c1assif'jcat’10fri 1Is.'inv‘o]ved in a'wide vairiety ,

. of activities, = | KA

.
\
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4

-7 If you p]an to or are_presently affecting. the experiences of ch11dren,
tnen you shou]d Tearn about ch11dren s th1nk1ng This bookv1s part of a f

»ser]es.called Exploring Children's Thinking ., .This series covers four‘f .

~

. areas of mental development between four anﬂfeight years of age: classi-

(

f1cat10n, ser1atlon (order. re]at1ons), number and measurement (quantntat1ve

\

o rekatlons); and spatial relations.> The f1rst three. tbp1ts are covered by

1nd1¥1dua1 bools (Parts 1 through 3)‘and by correspond1ng\30 minute color
v1deotapes 111ustra®1ng cn1ndren S'reason1ng. The fourth t0p1c (spat1a1
, re]atlonsl is covered by-a fourth vrdeotare.]

- In- read1no through th1s book youew11] explore the deve]opment of

-

i V'class1f1cat1on sk1lls. C]ass1f1catlon 1nvo]veSsJudgments about how th1nqs,

1nc1ud1ng exper1ences, act1v1t1es, and fee11ngs, are s1m11ar and how they

~

are dﬁfferent Ne are: nof so much concerned with what ch1]dren reqard as | .

S1m11ar or- d1fferent but rather, how cﬁ11dren go about mak1ng and us1ng

e ‘ o . . [

such Judgments.

-

_" If th1s is your f1rst exposure to th1s top1c you w1]1 be surpr1sed
‘t,by what you ]earn. Be]ow a certa1n stage 1n deve]opment -children do not

”reason about c]asses in’ the same way adu]ts do,: no matter how they are .

[ d

; taught or’ ralsed Thelr class1f1cat1on sk1lls, 11ke their th1nk1ng in gen- 1

o era], changes in rundamental ways as they‘deveIOp You will see that
,chlldren a the- same stage of deveiopment clﬁss1fy in srm1]ar ways, no

E

;matter what the1r educat1ona1 or cu1tura] eXper1ences

1 V1deotape series tlt]ed .Ihe‘Growing Mind;-qA Piagetian View of Early
Ch11dhood ; . A ’

o

a

A

xiii

< . e - 5 .
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e e e e i

*d"WM“»” The top1c cf c1ass1f1cat1on has a1ways been important to the psycho-

: logy of th1nk1ng and 1earn1ng A1l those who have thought about th1nk1ng 7w7;

have attr1buted 1mportance to how the m1nd categor1zes and sorts out simi-
.1arvt1es.and d1fferenceg§ Every t1me:we recogn1ze something, or do the
. same thifig in the same circumStancee, we‘are'engaging in classification.
) whenever we th1nk about what is true of all or part of some group of people,

events, obJects, and SO rorth we are categorizing or classifying. . Classi- .

REI—

F3 - A4

fication is a way;ofﬂonder1ng—and understandTﬁg”ou?“E§per1ences._“

o en
S

.- -”\' In addition .to the top1c of c]ass1f1cat1on, this book 1ntroduces the
work of the Swiss psycholog1st Jean P1aget Piaget is 1nternat1ona11y

e recogn1zed as a 1ead1ng author1ty on the character and deve]opment of . ch11d-.J
ren's th1nK1ng.' He has shown with aston1sh1ng breadth and detail the na- -
ture of what ch11dren know and understand and how their understand1ng’ -

change: as- they develop menta]]y . ; o

+

P1aget S. contr1but1on 11es not on1y 1n the numerous areas he and h1s'
o-workers have 1nvesttgated but equa]]y 1mportant, in the method of 1n- >
vestigation called "structuralism.” Structuraljsm-embod1es not only a '

N . means of s*udying thiﬁking and its"deve1opment - but a1so a theorv that .
gu1des the explorat1on and prov1des a framework for understand1ng what 1s"‘
found. 2 “As you work’ through .this book ydu will 1earn how to 1nvest1gate s

= c]aSSJchat1on in childrén and ana]yze~your f1nd1ngs according to the
methods of structuralism. This Way of looking at th1nk1ng takes the ob- "

server beyond exp]or1ng facts that ch11dren may or, _may not know and focuses'

instead on the" under1y1ng pattern or organization .of children's th1nk1ng v

Al

2. Piaget,.Jean, Structuralism. . .




. -As you learn to detect th1s pattern you wiil f1nd that what ch11dren know

”and what ch1]dren of the same stage kncw is fundamental]y simi]ar.

o -

-is not s1mp1y less than what adu]ts know it JsAfundamenta]1ywd1fferent;

_ . .

-

U

Piaget has argued that ch1]dren 3 understand1ng of physical causa11ty,?

_numbers, time, movement-speed-d1stance, probab1]1ty, spat1a1 re]at1ons, and

geometry is also tied to a deve]op1ng understand1ng of c]ass1f1cat1on, The

-

organization of s1m11ar1t1es_and_d1££erenc ’75$ﬂﬁﬂ???¥ﬁat—onsh1ps,

e =

(wh1ch is what P1aget means . by the express1on "c]ass1f1cat1on"), part1a11y

descr1bes the organization of all forms of systemat1c know]edgea:v

To account for the re]at1onsh1p between c]ass1f1cat1on and these many

24 d1fferent areas of kroxledge, P1aget has spec1f1ed a number of typef of

c1ass.f1cat1on 3" This book focuses on.a fundamenta] type concerned w1th

- the add1t1onvand subtraction of c]asses. In Chapter 4, you will be 1ntro-

forms of c]ass1f1cat1on have a s1m11ar deve]opmental pattern

duced through some interesting tasks to another form concerning the muiti-

plication and division of classes: nu1t1p11cat1ve c1ass1f1cat1on involves

o

cross1ng the propert1 's of obJects or events to. produce new c]asses Both -

-

\J A

. The Introduction of th1s book prov1des a br1ef_descr1pt1on of P1aget s

theory and some 1nformat1on about Piaget himself. In add1t1on, it gives an

overv1ew of the. ECT series and its re]at1onsh1p to P1aget s theory Chap-

%,

,ter 1 “introduces the top1c of ¢lassification and the: character1st1cs of its

- .—n

3. F]ave]] The Deve]opmenta] ngchology of Jean P1aget

R Piaget, Jean The Psycho];gy of Inte111dence

. Inhelder and P1aget The Ear]y Growth of Log1c in the Ch11d

These works descr1be the var1ous forms of c]ass1f1cat1on structure as

we]] as the structures of re]at1ons

XV

15



:ret1ca1 descr1pt1on of the deve]opment of c1ass1f1cat1on and the means of )

stagesgof‘deve1ooment Chapter 2 1nvo]ves work1nq w1th ch11dren to exp1ore v

'the1r cJa§s1f1cat1on sk1]]s Chapter 3 prov1des a-more deta11ed and theo-J.ﬁ '

R

| keep1nq records on the c]aSS1f1cat1on sk111s and tho staqes of the ch1’dren :
u you work w1th. Chapter 4 presents a number of add1t1ona] act1v1t1es W1th

1;whichvto further explore ch11dren_s_undenstandLnq—oﬁ—e%asswffcatTon—‘ﬂjT‘TTf”_

ter 5 prov1des a br1ef dJscuss1on of the educat19na1 s1qn1f1cance of what

Kz

- you have 1earned about children's th1nk1nq and P1aqet s theony " The Appen-

d1xes contain some mater1a1s that can be used in c1ass1fy1nq act1v1t1es, a

transer1pt of the v1deotape on c1ass1f1cat1on,vand a 11st,of resources for

3 e LT . ]

'further exp]oring, not only the'topio'of c1assifitation but nuch'of.

P1aoet s" other work, and. 1ts re1at1onsh1o to educational process ; ST
Now that you have a better se; . what this book is about we can

suggest ways it m1ght help you as a tearher You w111 ‘learn to look at -

children' s th1nk1ng in a way that reveals its under1y1na order. You‘wi11

come: to apprec1ate the d1fferences between how you and the sh11d view the

wor1d You w1]1 learn how to:enqage ch11dren-4n enjoyab1e ‘activities that T

a]1ow you to assess the1r deve]opmenta1 levels: You ¥;11 come to see

SIm1]ar1t1es and d1fferences between ch11dren of the '$ame aqe “and to f1nd

the under1y1nq causes of some of the d1ff1cu1t1es ch11dren may have~W1th

the1r schoo]work Idea11y you W111 be better. able- to- he1p ch11dren re-

vea1 the1r inner thoughts, and be better able tor understand the- nature }:;

' of these -thoughts. It is my hope that you find th1s exp1orat1on reward1ng;
. o a A : ' ,

16 o K.R.A,, 1975
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 INTRODUCTION

- : .. PIAGET -- THE peRrson * . e

> S )
This book is one of a series of three dealing with Piaget's—study—of

ch{fdren“s.thinking We se]ected Piaget's work as‘our focus because to

date he has ‘provided the most complete descr1pt1on and theoret1ca1 account

of menta] deve]opment in ch1]dren

-, Jean D1aget was born in Sw1tzer1and 1n 1896 where he has Spend most .
of h1s 11fe and cont1nues to work At twenty-two he rece1ved his Ph D. in5.

s
b1o1og\ (a f1eﬂd in wh1ch ‘he first pub11shed at the age’ of ten) and soon

began work in the 1aboratory of Simon B1net one of the founders of 1nte111-

gence test1ng Uh11e pursu1ng stud1es as a b1o]og1st P1aget was develop- .
ing a dominant 1nterest in know]edge He began to view 1ts acqu1s1t1on a
not as’ a- set of facts and exper1ences, but rather as an evo]utlonary pro- s

cess 1n wh1ch Kngwlegge_was an.outeomeﬂof—hUW'the m1nd roan1zes menta] and -

phys1ca1 act1v1t1es He proposed that the manner in wh1ch act1v1t1es and

exper1ences are organ1zed goes through a series of regu]ar steps or: stages

I

_%,i_ His ear]y work in B1net S 1aboratory proy1ded him w1th much 1nfermaa T .
t1on on the thoughts produced by ch11dren He not1ced'reou1ar 1narcurac1es
- din theJrﬂth1nk1ng.that were.gradua11y e11m1nated with%age» -On- the baS1s of
three papPrs descnﬂb1ng these common inaccuracies, P1aqet at the age of

twenty-f1ve was “made “director of studies"- at the Inst1tute J.Jd. Rousseau

: 1n Geneva. He cont1nued his work at the Inst1tute unt11 1040, at Ewhich e

t1me he was. named D1rector of the Psycho1ogy Laboratory at the Unrvers1ty

- — - . -

Fl

4;l This'Introduction'appearswin"%ach,book in the ECT series.,
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- of Geneva.m A]ong—w1th numerous other posts ‘and dut1es, P1aget‘1s present]y

_ the D1rector of- the Internat1ona1 Center for Genet1c Ep1stemology (Geneva),

‘which he founded in 1956 - .
~ Throughout this more than fifty years, P1aqet has_been_lncnedqb]y pro-

' ductjve, He has produced well over two hundred works ‘investigating numerous

[}

Aareas of human‘knowTedge., He has virtually mapped the: domain of 1nte]]1:m_: =

~ gence -from birth to late adeTescénce and has- brought his nearly endless ob-
oservat]ons 1nto a theoret1ca1 perSpect1ve draW1ng from ToglC mathenat1cs,

~-physms, b1o]ogy, psycho]cgy, and computer theory. N j\
R - s ' A

R . ) .o E \ . ,
\ Ry . . : _ .
. . . P ] S

, PIAGET'S VIEW OF KNOWLEDGE =
o ; AN l-.v ¢ o - ~ ‘.

»
g

P1aget—s theory has evolved in® response to. quest1ons asked\throughout

e h1story “what is 1nte111gence?" "How are un1versa1Ty true ideas derived?"

e

;_—;e—e—ﬂ£s~kﬂowTedge-reaTﬁy‘no fore than memory7” As the sc1ence of’psycho]ogy

deve]oped 1t addressed these 1ssues, y1e1d1ng two views. - The f1rst holds

oy Tus (

that we are born w1th part1cu1ar ways of organ1z1ng exper1ence and that

kh%w!edge reflects’ these 1nborn#patterns of organ1zat1on The second view

“-)

1s the behav1or1st1c one that has dom1nated American psychology ‘It holds -

ﬁ%?t know]edge is a- copy of rea11ty and/or ]earn1ng from others. Piaget

of the "1nborn" ana the behav1or1stic “copy" theor1es of know]edge.

As a b1olog1st P1aget formu]ated his view around. three e]ements. the

4

.o i
.. organism, the environment, and the 1nteract1on-betweenAthe;tmo.sA-From these

il
| g

_ 5 The term "env1ronment“ refers to those things that are outs1de the
- orqnn1sm but wh1ch affect how the organism funct1ons. : :

S
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";beg1nn1ng e]ements come’ two b1olog1ca1 processes that result in change

:0ne 1s the process of act1ng on the env1ronment wh1ch is the same as 1n- o

= corporat1ng -the env1ronment into act1ons. " Piaget calls this. "ass1m1]at1on"

-b"of the env1ronment to the organlsm*__Grasp+n§—ebjects——retogﬁff‘ng a fami-

liar obJect and cook1ng d1nner are ways we act upon our env1ronment " The-

o other process 1s an a]terat1on 1n the. organ1zat1on of act1ons as a result

_of tne1r use. Piaget calls this "accommodat10n," or the adaptat1on

: 1ng on or. tak1ng«1n the- env1ronment with resu]t1ng changes in the act1ons

of actions to the environment Learn1ng to grasp d1fferent1y, f1nd1ng out

‘that someth1ng is d1fferent than expected mod1fy1ng recipes. for a meal are
N

examp]es of how act1ons are modified through use: "Ass1m1]at1on" and “ac-

ommodat1on“ make up the dynamlcs of 11fe-- a]] i1fe be1ng a process ofvact- 3

- themselves and their organ1zat1on Changes in the organ1zat1on or structures 'j'

: undér]y1ng act1ons can be v1ewed as EXQl!ElO" or deyeJ,opment-r——~—————————-——~

.. -«‘Q

P1aget sees know]edge as based in b1o]ogy He suggests that the under-_

1y1ng process by wh1ch an organ1sm comes to survive 1s the same as that by

wh1ch man can arrive at obJect1ve know]edge.6 In both instances the process

a
is composed of the assimilation of rea]1ty by the organ1sm and a resu]t1ng

—= ¥

; change in the structures,_ that ass1m1]ate. Mathemat1ca] thought and pr1m1-_ g

tive b1o]og1ca] processes are both based in act1on systems. The;d1fference_

is 0ne of the degree of deve]opment of those systems.e_s.%_uuem," P U

[V

- Py

~ STAGES OF DEVELOPMENT

e . . ‘& - N : . -l.
Piaget is probably most widely recognized for. his theory that children's

o

v

- 6. Knowledge. that is universa]]y\accepted as provable and”true,

LOXIX
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a
o

_thinking'advances'through-a ser{es of distinct stages. The essential as- .

'pects of a staqe theorx_ate_thar4each_new_stage—4olqows—¥rom—and—depends-

' ‘.:upon the comp]et1on of- ear]1er .stages, and that the seouence_of_deyelopment—————

.

- .
[V SR

: organlzed than in later stages

wide range of prob]ems By early ado]escence children-enter the formal " M;“

_1s;the same for everyone. - Piaget descr1bes a stage in terms of how a

_chi]d's‘thinking is organized. The-thinking‘in earlier stages is less well ;

f‘P1aget and his co-workers in Geneva and a large- number of researchers

<

in other countrﬁes, have shown that children's. th1nk1ng in a w1de range of

-know]edge areas goes through a s1m1]ar deve]opmenta] pattern This pattern

is descr1bed by four maJor per1ods. Dur1ng the f1rst two years,the/sensoryh

'-;

A second broad per1oo,(the pre operat1ona] per1od, genera]]y lastS between’

.'.two and e1ght years-of age During th1s per1od ch1]dren develop_theln__—-——;

- !
ab1J1ty to represent rea]1ty w1th ]anguage, 1magery, p]ay, draw1ng, etc ,

‘and aeve]op in the1r understand1ng of rea]1ty The next per1od is the con-'

—
\

crete- operat1ona1 stage dur1ng wh1ch ch1]dren deve]op log1ca1 structures\\

';(from the adu]t S v1ew) and apply them to a systemat1c understand1ng of a

= S

. .operational per1od cons1dered to be the h1ghest level of menta] organ1za--

e . B

-tion.
STAGE | SiX~ “ Pre—coficeptual ~ ~ [lntuitive ‘Concreteiopera:” . Fbvﬁa1““““’
- | stages. [stage taye i {tional stage |opera-
e b A ooy o8l 4 |y g tional”
eornis | Sensory - Pre-operational period - Concretefoperation—FormaT
PERIOD motor ~1 - v . : : _ al per1od- ' opera-
‘| period . L _ S ~ {tional
= T . ' . : LB ‘‘period N
. 20 ‘
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It is 1mportant to keep in mind that the age at wh1ch a child enters

a

______.t_leayes_a_stage 1S~not spec+ffed—by*thE"theory““Chl]dren of the same- age

may be -in different.stages of devp1nnmnn+ ’*Hhat 14—ge—far—shUWn —to be true

of all ch11dren is that all ch1]dren go through the same series of stages,

a]though not all” ch11dren progress beyond the concrete operat1ona1 stage

”v””) : , AN EXAMPLE OF STAGES IN INTELIECTUAL DEVELOPMENT:

L o CONSERVATION

} [ L

0ne of the more fam1]¢ar aspects of P1aget s work 1s the studv of con-

servation. As adths, we recogn1ze that a. given amount of something does

not change when on]y 1ts shape has changed For examp]e, 1f you pour' a

___,#Eill_ng§§,Qf_waterﬂ1nt0—a Short~fatvone——you—know*th*t the shape of the

water may change but 1ts amount remaxns the same. Th1s is called conser-"'

Q—’

_vation.” Conservatlon 1s assumed by adults for anyth1ng that can be thought
of in quant1tat1ve terms: a quant1ty of clay, a measure of distance, a unit

- of we1ght ‘a nunbar of obJects, a un1t of vo]ume and so forth. o o

Piaget “and numerous researchers throughout the wor1d have shown that

’5a]] ch1]dren progress through the same sequence of stages in the1r under-
stand1ng of conservatlon. Ch1]dren in the pre-conceptual stage a]ways
\think.that changfng the‘shape or arrangement of obJects changes the1r

\

amount\\\Chlldren in the next staop be]1eve that quantlty 1s ~conserved

under some rcumstances, but not others By the concrete operat1ona]

stage, ch1]dren f‘ m]y be11eve that changes 1n shape, arranqement

7. See The Deve]op_;nt 0

-Huantitative‘Relations, Part 3 of the ECT unity5
--a unit of. the FLS N . ‘ ’ ‘ '




e e s e s i e e - - » o . - o

-and appearance do not change amount ,F hermore,_allfch11dren conserve

: substance (amounts oT clay, rice, water , etc. ) before they conserve we1qht

. _ .

- (understand that the we1ght of someth1ng does'not change when its shape :

'changes), and all children” conserve we1ght before they conserve volume
“{understand, for examp]e that a- quant1ty of c]ay will d1sp1ace the same

| amount of water even if the~shapejof the clay is changed).

THE. SOURCES AND~DIRECTION:0F INTELLECTUAL DEVELOPMENT

A]though-conservation,iSjonly one of many areas of knowledge ‘examined
: - - . [ . - N - ‘ g Lo
v by Piaget, it provides a focus for discussing his theoretical views on how

know1edge is acqu1red L P 'f B '4‘ — }eff—;—

It has been w1de1y understood that memory, assoc1at1ons between one
exper1ence and another, sensory“1mpress1ons *tr1a1 and ‘error 1earn1ng:_antr_j—
' 1m1tat1ons of. others, a]] p]ay a ro]e in thought and affect what we learn.
However, each of these, singly or 1n “concert, cannot account for what P1a-.

yget and others have found to be true of children's 1nte11ectua1 deve]opment

1m==e==;=For=examp}e~ the—fact—that=chTtdYEﬁ‘fﬁ‘“k‘an amount of Tiquid- changes when
vwooit is poured cannot be attr1buted to a, poor: memory, to exper1ence or to
N
the teach1ng of others., wh11e it is surpr1s1ng to f1nd ch11dren mak1ng

v»such judgments, all ch|1dren th1nk th1s way 7.c some po1nt in their deve]op- :
ment. ; . . _ L \.. I v ,f

on the other hand a]] ch11dren eventua]]y come to know that amounts

Ad

are conserved and they do so after pas51ng through the same sequence oOf
ear11er stages, When asked why an amount of ‘Tiquid stays the same when it

Lis poured into a w1der conta1ner the conserv1ng child a]most un1versa11y

- gives one of the following arguments. "Noth1ng was added or taken away, SO
| Xxii
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————rt*s st111 the same.“ "The water is nov w1der than’beTGFET'But 1t 1s alsor
N
not as tall." "You cou]d pour the water back 1nto the gTass and it wou]d

————be—the—same—as~before—i—;The ire__Togi yreci ~quments_for.why the

.amount has not changed even though it TOka different. The quest1on natur-

3 -

\
~ally arises as to how children come %o reason in such systemat}c terms.v‘
The arguments g1ven by ch1Tdren for why amounts are conserved ‘provide
the bas1s for suggest1ng some of the 1ikely and unlikely sources. of object-

v,

ive know]edge. For example, consider the argument_that;lfgggjbjhg“ﬁs_aaaéd,w#“_,“;

or subtracted, amounts stay the same.. .It' s easy to imagine that such a pr1n- _

"»c1p]e m1ght be tauqht, or that 1t might be exper1enced through count1ng ac-‘ .
‘tivities. However, it is we]l known that it is v1rtua11y 1mposs1b1e to -

-‘teach th1s pr1nc1p1e to pre conceptua] ch11dren, a]so, children in- the in-

Pa v —‘7 “*'—‘—g‘—

Y

tu1t1ve stage e1ther a]ready know or r can be taught th1s W1th resnect to .

-~ [ SR N . -

count1ng, but they do not necessar1.y app]y the pr1nc1p1e to other areas of
“ conservat1on, such as substance and Tength 8 Furthermore, all ch11dren . vse '
arrive at an understand1ng of th1s pr1nc1p1e 1rre$pect1ve of whether 1t is

taught., The 1ntu1t1ve ch1]d must ‘be repeatéd]v conv1nced of- 1ts’truth*—‘—*z’=£:?97?

whereas ch1]dren a few months o]der regard it as an obvious fact of nature.

Chi]dren who spontaneously understand that amounts do not - change Mhen )

B noth1ng is -added or subtracted may just as eaS1]y express the argument that v

"11qu1d poured for examp.e from a;zall narrow glass 1nto a w1de one is con-

W

served because the water leve] is now iower, but further around, or w1der. _
:Thjsﬂexpresses an understand1nguthat changes in one d1mens1on (he1ght) can

be compensatéd'by those in'another (width) It is un11ke1y ‘that th1s pr1n-

Ve c1p]e of compensat1on was ever . taught to most ch1]dren who express 1t

‘\-

'~'v-'

o 8 S1ege], Irving and Hooper, Frank (Eds ), Lochal Th1nk1ng in Childrei: *
. Research Based on Piag_t s Theory. , ‘
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W1thout measurement there 1s no way to te]] that changes in one d1mens1on:_

————— ———

' rather than precedes an understand1ng of conservat1on whenach1]dren ex- A

i

—___ _press an argument of compensation as the1r basis for conserv1ng, “they are .

\
s1mp1y'@xpress1ng what they know must~be~true As you will see, the ar-

. gument of compensat1on JS an 1mportant clue to their.basis for conserving.

° i

[ . _ '
T~ L YA third argument typ1ca1]y g1ven is that iff a quant1ty changes in ap-

. pearance there Must st111 ‘be the same"amount b'cause—ﬂt can be changed

back to its or1g1na] appearance Th1s(can be“ex er1enced<d1rect]y. inu[‘

“

can ‘pour a glass of water 1nto a bucket and pour from the-bucket back into,_u

the g]ass and w1tness that there is as much water as, when you started Buth

———ﬁw—f—here 1s—anaqnterest1ng fact- ~wh1]e ch11dren may exper1ence this. from their

o
o~

"“’"‘“‘“fTrst“water—play_ong~and wh11e 1t may even be’ po1nted out to them th1s ob-.

L servat1on does not 1ead them to conserve It is not u unTTﬂ“very~close§to o

“ . the concrete operat1ona1 stage that such repeated demonstrat1onsn]ead to an

1dea of conservat1onA*_And,,agahnh-ch44dren—a~few—months—oTder‘cnme—tu—Tn—‘“—“

9

vent this pr1nc1p1e for themse]ves

J The above'arguments:suggest that an understanding of‘cbnserVation'does

'
not result from experience alone, whether that experience 1s man1pu]at1ve

and/or soc1a] P1aget has: argued that social experiences, phys1ca] exper- ~§é

1eneas and maturation (physical growth) aré necessary to intellectual de-

' 've]opment. But-theyfa]one-are not sufficient to account‘fdr'something as .
. -3simp1e and obvious to adults as.conservation. ) | -

P%aget hasﬂsuggested two additional factors that underlie the source

and dfrection_of inte]]ectuai-deve]opment.gﬁ One of these is ithe coordinaé

9. Ripple, Richard and Rockcastle, Vern N. .(Eds.), Piaget Rediscoversd:’
A Revnort of the Conference on Cognitive Studies and Curriculum Development.
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: —»vt1on of act1ons and the other is the tendency of this coord1nat1on to be-'

come reverS1b1e

The concept of a revers1b1e coord1nat1on of - mentai act1ons 1s abstract~m

- N

and fore1gn to most of*us. Ne'can g1vc some sense of 1ts mean1ng by return- :
_ing to, the arguments givén by ch11dren for conservat1on 0ne of the argu- -
ments 1s that a quant1ty is: conserved if noth1ng\Js added or taken away.

S
The concept of addition is a menta] act1V1ty ‘of joining th1ngs together .

Subtract1on 1s a menta] act1v1ty of separat1ng When it is understood thatx
subtract1ng aimounts can exactly compensate add1ng amounts, then these two

e menta] act1V1t1es ‘are in a revers1b1e re]at1onsh1p to -one another “Such as..'
;;_ re]at1onsh1p makes°1t poss1b1e to reason ‘that add§%§ and/or subtract1ng

-lead to changes in amounts, and that do1ng ne1ther leaves amounts the same

or’ conserved A s1m11ar express1on of revers1b]e reas0n1ng is demonstrated‘ -

. in the understandlng that changes in one d1menslon can compensate those in

another Changes in_height, for examp]e, are revers1b1y re]ated to changes

1n w1dth~“ft“Ts‘therefore'poss1b1e for an amount to change in one way. and
s\‘

st11] be the same, because the f1rst change“;;NcomBEnsated\by-a.second* :
.. . B /\
-“ change. Revers1b1e reason1ng -is 11kew1se expressed in an understand1ng

that a quantrty can be changed 1n appearance and then changed back. to its :

== . . . Vo

or1g1na1 form. -

Ch1]dren s understand1ng of conservat1on and the1r scpport1ng argu-A

N e T —

' ments do not ref]ect th1ngs tﬁat _have been taught or recorded from exper- :

1ence ~ Upllke facts, exper1ences, or th1ngs taught the pr1nc1p1e of con-
servat1on cannot be forgotten dny more than one can forget that one S bro-'”
ther (s1ster) a]so has a brother (s‘ster) Conservat1on is a product of'

revers1b1e reason1ng app11ed not Just to obJects, but to act1ons upon ob~

- Jects and more 1mportant]y, to 1nterna1 or menta] representat1ons of v

«




~

: act1 . An understand1ng that act1ons (add1ng, pour1ng, narroang, ]ength-

Lo

' en1ng, etc. ) can be reversed, 1nev1tab]y results in a concept1on of conser- -
. vat1on whlch 1tse]f is centra] to all measurement and a]] concept1ons of

un1ts. Numbers themse]ves are simply abstract representat1ons of un1ts
-

. that‘can be counted and separated: And at its core,:a-un]tb1s no more than .

9.

a”COnception of'an amount'that is conserVed:in spite"of spatial displace-
o ments -~ changes in- arranc,ments, appearances, ‘and so ferth, An ability to
conserve is’ eV1dence that a ch1]d has ach1eved reversib1e’thought'and is

capab]e of th1nk1ng of quant1ty 1n terms of un1ts that can be measured. :

L
‘ 4 B ".'\.\.\_

J

SR YOUR AND PIAGET S ﬁXPLORATION T
- O CHILDREA™S THINKING ~ © ~ BT

-

-

1'f_:-1' "By ‘eight years of age nost ch1]dren beg1n to eV1dence dramat1c chanqes
in much of the1r tthk1ng. P1aget and his co- workers have prov1ded a de-
SR scr1pt1on of these changes 1n a w1de range of: areas and have proposed that

\i"',;-the emergence of revers1b1e thought 1s a pr1mary factqr 1n7£he nature of f

these changes. - ' e T v . T

L B
»

i fsi"' ' The maaor1ty of P1aget E work has concerned "obaect1ve know]edge°"

know]edge that 1s subJect to proof through agreed upon arguments. .For ex
r . B
amp]e one can proveuby the agreed-upon argument. of count1ng, that e1ght
- v /
b]ocks W1]1 rema1n e1ght b]ocks, even 1f the1r arrangement is changedv

._Ihere is a range of s1m11ar prob]ems that concer@ ‘areas of quant1tat1ve _.(

f o reason1ng other than conservat1on. Some of . these are._ t1me, speed d1st- .

.

ance- movement probab1]1ty, proport1ona11ty, geometr . dens]ty, forCe, pres~

sure, and ve]oc1ty.~»

- F: In Part 3 of. th1s vo]ume on Egp]orﬂng Ch11dren S Th1nk1ng /ECT) we '

0 . '_ ' Lo X . .~ . . .

: - - T B . B
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’ amp]e -gebmetry'uses units to describe space - A square contains. four equa]

'ear]y 1nfancy to 1ate ado]escence At some points an»understand1ng of .

o, i ) 2o

focus on ch1]dren s devg]op1ng understand1ng of the conservat1on-of number ,:
‘substance and ]ength measuremegt of d1stance, and the re]at1on of time,
VSpeed and movement. Part 3 cons1sts of a ]earn1ng unit conta1n1ng gu1de-
»1unes for exp]or1ng ch11dren S, quant1tat§§e th1nk1ng and a 30 m1nute _video-.

tape demonstrat1ng the. methods of . 1nvest1gat1on and the deve]op1ng charac-

ter of quant1tat1ve thought between four and e1ght years. of age

" Other subJects 1nvest1gated by P1aget are. not concerned with quantifi-

cat1en. For examp]e P1aget has stud1ed the understand1ng of space #rom

°

‘.

e RNEE

'stra1ght 1inés connected at’ end po1nts to form an enc]ose space. The con-.

o )

' cepts "four“ and I'equa]" are statemenés about un1ts and are thus quant1ta-

£ . Yﬂs

_‘t1ve However, space can be descr1bed W1thout un1ts. For. examp]e, the

. 0
.

'not1on of an. "enclosed space" does not use any quant1tat1ve un1ts '31

Part 4 of ECT concerns P1aget s 1nvest1gat1on of deve]op1ng spat1a1

concepts in ch1]dren bétween four and- e1ght years of age. Aga1n we. see
\

the same stages as revea]ed in quantitative thought . " Part“4 cons1sts of a d

v1deotape demonstrat1ng the methods and results of interviewing ch1]dren

Co - : . Y
" space uses quant1tat1ve_concepts and-ét\dther‘points it- does not. For ex- -

,1between four and e1ght years of age on- the1r concepts oF stra1ght 11nes,

1eft—r1ght and foreground background or1entat1ons, and hor1zonta] spat1a1
. .

e or1entat1ons as demonstrated by the surface~of a 11qu1d ' : s

> ’d

P1aget argues ‘that. the s1m11ar pattern of stages in quant1tat1ve and

spatial reasoning resu]ts from the general under]y1ng tendency of menta] °

'act1v1ty to become 1ncreas1ng1y organ1zed and revers1b]e He has attempted

K4

~/

hto ana]yze, in terms of revers1b]e c1ass1fy1ng and seq_enc1ng act1v1t1es,

all that he has demonstrated in spat1a] and quant1tat1ve reasoning, as. we]]

- XXV'IT ’
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" as other~areas such as causality and genea]ogical relations

In Parts 1 and 2 we exp]ore the deve]opment of c]ass1fy1ng and. sequenc-

1ng in ch11dren between four and e1ght years of age Because-of the import-

L.

ance attr1buted by P1aget to these two topics, w e_have provided a book for'

._each. Part 1 presents a'detailed description of the deveioping understand- .
ing of c]ass1f1cat1on and how to exp]ore th1s development with- children.

= -

/‘\__
In Part 2 we Tikewise treat ord1na] relations, or the 1og1c of sequences

Each book is accompan1ed,by a 30 minute co]or v1deotape.

v
v -

The topic of'c]assif?cation concerns - the coordination of judgments

about'hom objects and events are similar and/or diffeﬁént,.and"the Togic of

some and 511. For example, all cats and dogs aro\animals. Because all of

Ay

" the cats are only, some of the an1ma1s, there are 1og1cai1y more anima]s than

.

;s cats VP1aget argues that the 1og1c of r]ass1f1cat1on is based upon a rever-

y R

\ : S

“sible coord1nat1on between comb1n1ng and separat1ng act1v1t1es, and»that’:'

e

pr1or to the concrete operat1ona] stage, th1s»reverS1b111ty is absent, g1v—,,

" 1

- \'

' 1ng the young ch1]d s concepts an 1llog1ca1 appearance However, it is

-, wrong to ca]] the c]aSS1f1cat1on of pre-operat1ona1 children 1llog1ca1 It

1s d1fferent from adu]t thought yet sy temat1ca]1y organ1zed and cons1stent

.‘,“ in its application.

"Tﬁé second topic ordina] reiations, concerns how chi]dren coordinate
Judgments about such things. as before- after, first- next less than-greater
thgng ‘shorter than ta11er than and so on° Here as well, there is a 1og1c
‘as expressed in the fo]]oW1ng : If St=ve i< older than’ Leon, and Steve is
~ younger than Pete, then Leon is. the- youngest P1aget describes th1s 1oo1c

as the reversal of re]at1ons such as: If Steve is older than Leon, then

e
¢

Leon is younger than Steve

P1aget s analys1s of know]edge~qs complex Some parts are more under- -

b . ‘ V,' | ) o oxxviji
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standable than_others and some are more worthwhile to the‘practicingfeducaas\\\\
tor. In this volume on children's thinking he attehpt to guide you in a
‘first-hand ekploration of part of what Piaget has observed.in.children“s
. thinking‘ In pursuing the reading;~interviewing,?and discussion activities,_
Land by v1ew1ng the videotapes, -we hope to stimulate not only an- apprec1a- ‘
tion . for the character of children S thinking, but a.way of - iooking at
thinking itse]f o | | "

As you work through this vo]cme, vou will gradua11y gain new 1enses

e

. through which to look not on]y at children's thinking, but at your oWN “as we]]
T this topic sparks an interest, you will.come to sense the broad patterns

of commonality that touch’Upon a. w1de range of understandings In another _

_unitof" the F]ex1b1e Learnir_ System we he]p you prepare for - exp]orinq e
' children's concepts in general.l10 - o = a
‘Educators common]y ask about themimp]ications of.Piaget's theory for
education. We address this issuefin the concluding chapters of Parts 1
and.2. lHowever, a genera]'vien can be expressed quite hrief]y. Any signi-
ficant educationai implications from Piaget's theory are to‘u]timateiy be
decided hy educators who have come to experience the character ofireasoning

reveaTed by . Piaget“s methods. To translate Piaget's theory to educationa1

prescription must be preceaed by an apprec1ation of what he has discovered.
@ .

This is the function of the ECT volume.

10._A1ward,'Keith R;,.Norking With Children's Concepts,'a unit of the FLSQ
' XXX |
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---‘\\ S cuAp'r:n,r
\n _ AN INTRODUCTION TO. CLASSIFICATION /
.l o
- ._\\;_\ T NHAT IS CLASSIFICATION? e T

P : T AR

C]ass1f1cat1on 1nvo]ves reason1ng about s1m1]ar1t1es and d1fferences

’ when we ta]k about a class of obJects or events, WE. are talking about
th1ng~ nat are similar. A]] the’ th1ngs in a class have at 1east one: com- o
mon property. HdWéver, the elements or memberS-of'a class, those'thtngs

lthat are Q¥oupéd together, may vary in terms-of how simi]ar they are. For

examﬁie, we cou]d have. a c1ass of dinner forks or a c1ass of all types of o

\...t_
a

forks Both are c]asses, but they vary in the degree of s1m11ar1ty among
the things grouped together D1nnen_forks are more similar to each other
than they aré\to pitchforks. Among elements of a c]ass,,differences and )
osimilz rﬁties éan exist simultaneously | | _
| when we, talk about a c]ass of th1ngs, we automatically imply that they ;
are differen fnom someth1ng e]se For examp]e, the class ofeating uten-

sils is-diff rent from things that are not eatirig utensils. .Yetumany things/

ff—"“that‘EFE“not eatfng‘utens{ls are in other ways sim11ar to them. For examp]e,
'eatlng utensills ane d1fferent from cars but a]so similar in that both are
made and used| by peop]e It would be perfect]y a]] r1ght to put cars and
eat1ng atensils together and ca11 it a c]ass If we were asked to descr1be
the class, weld say, "It S some of the things made and used by people. o
If we-meant = class to be all of the th1ngs made and used by people then

we'd have to include a1rp1anes, TV's, houses, and a]] the other things that

- people make an _use,_“

30
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" The way in which all things.ih a elass are similar to each other is

called the Ttlass intenSion. “Ihtension" simpTy refers to'the pr0perties

of the class or the th1ngs that -are’ s1m1]ar ‘about everyth1ng in ‘the c]ass

You might th1nk'of it as the class name. "“"Dinner forks," "forks,“ "eat1ng
“_utensiis,“ "objects made and used.hy peop]e," are the 1ntens1ye properties
~of our example q]asses.. Al1 classes have an intehsion; that_is, there is

some way in which.all the things in a ciass are similar. _ p '

[P

Another property of classes is the fact that all cTasses have something

in them. This is called the class extension"]]‘ If the intension of the

class is such that everyth1ng must be a d1nner fork to be]ong, then the ;_ o

extens1on is. such that all d1nner forns “could be put 1nto the c]ass, but -

.salad forks,‘butter_forks, p1tchforks, etc., would be exo]uded. If the in-
Jtension ofJa class_Were "allhthings made and used by peopTe;“ then the ex-
‘tension of the class would 1nc]ude TV's, cars, airplanes, etc. '

. Tn order to understand what °]asses are and how tey relate to th1nk-
‘ing,vwe must realize that we can never s1mp]y talk about a single class.
There are always re]at1onsh1ps between classes. The. th1ngs in a c]ass can
»a]ways be divided into. further c]asses and/or 1nc]uded w1th1n other c]asses.
In order to determine a class, one needs to consider 1ts re]at1on to other
—-—————pUSSTbTevc}asses—-ThTs—p0Tnt-w11I—become-ciearer as you. work through this

' un1t

1. "ExtenS1on" refers both to the possible members of a c]ass and the
actual members of a specific class. When intension and extension are coor-
dinated with one another, -all the th1ngs with the 1ntens1on of the c]ass
are contained in the class.

| o 31
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A LOOK AT SOME OF YOUR“QNN CLASSIFICATiON SKILLS

D ‘Activity 1: Soin_é Word Games

The purposé.of this activity is to.give you a perﬁona] sénse of the
re]atﬁonshibs dmoﬁg classes. You can do these activitie;_by yoursejf,
although they may be fun to share with others. There are fiye Sub-
. aétivities, each with a follow-up discussion conce?ning.éoﬁe of the
c]aés re]ationg i]]ustrated'by the'actiyity. ° "
~ INSTRUCTIONS FOR ACTIVITY 1:
-~ In each of the fo]]owiﬁg s!bééétivities'(A-E), there are two words

pairgd together. You §h6u]d try to think of something that is tfue”of both

" words. For example, AIRPLANE-KFTE: things that fly.

1. Suzie-Jane:

2. Ford-VW:

thn-Joe:

3
4. Seagull-Hawk:

5T Jane=Maril AT

6. WW-Toyota: . - ~ ‘
'.7. Lyndon-Jdohn: ' |

8. Duck-Seagull: -




2

t

FOLLOW-UP ‘TO ACTIVITY 1A (Read after completing 1A):

Here are some of the classes that people generally think of when we
present the word pairs 1n ]1st 1A: "gir]s/women," "cahs-" "boys/men,"

"birds," l'mov1e actresses," "fore1gn cars,ﬂ_"Pres1dents of the u. S.,

"water birds."
This simple exercise i]iUstrétes'one type of re]Etionship between

classes. It is called an .inclusion relation because classes include other

classes. For example, "actresses" are included in the class of "women, "

Women

Actresses Women
: ' that are not
~actresses

As another ekamp]e, you might héve said "cars" for pair 2. VW's are

cafs. But in pair 6, you m1ght have said that VW's belong to the class of

"fore1gn cars." All fore1gn cars are 1nc]uded in the class of cars.

.

Cars

: - » Foreign cars
Foreign . USA cars .
cars -




... 1B.

TV-Dishwasher:

TV Movies:

For these two pa1rs, it's quite Tikely that you thought of c]asses
]1ke "househo]d appliances" and "things we watch _for enterta1nment news ,
etc.", Here the same object, "TV," is thought of as belonging: to two d)fferQ
ent c]as5°s because it is tgought of in different terms. This illustrates,
again, the fact that things can.belong to different c]asses at the ‘same
ttme ane that these c]asses de'not'necessarily include each other. A1l ap- :

pliances are not visual media and vice versa. . “.

Appliances - ' o Visual media
TV's Dishwashers Others TV's. ' movies Other:
Name two qther appliances ' : Name two  other visual media

hvs

i
A somewhat different: class re]at1on is 111ustrated by the fo]]ow1ng

1. Some app]1ances are TV's and some are not.
'2, Some appliances are toasters and sgme are not.

These two statements togeéher look like this:
.’ : (]) - (2) -

. Appliances . Appliances
- TV's '; ~~ Other ' " Toasters Others
. 5

1

Y




in (1), the class of “"other" (appliances that are not TV's) includes '
the“c1ass of toastérs because some of the appliances that are not TV's are
toasters. In (2),ithe class of "other" includes the class of TV's because

‘some of the,app]iah&es that are not toasters - ble,

1C.

“Brown tree-Green tree:

Brown car-Green car:

It s most likely that you come up with the c]asses "trees" and "cars."
But 1f you consider both pairs, you m1ght come up with the classes "th1ngs"

and "colors." The re]at1on between both pa1rs look 11ke this:

Trees " o Cars . ~ Green o Brown
AN AN Y ANANS
N _

Green Brown Green _Brown . Cars Trees Cars Trees

These types of class relations are often illustrated by a matrix such

as the following: . S )
THINGS
CARS . TREES
" GREEN
; " COLORS *
o . BROWN
35



1D.

Folk Dance-Fox Trot:

: Gymnastics-Folk Dance:

Polka-Mexican Hat Dance:

Fox Trot-Waltz: °

_Some responses to the above pairs hight be: ‘"dances," "human movement,
’_ "fo}k dances," "formal Eukopean darces." The following is an illustration.

of some of the relations between these classes:
. 1
i

Human Movement

. . 9
. R . -
tA w
- ] . . »

i o : | Dances . Non-Dance
| Folk Formal =~ . Other  Gymnastic Other

European -

- 7/\\ AN

Polka ~ Mexican Other Fox Waltz  Other
.. Hat - Trot ' -

1E.

Gospel-Blues:

:I“Chofaf-ﬁospelz_ . \\\\'

For the above two pairs, you might think'o the classes "Black Ameriél

can music," and “church music.” This is.one of the\ways ‘the relatibﬁships

between these cjas§e§ can be i]lustrated:ﬁ

S




\ 3
, ;‘i‘If';ou considered some of’;he~re]étions‘betWeen these c]déses,gjt
would be-pdséib]e to make ihe‘fo]]bwing statements: |
1., Gospel, blues and choral are a]]ltypes of music..
2. Some éhurch m.sic -is gosﬁel, some éhoral; and Some'is ﬁéifher.
-~ 3, Some choral music is‘B]ack Ameritan,'sdme is church,. some is |
neither. | . ; ” B
4.. Some church music is B]aCk‘Americah, somé B]a&ﬁ American music is
gospel, Some'is‘neither.;. : 4
5._:Some gospe]‘musiC'is church music; §ome s Black American music,

some is both, and some is neither...and on and on..




s

. szcu's'smn OF ACTIVITY 1:

Although you may not have generated the same c]asses (e.q., "mov1e

actresses," "foreign cars," folk dances"), you are ab]e to recoqnize that

they are Iegitimate c]asses and could exp]ain why or under what circunistan-

~3
ces it.s ]egitimate to say for examp]e that "cars" is a class into which

-
\

- both VW's-and Fords can berp]aced,'ang_that~vw's are aisq foreign cars,

which Fords are not. This is a form of reasoning that distinguishes adults

. from children. Chi]dren have difficu]ty'reasoning about the re]ationships

between classes, e.g., that VW's are some of the foreign cars;|that some
foreign*cars are not VW's; that all foreignbcars are cars, but that'some

cars are not foreign. They cannot, simultaneously, incorporate "the parts"

‘and "the whole" ir their reasoning' If a child is given ten cars that are

recognizably foreign to him/her and three cars that -are recognizably U S

| made, and is then asked "Are' there more foreign cars or more cars?" The

response will be "more foreign cars.” The chi]d sees that there are more .

of that part than the other part, U S. cars. S/he does not think in “terms

.‘of cars as a more comprehens1ve intension that includes in 1ts eXtEJSTOH

the more.limited c]ass of foreign cars. The adult takes this sort of rea-

. soning for granted,

We can also understand how the same %hind can belong to a number. of

v

.”different classes that do not include one another In this respect, the

adu]t again thinks different]y than the child. For example, TV s belong-to

't e class of app]iances, and to the c]ass of . V1sua1 media Ne could reason

.that some appliances are also forms of Visua] media ‘and some are not; and

that some. of these are TV S and some are not (e g., s]ide proaectors), that

- some. forms of visual media are appliances and some are-not (e.g., paintings)

[
7
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" and so on. .The young child cannot follow these arguments even when they )
involve physically sorting objects.

- It must be emphasizéd that these differences do not eoncern just being.
able to state or follow statements about the relationships between TV's and
app]iances. Nhat they do concern is the very foundation of thought the
reasoning necessary to the format1on of concepts A roncept such as the

concept HOUSE, u1t1mate1y requires some notion about what is true of all

things called "houses," or what must be true for som h1ng to ke an examp]e
of the concept "house." To"know how all of the bers of any concept or.
cl ssmare‘the same, requires knowing how all of the members are also d1ffer-

er from other~c1asses and for examp]e, how some hodses are also similar

ot other things that are not houses (e.g., skyscrapers) That 1s, a well-

formed concept requ1res the ability to coordinate the relationships between

"all adussome" with similarities and differences. A1l of the above examples

oil down to this 1ssue “and this is prec1se1y what children between two
-and four or five years of age cannot do“‘ That 1s why they are sa1d to be-
'long to tﬁe "pre-conceptua]" stage; ‘While they\certa1n1y have concepts,."
'they{are not of a well-formed nature. Children in the next stage, t':ht-“:.ain'-_t ///
{!tuitiVe\stage,‘know how all the things %: some classes or ‘concepts are a- ‘
" like, at least when concrete objects are involved. But the intuitive-chfﬁd

\

still fails to coord1nate he re]at1onsh1ps of all and some w1th s1m11ar1-_

ties and d1fferences 1n ‘the cons1stenF fash1on typ1ca1 df o]der ch1]dren

“{, - sTaaes OF CLASSTFICATION S L,

he . N . ‘ ¢

A ad

Between b1rth and ado]escence ch1]dren s thinking progresses through

. &
a number of stages, and these stages are c]early revealed in the nature of

- - =10 ™~ : | | . “ . - ’ a'l

. .. 39




.the child's c]assiffcation abilit{es In fact Piaget has argued that it is
the deve]opment of classification that underlies the deve]opment of the
child's thought 1n general']z-’]3

~ This unit concerns children between four and eight years of age. In’

’the fo11ow1ng, a Er1ef 1ntroduction w1f? ‘be given to three stages of c]ass1-
f1cat1on generally seén dur1ng th1s period “
GRAPHIC COLLECTIONS (GENERALLY FOUR - FIVE YFARS OF AGE)»

Most children.between four and five years of age are sti]],in the pre-

conceptua] stage of ihte]]ectuaﬂ.deve]opment; DUring this period the

:chi]d's classifications are called graphic coi]ections.-fThe pre-conceptual

stage'is a long stage, emerging somewhere abound two and gen&ally lasting
to about five years of age. Children must first pass through earlier stages
[ . - q |
- ‘or -ways of thinking before arriving at the’ore-conceptua1 stage, and when

they leave this stage they a1ways enter the next stage, ca]]ed the “intui- .

tive'stage " There is, however, no abso1utq_§e at1onsh1p between the age

of a child and the stage s/he may be‘1n Lo

-

7 To 111ustrate “thé pre~conceptua1 stage *let's imagine a task in wh1ch

a ch11d is given'a number of d1fferent colored shapes to' class1fy

':':"T’ . : 3

f-.d

S ! . -

AR

Inhe]der, Barbe], and Piaget, Jean, The:Early Growth of Log1c in the ~
- Ch11d s -

13. "Re]at1ons," covered in Part 2 “of ECT are cnns1dered by. P1aqet to
~ be equa]]y important to thought

B
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After the child. becomes familiar with the mateq1als,s/he is asked to
In respense'to these ihstructions,

"put together the ones that are alike."
| Te The term "graph1c" means .

children in this stage-forn‘graphic callections.
that, the cirild forms col]ect1ons of objects that form a v1sua1 ‘whole

p1cture or r'atte|r‘n, rather than considering the s1m11ar1t1es and d1fferen- .

ces between propert1es of obJects
Here are some examples of graph1c co]]ect1ons

[

(A

N

4 )
7%
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. The two. Signffieaht'things in all four examp]es:are'these~
| 1. ’In each case, (A-D), the rh1]d is concerned with the arrange- .
-ment of the -objects. R ' i
' 2; 'In each case, either there are:

a. No c]asses or collections in whi h a]] the th1ngs are
the same -- no c]ass intension (examp]es A, B) '

R B <
b. There are a few groups inr wh1ch all the th1ngs in the
' groups are similar, but not all the things which. could
belong. to" the group are in:it (D), or the similar th1ngs
~..are together because of the pattern they form (C).
common example is for children t3 put a’/number of rect-*
~angles or squares together because they it together P
. nicely. . L : g

.'There'is nothing wrong with forming_tisua] Who]es,.patterhs,.and so on.
- Great paintings and great architeetura] athieVementooahe visual wholes.

But the chi]d's;thihkihg is‘different,, The chi]d thinks "being a]ike,"
."being similar," "having something ih-cohhon,t "being the same," are alil
'equlva]ent to say1nq that all the parts of a picture are the same because |
_xthey are parts of the p1cture Now we reason like this ourselves. For

" example, we might say all “the parts of a‘car.are'a]ike becaoie they helong -
o ears, Seéause}they goltogether to make uo.a car. But we cou]d-also\f
think of the whee]s;'for examp]e,“ae beihg'simi]ar t;'each other, and simi-

- lar to the wheels on other cars; wefeou]d think of various types of cars. .

A~
i

13
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o be1ng s1m1]ar to or d1fferent from each other or think of all the parfs

. be]ong1ng to the c]asse° of metal, rubber, plastic, and glass.  That 1s, ,
we can reason about how a]] of some things are similar to each other but

~also diffehent from other things. " The child simply does not reason about

_S|m1]ar1t1es and d1fferences The pre-conceptual chi]d makes things simi-

largpy arranging them so that they form a whole, an ‘object.

This character1st1c of the pre-conceptual ch11d S th1nk1ng 1s not Just
,'an 1ssue of what the child does ‘with a bunch of b]ocks when s/he is asked
to sort. Graphic reason1ng has been shown to- also be true in a number of
'other areas of menta] act1v1ty Ask1ng a c“1]d to sort blocks is just one
' of the ways ‘that we can see th1s character1st1c It is a simple and re-
ﬁveaj1ng teg;hmque».]4 S o | l, | Z "

4

NON-GRAPHIC COLLECTIONS - (GENERALLY SIX-SEVEN YEARS OF AGE)

Most ch1]dren between six and seven years of age are st1]] in the in-

tuitive stage of menta]_deve]opment. During this stage the child's c]ass1—

fications are ca]]ed nongggaghic cb]1ections because they take into consi-

derat1on the s1m1]ar1t1es and: d1fferences among objects. Thefchi]d no long-

er thinks of “s1m11ar" solely in terms of "belonging together" as paht of a

~ AN

' graph1c or v1sua] who]e.
‘Here is another set of shapes (attribute blocks) that might be used to

Cw

assess classification skills:

14, Parts 2 = 4 of ! the ECT series explores the same tendencj of the child
to think graphically in other types of activity. The unit, WOrk1ng With -
=Ch11dren s Concepts, explores the 1ssue of ch1]dren S concepts in general.

- a

_ 14
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This se* of materials is ]ess comp]ex than those genera]]y used. In -

| addition, the rea] insight into the ch1]d 's c]ass1f1cat1on comes from ‘see-
- 1ng both how the c]asses are formed and how the child responds to questions
and add1t1ona] prob]ems posed .by ‘the adu]t. Our purpose here is s1mp1y to o

point out some of-the main features that characterize particular stages of .

AA . :

development

~.

Examp]es of non-graph1c co]]ect1ons

i
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.There are—two ways in which these exampTes'of non-graphic collections arc R
more systemat1c than the c]asses of the pre-conceptual ch1]d
1. AI] the c]asses in examp]es E and F have an intensive property.
In E1 it is "co]pr,".1n E2 it 1s:"tr1ang]e," in E3 it is "color,"
B and,in E4 the objects are grouped t09etherebecause thexuanewthe;'
'Z.same'color and‘shape..e |
2. Visaa] arrangement afone»does not determine_nhich_objects go
L~~w*~ww~=together 15 | '

" There are also two ways in wr1ch the examples show that the 1ntu1t1ve

, ch1]d s classes are less soph1st1cated or less well- organ1zed than those of

ch1]dren 1n the next stage, the concrete- operat1ona1 stage

1. Extension is not coord1nated with 1ntens1on ,FOr example, in E

one - of the c]asses (E1) is all dark obJects. However, some dark

\

obJects are in E2 as well. . .
\ . ‘ L=~

15, HoweVer, children in the 1ntu1t1ve stage are often concerned with
arrangement of objects within the class and, on occas1on, produce. graph1c
collections Just as adults sometimes do. .

16
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2. The ch1]d s use of 1ntenS1on, the s1m1]ar1t1es and d1fferences

def1n1ng the classes, is 1ncons1stent For example, in F some

- ‘//i. of the shapes are put together because they are the same shgpe and

the same: size (F1 and F3). 0thers are together because tbey are

"the same shape and color (F2 and F6), and others because they are .

the same shape on]y (F4 and F5).

-

The 1ntu1t1ve child's inability to coordinate intension and extension,

_vand the 1nab1]1ty to . use 1ntenS1on con51stent]y affects h1s/her ab1]1ty to

&

'_reason Be1ng able to coordinate’ 1nteGS1on and extension, and being* ab]e
to clarify 1ntens1on underlies the ]og1c necessary to form conS1stent con- .
cepts. For example, if I.were to ask you how a]] forks are a]1ke you
might say they have points If1 asked if a1] th1ngs with points are forks,
“you Wou]d say'"No " You know that need]es, kn1ves, and a number of th1ngs |
with p01nts are not forks That is, forks are only some of the th1ngs with
points. If I asked, "Are there more th1ngs with p01nts or more forks in

P

your k1tchen7" you 'd say, “More th1ngs w1th p01nts" because you know that

\
some of the th1ngs with. p01nts are -not- forks. As you w1]] see, ch1]dren
“ oy .

in the 1ntu1t1ve stage do not reason in such- a conS1stent fash1on

THE-EONCRETE—OPERATIONAL:STAGE (GENERALLY STARTING BETWEEN SEVEN AND EIGHT ,”

YEARS OF AGE) _ _
- . The last stage to. concern us, although the child's ab1]1ty to hand]e

the reiat1ons between c]asses continues to deve]op, is the concrete-opera-

tional stage Ch1]dren in th1s,stage classify obJects in a way that is °
Tessentially indistinguishab]e from the way adults classify. Most children
_ between seven and e1ght years of age start showing some of the character1s-

t1cs of th1s stage. Howeyer,4concrete-operat1ona] reason1ng ‘is not We]]f{

_:.]7




developed until late childhood, around 1 or 12 years of age.
Here are soine examples of how a cOncrete-operatiOna] shi]d may c]ass~

_ify the same shapes used ear]ieritq illustrate the intuitive child.

Oo )

G.

L [:1 AA

i

0 4 =3 Q

shapes with s1des - f shapes without -sides

4,._...,:. RN S N\
o T

OADOCT- O " O

| There are a number of waysbin'which the c]assificétidns of the concrete--
4 opgrafiona} cthd are'betté? organized_thah those of the‘pre-concéptua] or
iﬁtuitive<chi]d;_ By‘talkingiwith the child, and by posing a'variety sf dif-
ferenf‘c]assificat%on’prpb]ems, we:wou]d3c]ear]y~sée‘a_greatér numbef of
s
I ¥




ref1nements in the concrete operat1ona1 child's c]ass1f1cat1on ab111t1es
Here'are some s1gn1f1cant points about the above examples: -
1.' A1l the c]asses in examples G and H have 1ntens1on coord1nated-
W1th exterision. That is, all the elements in each group]ng-are
: sini]ar in some.way; and aiT the things with that fntension or
' property ‘are grouped toqether “ .
2., The 1ntens1ons, the s1m11ar1t1es and d1fferences within and be-=
tween c]asses, are we]]-coordlnated and often comp]ex, as the '
| - diagram for exemple-H shows. o
3. . A]lithe objeets in both G and H are simultaneously classified in
a number ‘of ways. That is, each element is understood to belong .
to a number of c]asses7at'the”sane,time, In G, 1tbis clear by the
arrangement that all the shapes are understood to belond to three
c]asses-at'the same time; coior‘(light-dark), shape'(trianole,
square, etc), and size (1arge-sméi]) In examp]e H, all the ob- -
Jects are understood to be]ong, at the same t1me to the class of
shapes w1th.S1des, to the c]ass of big or sma]]‘shapes_and to
either the class of ‘squares, triangles; or oirc1es, etc.. This is.
_called class muitip]ication} ‘ . | )
-The general pattern or sequence of development as we have outlined it -
”has‘heenvshonn to be characteristic of children throughout the world.16
: These f1nd1ngs tend to support Piaget's theoret1ca] claim that experience,

in the specific sense of be1ng taught how to c]ass1fy, is not the underly-

ing cause of this common pattern.- However, it shou]d-be_noted that whqt

. : . | v .
16. Dasen, Pierre R.,.Cross-Cultural Piagetian Research: A Summary.
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" can he taught or, more accurately, instilled by cu]ture,ie the»basis of{.:

‘ intension;, the perspectiye&trbm.which things are viewed’ae being sihﬁ];r.tp
or different fromjeach nthen. The child of a‘Bedouin nomad mightvnlate,a .
,dog and a camel- in the class of‘domestiE animale; whereas a Brooklyn grocenfs
child might piace dog and cat in the domestic, animal c]ass,hand camel with
]ion in the class ef zoe animals. " Even simp]e graphic‘collectionsvare in-
f]uenced by the cultural context a pattern that is 1nterest1nq to a fisher-
man's ch1]d might not be so to a child Tiving in a desert. -

Natura]]y, the issue of classification is not s1mp]y pne‘Of what we
choose as our basis for saying things are simi1ar bk different. ‘C]assifiQ

| cat1on u]t1mate]y concerns the ability to reason about the re]at1onsh1p be-_
tween c]asses, to coordlnate 1nten510n and exten51on and to think about
s1m1]ar1t1es ‘and differences n a consistent fash1on. The fact that these
coord1nat1ons are not seen in ch1]dren prlor +o the concrete-operat1ona]
stage 1nd1cates that the ch1]d's concepts and the child's th1nk1ng are mar-‘

keQ]y different from that of adu]ts Voo
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DOING A CLASSIFICATION TASK

Ac'nvssy 2: Sor'ung Pictures — Adults

o

In th1s act1v1ty you W111 co]]ect about 20 p1ctures to. sort into

groups of th1ngs that are s1m1]ar After you have sorted them,

you will have a partner do 11kew1se and then compare both your results.
_rThe purpose of the act1v1ty is .to give you a first hand exper1ence
. with some of the thought processes that one goes through 1n classi-
'fy1ng In add1t1on, you will see how other adu]ts c]ass1fy 1n ways 2

8

that are 51m11ar to. you, but a]so dlfferent from you.
~ MATERIALS:

A magazine, scissors, a .partner.

INSTRUCTIbNS FOR ACTIVITY 2:
. -1, Pick a magaz1ne that you are w1]]1ng to cut up.- Pick one w1th a
large number of p1ctures preferab]y photographs of actua] th1ngs
Advertlsements are a good source _ A _
2. Go through the: magaz1ne and-cut out at least 20 pictures that
catch your attent1on Cut out s1ng]e objects, i.e. s p1ctures of

.
one thing or a p1cture of th1ngs that.are all s1m1]ar, e. g.,.a

| group of peop]e -
3. Use Act1v1ty Form A for comp]et1ng the act1v1ty

' .4. Put together,p1ctures that are a]1ke in some- way Make as many

c]asses as;you can, mak1ng sure that things that are s1m1]ar are

put together. Urite down-what the classes are and‘what s in them.

2’] " ‘




For example,

| C]ass name "__._ o ‘Fictures ;n dtoun
Anlmal5 - d | Aj
e o lion -
T elephanT
\ \ R ..-5:.? o

w1thout changing your groups, try to comb1ne some of them to make
as few c]asses as poss1b]e (but at 1east two)

class names.

Write down the new

D

aa
Rt

Now mix up all the p1ctures and re-c]ass1fy them, try1ng not to

use any of the c]ass names you used in Steps 4 and 5. HWrite down o
the names of your new.c]asses

(Mak1ng a few c]a§§§$ is probab]y P
| Sas1er than forming many of them ) L s
7.'“Exchange your pictures with your partner and repeat Steps 4 through
IR -
.~ 8. Discuss

_ { \the activity with yodr partner or with a group of cther
E | 1earnérs; '

Sy

Focus on:

) a.b'Sha i

ing tne”claséés you and yoﬁr pantner-fqrmed.’ '
| b, Diszzééing-now you and your.pantnér were‘s1m1]an in your
approach and the nature of the c]asses you formed. Dis-
7 cuss how you were d1fferent as we]]
c.

9]

D1scuss what kinds of dec1s1ons, difficult and easy, you\
had to make in ompleting the task
o - - [ - '

]
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ACTIVITY FORM A: Sorting Pictures & Adult

]

NAME:

] DATE:, :

" 'To be used for Activfﬁy 2, pagé 21

=4
&

- 1. . After you have selected your 20 or so pictures; put together pictares
.- that are alike in some way. Make as many classes as you can -- making-
sure that things that are similar are put together. Write down what.

_the classes are and what's in them. ' - _ T

CLASS NAMES © CONTENTS OF CLASSES . . -

/.

. '\\v '
2. Nithdut'changing your.groubs, try to combine Some bf-them to maké'és"J
~ few classes as possible (but_at least two)}. Write down the new class
< names. - * S L : o :

-~

CLASS NAMES

Coxn

3. Now mix all the pictures and re-classify them,.trying not to use any of
' “.the class names you used in Steps 1 and 2. Write down your new class i .
__——ndmes. (Making a few classes is probably easier than forming many
: of them.) : o ST o i
e - - : S _ | S
 CLASS NAMES ~ .~ . S i

.5;2 ﬁ).'  3




EEA e ro S ;//
”""FbLLow-Ub"ﬂTo ACTIVITY 2: . (Read ‘after doing Activity 2) ' o

Do1ng ‘this, task on my own, I came up with the fo]low1ng Ne'T] use it _

-as an examp]e.

STEP4" T . : "'gv".v«, \"‘-‘

C]ass names B Plctd%es dn group L -Zi(;

1. pens ' s ’ founta1n pen
| | ball point - oo
2. . women o - A. : b]ack/white photo, (fu]] f1gure)

, co]or photo, (waist shot)

3. -apparel ;f : : *shoes
'%‘. S . ' pUrse )
4. cars’ v . Co ~ Ch1evy . . S ;
| " CadjTac | | |
> ' - . Jaguar” o , -
e W . e ’
A . L : o o -
, - 5. visual media - -~ slide .projector -
N -
. ' Lo ' ' - 2TV
6. musical éntertaihﬁent "‘ piano.

_ g’]'recokd player

7.7 clock ----- clock |
8. c1garette 1§§Mter SR ;f;;_ éigafette lighter ?

9. @ wine bott]e ‘;""""f;;f';f-j— wfné'botﬁ}e_ L

10, words™ ;a; o IR . pioneer - S ) b
B ./'; .”i' L i s toﬁﬁ ,if TR _  | lf}»‘ g
11. 'p’ttéﬂ-p]ant.---_-;---___i_;___f potted plant . v
‘12.. VZ§selsq o - ".') cups.  .1- ‘ - o

| | . ~ pottery bow




There are two relevant points to what.£gdid in Step 4. - - 0
v 1. 'some of my'ciasses had only o e pfcture;in them because I couidn't .
. f1nd another class_to put thengicture in, even though I know that.

everyth1ng is s1m11ar to somethtng else in at 1east one way '

Most of my classes contained the fewest number of th1ngs that were

)

max1ma11y-s1m11ar to each-other.' For examp]e, the sma]]est group .
I cou]d f1gure out for the p1ano and\record player was "muslca1
entertalnment " I could have put them in a 1arger groug such as

o thek;]ass of th1ngs made by peop]a but that would have;resu1ted in

one large class. N4s1ca1 entertainment was he sma11est class I

‘cou1d put them 1n. Another way of Tooking at it is that I formed

as many dlfferent classes as I could.’
" STEP.5: |
" Here's what I did at Step 5:

-7 - - Class names . . S , ; \
“, 1. machines - (1 comb1ned groups-1,4; 5 6,7,8,
i - from Step 4,) -
' e ;2.:'containers 47 _ (I combined groups 9 1,12,
| :  from Step 4.,).
1 fl . . / . ;} '
3. words 7’ . Same as 1n Step 4- ¢
4, -appare1. " (I combined’groups 2 and 3, because‘

both women are wearing ciothes;)

t ' .
~Two. po1nts are of 1nterest. ' _ , v

i ’ .
1. -1 was ab]e to ma1nta1n the 1ntenslon of a]] the prev1ous t]asses

/////‘  and yet, at the same- t1me combine them to reduce the 12 groups
- to four.- For examp]e, all pianos, pens, etc., are mach1nes
4,7 2. The extension of the c]asses is now 1arger, that 1s, they 1nc1ude

S | more thlfgs and, at-the same time, things in my new classes are




. Tess s1m11ar than those at Step 3. 1 éou]d make'them even-less
s1m11ar by saying, for examp]e that all 22 pictures are the same
. because they are "p1ctures" or everything . 1s either “an1ma1 "

¢

""vegetable," or "m1nera1 L S IR

STeP 6: S N
For my th1rd group1ng, I came up with two c]a;e§> that have more
extension than my previous classes. H 4’\\ | ‘ .j;;#
! . | -s€lass names-' T
4% ~" h].. B]ack’and.white photos‘j_ B : ’ \\

- 2. Color photes - . = SR

Two points-of'interest ' | }_,

1.1 know that all the th1ngs in _these two c]asses be]ong, at the the
same . time, to the earlier c]asses s

2. I,a]sofkhpw that,a}] of my_ear11er classes could have been'divided

into "b1aek/white"'and.ﬁcelor"‘c1a$ses.
Activity 3: Sorting Pictures.— Children

- In this activity you will do something with a child that is similar
to what you did in Activity 2. Itfmight be herful to read some gen-
eral’ \Jnotes on 1nterv1ew1ng ch11dren before you work with ch11dren

These\ar‘e on pages 49 52. S f

J
MATERIALS: . . o o
. | |

- A magaz1ne, sc1ssors, a ch11d between four and e1ght years of age



INSTRUCTIONS FOR ACTIVITY 3:
'1._:Your f1rst task will be to find, a child with whom you can carry -
out Act1v1ty 3. The ch1]d shou]d be between four and eight years
:.of age and 1dea]1y shou]d be fam1]1ar with you and used to work-
ol 1ng.w1th you. If not, pay part1cu1ar attention to putt1ng the

2. To.begin. the tas , you ]] need to se1ect some p1ctures to sort.

child at ease.

i’—(:i'-:You can use the p1ctures in Append1x C, or he1p ‘the ch1]d cut out
some from' magazZnes If you use the magazine, the act1v1ty w1]1

'. be more fun fo% you both And because each child se]ects d1ffer- .
ent p1ctures /1t a]so assures the ch1]d that you- can 't, ‘compare
with others the1r sort1ng of the same p1ctures ' ,'f/
If you choose to use a magaz1ne, have the -child cut out, p1ctures
Iof th1ngs that they want to use- 1n 2 "sorting activity." If the
child's age makes it too time consum1ng to have him/her cut p1c-v
tures out, then have h1m/her select them and you cut them out..

! - Mak up co]]ect1on of between 12- ]5 p1ctures While cutting

a
out shapgs, have the ch1]d te]] you what it is that‘s/he\is cutting

!

out. ﬁ“What is it? what do you ca]] 1t?" and so on

'3. Use Activity Form B for comp]et1ng the act1v1ty
th1]d to put together pictures of th1ngs that are\allfe

ay/ L‘—_T;’ - - " ‘ s \\

‘ t/the child know that s/he can do 1t any way s/he wants. N

.
"

t gether because they rake up a whole, for examp]e putting

‘ \\' . 56\ N V f‘}

4. Ask the
in some |

N\

Give assurances that s/he is- do1ng what you asked S

i
7/a child forms graph1c co]]ect1ons (i.e., putt1ng th1ngs




- 5.

E the sense. that s/he accomp]1shed what s/he wa'

bined.

- a purse with a woman: because women carry them, or a person
w1th a car because peop]e dr1ve them), ask h1m/her how a]]
the th1ngs in the group are the same. DO NOT TELL THE

1CHILD THAT THINGS ARE NOT THE SAME IF S/HE SAYS THEY ARE.
Let the child- work at h1s/her own pace 0ccas10na11y ask,

s everyth1ng in the right group now?"

~.When the ch11d is sat1sf1ed w1th h1s/her effort, ask what to ca]]gt

various groups "What can'we ca]] all of these?" - po1nt1ng to .

/.

a group.

Make ‘a 11st1ng of the things the ch1]d puts together in the var-

~ ious groups.

If the child is still 1nterested in the act1v1ty, you can ask the

AN

'.ch11d to put some of his/her groups together. Say, "Put(some of

gether." Ch1]dren below the age of five will find your request

.
confus1ng If they don' t. get the idea, you should make your re- .-

’quest easier to'understand For examp]e you m1ght po1nt to a

group and ask if it is a]] r1gnt to put it with another group

If the ch11d is- st111 confused, stop. But' eave the ch11d with
asked to do

~ If the child does combine groups, record wh1ch groups vere com-

N 57
.

your groups'with'each other so that thihgs that are a]ike are to-.‘



ACTIVITY FORM B: Sorting Pictures - Child

. Name: - R | Child's name:
Child's teacher: L ' Child's age:
Date: ' ' )

To be used with Activity 3, page 27..

>

N

(Check One)

- for the ch11d [:]

‘Do(comprTIONS) S sav

“Put out the 15 or so pictures. I WANT YOU TO PUT TOGETHER PICTURES .
' . - THAT ARE THE SAME IN SOME WAY.

Record .nhe groups. .

_ Record which group you asked  WHAT DO YOU' CALL ALL OF THESE?

about and what the child said. (Pointing to one of the ch11d s
' ' ' groups)
- 31



RN

3

- If child is able to form
-classes and is still :
~interested

Record what child does.

WHY DID YOU PUT. THESE PICTURES
TOGETHER? . -

e

" PUT SOME OF THESE GROUPS TOGETHER
' TO MAKE LESS GROUPS, SO THAT THERE
ARE NOT AS MANY PILES.

59
.32



_ FOLLOW-UP TO ACTIVITY 3:

The best follow-up to this activity with children is for you to dis--

cuss with other adults what you did and observed.

The following provide somé focal points for your discuséion'

1.

S W ~N
L] . .

Recall what you d1d asked the child to do, and what the ch11d did.
In what ways did the 1nterv1ew go well?

In what ways did‘it not gq,wel]?-

I%.therg‘wére problems :or misdnderstandings,.how cou1dryou'maké

the interview“betterlif»you did it again?

How was ‘the child's performance similar to or Gifferent from how

you wouid solve the problem?

~ How ¢ you think a younger .or older child might deal with the task?

<

e
<

33
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. CHAPTER 2

WORKING WITH CHILDREN

This ehapter is more "doina“'oriented than the intreductohy.chapter.

As you werk through Chapter 2, you will leern to admiﬁ}ster three types of :
classification tasks and to record the child's rresponses in a way that will-
he]p you assess h1s/her stage of c]ass1f1cat10n and 1nte11ectua1 develop-

_ment.

INTERVIEWING A PARTNER.

7

The three tasks are:. -inclusion problems, free, and stfuctured sorting.

_Activity 4: Class Inclusion Problems (bead‘é)‘— Aduits

;

- You will start by édministeringvtheseﬁtasks to yoUr'partﬁer. Then -
“you will take the role of child and complete the tasks‘for ydur part-

ner,

MATERIALS:
o . v . . . - ) . z .
- You will need 10 beads of two colors that can be strung on a string.
*You should hage two'pf.one color and eight of another. A1l the beade

'should be made of .the same material, preferably wood. For examplé,
. 5

10 wooden beads

8 wooden beads _ 2 ye]]ow wooden beads

You w111 also need a string onto wh1ch the beads can be eas11y strung

’. P

35
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-

" INSTRUCTIONS FOR ACTIVITY 4:

1. Use Activity Form C to determine what questions to ask. Make

~sure you-read it thoroughiy and understand it before you begin.

Keep in mind that you will be comparing wooden beads and red

beads; not red beads and yellow beads.

é. Record the reSponses of your partner in the appropr1ate spaces.
\
3. Switch roles and have your partner interv1ew you. rou can play -

the role of a child if you choose. S

36



: - ACTIVITY FORM C: Inclusion Problems

‘Your name: ‘ o Child's name:

_Déte: . _ _ - Child's age: ' s

Child's Teacher:

This form is to bglused fb'complete.Activities 4 and 8 (pages 35 & 57).

.-‘ . LT . . oL

DO _(CONDITIONS) E | SAY
Present_the beads all ona . WHAT ARE THESE? WHAT DO YOU CALL
necklace. . THEM? : '

<

" WHAT ARE THEY MADE OF?

.

!

. ARE THEY ALL MADE OF WOOD?

w

Have child take necklace - HOW MANY WOODEN BEADS ARE THERE?
- apart, - _ - .

HOW MANY RED ONES?

ARE THE RED ONES ALSO MADE OF WOOD?

A .'How ABOUT  THE YELLOW ONES? ARE THEY
- ALSO MADE OF woon?

*ARE THERE MORE WOODEN BEADS OR
MORE RED ONES? (Refer last to the

" Targest collection of s1ng]e color
beads ) WHY?

63




If child says there are more I KNOW THERE ARE MORE RED THAN
(red) than (wooden) - YELLQW, BUT ARE THERE MORE WOODEN
- . ~ OR MORE RED BEADS? :

e

o S ' L WHY? —
: . N . ) ’ _ _
~ If you think child is not .. IF I TAKE ALL THE YELLOW BEADS ANAY;
sure why there are logically WHAT WILL BE LEFT?
more wooden than red beads, - .
continue

WHAT WILL. BE LEFT 'IF I TAKE ALL THE
'WOODEN BEADS AWAY?

*ARE THERE MORE woooEN OR MORE RED

. BEADS?
WHY?
- If ch11d says there are more +  MAKE A NECKLACE OUT OF THE WOODEN
¢« red.., . 'BEADS..
If child does not put a11 the WOULD IT BE ALRIGHT TO PUT THESE
beads on . the string. (ppinting to excluded beads) ON '
' C - & + THE- NECKLACE? ‘
~ WHY2 OR WHY NOT?
Take beads off the necklace *IF T MAKE A NECKLACE OUT OF WOODEN

BEADS AND YOU MADE ONE OUT OF THE
- RED BEADS, WHO WOULD HAVE THE LONG-
- ER NECKLACE? "

h oL

* Class Inc]us10n Questions - we have used wooden beads as an examp]e, but
of course, these sort of quest1ons can be asked subst1tut1ng many other .
*  kinds of mater1als.‘ : .

a




Activity 5: Free Sorting (attribute shapes) — Adults - | \\

In this task you will admjhister-a free sorting task to your B§rtner.'

~ Afterwards, You'll switch roles. - \\

MATERIALS: o 5 , | \
~ Attribute blocks (See Appendix A).

‘3 colors (red, blue, yellow)

o
Bt

2 sizes
5 shapes (triangles, circles, squares, rectangles, hexagons) colored ";\
letters - mixed assortment with at least three of the‘attribute block \\

Y

colors. ‘There-shduld'be dup]fcates:of some letters, but not all.- -

INSTRUCTIONS FOR \ACTIVITY 5:

| 1'1 Use Activity Fprm'D.
.é. Record your pértner'é responses
3. Switch roles. '

-




\ ACTIVITY FORM D: Free Sorting (Attribute Blocks)

é

Younr name: : . C?i]d“s'name:

" Date: . . \ C?ild's égn:
Child's Teacher: L | |
. - |

|

o, ; To bé u;ed for Activities § and 9 (pages 39 & 63).

., ———

-0 00 (com)mons) ] : SAY /
I - o
|, WHAT DO I HAVE HERE? - g
‘ | : ) a

Put ouc\all the shapes and letters
in a mixed order. :

,; N ) . v I

L}

.f’ ‘ . THAT'S RIGHT (shapes and letters).
i _—“ ' I'D LIKE YOU TO PUT TﬂPfTHER 1HINGS
v THAT ARE ALIKE :

If child asks about the number of ' YOU CAN MAKE AS MANY <. iS FEW A%
p11es : . : _ YOU LIKE. BUT MAKE SURE THAT ALL
R THE THINGS YOU PUT TOGETHER ARE
ALIKE OR SIMILAR IN SOME WAY.

. ' : , | | 5 }P
Record what child does. / '

e L]




N .

in which the members are not -

Select a group; -preferably one . WHY DO THESE'BELONG TOGETHER?
all alike. ,. o ~

/ (Describe the contents of the HOW ARE VHEY ALL ALIKE? ~ + *
' group you ask about.) o

IF- CHILD IS ABLE T0 FORM COLLECTIONS OR. GROUPS' OF SIMILAR "HINGS, GO 0N
T0 ACTIVITY 6 -- FORM E: STRUCTURED SORTING. o




»
~ - s . . . W

?
Actfvlty 6: Structured Sorting (attribute shap&s) — Adults

" This activity is an extension of Acti.vity 5. The p‘urpo'se-is to, ac-

".quaint you with how people coordinate "'all and some" with similarities

~and differences whenthey are asked®to combine groups. - . @ '
'MATERIALS: - e o

' : ‘ .
Same as in Activity 5; plus three pieces of plain paper.’

\

INSTRUCTIONS FOR ACTIVITY 6: ' , I
S'ame_'as:. Activity 5. Use Activity Form E.




© ACTIVITY FORM E: Structured: Sorting (Attribute Blocks)

o

~ Your name: . | " Child's name: .

>

Date: i ' . Child's age:

b ’

" Child's Teacher:

) "'4 N . ‘ . . i \\
This form is to be used to complete Activities ‘6 and 9 (pages 43 & 63).

.\

DO (CONDITIONS} . - SAY - |
 If in Activity 5 the ~%ild. 'PUT SOME OF YOUR GROUPS TOGETHER. ' PUT
f_rmed a- large number-¢. L THE GROUPS THAT ARE THE SAME IN SOME
groups, have him/her com" . WAY TOGETHER. i
bine them. B B .
o - e
- (If the child formed only - (I WANT YOU TO MAKE MORE GROUPS, SMALL-
a ew groups in Activity 5 ER GROUPS. TAKE THESE GROUPS APART -
-have him/her break them © AND MAKE A LOT OF SMALL GROUPS OF
into smaller groups.) . - TWINGS"THAT ARE THE SAME IN SOME WAY.)
Y L.

Record what child does.

~

" HOW ARE THEY ALL ALIKE? ——~

(o]
e




. i \/

o /

' Mess up all|the shapes and 1 WANT YOU TO MAKE THREE DIFFEREN -

R letters. Put out three . " GROUPS OF THINGS - GROUPS YOU HA
" .. pieces of/paper, : . ; MADE YET. '
' o o ", (If child already formed three groups,
] recall what they were and ask for a
new, different classification.)
Record the three groups. You CAN PUT YOUR GROUPS ON THESE. PIECES
- R N ' OF PAPER IF You NANT TO.

oo L

, : | ‘

" If child easily ‘does this,
ask for another way.

TRY TO THINK OF EVEN AN THER NAY YOU
.COULD FORM THREE GROUPS!

N

/

4

Record the hew groups.
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‘ \ _
WATCHING A VIPEOTAPE

|

In this section of Chapter 2, you w111 view a v1deotape show1ng
“chi]dren four to e1ght years of age be1ng interviewed on the same ‘tasks
you did in Act1v1t1es 4 - 6. ) |
Th1s tape was made at the Hillside Pr1mary Schoo1 in Berke]ey, _—
California, with the cooperation of the school, teachers, ch11dren and
| their parents The ch11dren were se]ected by the1r teacher, pr1mar1]y
on the basis of the1r ab111ty to cope w1th the tremendous confusion of
: a \ndeo productIon and the stress of be1ng filmed. |
| The youngest. ch11dren were 1nterv1ewed by their: teacher, Daniel
‘Peletz.. The six, seven and e1ght year o]ds were 1nterv1ewed by someone
ithey had just met. There was no rehears1ng and no retakes Desp1te the'
' presence of strangers, the phy51ca1 d1scomfort and chaos, and the general N
' unfam1]1ar1ty of the situation, the ch1]dren were able to concentrate on
the tasks, were ser1ous1y involved, interested and- on the who]e, enJoyed

themse]ves. Th1s illustrates the menta] power. that children of any age

br1ng to bear on acfivities that tap the1r intellect and reasoning. "While
the-raw footage wa! ed1ted for c]ar1ty and the-restr1ct1ons of a. 30 minute
‘show, what you seéé is an honest and accurate portraya] of . ch1]dren active-

.'

1y reasoning about c]asses.,. | S ‘ o .;v'.-

)
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‘Ac_tlvl't_y 7: VIpWIng the Videotape — The Develo'pmem of cléésljlcatldn.

\\

INSTRUCTIONS FOR ACTIVITY 7: SR N
B ) ", \ . - . L , X ) \\
1. Review the following outline of the tape: o

\

R

child | Age | stage—— [ “Problem
" Ian 4 Pre-ééhtéptual. | " 'Béaag

Ryan  8- Concreie—operational' Bead . | N

Dérri]yn 4 'Pre-conceptual Beads X

lan | _4: Pre-conceptual | Free sorting

Darrilyn 4 :Pre—conceptual. Free sqrtihﬁ

Miles 6 Intuitive , | Free softing n

- . ' ' ’| Structured sorting
o Ryan : 8 jConcrete-opéFational Free sorting |
: o Structured sortjng‘-
SUNMARY

~2.. Look for how Ian, Darrilyn, and Miles handle the tasks different]g
thar® adults. ‘Look for similarities as well. - '
3. Look- for how Ryan's performance is'éfmilar to that of Sdults{ as
well as different. - | . _ ‘ '
| (You can use thé transcript of the tape - Appendix B - to make”_‘

notes on the film.)




=TT " INTERVIEWING CHILDREN

In th1s sect1on of Chapter 2, we'll d1scuss a number of 1ssues that_._a———

___,,»«——"—'

will he]p you prepare to 1nteryJew—ch11dren on the tasks you saw/Jnlthe

e

R

”“Vfaeotape

-

A : ) ) )

~Do's and Don'ts of IntervieWing

e teleny,

> ?“ 1. It is impertant that you enter the interview with the right atti-
tude. 'This should be a curiosity about how ch1]dren classify, and.

a willingness to exp]ore ways of f1nd1nq out DO‘not be concerned
Y

with whether or not ch1]dren have the "r1ght" answers., There'are -

,__.,_ e

nd 'wrong" answers to these types of tasks., If given the oppor-

qv'. | o tun1ty, ch11dren will do as well as they can; and the object is
to ‘gain more 1ns1ght into how ch11dren reason by see1ng how they
, th1nk about class. re]at1ons. t» | 4
o A.typ1ca]_m1stakeupﬁ/heg1nnfngVinterviewers is to try to get
. the best, most aduanéeaTresponse frem the child. This is under-
standab]e; but.it'ineyitéblywresults in hounding the chi]d,.making
instructiens'too conplex, and generally_eommunjcating to the Ehild~
" that ybu'want somethjné s/he'is:nbt giving you, that there is
. somathing wrong'Withﬁhis/her'thinking; It's better to go sTow and
“ietlthe,chi]d take the lead with as 1itt1e interference from you

- as possible, The child’'s reason1ng?ks sensitive and personal and

//eu should ma1nta1n a respect for it throughout the 1nterv1ew.g

73
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2. Present the classification waterials to the child in a natural

manner;, sayisg something-tike;"Let"s work with these for a while,

cr "I have some thingé I want you to do with these." The tasks
will genera]]}lsfrfke children 2s natural and reesohéb]e. In one
form or another,‘chi]dren natuka]]y engage in ciassificétibn from
Hbirth on. .Rather thqn providing a lot of expianations,fjust get
~ going. @ a
3. Remain as flexible as possible throughout the interview. If the
chi]d'does nof immediately refpond tp your questions, waitlénd
ask ‘again. If the child does not do wﬁat you ask, let him/her
fbpl'a(ound a bit. The child may need some time fo feel comfort-
/able wi;h_the materié]s; If the child coﬁments,on things, even |
| if they do not r%]ate ﬁo the'tésk,-]isten and'respona to what is - ;
said. when'you %ee] that_thé chifd is drifting from the'focus, S
"remind'him/herhqf'what vou want. The ekperience_itse1f should be
pleasurable for. you and the'thi]d.. If you feel uncohfortab]e, or
the thild is feeiing anxious' and uncomfortqple,-theh it is bést to
discontinue_the interview. ‘If the child gives any iﬁd%c;tioh ov
' waniing.to quif,respéctlﬁris need. | I
]hf. Try nét,to be anxious with yourself or the child. You can and
| wif? make "mistakes," fail:to ask the "right" duestibns,,mishndeff
stand the child,and 50 oh. It takes gxperiencg to become a good

interviewer. You will have to make mistakes to learn. So don't-

R wOrry”ébout”Tt.* 1?'ydu‘W6FF9j”§BETiT probab]y_w?rry the chi]d_as .

“well. Children like to share their thoughts‘with adu]ts'if adults .

seem’interested and respectful.

504
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5. Remember, you are the adu]t, it's your vnterv1ew and you re in
,control Be c]ear to the ch11d about what you want If you let
R jfthe child "take over," s/he w111 do whatever str1kes h1s/her fancy
| and. you will have 1earned little. For example, 1f the child starts
us1ng a b]ock as a toy car, driving it around the tab]e you can
~say, "You can p]ay cars after we"e f1n1shed but now I want you
to...u If the child persists, end the 1nterv1ew. You .can always
return to ‘it when conditions -are better.
6. The 1anguage_you use:isqimportant._- o . _ | }
e Nhen askingia\child to sort, say: “i\want'you to put togethen
ones that are a11ke, that are the same in some way." If you
say "Put together things that be]ong together or go together,"‘

i the ch11d 1s more likely to m1sunderstand and form graphic o

~

»

collections. . -

« When you want a child to do something,'state whatﬂyou want,

/ e.g., uput your piles‘more togetherj” If you‘sayﬁ "could
.you.,." or "wouid ybu..;". it is'less clear to the‘chi]d_what
~ “you want, ’ - | ’ o
-. Be as s.wy]e and concrete in. your 1anguage as you can. It's
hard for the chrld to understand comp]ex 1nsturct1ons.‘ For

example, "Put your groups more together," may actua]]y commun1—

,‘rm~-#~p11es;" You m1ght ask a-ch11d to "Comb1ne your 'groups so that

2 o there_are_only some groups." - ‘

. 7Do not"solve the\task for the child by teT]ing him/her how or
on what'basis you"want_themlto sort.. For example, don't say,.

: # "Put all the same co]or shapes together" or (hoWding-up an

5]




object) "What is this? Can you-find more of these and phtuthem
together?" - You're interested in;the properties that the chi]di
uses to sort end hoW s/he uses them,»so don't determine these
1ssues for the child. - \ )

7. when obJects still remain after the child has presumab]y f1n1shed
usort1ng, guide h1m/her to sort further W1th quest1ons such as, "Is :
everyth1ng where 1t_be10ngs?" "How about these7" pointing to the *{ -,
reqafniﬁg groub;'."Ahe these supposed to stay by themselves?" If - .
Ethe'Ehiid answars,  "Yes;" then ask someth1ng 11ke, "Nou]d it he
all right to put them with these?". (1nd1cat1ng an appropr1ate group)

If the ch11d says "They should not stay by themselves," ask "Then_
~hhat will you do with them?" “"Mhere will you put them?” “Where’

do they fit in best?" . | . , ) -

The Form of the Interview _ _ ,
A'good'interview is not the result of fo]]owing a prescribed procedure

| word for word,or being g?oﬁ at following a set of 1nstruct1ons " A good 1n— N

terv1ew resu]ts from being attent1ve to what the child is do1ng, how s/he

is understand1ng your 1hstruct1ons, and from form1ng "educated guesses“'

about why the'Child is'doing one . thing or another. Your deve]opment as an

e

__interviewer depends upon your “zoncern for exp10r1ng the ch11d s thinking,
_ your c]ar1ty about what you are 1ook1ng for, and your ability to 1nvent
quest1ons "on ‘the spot" that help you get a clear p1cture of the ch11d s

_th1nk1ng ‘This sk111 takes t1me and pract1ce.



1. Class inclusion task . . .
/7 i ' ' ’ :
- . . . 4
The ideal procedures for this task are presented on Form C.

Use this form while you.are intervieWing fhe child. For your
'f1rst few 1nterv1ews you should-follow it as c1ose1y as poss1b1e.
After some pract1ce you can work without 1t
‘The" general character of the procedure is th1s
“a. Make sure the child knows how all the objects are the
same (wooden) and how they are different (red and yellow).
b. .Ask fheliaclusion question, e.g., "Are there mare Wooden
beads ofyhore red beads?"

’lo.woodenibeads

more red beads . . few yellow -beads
:There are a number.of points abeut this question. First,
it asks for a_eompariéon between the total groupv(webdeh) B
e "~ and the'largest subgroup ’red)' When phrasing the quese -

,t1on, the name of tbe tofal group (woo1en) comes f1rst -

e - | o Thnsfas oeeauae_when ch11dren are unsure,_they often give
fheﬂ’ agice inlyour queétion as their anewer. | |
‘Ce If tr child answezs correctly, -explore the ch11d s rea-
son1ng "Why is that the case?“?
- d; If the cﬁild fa€15~to exprees an undefstand1ng of.thev
class relations, then continue-to see if'the cﬁi]d knows

that if the red beads- are taken away, the yel]ow ones

'.°,.' Py will be left; if the yellow ones are taken, the. reds w111
53 ' . \
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remain; and if the wooden beads are taken, nothihg will

- remain.

/

T A—

e

-e. If the child can'ahswer these Questions*correéfTYfﬂthen

wieemo 071 ask the inclusion question again.’

L2

. 2. Sorting tasks . ¢

The ideal procedure for sorting tasks is presented on‘FORMS.D'and -

E.. If ‘the chi]d/hahd]es "free‘sort?ng" reasonably we]l;‘you can

go on to "structured- sort1ng "
Try to fo]]ow the outline as presented on FORMS. D and E.

_ However, keep in mind that on these tasks part1cu]ar]y, the ch1]d
is ]1ab]e to exert his/her own w1]] and you will have to be ab]e
to mod1fy your approach..;The main p01nts to exp]ore are_these;

| a. See how the chi]d hand]es simi]arities and dtfferences

" among the propert1es wnen asked to sort the obJects 1nto

-'c]asses (groups)

e

b. See if the child understands that the same_ ohjeets-have“"'

DL e

- P
PN

many. “common propert1es upon which they can be sorted’ |
This is what is being explored when you ask children to
‘combine groups, hreak groups into subgroups, and sort
 the same objects in a.number of.differeht mays.

Additional Ways of Finding Out

1. Class inclusion task " o - N ', 3

In general, any task that.gets at the chi}d's'reasoning,about two

c]asses'that are simi]ar and at the same time different from each

. B :other is getting at the ch1]d s understa1d1ng of c]ass inclusion
B '_relat1ons. Asking about wh1ch c]ass has more members in it, the
class to which both belong, or the ]argest of the two subclasses

54
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RN ) .‘ : ©

> , .f . . :
. is one way of assessing the child's understanding. - This type of

problem-can be created ‘for a countless range of issues and mater-

IO - | : . .o .
\ . . . . Iy X Lo

iaTs e.g.; "more cars: or more two-doer cars?" "more flpwers or .

3 more |r‘oses""i "more an1mals or more farm an1mals?" and so on. . It
should be kept in m1nd hat the issue of class inclusion is in-
volved in all h1erarch1ca1 classlf1cat1ons,,1.e., all classifica-

“tions wheke some classes|aype contained in other classes. For ex-
>

ample,. the f0110w1ng tree -diagram is of a h1erarch1ca1 class1f1ca-

tion in which there are a number of 1nc1u51on relat1ons.

oA

Human Movement - .

L3

" -Dances - -

| Folk .. . “Formal . Other . Gymnastic  Other
- : - - -European _ '

" Polka  Mexican ~Other Fox- Waltz Other-wf--_n-fj -
' hat - trot : iy . 3

2, Sorting'tasks

.The f0110w1ng are ‘some add1t1ona1 ways that you can explore the
_ch11d's class1f1cat10n o S S ;»A,,
a. You can start a c]ass1f1cat1on and: have the ch11d comp]ete it.
For example, put a red square and a red tr1angle in one p11e

and a ye]low c1rc1e and a yellow tr1angle in another Say
' someth1ng like "I'm- go1ng to put these together You put on

some more th1ngs that are like a]l the th1ngs in my pile."




\— o . —1
?_, ‘ b} If you re unsure why the ch11d has puﬁ some th1ngs together,
'f\ - lf you can 1ntroduce a ‘new shape (orlobJeLt) that you .think w111; .
-belong or not belong in some of the chi]d S groups. "Here S .
/ " a new-shape {object, etc.). Put th1s one where 1t be]ongs.f

\

: . For examp]e, a ch11d may have -a group of red obJects and, a

”¢ﬂ7«~group’”F'c1rgles, some of wn1ch are red You“m1ght introduce

another red circle to see where the child puts it. -

i
[
1

1

1

T Increa 1ngﬁand Decreas1ng tne Task D1ff1cu14y

——

;Th purpose is not to make the task "easy"'so that the ch11d gets the///"’ég

"r1ght" nswer, “but’ rather, to keep the -task at a 1eve1 where the chw]d

— T feebs,comfortable dea11ng w1th it. ‘ Exper1ence w111 be your best guﬁde to

what ch1] en. of var1ous ‘ages can hand]e. - 5;' E,

As a ough gu1de, cons1der that the sort1ng tasks (as presented 1n
FORMS D and E) arn rough]y sequent1a1 That 1s, there are\a number of

- steps. If the child is do1ng all right w1th Step 1 then move on to Step

2 and so forth I .the child is haV1ng d1ff1cu1ty, don t move on to more
. 1
|

“In the sort1ng tasks, you can s1mp11fy thlngs by us1ng a less complex

/

- ;. d1ff1cu1t quest1ons

- set and/or a sma]]er number, of mater1a]s to be sorted For examp]e e11m-

1nat1ng s1mp11f1es the prob]em. L1kew1se, you can rnduce the number of

|

shapes (e 9.» e11m1nat1ng all the "th1n shapes ) You can 1ncrea$e the

. 1ff1cu1ty by 1ncreas1ng the number of obJects to be- c]ass1f1ed, and/or

y increasing the' number of propert1es on h1ch the obJects can be" c]assed, o

14,4

1
- égnd/or by add1ng very d1fferent things’ that ane a]so s1m11ar. such as
g . . -

ﬁcolored 1etters and shapes. °

56' - ,.l'




Activity 8: Class Inclusion Tasks wlth Chlidren
In this activ1ty you w111 1nterview two ch1]dren between the ages of
fOun-and eight on a class inc]us1on task You shoyld use FORM C as a

gu1de.

y soniog

\

After the 1nterv1ew you w111 share w1th adu]ts what you- did

e -and what the chi]d did.

|- } |
MATERIALS Y ST

10 wooden beads (e1ght of one color and two of another); str1ng on

wh1ch the beads can be eas1Ty strung

INSTRUCT;ONS FOR ACTIVITY 8:
R }Follow the 1nstruct1ons on FGR¥
\Record any addit1ona1 1nformat1on that will. he]p you share with

F

I e

|-

2.
! others what you did and what the ch1]d d1d Pay attent1on to ways
in wh1ch you felt the 1nterv1ew went we]l and not so well.
\ -
- ! S 1

{
N
R

The purpose- of the act1v1ty 1s to assess ch11dren s class rea- .



ACTIVITY FORM C: Inclusion Problems . -

A _ "4

' Your name: N ~ Child's name: _ )
Date: : /'ﬁj .~ Child's age: _|
c511d'§~Téa¢her: / ‘f! A i

Th1s form is &o be used to complete Activit1es 4 and 8 (pages 35 & 57)

DO (CONDITIONS) I o SAY /Y
’ Present the beads all on a e NHAT ARE THESE? NHAT DO YOU CALL
necklace . o THEM? ' f-' -
_ ' - 3 f '

WHAT ARE'THEY MADE OF?
I
L

o \» ) - ARE THEY AL% MADE OF WO0D? .
. : A o L "f SR
" Have child take necklace - ~ HOW MANY WOODEN BEADS ARE THERE?
apart L o \ §7~4*’AR : .
L ¢ o L
, SR \x~* - HOW MANY RED ONES? R
l . \' . ' ‘.A
S © ARE THE RED ONES ALSO MADE OF HOOD?

. HOW ABOUT THE YELLON ONES? ARE THEYf
~ ALSO MADE OF wooo?

g " aARE THERE MORE WOODEN BEADS OR
+ MORE RED ONES? ' (Refer last to the
. ~ largest collection of s1nqle color :
- beads.) .WHY? : . -
'/l o . ’
j L
Ed 82 \




I ch1]d says there are more I KNOW THERE ARE MORE RED THAN

'(red) than (wooden) _ . YELLOW, BUT ARE THERE MORE NOODEN
| " OR MORE RED BEADS? o
| WHy2 | -
_ / !
"If. you think child is-nqk ' TF I TAKE ALL THE YELLOW ?EADS AWAY,
sure why ‘there are logically. _WHAT WILL BE LEFT’ A R
- more wooden than red beads, < |
continue - [ . —-cL\ |
\ : ’
B WHAT WILL BE LEF IF I TAKE ALL THE-
/o WOODEN BEADS A% I
i / *ARE THERE MORE WOODEN OR MORE' RED'
o : . BEADS?
/ = ‘
- ;o O WHY? - L
; | R S—— |
If child says there are more MAKE A NECKLACE OUT OF THE WOODEN
cred.., - BEADS o
-—=-_If child does not put all the * . WOULD IT BE ALRIGHT TO PUT THESE
’ beads on the string : - (pointing to excluded beads) ON
L -THE NECKLACE? .
S o ' : ; WHXRJDR;NH!"NOT?é;g:ﬂ;f
- Take beads Offvthe necklace. -*IF 1 MAKE A NECKLACE OUT OF° WOODEMN

BEADS AND YOU MADE ONE OUT OF THE
 RED BEADS, '%'HO WOULD HAVE THE LONG—
ER NECKLACE? -

-

k1nds of mater1a15



Ay

ACTIVITY |FORM C: 1-._%usion Problems

Date: - | N _ Chilc

| s

Your name: L ‘ Chi!ﬁ's name: & : o
| |
l

\ I

Chitd's Taéchfrt N

This form 1s/to be used tol comp]ete Activities 4 ané 8 (pages 35 &_57);
\ . _ | ' .
. . i ‘ . ) |
Do (CCruiTIONS) -\‘ : - SAY I
|

Present the beads all on a \ WHAT ARE THESE?| WHAT.DO YO CALL
necklace. B x THEM? ! /

; {
/ . . H : . |

,/ 4 ) i '
o e WHAT ARE THEY MADE oF?

"_,”,_-—-w/ S

T ‘ : ' : o . — .
. ARE THEY ALL MADE OF WOooD?
. v | / & : 3 o b

\ i
i K
i

Have child take necklace | 'HOW MANY WOODEN BEADS ARE THERE? |
anart ‘ _ B :
\ ' i |

HOW MANY RED ONCS?

ARE THE RED QNES ALSO MADE -GF WOOD?

.J - HOW ABOUT THE YELLOW ONES? ARE THE%

! - | ' ALSO MADE OF woeD? 2

. : - ! *ARE THERE MORE WOODEN BEADS OR

I ' _ o j MORE RED ONES? (Refer last to the,

: i ° largest collection of single color ,
00 o beads.) WHY? \-




L'

If child says there are more [ KNOW THERE ARE MORE RED THAN
(red) than (wooden) YELLOW, BUT ARE THERE MORE WOODEN
= o OR MORE RED BEADS?

WHY?

B )

.If you think child is not _ IF I TAKE ALL THE YELLOW BEADS AWAY,
sure vhy there are logically \ " WHAT WILL BE LEFT?

more wooden than red beads, :

continue

WHAT WILL BE LEFT IF 1 TAKE ALL THE
WOODEN BEADS AWAY? :

o —‘:;;__;ﬂ__dﬂ_;_:__;———————'

/ e - *ARE THERE MORE WOODEN OR MORE RED
BEADS7 o .

WHY?

Y

c

If child says there are more MAKE A NECKLACE OUT OF THE WOODEN
"red.. : A 5 . 'B EADS
If ch1]d does not put a]] the . ;WOULD IT BE ALRIGHT 70 PUT THESE
beads an the string (pointing to. excluded beads) ON
. Coe THE NECKLACE? ~ //ﬂawa~um;w_\

WHY? OR WHY NOT?. -

Take beads off the necklace - *IF I MAKE:.A NECKLACE OUT OF WOODEN .
s : -~ BEADS AND YOU MADE ONE OUT OF THE
° . RED BEADS, WHO WOULD HAVE THE LONG-
’ S ER NECKLACE? . R

L
* Class Inclusion Quest1ons - we have used wooden beads as an examp]e, but,
of course, these sort of questions can be asked substituting many other

kinds of mater1als _

L T Y S




Activity 9: Sorting Tasks with Children

In this activity you will interview two chi]dren between four and
o eight years of age on a sdrfing-task If poss1b1e they shou]d be the

same ch11dren you 1nterv1ewed 1anct1v1ty 8.

MATERIALS: ; |
"Attrfbute blocks (see Appendi§_§l~_ﬁ’#__,~;)~—'- —

- P
_——3-colors(red, ‘blue, yellow, : -

2 thitknesses - S ' .

e

5 shapes (triangles, circles, squares, rectangles, hexagons). Colored"
letters - mixed assortment with at-least three of the attribute b1ock
# . coiors. There should be dup]1cates of some letters, but not ail.

o 4 S1mp]1fy the - mater1als for four and five year olds. 2

INSTRUCTIONS FOR AC{IVITY 9: ° IR
1. Follow the procedures on FORMS D and E. Do those 04 FORM O first,
If the child is able to form classes of similar thing:, do on fo
FORME. . | |
2. Keep an accurate record of the actual materials used, what you
did (sa1d) and what the child did (sa1d) Draw or describpe the

actua] groups formed hy the ch11d.
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ACTIVITY FORM D: Free Sorting (Attribute Blocks)

Your name: : - ® Child's name:

Date - Child's age:
.Child's Teacher - : o e
——
T

“To be used for Attiyities 5 and 9_(pagés 39 & 63).

[

~ DO_(CONDITIONS) " SAY.

Put out all the shapes and letters  WHAT DO I HAVE HERE?
in a mixed order. : :

THAT'S RIGHT (shapes and ]etters)
I'D LIKE YOU TO PUT- TOGETHER THINGS
A THAT ARE ALIKE.
If child asks about the number of . YOU CAN MAKE AS‘MANY OR AS FEW AS
p11es ' "~ YOU LIKE. BUT MAKE SURE THAT ALL.
o : . THE THINGS YOU PUT TOGETHER ARE
. . ALIKE OR SIMILAR IN SOME WAY.

Record what child does.

o'
~




Select a group; preferably one- . WHY DO THESE BELONG TOGETHER? . °
in which the members are not : :
all alike. - _ e

e —
———————

I

e

(Describe the contents of ' . HOW ARE THEY ALL ALIKE?
group you ask about.) o

IF CHILD IS ABLE TO FORM COLLECTIONS OR GROUPS OF SIMILAR THINGS, GO ON -
.TO ACTIVITY 6 -- FORil Ez: STRUCTURED SORTING.

o
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-4——j““‘“'—'ﬂﬂﬂﬂmﬂﬂﬂa?lVITYuFORMfD: Free Sorting (Attribute Blocks)
- _ . N
. . \".
Your name: - f ~ Child's name: N
- Date: - | - Child's age:

'\\ Child's Teacher:

To be used for Activities 5 and § (pages 39 & 63).
¢ L '

¢

Ne

, DO _(CONDITIONS) . - SAY o SN

Put out all the shapes. and letters  WHAT DO-1 HAVE HERE?
in’'a mixed order. S :

THAT'S RIGHT (shapes and letters).
: I'D LIKE YOU TO PUT TOGETHER THIMGS
. . o ) THAT ARE ALIKE. '
If -hild asks about the number of YOU CAN MAKE AS MANY OR AS FEW AS
piles = . : . YOU LIKE. BYUT ‘MAKE SURE THAT ALL. .
. : THE THINGS YOU PUT TOGETHER ARE
ALIKE OR SIMILAR IN SOME WAY,

_Record_whui ;hi]d does.




R Select a group; preferably one
in which the members are not
all alik

- (Describe the contents of the
- group you ask about.) -

l' WHY DO THESE BELONG TOGETHER?

HOW ARE THEY ALL ALIKE?

IF  CHILD IS ABLE TO FORM COLLECTIONS OR GROUPS OF SIMILAR THINGS, GO ON ;
TO ACTIVITY 6 -- FORM E STRUCTUREF: SORTING.

90



PV ANAT T VIV e YU UL LU T JUT L ITHY \ALLTTTUULE DIULKY )

Your name: Child's name:

Date: . Child's ager =

. Child's Teacher:

This form is to bé used to complete Activities 6 and 9 (pages 43 & 63).

DO (CONDITIONS)

If in Activity 5 the child
formed a large number of
groups, have him/her com-
bine them.

or

(If the child formed only
- a few groups in Activity 5
have him/her break them

into smaller groups.);

Recqrd what child does.

When child is finished.

SAY -

PUT SOME OF YOUR GROUPS TOGETHER PUT
THE GROUPS THAT ARE THE SAME IN SOME
WAY TOGETHER,. .

or

\

(I. WANT YOU TO MAKE MORE GROUPS, SMALL-
.ER GROUPS, TAKE TiESE GROUPS APART :

/ AND MAKE A LOT OF SMALL GROUPS OF
- THINGS THAT ARE THE SAM= IN SOME WAY., )

HOW ARE THEY ALL ALIKE?

91



Mess up all the shapes and I WANT'YOU TO MAKE THREE DIFFEREN:

letters. Put out three ~  GROUPS OF THINGS - GROUPS YU HAVEN T .
pieces of paper. . . MADE YET. .-

o : : (If child already formed three groups,

. ' _ I : recall what they were and ask for a

new, d1fferent classification.)

I ——

JE—

Record the three groups.- - —~YOU"CAN PIT YOUR GROUPS ON THESE PIECES.
3 OF PAPER IF YOU WANT'TO.

_ If child easily does this, TRY TO THINK OF EVEN ANOTHER 'AY YOU
g ‘ ask. for another way. - -~ COULD FORM THREE GRCU?S.

Record the new groups.

.‘-"/.N .

™o




et U UOACTIVITY FORM E: Structured Sorting (Attribute Blocks) //

" Your name: | _ . Child's name:
/”"  Dte: - - Child's age:
* Child's Teacher: ' .

2

fhis fbnﬁ‘is to be qsed to complete Activities 6 and 9 (paaes 43 & 63)~

DO (CONDITIONS) - SAY

If in Activi ' & .the child PUT SOME OF YOUR GROUPS TOGETHER. ~PUT
formed a large number of THE GROUPS THAT ARE THE SAME IN SOME '
groups, have him/her com- WAY TOGETHER :
_bine them. e ‘ _ : . )
o0 T or o
(If the child formed only - (I WANT YOU TO MAKE MORE GROUPSb éHALL-
;a few groups in Activity 5 ER GROUPS. - TAKE THESE GROUPS APART
have him/her break them ~AND MAKE A LOT OF SMALL GROUPS OF
into sma]ler groupsq) - THINGS THAT ARE THE SAME- IN SOME WAY.)

3

Record what child does.

, ' Hou ' TKE?
When child is finished. pr ARE THEY ALL ALILE‘




)
. i

7/ /'
7 »

Mess up all the shapes and I WANT YOU TO MAKE THREE DIFFERENT
letters. Put out three . GROUPS OF. THINGS - GROUPS YOU HAVEN'T.
_pieces of paper. " MADE YET.
4 ) o g © (If child a]ready formed three groups,
7 . recall what they were and ask for a

/

.o . . ' _new, d]fferent c]ass1f1cat1on ) . /
" Recsrtt the three groups. YOU CAN PUT YOUR® GROUPS ON THESE PIECES”
- - . OF PAPER IF YOU WANT 70. - !

” !

... If child easily does this, /" TRY TO THINK OF -EVEN ANOTHER, WAY YOU
o " ask for another way. COULD FORM THREE GROUPS. /

Record the new groups. - ' o o

[\
21
~
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FOLLOW-UP TO ACTIVITIES 8 and 9

The best follow- -up to these activities ‘with children is for you to

d1scuss with other adults what you did and observed

The following prOV1des some’ focal points forwyour discussion:

1.

2

3.
4.

.5

6.

X

> make the 1nterv1éw better if you did it again? = Q \

§

O~

Recall what you d1d asked the child to do, and what the: ch1ld\

7 ) 3

d1d
In what vos diq the interview go'well?al T o
In-what ways did itrnot go well? . i _ v

If there were problems or misunderstandings, how could you

Vo

How was the ch1ld s performance S1m1lar to or d1fferent from i
how you would soﬂve the problem? - i : R

How do you think a/younger or older ch1ld might deal with the \
task? _ s o - \

i e




~ CHAPTER3 o

. "ASSESSING STAGES(}E?-CLASSIFICATION
/AN " , ) ; i
-/ B GENERAL REMARKS ON THE DEVELOPMENTiOF‘CLASSLFICATION-~M~«~~-““
S T f
/ If you saw a four ye  old child placing three blue tr1aTgles together,
: f

you might think, "Thé, ass1fy1ng in the same way I'would." The

child is c]assifyingXKht Jably not in the same way an adult or, for
| that matter, a concrete-cperaiional ‘child would. The younger child c]ass-
1f1es dlfferently To “Ynoy the- actua] nature ci' a child's reason1ng about,
: 51m11ar1t1es and d)fFow;nces requ1res ‘more than observ1ng that sim17~r

AN

th1ngs’are sometimes placed w1th/each other. A ch11d sfhand11ng of any

, !
_ -one| task may produce resu]ts that Jook Tike someth1ng thev aren n't. To eX-.

p]ore a ch11d s class reason\ng requ1res understandlng the nature of c]ass

f _ stractures during various stages of deve]opment and know1ng how to admin-

{ .
i '1ster tasks that “tap the ch11d § use of these’ structureL e

/e 4 |

' As,adu]ts we recognlze that dlfferent obJects may' share s1m11ar_prop- T

!

— ——ert»es-and, at the same time,- -have properties on which they differ; young-

children do “not understa7d th1s d1st1nctlon This is clarly revea]ed in a _
c]ass 1nc1us1on problem, L_In-terms of'materlal, red and ye]]ow wooden beads
share the same property. In terms of‘co]or they don't. It 1og1ca1]y<¥o1-
lows that there are more wooden than red objects. ' One does not Have to

L

(7. count the beads to. know this. —eTt-qs/known witn the $ame certahnty that we

know there are more chlldren than-g;rlsT—er—mere~f%owers than roses.
/o

/,

!

li



Similar

—

y

- ‘winww;RedvfwoodenMbeadsj;_geﬂ_XeJlow“Lwooden—beads)

£~

D1'f"f'erent——I | L

This kind of reasoning indicates an understanding of class relations, an
ability to consistently coordinate the relationskips amqng'dhjetts and “their .
properties; and coordination'dF\the concepts “all" and “some" (511 of the _

red.beads—are only some of the wooden beads). - The Joung ch11d does not co— ot

0rd1nate 1ntens1on and extens:on in th1s,way. o : o _f-.

°

THE PRE-CONCEPTUAL STAGE-- GRAPHIC COLLECTIONS (GENERALLY 2-5 YEARS OF AGE)

“main characteristiQ§'

o

RE-READ PAGES 11THROUGH 14. : L -

It is hard for the beginner to see what %3 common to the cléesifica-
tion df-chiidrenlin this period. We have already pointed out some of the\
1. A class for the pre conceptua] child is a]ways a v1sua1 .whole.

2. Few of the c]asses formed by the ch11d share similar propert1es

3. When there are s1m11ar propert1es (a class 1ntension), there

-

USUa11y are'objecte sharing that property that are not included
in the class, and there are generally still concerns for ar-- °

rangement. : o ‘ ; :
. T - & o LB

) Association“p1ays an\important ro]e in the pre-conceptual child"s

L
¢

‘co]]ectiong. S/he will put together obJects that look either similar or

familiar together. The child may experiment or acc1denta11y d1scover a

'pattern, construction or combination that appea1s to him/her. S/he. then.

76 g R
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often repegts these patterns,

: Reéemb]ance Sorting;and-Matching

le__(One of the commonest. forms of early.classification—is simply-the-plage— -
ing together of two things that match or resemble each other.. The objects -
are usualjj-placed in a straight line. '

“©r e
. . . . .
!

- : . .

~. . : 1 2 . . . -
[ - . L o .
. - . . . 5
. Py . —~
. . - L -
. . ) .
3

-

a

v If the child is asked to put more th1ngs with one of the groups, s/he
genera]]y adds’ someth1ng that matches some properties of the existing group,
but not, necessar1|y the property shared by all the members of the group. '

o The motivation is usually s1mple association of a property,that some item

outside the group shares with an“element'in the group.' Again the.arrange-

-

ment is often linear.

< , - .
- . P
i

2 : o : ,

BRI
~

- W

4 when a number of obJects become 1nvolved the group is ca]?ed a "11near .

e

arrangement "

//,’.




o
~

A /
The chi]d often attempts to organize the linear arrangement so that

there is a symmetrical (balanced) pattern.,

-~

/\ OA o

Often things are put together because the.CHiid can.do the same thing

T

with them. For example, the child may find that a triang]é can be put on
Cits edge. Being pieased with the result, the child may continue to pl--e

triangles‘pn'their edges in close proximity to each other; forming some-

*

<

_thing;thét.]ooks like a "tent village." .

£

e . .
. Y

Complex Constructions ' S o . ' L .

_ = Children in this. period wi]lnde?n do things.such as the tent village;

at other t1mes‘they might form "ohjeéts" built out-of the bTocks.' Some of

these "objects" may simply be.pleaéing forms, USually with. symmetry.

-




¥
1

Some may be stacked constructions.

. —

. The p}e,-_conceptual child o:ften";’orms a number of similar looking pi]_es

as if s7he understood the instructions to be "Make piles that look the sane." -

-

In other cases, the child may use a large flumber of objects to form

P

____ one large Ipict_ure.

et
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f ., So far we have;ta]ked about graph1c collections wusing blocks.whichs by |
/ the1r very nature,call for construct1ons such as towers, patterns,. etc

o _What happens when you use objects that are more representative of the wor]d

. | the child lives in?
ff;you dnterviewed a tour or five yeér.o1d'in the pictﬁre sorting ac-'
 tivity (Activity'3), you probably have'already experienced the ahewer. And
in the videotape you sah;Mt]es using miniature rephesehtatﬁgna1 ohjects
(e. g., furnituhe, utensils, peop]e anima]s) Let S exam1ne some of the
additional character1st1cs of graphic reason1ng . ) -
. At this stage,-the assoc1at1ons among objects th the chi]d?s 1ife be-
come dgminant Six year o]d Miles, in the 1ntu1t1ve stage, is. qu1te capable
qf hand1ing similarities and differences. He: showed th1s by forming a num- .
'ber;ofvc]asses Such‘as/ﬁpeop1e,h "anima]s," ?p]ates," "si]&ehware,","g1essesﬂ -
"tables," "chairs," "crib;i" But-when asked to penformtthe_more diftituit
task of combining groups, he put together’the t;b1e, chairs, eating dtensiis,
and the people to form a comp]ex table scene. It was a natura]isb1ution to
“the ‘problem suggested no doubt, by the ant1c1pat1on of an actua] Thanks-

g1v1ng d1nner,uon “the fo110w1ng day. H1s fab]e 'scene was a graphic col]ec-

tion. AHQweuen,_WJth_a_JJlee_prob1ngT—M4les—shewed~that—he—eea+d*go—beyond———————

graph1c co]]ect1ons The tab]e 1dea s1mp1y appea]ed to his m1nd S eye
| Ryan, who is e1qht, also formed graph1c co11ect1ons in. the form of e
qprds, putt1ng together letters that ‘are strongly associated with each

‘chér. prever,'Ryan_was_evenihphe C?Pab1e“th§?,Mi]§$ﬂ°f §w1tch1hgﬂf9qus
and considertng the,simi]arittes and differences wfthin-and among proper-

ties of objects. R . e

w
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The pre-conceptual ch11d on. the ‘other hénd, puts together represen-

tational objects that f1nd the1r associations in play, in_the- wor]d, 1n fan-

~—

tasy,a1n desire, etg. Ho amount of quest1on1ng or probing w1]1 e11c1taa§m
of c]asses like the ones, M1]es and Ryan are ab]e to- form The -pre-
. conceptual child s1mp1y does not yet reason in th1s way. )
The thing that 1s°common to all of these graph1c performances is

the production of representationa] ~images. In some cases, it's a repre-

-

| sentat1on of patterns,'symmetr1es, similar look1ng towers, etc. In

©other cases, it is a representat1on of the ch1]d s understand1ngs about

the world. Purses go with women' cha1rs, tab]es, people, s11verware,
~ etc., go together to make a Thanksg1v1ng scene, Letters go toaether to

_* = winake a'wond It is” the ch11d s creat1on of representat1ona1 1mages of m
\

.

v1sua1 who]es that Justifies the use of therterm "graph1c" to descr1be

s

£ the c]ass1f1cat1ons of the pre—conéeptualhch11d.
. C e . .

- .a

L

oW,

How Do the Graph1c Co]1ect1ons Relate to_the Pre ~-Conceptual Child' s

Inab1114y to Correct]y Reason About C]ass Inclusion Prob]ems?

hS - - o

_ ‘ =
To solve the inclusion prob]em, one must be. ab]e to "keep 1n mind"

three separate ‘classes and the re]at1onsh1ps among these c]asses The
ch1]d must consider the red wooden beads, the wooden beads that are not

>

- --w~red, and the.wooden beads. By four or f1ve, most ch1]dren can consider

these single classes.

°




$ -

Fhey know:

u

That all the beads are woaden; _

e e o T Wéoden .{ e

"_and that there are red wooden beads and yellow wooden beads.

~_yellow beads " red beads ,

What they don' t know is that ‘there are necessar11z more Nooden than

red beads. . The reason is that the pre- conceptua] child cannot compare the

class that is composed of the red and ye]]cw beaqs,Lwooden*onpq\ andea+

the same. t1me, ‘consider one of the subclasses (red) that part1c1pates in
form1ng the c]ass to wh1ch it and the othe - c]ass be]ong

~ The ch:]d s concept1on of the class "wooden beads" is still a v1sua]
picture, 1.e.{>1t is graphjc In the f11m, we called it a "spat1a1 whole."
when asked to‘considerda-part of the pj,ture, ‘the child can no longer keep
in mind the tota]lpicture and thus compares its parts to each other'rather
than a. part to the whole. As we say in the film, the child's menta] p1c-
ture of the who]e 1s broken 1nto parts when asked to cons1der a part (red)
» As a’ resu]t,_the whole {wooden) no 1onger ‘exists, and the ch1]d compares
T .82 | |
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the class of red to the class of ye]]ow beads. .

. It is genera]]y not unt1] five years of age that ch11dren understand -
_that a]] the red beads are wboden, that a]] the ye]]ow beads are wooden,
that the red are on]y some of the wooden beads, and that the ye]]ow are

; only sgme of the wooden beads. Likewise, it is.not until then that a child
can reason that'if.all the red. ones are'removed the yei]ow will remain,

- that 1f all the wooden are removed, none will remain, and sn forth. How-

- ever, when these re]at1on§{are first understood they are not yet coord;n-
ated w1th one another. As a result, the qh11d fa1]s to recognize that
there are necessar11y 1ess red than- wooden beads or that a]] tha red beads

'__are on]y some of the wooden beads; ‘_ " -
- In closing, we should share one 1ast but 1mportant observat1onLregard-

‘ 1ng the classifications of the pre- conceptua] child. When asked to sort a -
var1ety of obJects 1nto groups shar1ng common properties, the pre- concept-

ua] ch11d‘se1dom succeeds in classifying all the obJects. Those obdocts -

that capture the child's attent1on and 1nterest those that are strong]y

- associated w1th1one another, -are placed 1nto Qroups. But the ch1]d of

this stage is not thinking;*At-of—these—inthisgroup are going & g to be

.;”‘Xs'.“ Nor does’ the chi]d reason, “A]]'ot-these in this grouo are Xs'."

If such reason1ng were tak1ng p]ace there wou1d be some- concern Rith '

f1nd1ng a]] of the "Xs." However, since ch11dren of this~ stage—are-cuus1-

der1ng assoc1at1ons between one obJect and another’ rather than similarities .
" and d1fferences among propert1es of ObJectS we typ1ca11y see'a fa11ure to

cTass1fy all of the obJects. In add3t1on, and for the same reasons, the

pre-conceptual child has d1ff1cu]ty construct1ng a var1ety of classes that

are suff1c1ent to 1ncorporate all of the obJects




e - THE INTUITIVE STAGE-- NON-GRAPHIC COLLECTIONS .
S (GENERALLY 6 7 YEARS OF AGE).  ° (
_RE-READ PAGES 14 THRPU(:H 17 OF CHAPTER ONE. . . ) i

We ve a]ready po1nted out some important character1st1cs of the intui-
tive child's classes. Of the fo]]ow1ng two, one ref]ects development from -
the pre-conceptua] stage and the - other 1nd1cates less comp]ete c]ass forma-l.
tion than that seen 1n the concrete operational stage._‘ '

(+)1. The child puts together th1ngs that share common propert1es
.That.1s, s/he forms classes with a class-1ntens1on. The whole

(class) isqno longer tied to a graphic conception or "visua]' BN

- whole." o .

\ .
(-)2: The 1ntu1t1ve ch11d fails ta coord1nate 1ntenS1on and extens1on._

L L o

As, for examp]e, when the ch1]d-forms a class of th1ngs shar1ng

‘some common property, ‘but exc]udes other things even though they

-\\\ o share the same property o f.w"‘ Lo

P1aget calls the c]asses of th1s stage "non graph1c col]ect1ons "
°.‘They are ca]]ed "co]]ect1ons," rather than "c]asses," because "true c]asses"
requ1re an ab111ty to toord1nate ‘relations of a]] and some W1th s1mi]ar1-
ties and d1fferences among propert1es of obJects wh1ch the 1ntu1t1ve ch11d
is not yet able. to do. "The 1ntu1t1ve ch1]d s c]asses then, are no more
than co]]ect1ons of th1ngs that are a11ke.

I 105
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. Let's examfﬁe why "“true classes“ require this coordination of class

I

: v
relat1ons. If you form a. collect1on of things that dre sim1lar in somg way,

then you also mentally 1mply 2 class aof things: that do not belong Th1s
.class is called the’ "complement class." It is 1mposs1ble to’ have a group
of "things that one knbws to be similar without know1ng how.at the same’
t1me.all .are 1n some way d1fferent from everyth1ng else that was cons1d— o
ered in the sort1ng For example, if yoh form a class of "farm an1mals" .
you automat1cally form a compxbmentary class of things that are not farm
animals. As the mind forms the complementary class, it raises the ques-

: t1on, "what 1s/1n the complementary class? Is’ 1t all the th1ngs in the

4

world that arefhot ‘farm animals (e g., clowns. cha1rs. socks, l1ght bulbs,
\,/" .
mhouses)?" In other words. ‘what is the extens1on of this‘class?

- »j\fﬁy The;p?qllpm

. N s

’ extenshbn of the complementary class or def1n1ng what is, the same about

’becomes one of def1n1ng the 1ntens1on and correspond1ng

¢4 g

all the th1ngs that 1t 1ncludes. 0ne solut1on. the one seen in the sort-

' 11ng of most concrete operat1onal children and adults, is to define the

. 1ntens1on of ‘the complement “in terms of a larger class to wh1ch both be-
_— o
long, In terms of our example, we might define the 1ntens1on of the com-

plement as "an1mals not found on the farm" (e g., lions and crocod1les),

AV B e S

. Animals

farm
animals

[
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ERIC

Aruitoxt provided by Eic:

g}pr-:--'ghings found on_a farm that are not am‘mals;'_. ..

’ - o — . \ f wr
. Things_found on the%ﬂ .
) ~farm . . A
/ = , “ . animals ! ™
R L s . v . N ) ¢
or, "domestic animals that are not farm animals o o ‘ °
‘! » . . . - * . » . ) . l . . . “,
' .Domestic animals L - &
: i N . o . A\
. o farm * L
K s . apimals , -
. . . e - kS
. IQ M\ ' M . .u - N ‘I . *
Of course, you could also come up with, "1iving things that are not farm -
animals," » . = . _ ’ - c
. R ) \ ) D . I3 . vt ) ) " =
’ - Living things
N . . |
- farm o~
.\ animals, . e ‘
~or even, "things_in the universe that are not farp animals." = ¢
. + ;n the. ivers ' )
/ Things i universs . .
/ | .
- -, farm-. A - .. -
s 7 animals )
- [ . .
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lhat is, in order to{form a single class you automatically raise
problems that dan only be decided by cons1der1ng at least two other classes
During the pre conceptyal stage there is v1rtually no concern with the re- -
1dtion between a class and its complement and the higher order class that
def1nes’them both. By six years of age, on the other hand, children beg1n
to consider the relatlon between classes. Thls 1s because by the 1ntu1-
- tive. stage ch1ldren .can form classes of th1ngs shar1ng a common property
.- However, the classes are, not well coord1nated and only gradually bécome So.
By the concrete operat1onal stage here are the f1rst systemat1c ‘and
revers1ble coordinat1ons What is meant 1n this context by “revers1ble"
is simply that the concrete operat1onal ch1ld knows both that one class
.added to another together make up a th1rd class and ‘that this relat1onsh1p '

can be reversed For example, the red and yellow beads add up to all the

- . wooden beads (A + A" = B): the wooden beads that are not*red add up to all

the yellow beads (B - A= A' ), the wooden beads that are not yelldw are all
the red’ beads (B -A'= A).' This is essent1ally the same kind of reverS1ble'
reasoning. that allows us to know that 1f 5 - 3 = 8, then 8-5-= 3 and 2
~.8'“3= c. \ ,a‘ “ .

- What, in essence, d1st1ngu1shes the 1ntu1t1ve and. pre- conceptual “from
the concrete- operat1onal child is that the latter is capable of reason1ng
- about classes while th1nk1ng revers1bly about the propert1es of obJects.
- For example, the' beaos ‘that-are red and yellow" ave wooden (R + Y W) ‘and

T

the beads that are red are all thé wooden ones that are not yellow (R W-Y).
This 1s an 1nev1table and.cruc1al step n the development of clasS1f1cac1on
i It -is clear that with the -constriuction of true classes, formed by a coor-
' d1nat1on of s1m1lar1t1es and d1fferences, comes a parallel understand1ng of
.. the relat]on between a class and its complement and ‘a class to which both”
87 ’ '
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N

. :“be1ong;fa*h1gher“order"c1assr*—ATthough”further'deveTopnents‘are“reuealedf”'“““ -
in the.thinkjng ofhadolescents_and adu]ts, this form of‘réasgntng, this
coordination that enables flexible Peversibi]tty, is the basis;of‘all

" . future c]a>s1f1cat1ona s L s ’\—

| In tne f11m e see _some.of _the d1ff1ru]ty that ar1ses when th1s coor- —

. djnat1on is lacking. ,M1]es, who is six years of\age,-can put. together ob-

.ﬂ\ Jects that are s1m11ar The fact that. they are !gEst]njlar is ymportant_v
\\The g]asses, r1ates, kn1ves, spoon ) cha1rs, cr1bs, ths, are al" regarded - -

.- as separate c]asses The prob]em surfaces when Miles is\asked to combine-~ v

some of h1s groubs _"How are some of these swa]] groups s1m11ar to each

‘vﬁkother?" That is,- what is. the c]ass to whuch at least two of the groups

g be]ong7 To our adu]t mind, we can tn1nk of.uays 1n which, for examp]e,
?the tab]e cha1rs, ‘and crnbs cou]d be put together in a higher order class,
ssuch as the c]ass of "furn1ture "As you see, M11es do€s .not do\th1s, a]--

though he does understand the concept of furn1ture . . ’

Un]1ke Ryan,who is in the concrete operat1ona] staqe M1]es 1acks the L

-menta] f]ex1b1]1ty that accompan1es reverSTb]e operat1ons " He has d1f‘ﬁ-
e "_tu]ty ant1c1pat1ng where his act1ons will lead him. When asked to diVideT-
. . the utensils, cr1bs, cha1rs, table 1nto two classes (put them on two p1eces
of paper), he*starts by p]ac1ng s1m1]ar 1tems on each of the p1eces of |

‘;paper, as if say1ng "I 've got part of ‘the prob]em so? ved because 1've got . L

5two cr1bs on one p1ece of paper and four cha1rs on the other." “But th1s

-<a: 'hf doesn t work too well, and it prec]udes th1nk1ng of, the c]ass‘"furn1ture |

as a poss1b1e h1gher order class. Instead w1th quite a bit of suggestion

P

by the 1nterv1ewer, M11es forms a class of th1ngs assoc1ated with eat1ng
and-a class of near]y 1dent1ca] cr1bs ’ -
If M1]es had g1ven th1s so]ut1on from the start and it had not beeﬂ




- . “ . . .
. . . .

50 stronglx_suggesred_by.the_Jnterylewer,_1i_wou]d.be_dlfflcu1t‘to.dlst1n-:rff

' " guish his reasoning from that of a concrete- operat1ona] ch1|d However,

:when we.160k at the whole of M11es performance we sée the difficulty he-
h”:fhas moV1ng free]y back‘and forth between’ h1gher “order- c]asses and the

s 'cldsses they 1nc1ude Th1snjeads to d1ff1cu1ty dnt1c1pat1ng the end re-

sults of the c]asses he is form1ng, or in other words, coord1nat1ng what .
he has done w1th what he'is trying to. do This is what d1st1ngu1shes h1s

performance from one that is guided by the revers1b1e mental operations of

" the concrete-operat.ona] stage

-

. -

' THE CONFRETE OPERATIONAL STAGE -- TRUE CLASSES (GENERALLY
BETWEEN 8 12 YEARS OF AGE) -

~ RE-READ PAGES .17 THROUGH 20 OF CHAPTER ONE.
< The_simp]est way ‘to describe the classification of.;the .concrete-oper-

~ational child is to say that'thh‘respect to the sorting of objects, his/ - -

" her c]assification skills are similar to those of adults. ‘They can ‘form,
. true c]asses, reason about 1nc1us1on re]at1ons, as well as other types of
tc]ass structures, move -back and’ forth w1tth c]ass h1erarch1es: ant1c1pate
the resu]t of beg1nn1ng c]ass1f1cat1ons, and so on. ' ,. ' '"‘
In all these respects, the concrete operat1ona1 ch11d is able to rea-
son more systemat1ca1]y about c]asses than are pre conceptua] and 1ntu1-
— . tive ch11dren 0n the other hand, what d1st1ngu1shes the concrete- opera-
. t1ona1 ch11d from the adu]t is ‘that these reasonings.are expressed more
systemat1ca]1y when referr1ng to cdncrete objects, (th1ngs that can be

hand]ed looked at, etc.), than when referr1ng toﬂwords.>

~
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Th1s is the bas1s for the term "conc'ete operat1ons.., For example,

‘Ryan” knows that there are more wooden than red beads. As h1s argument he

~says that you can take the paint off the beads "and they'll be Just p]awn
" wooden." This is a. perfect]y acceptab]e way of saying that all the red
bedds are only some of the wooden beads. Yet, in an 1nterv1ew not shown

.

1n the f1im Ryan c1a1ms7that a]] eag]es(are b1rds.: when asked 1f there

j are more birds or eagles in the world, he says there are more b1rds ~ This~

is correct but when asked to epra1n, he says that this is <o Jbecause

ol

there aren_t many:eag{es TnMOakland. Ingfact, the 1ssue has noth1ng to do

- ———a

'.&?’“with the number of eagles, but with the fact that eag]es are on1y some ‘0F -
R the birds. With obiects, Ryan cah reasonathfs\out. With abstract verbal

1
‘s

reférences to c]asses he has d1ff1cu1ty

“The d1ff1cu]ty that the concrete- operat1ona1 ch11d has w1th verba]

- as oppo'ed to concrete, reason1ng may seem a simple d1st1nct10n between a
ch11d at this stage and an adu]t. .This is d°cept1ve, however, for the d1s- "
t1nct1on 11es 1n trq much more complex issue of. how thought is organized.
The deve]opment of c]ass1f1cat1on sk111s'1s certa1n1y not~como1eted during
“the concrete-operational stage fhe organization of class logic continues
to deve]op, enabling an adult to answer a quest1on such as, "Are there

‘ - more th1ngs in ‘the wor]d that are not birds ov that do_not f]y?"' This 1sl
log1ca11y more complex than the ‘type of quest:rn that a. concrete -opera-
t1ona1 ch11d can answer. It 1nvo]ves two cypes of revers1b111ty However,

sincé these'further:issues of classification are outs1de the scope of Ear]y~

: Chi1dhood Education, we will 1eave their pursuit to your- own curiosity.

K

’,0\4,_‘
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© SOME CONCLUDING REMARKS ON STAGES ___,e)"F CLASSIFICATION

b
B

o &

-"_uThrouqhouj;th1s _unit. we. have.. focused on three stages-of- c]ass1f1cat1on'wvm

"ound in ch1]dren between four and e1ght years of age. We've already in-

’

;d1cated that some form of c]ass1f1cat1on is going on in ch1]dren who are

'fyounger and that the organ1zat1on 0f" c]ass1f1cat1on sk1]1s cont1nues o
;_develop through 1ate ado]escence. . f‘ o
‘One add tional and 1mportant po1nt shou]d be made.' Each of the stages
“‘“covers a re]at1ve]y long period” of t1me nre-conceptua] stage frbm°tw0 to
“f1ve years. of age, 1ntu1t1ve stage, F1ve L .ﬂwen years of age concrete-
'foperat1ona] stage, e1ght to twelve years of age. By now you shou]d oe
familiar with some of the thmngs that are commen to the c]ass1f1cat1on
sk1]]s of children within each stagF However, you shoL]d 21so keep in
mind that there is progress made by ch1]dren w1th1n stages as we]]. The
_two year o]d pre conceptua] child, for examp]e, 1s Tess *oph1sticated in
:h1s/her c]ass1f1cat1on than is the f1ve year old pre corceptua] ch1]d The

~ same ho]ds for ch1]dren w1th1n al] stages. In a sense, deve]opment 1s a_j

“series of numerous changes, organ1zed around major charges in thinking.

I
" The three stages.covered_1n this un1t, characterize the. major changes.

&

\

-
¢

Within each stage there are subt]e but observab]e, changes as well.

| B 112
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- : - LOOKING -FOR -STAGES OF CLASSIFICATION

- Activity 10z Reviewing the Videotape
In this activity you will review thé'videotabe on claséjficatfqn. The

‘purpose of‘this-activityfis tozexp]oke in more detail the’distinctidn‘:;aw!

between the claés‘réasoning of the pre-conceptual, intuitive, and con-

,crete-operationa] stages} N Lo . .

»INSTRUCTIONS FOR Acnv‘m o B S

1. "View the v1deotape with the follow1ng 10 quest1ons in m1nd
“Youumay‘want ;o"stop the tape, re-wind, etc.,.to examiae be- -
”haviOES'yOU'ke'not:Eufe dfa. | .

2. Use: Act1~1ty Form F. |

3. D1scuss your observat1ons with others so that everyone's 1ns1ghts

- can be shared.

4, You can use the transcr1pt of the videotape to take notes (Append1x

B) . . ' . '_,_)1 - . K » -

92
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- ACTIVIIY FQRM F: 'Questions for Reviewing (lassification Tape |

Name: . :

—Date: . e e | e -

5,

coen

~
<

To be used,for.Activity:]O (page 92).

. " . . \\
What are .some th1ngs that 14h and: Darr1]yn do that give the\hmpression
- that they can produce "true- classes?" - .,
S e R | . »- | S

o~

;Nhat evidence i§ there that lan’ and Darrw]yn are in the pre-coneePtua]
stage of c]ass1f1cat;on? B N

2 oy . "
- . S

1]

.-
o

o

What are some of the things that M1]es does that give the 1mpreSS1on
*'that he is in.the pre- conceptua] stage?

> &

U
“

-

. ,Nhat are some of. _the things that M1]es does that give the 1mpress1oﬁ

that he is in the concrete-operat1ona] stage?

- B ! . ~

? 2.

N

\;Whatcis_some of the:evidence ‘for placing™iles in the intuitive stage?

3

\
\ -

i‘1 1 /E

3

k<



- B

What is one important m1stake that the 1ntery1ewer_makes_when—askxng
MiTes to sort the obJects onto the three pieces of paper’

°

7. How is the m1stake corrected? . . '
I i - . J
‘ 8. What are some th1ngs that Ryan does that g1ve the 1mpress1on that he
B s -in. the pre- conceptua] stage?’ .
9. Nhat are’ spme th1ngs that- Ryan does that g1ve the 1mpress1on that he
e -~ is in-the 1ntu1t1ve stage’

10, .what'evidehce is there that Ryan is in the conorete;operational stage?

. .o . -
. ) T

g
N

1

.-..115_




~_.__QLLQIAL!JFl_I0_léx.CIl.\l.LCIZX-J0

Here are the quest1ons with possible answers

1. What are some th1ngs that Ian and Darrilyn do that g1ve the 1mpress1on -
. that they can produce "true classes?"

< 2 awhat ev1dence is there- that Ian and Darr11yn are 1n the pre- conceptua]
stage of c1ass1f1cat1on?' . : -

Both are concerned w1th appearance and spat1a1 arrangements 1n

the1r .classes, - _ _ : E B

Y
A

" In a11 cases, the 1ntens1on and extens1on of the c1asses are not
coord1nated o

&7 : ° N : . -

Both be11eve that there are more red than wooden beads

[

\3.\\Nhat are some of tle th1ngs ‘that - M11es does that g1ve the 1mpress1on
that he“is in. the pre-conceptua] stage? : .

\\ ST .

Mites creates graph1c collections (e. g R tao]e scene and the .

. symmetr1ca1 arrangement of bab1esa , -

\ . )
R He creates’ classes that 1ack 1ntens1on Ce 9. putt1ng cr1bs and
. g1asses ‘together). _ T

4:- What are some of the.things that M11es ‘does- that give the 1mpres>1on —
~ that he ds in the concrete-operat1ona1 stage? . .
T . Miles forms c1asses of  things that are s1m11ar to each other and ' _43'
_ coord1nates 1ntens1on and extension. . .

\

“Miles comb1nes the table, cha1rs, s11verware, g]asses 1nto a
“higher order c1ass, "th1ngs that re]ate to eat1ng(F';'ﬂg;'»f :

-G, What is some of the ev1dence for p]ac1ng M11es in the. 1ntu1t1ve stage?

-M11es has d1ff1cu1ty be1ng ab]e té coord1nate the c1asses he has--
formea with the task of comb1n1ng obJects to-.make fewer c1asses.

The on]y c]asses Miles "forms without'a good amount of suggestion -

and prodding by the’ 1nterv1ewer are ones in which the ontents.
~.are maximally similar, e.qg., spoonc toge+her, knives toaether,

etc. e .

SRS . L : ran
B e
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6. What is one 1mportant m1stake that the 1ntery1ewer makes when ask1ng Lo
Miles to sort the obJects onto the three pieces of paper? o

“When M1]es is- or1g1na]1y asked to sort the obJects onto three
pieces of paper, it is not made clear that all the obgects

shou]d be sorted.
7. How 1s the m1stake corrected?'

It is still possible to exp]ore M11es a5111ty to oomb1ne groups Vj‘
by adding another piece:of paper and removing the chairs from
one of the first three p1eces of paper. .

8. What are some things: that Ryan does that g1ve the 1mpress1on that he
- is in the pre-conceptual. stage? 7 [ e

Ryan uses the letters to create words. At one point,‘whi]e
: comb1n1ng blue shapes, he 1nc1udes a red square. :

A What are some things that Ryan does that g1ve the 1mpress1on that he
g ~1is in the 1ntu1t1ve stage? - . .

In sorting the letters, Ryan does not coord1nate 1ntensuon and _
extension, e.g., some letters are put together because they are
the same co]or, but not a]] the Jetters of that co]or are placed

in.that group. R
10. what ev1dence is there that Ryan is in the concrete-operat1ona] stage?

. e Ryan js able to cons1der the letteYs as belonging tc- the c]asses
. "red,” "blue" and "ye]]ow" and comb1ne them with p11es of similar -

co]or shapes . . _ .

0y

He breaks these cq]or p11es into. c]asses of ]etters and shapes,’
and the shapes are further divided into types of shapes, which
themselves are. arranged accord1ng to size.

o T e ter

N | big — - sma]]b'

O/\[] ) OC)ADD

to correct]y reason about the red and ye]]ow bead

He is abl
probilem.

5
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. - . .

:*T*f—f”;”‘ HE—Ean_Féason about .a class and its comp]ement and a c]ass to
' which- both be]ong (A +°A' = B),

shapes (B) .

o “shapes peop]e (A) . . shapes people. haven t (A )
- “have" heard of T . _heard of - , N

- Thougn we didn't_ask,*we“can_aéénme that i? we asked Ryan, “Are . ;n

there more shapes or more shapes that peop]e have heard of (A vs B)?"

Ryan wou]d have sa1d there are more shapes because shapes peop]e have -

heard of are on]y some of the shapes.

[ Y




A*;,-_:_i_Act'lvlty_JJ.:;Shar-l_ngand~Assessing—Y9ur:'!nte_rviewsf, _Q SRR - -

In this‘actiVity you w?f] share with others what»you did with chilQ
dren in Act1V1t1es 8 and 9 (pages 57 & 63) The purpose is to 1ook

~_ - —

f\ﬁx; at what kinds- of ev1dence yOu have for the ch11d s stage of c1ass1f— ’;f;e

e Tcataon—andatofconsqder;what additional information-you-could get to

~ help you decide.

. 14 *
< . . . : . - .

MATERIALS . SR
You w111 ‘need the obJects you used in- 1nterv1ew1ng ch11dren 1n Act1V1-

t1es 8 and 9 and the record you kept (Forms C,. D, E) on ch11dren S -

performance - S . LR

8 : i

. INSTRUCTIONS ‘FOR ACTIVITY 11 - S
4 \

iv

.1.';You and the other memb‘rs of the group should arrange to share at

N "l—

S l

_h, B v sion) and Act1v1ty 9 Qsort1ng) | |
| v2§ When demonstrat1ng to other. members 1nsthe group, use the actual
material you used w1th ch11dren and use- Act1v1ty Forms C D and

. to rem1nd you of what you did and how the child responced
4,3.- Discuss among each other what thevev1dence 1s that1eads you to"

. be11eve thac a. g1ven ch11d is in one of the three stages d1scussed

.

_1n th1s un1t

4. D1scuss the s1m11ar1ty and d1fferences becween ch11dren of the

same approx1mate age and those of different ages. < r

'31

L ' N\
5. ‘D1scuss how the 1nterV1ews went well and not - so\we11

v

- - 6. D1scuss what k1nd of 1nformat1on you now rea11ze you failed to get

'and how you m1ght get th1s 1nformat1on next t1me you 1nterv1ew avh

child.

. .1*. " . : . o - 98
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_1east one of your 1nterv1ews completed in Activity 8 (c1ass 1nc1u- N
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_Aqt!_ﬂty 12?bemonstratlng Tﬁree ST g CIaé”smcatlor T
In Act1v1ty ]2 you w111 use the obJects you started co]]ect1ng . S

at the beg1nn1ng of th1s unit on c]assif1cat1on to demonstrate

—— -

how a cnIJd in. each o1 the three stages mi—h+ c1ass1fy the obJects

'*,_ . v

TMATRIALS ‘\-% e
N
' *Lu§e any mater1a1s you_have collected (e g N m1n1ature toys, leaves, - )
. rocks she]]s buttons, etc. ) o E ;-“‘f‘._.* H.i;f““f‘""ff‘—fi—F-;;;~;
“INSTRUCTIO—NS FOR Ac'nvm'lz R
1. Work w1th a partner 3 | B e 5%3‘.

>

2. Arrange your co]]ect1on of obJects to form examp]es of e f'~
a,' graph1c co]lect1ons (pre-conceptual) L
.b.' non-graph1c col]ect{ons (1ntu1tive) -
:c. concrete-operational classes; o | _\N;..H | .
3. .D1scuss with your partner how ch11dren of each stage wouﬂd reason
| about the c]asses and how they wou1d respond to. 1nstruct1ons to .
" fcomb1ne groups into 1arger groups or break 1arger groups 1ntb |

smaller groups. -

.
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FOLLOW-UP TO ACTIVITY T
| By th1s p01nt you have ga1ned a good understand1ng of some of the f~ ‘
problems and ‘tasks- used to exp1ore the ch11d s understand1ng of c1a551f-

1cat1on Furthermore you have 1earned to. recogn1ze behav1ors that revea]

the character “of the ch1|d s understand1ng In -the’ fo11OW1qg §ect1on we

* briefly summarlze the main th1ngs to 1ook for in c]ass1f1cat1on tasks Forh~f

-

) any of the forms 11sted on the fo]]ow1ng pages you shthd begab1e to an-
swer. a]] of the accompany1ng quest1ons 1f ypu Ve’ dore ‘the. 1nterv1ews cor- s
rectly and 1f you ‘ve kept records of~the apprOpr1ate behaV1ors

we ve. presented the forms and the1r re]ated quest1ons in a wéy that
N ¢
o shou]d be useful for: keep1ng records on 1nd1v1dua1 ch11dren. ,The same
> 1
sort of quest1ons can be app11ed to ‘any c1asSTf1cat1on task you may w1sh

to use. In the last sect1on of Chapter 3 “0n-go1ng Assessment . we 11

¢

d1scuss the use and 1mportance of records ih assessmg a ch1]d's deve]op- .

L L LI
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. “CHILD ‘RECORD: 'CLASS INCLUSION -~

" Your name ___ - Child's name

3

~ Date: e ) - Child's age -

- Name of child's teacher __~  * ' . -

o ’ ) ) a . ~ ) . .' g% .
. .To be Wsed as @ record of child's performance on a class inclusjon task. '
P o : . e ‘ ”{; S
'.Does the child. understand the nature -pf the: mater1als? }
, - That a]] the mater1als are made of the same th1ng, m th1s case
ail"} wood? Yes *-—-'Ndf R x L o . ..f -

S S o :;2

‘;?’pfo That some’ of the mater?a]s are red and some. ye]]ow? Yes - No>

T, Does the ch11d understand snmp]e c]&ss re]at1ons? N

-ﬂ-That if a]] the ye]Jows are tahen;away,.the reds wi]] Yemain?

v' . Yes . ’,_{.'_ No 'v . » ) "’- . -'.‘ e i ] ~)~ . ‘\'_ N - \h.

*i That if all thie reds are taken away, the yellows will. remafin?
N ' S e L. A S .,
o .’=-‘»’Ye,s . No ] P '

~t~That there are more red beads than yeTTow? “Yes | rNo

5> —

o That Tf the wooden es are taken away, noth1ng w111 rema1n?

-

* . i 5 o . ' . N i ’: ’
Does~the child understand anss unc]us1on re]at10ns? o P

. That .there are more wooden beads than red beads? Yes -_th S, ;§;>_. o

0"‘That thn red beads are on]y some. of the .wooden beads? Yes i Noﬂ

)

1]'0 'That a necklace made’ out of all ‘the. wooden beads wou]d 1nc1ude ‘the

L _ b T - IR
e t red beads? Yes " No SRR 1;“‘ S ’i .' //’_

S ]

tv., ] That a- neck]ace made -of. wooden beads would be TOnger than one made_;

f'of red beads? Yes . Nofi

. ;’__"_'_“__-.;,- __-_'_;_ o 101 N




. .

“ “What stage do you think the.child.is in?

Which other’stage is the child

close to?, ‘
“ - . . . ) N . ) . |
¢ Pre-conceptual . -
Intuitive -~ - ° N
Concrete-operational o
COMMENTS: -
B
\ . - ' N
<
<
\
. -' | g
o | o
B o
’ ‘ 123
3 o N ; ' e P
v | 102
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= CCHILD thoRD;”*FggE SORTING -

Your name - _ o ' Child's name‘

‘Date L | Child's age

Name of child's teacher - °

To be used as a record of a child's performance on a;free.sorting'task,<

@
.

o Does” the ch11d form graph1c co]lect1ons? h >
i Is the chr]d concerned with drrang1ng the objectsy e.g., lining them

N

+ up, creat1ng patterns, creat1ng representat1ona1 images? Yes ____No ___
Does the ch11d form col]ect1ons of obJects that are all the same in some way? -
. Do some of,the 'groupings-contain elements that all»have a common

-~
s

property? Yes ___->No _ o _ I

. ¢ Are graph1c colTect1ons formed w1th1n any of the class groups, for ex-
,'amp]e, letters made 1nto words9 Yes: No '
‘e 'Does the ch11d indicate (words) how aJu the members of ‘the group are _n

7 the same? Yes'___ No

Does the child c]ass1fy all the obJects? Yes _ _~No

Does the ch11d coord1nate 1ntens1on and extens1on?

o If a group of things w1th a common property is formed. are‘all the

&5
- obJects with that property included in that group? Yes No
. Is this 1wue for. al] the classes formed? Yes No

s Is there a para]te] organ1zat10n of c]asses 1nstead of an 1ncons1st- .

| ent one in wh1ch, for example, all squares are put together, but °

'rectang]es_are put into piles of\b1g and small; or all shapes.are

/

/

L e



\\‘.
—
™

c]assified according to their shape-properties, but letters are - ~

g c]ass1f1ed by color? Yes “:‘No

-e If the organ1zat1on is not para]]e], descr1be in what ways it 1s

-~
Iy .

© _ inconsistent.
: y B}

-.Does the child construct most]y sma]] classes that are max1ma]]y 1ntens1ve?'
e. Do the ch1]d s groups conta1n Just a few. e]ements that are very
© s1m11ar, e. g., a]] the small ‘red: tr1ang]es are together, a]] the big-

b]ue squares, etc.? Yes No

Does the.ch11d_cunstruct mostly large classes that are maximally extensive?

S

i 4 Do the child's classes :ohtain many ‘elements that are minimally

similar. to each other, e.g,,'a ghoup of "shapes with sides?"

Yes No , |
Does Ziie child construct a'ciass with‘onfy'one thing in it? Yes No
What stage do you think the child is in? MWhich other stage is the child
' : close to?
Pre-conceptual
. Intuitive |
c" . o T e LF N
Concrete-operational . .
~ COMMENTS: - -
- 125 ’
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B \ . CHILD RECORD: STRUCTURED SORTING
.+ Your nime _ — _____ Child's name
\Date\ | - " Child's age .
Name of \cm“ac@r ‘ ,

~—~

To be'useh as a record.of a chilaié"penfqrmance on:a structured sorting task.

’\\‘ - S e

Can the child combine groups to_form higher‘oﬁder classes?

e Does the ch11d comb1ne, for example, ye]]ow, red, and 5|ue squares to

f\rm a class of squares? Yes . No

AT e

e Is the onganlzat1on of the classes” para]le]7 Yes  'No
. ‘ - N
Can the child rec]ass1fy the material 1n new ways7 y

. How many\dlfferent ways can the ch11d f1nd to C]aSSIfy the same

‘materllls\ - _ |
‘e Does the ch11d reclassify all the materials? Yes No
~. Is the rg\n1zat1on parallel each time? Yes ~ No CA
~ Can the ch1}d breik classes into subc]asses7 Yesq; ) No L
| . Are-the lasses broken down in the same way, e.g., if the shapes are-
; subd1v1d d by color, -s0 are. the lette}s7 Yes ij'

105
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", - What stage do you think the child is in? Which other stage i5 the child

close to?"

Pie-conceptual : : .

Iﬁtuitfye-

Concrete-operational

COMMENTS: -~ - o : S
' 4
—
/
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" ON-GOING ASSESSMENT | -

In Chapter 5 we talk about the broad educat1ona1 1mp11cat1ons for

what you have 1earned about c]ass1f1cat1on and for Plaget S theory in- gen-
V .

era] However. before conc1ud1ng th1s chapter, we should d1scuss the im- °

portance of estab11sh1ng an on-going program for assessing all the ch11dren

in’the c1assroom for the1r developing understand1ng of class re]at1ons
By getting to know a11 your ch11dren and by assess1ng the same ch11d a . o

number of times dur1ng the year, you can expect to see a number of th1ngs R

. o

) You will come to see a broad common pattern “to “the th1nk1ng of all

—_— y'your children.
. - You w111 f1nd that while there are s1m11ar1t1es ch11dren a1so
d1ffer from each other. For examp]e, ch11dren will differ on
how we11 they understand your fnstructions, and;this wi]l not:-

always be a resu1t of the1r level of deve]opment How comfort--

able. the ch11d‘1s“W1th you, how fam111ar the ch11d is w1th the

express1ons you use, etc., are. a]] factors that affect the

child S performance.

Children wi11$a1so differ in their level of deve]opment.
Even if all the children are “in tﬁe.same.stage,‘some will be
Jjust enteringﬂthe stage and some ready to-enter the next stage.
e “You wilt find that children who are dotng "equa11y well" in
:_ ~school are nottnecessarily'at the'same stage fn’their'deyeiop-,'
ment. For example, two pre- school children may know th°1r |

'numbers, colors, a]phabet, etc., equally we]], but perform at

‘somewhat different levels_on c]ass1f1cat1on tasks.

]-97' - S




" e Likewise, you\will find, foi example, that'chfldren'may'be at
-Vthe same stage, even though-one is"doing well in schoo1 and
) the other nof’so weH
. Maybe most importantly, you will find that ch11dren whom you
regarded as' less advanced actually show“themselves to ‘be de-'~
veTopmentallylas far along as-their cjassmatesi On'theuother ;
hand, }ou'might come to realize that‘the problems a child is |
having with'certafn subject matters are the result of the

: ch11d s level of deve]opment and not necessar11y an 1nab11-

ity on your part to do a "good job" teach1ng.

e

Keep1ng Records : g

)

" To get to know your ch11dren 1n the above terms is 1mportant To

better see and understand the s1m11ar1t1es and d1fferences among your ‘child-__

ren-can“on]y make~you*a~better teacher “The f1rst step for such insight.
5. | comes from keeping records of your interviews with the children. This w1]1
allow you to compare ch11dren, to check your‘1mpress1ons against records of
- actual performance, to see how a ch11d progresses through the year, to get

a better feel for the re]at1onsh1ps between the child's performance (or

rre————_——_ Tt

your expectat]ons) and the child's stage of deve]opment -and to compile
relevant ihtormataon to share with parents. \
fA record for any child should consist.of a’descriptibn of the task’
you used, the'materials, the questions you asked;”and the child's responses.
~Such'a record is ca]]ed a "protoco] B The various act1v1ty forms used
while 1nterv1ew1ng ch11dren re examp]es of protoco] forms. However, you
do'not_need to follow these, and as you become a better 1nterviewer, you -
-,Will not want to restrict yourself to predetermined approaches. One way.
: 108 |
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oy

to keep a protocol record is s1mp]y to make notes of what you are doing
ard saylng (as you do and say them) and record what the child does and

" says. Your'protocol record-might Took like the following:

“

C]ass'inclusiont 10 wooden beads, 2 ye]]ow. 8 red and a string to
string them on.

'Fred_Ames I November 1Q,H1975

- Age: 5'years}~3 months

. Examiner | Child
"~ A1l the beads wood. . Correct
How'many.wooden_beads? : " Correct
How many red? N - o Correct ' N
.lyﬂgrg_red than wooden beads? - ‘ Mistake

What's left if I take all. _
the wooden. beads away? ' Unsure

"Which,is longer - a necklace
of .wooden beads or one of redibeads? ~ Mistake

After you have 1nterv1ewed the ch11d and while your memory is still
fresh, you»shou]d use your.protocol to fill out a summary record of 1mport;7-‘
ant child behaviors. Record forms such as those on- pages101106 prouide ex-"
: amples. With both the protoco] and summary, you have a good record of the
ch1]d s performance and a basis for maklng Judgments about the ch1]d S

stage of deve]opment and understand1ng of class relations.

130
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- CHAPTER 4

ADDITIONAL WAYS TO EXb .
CLASSIFICATION WITH CHI:..)r.EN

Class relations are involved in everything that requ1res reason1ng
Fa

about s1m11ar1t1es and d1fferences. Since the' fo» on of all concepts

" involves the use of e1ther c]ass relat1ons order relatiens or both 7 the

- degree of understand1ng that a,ch.]d has of c]ass1f1cat10r affects much of

his/her other thoughts and activities. You have already exp]ored chlldren%

"‘understand1ng of c]ass1f1cat1on through a number of d1fferent ‘tasks. As

you deve]op more fam111ar1ty w1th its express1on in a var1ety of otber
physical c]as51f1cat1on problems, you will become 1ncreas1ng]y aware of its
place in ch11dren s activities in general, 1nc]ud1ng those that make up the
ubJect matter of  the classroom. = | i : "

It is lmportant to extend your exp]orat1on of c]ass relations and the1r
,dévelopment to a broader range of tasks than those d1scussed in the preced-v
| 1ng chapters. By exper1ment1ng with a variety of act1v1t1es you w111 see
the var1at1ons that make c1ass1f1cat1on easier or more difficult to reason

¢

~about | For examp]e, a child may be able to arrange a number of very s1m11ar

items 1nto classes, but may not be able to find all the shapes that are d1f—
ferent. from a chosen shape in exact]y one way while be1ng the same 1n al]
other ways. Experlences with a var1ety of classification act1v1t1es will

. Q

- .also give you a better fee] ‘for the similarity between tasks that a]low

17. Alward, Keith R., ‘Working with Children's Concepts, a uhit of the
., . FLS. | B ) .
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-ydu to explore the natural course of development and tasks that are a part?
of your teachimg'activity. Lastly, the more raried the tasks, the better.
~ you will get at workind_witn children, Tearning how they ugderstahd your
"giequests,and questions, the Einds of inconsistencies the child recoénizes
in his/her omh behaviorwand judgments (and those not'recognized es\WeTT),
and how the ch11d deals with prob]ems that are recognlzed but difficult to
solve. In short the better you understand classification and its use 1n
different type; of act1v1t1es, the better you will understand the chiid's
»rdnderstanding of his/her WOr]d and how that dpderstanding is communicated.
A11 the new tasks are presented in éummary‘form. ‘Specific administra-
tion and recording procedures are omitted'. Therefore, betore using the new
tasks, rev1ew the procedura] notes on interviewing techn1ques covered in
v Chapter 2 (pages 49 thru 52) If there are*dany quest1ons about how to pro-
ceed,,or.whatvto expect, consu]t the pr1mary_reference,91Veg for each task.
One important issue to consider is that variations in the Kinds of material
used and the manner in which the task is presented can change'the nature of
the prob]em for the. cht]d At the very least, they make the problem more -
: | qf ]ese difficult. Remember this when you get unexpected results.

. Most of these activitjes are physica] prob]ems or ones.requ1r1ng the.

production"of pictures.m Act1v1t1es of this character make it eas1er for
children to .express the1r understand1ﬁg\and easier for youjto 1nterpret a
chj]d's.behavior.' More importantly, phystcal activitieeﬂjnvolving concrete
\ ~ objects provide the context in which chi]dren'can_do.their-best work and
w%thvthe'use of-objects and. pictures, youRSee most c]ear]y what they do or
do not understand. Furthermore,-whem'judging objects, according to their
Simi]arit;es and differehces, children are also formt;B\cOncepts about their

wor]dg - R o ... E 1:52 . . w‘f-
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‘CLASSIFICATION BY TOUCH 18

. . "‘ .
!f .
C]ass1f1cat1on tasks can be var1ed by presenting the materials beh1nd
. ! ]
a screen. - When Plaget {used th1s kind of a prob]em, he p]aced the objects

!
o/

1ns1de a framework represent1ng a little house wzth waI]s and roof made of - :
cloth. The ch1]d was asked to put h1s hands "under the wa]ls," to fee] the.
objects. Then the standard quest1ons were asked. / ' |
When screen1ng a task it is 1mportant to remember to use objects that
are eas1]y d1scr1m1nab]e by touch (color, of course, 1s out). If you makc
'v'them too hard to d1scr1m1nate the prob]em becomes very d1ff1cu]t but not'
"~ for lack of the ab1]1ty to c]ass1fy Geometric shapes are good~]9 For - |
exampfe, spheres, e1]1pses, squares, ‘rectangles, and tr1ang]es can be used.-
-.The prob]em can then be broadened by add1ng two standard sizes and/or two
_versus three d1mens1ora] objects. To make the prob]em as easy as poss{gﬁe;

use some obJects w1th holes and/or some w1th serrated edges

VARIATIONS ON CLASS INCLUSION: “ALL AND SGME" 20

2

.

In,ChapteriZ‘the standard c]ass'inc]usion prob]em'waS'presented It

... involved a set of objects that have one property in common and one unique -

,property, thereby form1ng a s1mp]e add1t1ve c]ass1f1cat1on For example,

ten wooden beads mlght be-used: seven.blue beads and three yel]ow beads .

18. The Early Growth of Logic in the Child, Chapter 7.

- 19. See the Property Blocks descr1bed 1n Us1ng Toys and Games with Ch1]d-
ren, a, unit of the FLS. . .

- 20. The Early Growth of Log1c Chapter 3

&
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f// The'assesSment culminates with asking.if‘thehe‘are "more wooden beads or
»mOre red beads." .v h |
To study.the child's understanding of the class- 1nc1us1on re]at1onsh1p
| further, Piaget developed a new task for use with children from four to o
eight years of age.‘ For this task, eight to 20 objects made up of red
tsguares; blue cirples, and a few'blue squaneslare arranged‘as ing the follow-

ing pattern: 4 | , ) o,

| :-Thefchifd is then asked questions like: "Ake.alL the circles blue?" "Are
. all the squares red?" “Are all.the blue ones circles?" "Are all the red
ones squares?" As would be predicted from the class-inclusion results,

'young chderen have difficu]ty With.these questions. This ‘can be ciearIy

3

seen when they are asked to jastify their answers

\

In order to trace the development of the child's understanalng
o R
-0 of “a]]" and "some" further, a number of d1fferent tasks .can be used. The

¥ \

"*‘"———*STmpTest—TS'mereﬂjr1zr7nﬂr1ﬁnr4ﬁrff*the blue ones," or "all the blue squares" -

A

~

or "some of the red ones.* .
/ A prob]em directed at understand1ng how wel1l the child is able to dis-
/’cniminate class relationships is to ask him/her 1) reproduce-a collection _.Q
 Tike the one pictured above. Piaget asked children to ehoose-the objects
they onfo need from boxes of\ohjeots sortedbby.ootor and shape. It is
important to\)_askthe‘;'c,hil.d about his/her choices as s/he’ makes them, that

is, prior to-the point where the child may merely-matchpobjeets one by one.
4.
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»'.
To make this prob]em more d1ff1cu]t the child may/be given a godd look at
| the model and. then asked ‘to reproduce it from memory, with the mode]
screened. Again, it is" 1nformat1ve to ask- the child about particular
’ choices' When doing prob]ems that require memory, use on]y a few obJects
S0 as to focus on the ch1]d s ab1]1ty to understand re]at1onsh1ps rather

thcn h1s/her memory span.

3-

SUPPLEMENTAL GAMES AND MATERIALS

AN ' - ' » ' ‘ ' i
- One of the easiest forms of pre=classification- is involved in the

standard form board.?] ‘Here theschild is asked to fit a set of objects

f with different shapes ;nto a board with a corresponding set'of cutouts.
bject is to place the correct obJect 1nto the correspond1ng cutout

ask is made.a little more d1ff1cu1t by us1ng some obJects and. cutouts
s1m11ar shapes but d1fferent sizes. This is not a comp]ete classifi- .

A

jon prob]em because d1fferences are on]y gross]y discr1m1nated wh1]e

P 4

.similarities are only matched
There are a. number of other games that are or1ented toward he1p1ng

ch1]dren use these classification sk1]]s ‘Here are @ few, using a flannel

———beard—w+th~36~sma44~coioredmshapes'made of'wooi—or—ftanneT*::‘cfrC|es,

e

squares, and triangles. There are two sizes of. each shape, and there are

three co]ors of eacﬁ s1ze red, yel]ow, and blue. 22.

21, Using Toys and Games with Children, pp. 66 & 74. .

- 22, See Flannel Board Game I, II, III in Using-Tays and Games with .
.£h1]dren, pp. 42- 44 o .

—
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0
,J: Pick up one yellow tr1ang]e and remove all other yellow triang]es
- ) Then ask the child to f1nann”6bJect that goes witn the one you vet
"chosen. This is.good training, because a similarity must be’ found 5
(shape or color) while over]ooking another simi]arity (cp]or'or -
shapE) _ Hence more than matching is requ1red ‘ ', "

}u2; Another var1at1on is to ask the ch1]d to find a shape that doesn' t

be]ong with the others, as with th1s s1mp]e arrangement :

’q t . , B

3. *A more important discrimination is to choosé an object that-doesn't
belong in the following set. Here, a difference'must beuattended'

o while overlooking a similarity.

'4. If the young chde'finds the abbve games easy, try a more dfffi- .

cult ore w1th the same objects. For examp]e the child is cha]-

-

~-lenged-to- f1nd~a}]-the»shapes—that-are different from a chosen

. shape in exact]y one way (and the same in all others);u'A yellow

R ~ square might?be picked, in which case a yellow square of a differ-
ent size fsﬁan appropriate choice. A red square of the same size
wou]d also be appropr1ate The chi]d is a]ways'asked t6 explain ;

- "h1s/her cholces. Another var1at1on is to ask the child to éﬂnd

o objects_that'are the same in exact]y two ways, etc.

186 -
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. '1
A]] of ‘the abOVe games are good for asseSS1ng how we]ﬂ the ch1]d can

~

' :1dent1fz S1m11ar1r:es and d1fferences After th1s has been done, the same.

- objects.

in COlﬂﬂ’Oﬂ

-anects can he used to do a standard assessment of the ab111ty to c]ass1fy,

xeloncin,

) that_ms, to s1mu1taneousJy coordinate similarities and differences between

A

MULTIPLICATIVE CLASSIFICATION. 23 ..~

Mu1t1p11cat1ve cnass1f1cat1on 1nvolves the order1ng of obJects into

two or more add1t1ve classes, s1mu1taneous1y - The s1mp1est k1nd of‘brob]em

is to order two d1rferent kinds - of objects, for examp]e red and blue. A

,7correct so]ut1on wou]d resu]t in four p11es red c1rc]es, red squares,

TR

“blue c1rc1es, Blue’ squares. ‘, ' I - D e
: 3 ‘ . : ) .

~ When ng1ng simple mq1t1p1e class1r1cat1on problems to young ch11dren,

'> *t is he]pfu] to use a box that is divided into four sect1ons by t&o re-. =

movable part1t1ons Then the child can be helped to understand the problem .
by ask1ng h1m to put th1ngs together (1) so that they haVe someth1ng 1n

common, and (2) so that whn" one or the other part1t1on is removed fthe

. objects on each side of the remaining partition w111 still héve someth1ng

<Y .
It is also he]pful to use obJects that can be grouped in a number of

ways. If th1s is done, you can show the child how to dq‘1t one way and

| then ‘ask h1m/her to do it another A we]] developed aH111ty to perform P

mu]t1p1e c]ass1f1cat1on is marked by the ease w1th wh1ch c]ass1f1cat1on

s . - i

-[_23.-Piaget, Jean, The Early Growth of Logic,tn the'Child, Chabter 6.
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ab,

criteria can be switched. The ability to perform muitipte clas€ification
develops at/the same time as additive classification.

PR

“A'md1tiple classification pryb]eh can” be made more diffitu]t’by_dsing
/ - - . . ) . . ’
Llassifications and distracting characteristics. In the problem-be- .

24 ’

the child must simultaneously categofize the,cakds into fbur”sub;

A !

A yza
low,
7 , , : ) ‘ - .
/classes based on who is eating, and also into four subclasses based upon.

o

kg* what is being eaten. Ir :: doing, s/he must: overlook distrécting ;hakac-a
;/{T “teristics like the presence of absence of - eyes in-tﬂé ddgfhousé,7§ings an
the fence, etc. ) -
o4. See Pattern Games, Using Toys and Games with Children.
. 24. See P . ys n.
.ne
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VARTATIONS ON MULTIPLICATIVE CLASSIFICATION

o

\ o . . .“ N
. - Qo e . s e
There are numerous-variations on multiplicative classification that

" come uheer the Qeneral categery of Matrix Tests" A series of these k1nds
of pron]ems can-easily be made 1nto a game by start1ng with very s1mp]e
| prob]ems A1 of thejvar1et1es requwre the child to comp]ete an already

partially formed matrix.

The ch1]d 1s asked to complete the matr1x on the left, choos1ng from the
obJects on the r1ght ‘The, f1rqt task is very simple. The second offers

some add1t1ona] problems because .the or1entat1on of the p]a1n cat s tail

must a]so be cons1dered

119
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To make these kinds of prob]ems even, more difficult, more 1nformat1on

©

an be. Teft out as in the fo]]ow1ng examp]e.

o

k Prob]ems 11ke this one are called 1ntersect1on problems. The ability to

"do them well deve]ops as much as two years later than ‘the_ standard mul ti- ; .
’p]1cat1ve c]aSS1f1cat1on prob]em ) | ' |
The above - tasks, though sketch1]y presented, g1ve some jdea of the
range of act1v1t1es that require cTaSS1f1cat1on skills. S1m1]ar tasks make
up a fa1r port1on -of curr1cu]ar materials and items on I Q or ach1evement'
tests. By ]earn1hg about how c]ass1f1cat1on sk1]]s deve]op and the range
',and s1tuat1on in which they are required, you will be better ab]e to se]ect
activitiés-that,are appropriate to the.children you work with and better -

- ]
Wl 120 o
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. ot . ’ ‘ : ’ e .
SR o -' -
' able to evaluate the appropr1ateness of tests that are prespntly used to °

i .

assess your ch11dren s progress.‘

8%
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| annEns Y A
/ o EDUCATIONAL IMPLICATIONS

Piaget;s first five books , published in the 1920'5, were enthusiastic-
a11y~received and widely discussed In this book you have been 1ntroduced
to some of - the 1deas that are d1scussed in those works children's think-
1ng-progresses through stages; at each stage there is a common qua11ty to
- much of their thought;. and, pr1or to m1dd1e ch11dhood ch11dren s concepts
are organ1zed d1fferent1y than those~of’adu1ts 28 However, the initial

popularity of these f1nd1ngs had 11tt1e 1mpact on American psycho]ogy or
~education, and between the 1930's and 1960's -few peop]e were fam111ar with
| »h1s work | v |
Thls/surprising indifference‘was the result of a predominant.invoive-
’ ment with Behaviorism, according to‘which knowledge is a copy ot external
facts and can be- taught through examp]e, practice, correct1on and re1nforce-
._ment.zé ‘These views are o]der than Behav10r1sm 1tse1f ‘as . ev1denced by
. ‘the trad1t1ona1 methods of educat1on, ‘such ag rote 1earn1ng, memory exer-
cises and teacher-d1rected act1v1t1es Such pract1ces reflect a be11ef
that knowledge is memory of past events and-that good teach1ng corrects or
reinforces student’ responses to tasks and questlons ‘Most educat1ona1
“'pract1ce in Amerlca today has its roots in h1story and its theoret1ca1

‘ raflonale in Behav1orlsm ThIS, however, is rap1d1y chang1ng--1n large

measure because of Plaget s work

", 25, These same principles are exp]ored in other areas of know]edge by the
three rema1n1ng parts of the ECT ser1es and by the FLS unit titled work1ng
with-Children's Concepts.: ,

' 26. Langer,,Jonas, Theories of Deve]opment}
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Toward the.end of the 1950's a number of factors prompted a renewed
interesﬁ in Piﬁget’s studies. For one, hfs genéFa].findiﬁgs seemed valid,
yét unexp]ginébTé in behavforiStic terms,'tﬁus providing a new focus for
“theoretical psychology. ~For another, the topic of mental development it-
§é1f'wa5'virfua]]y'untouched by behavioral research. The breadth'énd'riéh-'
: ness'of Piqget'§ preceding four decades of study opened an excifing and un-
explored area of obvious importance. Last]y, Piaget brought to'psyéhbloéy
a method of study and focus that;wag beginning tb surface‘in a variety of
dis¢iplines. Piaget cé]1§'thfs approach "structuralism" and describes ﬁt:'
_as_a study of how the-pagfs*of a system work together to_form ;he system
itse]f.27» whattyou have ]earneq about the-develbpment bf é]assificatioh
is an exd&b]e. In c]aésffidation"the parts of the syétem arg.the mental
activities of combfhing and separating‘objectéﬂand evénts according to
.-their piroperties, 'These.activitiés are okganiied to form a pattern or
system. As you've 1eérned, this syétem changes ih_sy;tematic wéys fkom
lone'staqguto the neXt. '. | |

whereaé.behavioristS'kegafd knoW]gdge'as a recordfng_of‘externa] ex-.
perience, Piaget has attempted'tp show that éT]‘know]edge has an dnder]yihg-
6rganizatiqn. This organizétion cannot.Be taught or recorded from examples.
It is the resu]t,of the individué]'s:Ecnétanttregu]ation;of physical and -
mental activities'becbming'inCreasing}y_systématic and better Oﬁgaﬁized.
The fact that én-eight year old reason§ about classes in adult-like fashion
and the four year-old. does not is not ‘the result of more expéfience wifh

adult c]assifitations. "By categorizing objects and events according to

S,

27;_Piaget, Jean, Strhctura]ism,‘
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;.properties that ‘are personally interesting and important, children come to

Organize.their activities'in more systematic terms. . As they do,lthe'classi-

;ffying'activity inevitably takes the form we regard as logical and adult-like.

_ 'Piaget hasjcreated a powerfui picture of intel]ectual deveiopment but,
for the most part, has left its educationa] imolications to be expiored by
others We now know r1ch and fasc1nat1ng facts about what ch11dren do and
do not be11eve These facts have obvious educat1ona1 1mp11cat1ons, for .ed=
ucat1on carries as 1ts primary respons1b111ty an understand1ng of what
children regard as true Piaget also provides a technique for exp]or1ng

the common patterns of thought in genera] As” educators come to use h1s

2. ideas for exploring th1nn1ng, they will be better at ant1c1pat1ng what .

ch11dren can and cannot do and more conf1dent in stimulating and following

ch1ﬂdren s thoughts

Last]y, P1aget s theoret1ca1 account of how children progress 1n the1r .
mental deve]opment contrad1cts many common]y held assumpt1ons about th1nk-

-ing? In its. broadest terms, it suggests that thought is not derived from

1anguage, though language serves an 1mportant funct1on, that thought is not

abstracted from the env1ronment but act1ve1y constructed in a self- deter-

~mined interaction with the env1ronment, that the inability of ch11dren-to -

understand certain truths is not” due to a lack ofﬁreievant informatdon, but

\

to an inability to coordinate information in the required.fashing. These '

important additions to our understanding of thought suggest educational
pract1ces that are quite different from trad1t10na1 approaches The theory-

suggests trust1ng ch11dren in. more act1ve and se]f d1rected 1earn1ng, ask-

ing their own questions, and f1nd1ng means of answer1ng them. It sugqests

-

E;
that’ 1nteractlons between ch11dren are as. 1mportant as those between adults
AN

and ch1]dren,}and that freely exp]or1ng the phys1ca1‘and social environ- -

z

' L&f(ﬂ. . f{"'. ) JZSI:“ s.
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ment is as, or more, important than sitting quietly and doing one's lessons.
fIt-suggestslthat'childrenjbe stimulated to reason rather7than memorize and

s o
that they be encouraged to reflect upon the1r own views and their 1mp]1ca-

| t1ons However because th1s psycho]og1ca1 theory is relatively new to a
majority of educators, it will take time.to -fully fashion it 1nto educa-

- tional practice.

THE DEVELOPMENT OF CLASSIFICATION
AWD ITS EDUCATIONAL IMPLICATIONS

When firstlfntroduced to the important re]ationshio betWeen classifi;. N
cation and thought, it'is-hard not to.fee] a responsibiiity'for teaching
",it The fact that young children c]ass1fy SO d1‘fereht1y than. adults, and .
'Ethe presence ¢f countless educat1ona1 products designed to teach c]as§1f1-
cat1on makes th1s seem a]] the more - reasonab]e In some respects there is
‘Just1f1cat10n forgu1d1ng ch11dren to specific classification actiuities;

o and in‘other-respects it is a nnsuse of energy and possibly even harmful to
-the child's overall educatlon _ , T 1 ...

4 It now seems c]ear that all hea]thy and act1ve children come to c]ass- ,
lfy in 1ncreas1ng1y systemat1c ways and that by m1dd]e ch1]dhood these |
c]as51f1catlon skills are Tog1ca] from the adu]t perspect1ve It is a]so

f falrly we]] recognized that it is very d1ff1cu1t to teach’ children an under-
stand1ng of classification that is more advanced than one they natura]]y -
'hold -~ Success 1in d01ng so is ach1eved only when ch1]dren are at a trans1-
t1on point between one stage and the next or, in other words, when they
are c]ose to understandlng on the1r own what is be1nq taught Furthermore,

.once success i$ ach1eved, it by no'means guarantees an overa]] 1mprovement

in che quallty of a child' s thinking.
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0n what - bas1s, then, is it reusonable to engage ch11dren in, c]ass1f1-_
 cation act1v1t1es7 C]ass1f1cat1on act1V1ty is a good way for ch1]dren to - -
explore propert1es of objects and events, to learn +o focus on- propert1es

_that others cons1der important, and 1o think about the 1mp11cat1ons of com-

' b1n1ng and separating objects aCCord1ng to their properties As'loﬁg as
the focus is an helping children exp]ore their own understand1ngs, rather
tnan rep]ac1ng it with advanced thought c]ass1f1cat1on can be fun and. re-
ward1ng for- teachers and ch11dren Moreover, by prov1d1ng c]ass1f1cat1on

vact1v1t1es for ch11dren, the teacher can get a clearer sense of the1r level

‘of deve]opment and their understand1ng of the elements they are c]ass1fy1ng.

”However, 1f teachers attempt to enforce c]ass1f1cat1ons that are more soph1s-‘
t1cated than a cn1]d's level: of deve]opment there is risk that the ch11d

will, d1vorce the act1v1ty from-his/her own ab1]1ty to reason “and- rep]ace

it w1th attempts to 1m1tate and to memor1ze what is. be1ng taught To sepa;

" rate menta] act1v1ty from reason rep]aces se]f—re]1ance w1th a. dependency'

.’_upon the teachings of others More 1mportant1y, it may lead the child to

:_ conc]ude that h1s/her way of th1nk1ng and v1ew1ng the world is wrong when .

in fact 1t is the on]y way that s/he/can reason. ' |

It seems reasonab]e to state that, if anything, th; 1mp11caI1ons of

Piaget's theory are to avo1d teach1ng c]as51f1cat1on Why rep]ace v1ta1

..aspects of educatlon w1th activities deslgned to advance\reasonﬁng in the
- direction it is destined to take of its own accord7 .RathEr the effort
.,should be d1rected toward prov1d1ng ch11dr°n with opportun1t1es to exerc1se‘

‘ whateyer understanding of class1f1cat1on they may have and to apprec1ate
-the results of ‘their efforts Children will ‘become 1ncreas1ng}y aware, but

at their own pace' and soon enough ear11er ways of . th1nk1ng w111 be re-’

';placed by more advanced reason1ng -
> 127
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| . Many Amer1can educators have ‘come to . the conc]us1on that if th1nk1ng
| - progresses through stages, then it is unreasonable to expect th1ngs from
o _ ch11dren that they are not yet ready to understand or do. The not1on of
.\{' "read1ness" is a popular theme 1n Amerlcan education. "Don t try to teach
K  what the child is not ready to 1earn g P1aget s, theory suggests that all
Lo know]edge has organ1zatlon and that the organ1zat1on advances’ through a

A "sequence of ‘orderly stages; Thus, the problem is'not to avoid certain kinds -

of knowledge, but rather to exaimine a11 aspects of subject matter (curr1cu-,-
1um) in terms of the level of understand1ng be1ng demanded of the child.
This {s an-enormously d1ff1cu1t task because it requlres understandgng the
_derlying organization of thought during a11'of'thehrelevant'stages,.and R
‘und rstanding how these‘issues.bear on a11"the subject matter of. the class--
-room.i o | o | |
Thi Series'of four units is an attempt to address part of thfs prob-
."‘_1em. By ?\troduc1ng ‘you to the character of thought 1in 1ts various forms
of organlzatloQ\durlng the ear1y ch11dhood years, you w111 be better ab]e
‘ to anticipate the\klnds of prob]ems your ch11dren w111 find d1ff1cu1t or
': easy tolsolye . Bu't u1t1mate1y, the answer to the quest1on "what is “the
chi]d;capable of do\hg\or capab]e of 1earn1ng7" is determ1ned by the child.
By coming to knowwhow tQ\explore a child's thjnk1ng,and by:respect1ng the
integrity of the child's understanding;you will a1so'become more'convinced
thaf the child's own 1nterests 11kes and d1s11kes, best determine: what s/he
v'1s ready to understand. Thing that’are too easy or too difficult do not

as the investigation of new problems and

{nterest the chi]d nearly as muc
ideas suggested to the child by h1 /her own exp]orat1on ‘The natural coursej‘
of lntelllgence 1s to/flnd new prob]em; suggested by the so]utlon of o]d

‘ones.. These prob]ems, and the knowledge. necessary to f1nd the1r so]ut1ons,
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are what'the child is. ready to learn. )
» -What you have learned about ch1]dren S c]ass1f1cat1on Detween four and
] e1ght years of age prov1des a basis fo} ant1c1pat1ng what ch1]dren can be
‘.expected to understand. For examp]e, the def1n1t1on of a word descrlbes .
propert1es shared by all the things to wh1ch the word refers Because of

theJr inability to systematically coord1nate similarities and d1fferences,
preconceptua] ch11dren do ot understand def1nft1ons in the way that o]der

ch1]dren dn, nor are they part1cu]ar1y 1nterested in def1n1t1ons 7

P1aget has endeavored to show that concepts of space, t1me, number,

' measurement, chance, cause and effect _geometry, proport1ons, and so on, -

_a]] ‘depend upon an understand1ng of the log1c of class re]at1ons As a

“~

result, pre-operatlonal ch11dren cannot form systemat1c understand1ngs of

"these concepts The rema1n1ng three un1ts in the ECT series exp]ore some

" of these areas: The un1t t1t1ed Working w1th Children's Concepts exp]ores

the genera] relatlcnshlp between c]ass1f1catlon and concepts

. v
. &~

- OPEN-RESPONSLVE EDUCATIDN

i — - ) . R

- P1aget s work has had an obV1ous and s1gn1f1cant 1nf1uence on the |-

b.hteach1ng of spec1f1c subJects d?lt is not ‘in -the least unusual to f1nd de-

:‘ ve]opers of currlculum mater1als in areas. as'd1;erse as music, drama, art

: socia] re]atlons,’math, sc1ence, and social stud1es, referr1ng to P1aget

as the foundatjon for their suggested_pract1ces.. Yet a- ‘more s1gn1f1canti,7
impact is felt in the cOntemporany tnEnds of open eddcation. EdUcatons-are
increasingly recognizing the need to turn more of the ]earn1ng process over

to the child, to get ch11drnn out\of their seats,_1nvent1ng prob]ems and

"So|ut10ns, ta]king free]y with adu]ts and each other, and “on the who]e, o

/

/ o . :]29
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act1ve1y part1c1pat1ng 1n dec1s1ons about what to study and how to study 1t
A number of d|fferent educat1ona1 approaches travel under the broad‘f
1abe1 of - "0pen educat1on" and there are. d1sagreements amoug proponents
of individual programs." But what is common to al] s a concern with the
._bcharacter of the ch11d s act1v1t1es, and: there are a number of ways in.which
P1aget s theory bears-onp this general quest1on. g - ]
1. Cent:al to the open-education phllosophy is a be]1ef that ch11dren
learn best when they have a respons1b111ty for the 1earn1ng pro-
cess. Because know]edge-1s constructed and=made up by.the ]earner,~
}_learners must develop skills in‘self-directton and'they must be
g1ven opportun1t1es to approach problems in ways that su1t the1r
1nd1V1dua1 character and d1spos1t10n. Students should be 1nvoTJed
{1n se]ect1ng proJects and 1deas to focus on; se]ect1ng resource&
“to work’ with; determ1n1ng when .and" for how long act1v1t1es are pun
sued part1c1pat1ng in the evaluation of the1r 1earn1ng, and in-
. ise]ect1ng the’ nature of feedback they rece1ve. ‘
'j'2._ Ch1]dren s 1nterests play an 1mportant role in the open educat1on«
env1ronment F1rst, it is- recogn1zed that 1nterest is. an. 1nd1-. -
‘i,cat1on of whether a child is deve]opmenta11y ready for a subJect -
- o as présented Second]y,l1t is understood that 1nﬁerest is & powen
ful source of energy for learning. Learn1ng does not ‘take p]aCe
wﬁthout an act1ve 1nvo]vement and th1s occurs more read11y when
there are genu1ne and persona] 1nterests.
3. In open-educat1on c]assrooms the 1earn1ng process is an active one
:1n the sense that ch11dren can use a var1ety of&resources and a”
. . E var1ety “of 1earn1ng modes. Rather than 1earn1ng ar1thmet1c for~:

~

¢ example, through rote- pract1ce act1v1¢1es, workbook act1v1t1es,
. ‘ - ,
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and ]isteningfto the_teacher, chi]dren may be invo]ved'fn'working\
wtth,physical‘objects that{repre ent ggithetic concepts,-p]aying
games that 1nvo]ve mathematical co\cepts mak1ng a mOV1e story,
o or play about a mathematical concept keep1ng a d1ary of ar1thmet1c
used at home, and so on. Furthermore\ the nature of the ch1]d s : fér—\\_
act1V1t1es shou]d be guided to exp]or1hg relat1onsh1ps rather than "'
1so]ated facts. For examp]e, rather than separate]y ]earn1ng that
»H§7+5 =12 and 2+10-12 the ch1]d might be led to see the re1at1onsh1p , ﬁ‘

\

-'between these two formu]as, that, for examb]e, if you take15 from .\

ot

the f1rst and add it to the second number in, the f.rst forFula you
get the Second formu]a, (7-5)+(5+5)= 2+10-12 What do you' th1nk7 i
kot1d th1s principle app]y to all formu]as in wh1ch two numbers -
© 7 7 add up to a third? _ . 4
: ‘74; All educat1on concerns itself w1th develop1ng an apprec1atfon and
- :Sklll in reason1ng P1aget s theory has proV1ded a usefu] 1ns1gnt
/ -in this regard -He has shown that under1y1ng a]] reasonThg is a
i .pattern of organlzatlon tﬂat can be 1dent1f1ed as 1nte]]1gence .
! 7 ;3” As the ch11d applles h1s/her/}nterests and active cons1derat1on to
| 'Tevents and obJects, the patfern or organization undergoes changes’
and evo]ves toward a nore sat1sfy1ng and encompass1ng form Th1s X
_ .course of emerglng reason hoids for any area of know]edge to wh1ch
‘ W.-/Q/(' the m1nd may be app]1ed" It is someth1ng that is ne1ther learned
- f . nor‘acqu1re at b1rth For reason to take 1ts ho]d the m1nd mustm .
. { "_ be: app11ed and cha]]enged so thit pre]1m1nary 1deas are found to
'be false-and want1ng._ The formulation of be]1efs and the seek1ng
'ofsmeans to test be]1efs is the’ exercise of 1nte1]1gence Ask1ng

»

.ch11dren to Im1tate the patterns of reason ‘imposed by others can-”'

. Q
Ya
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'not serve this function. ‘Thisvprknciple,is appreciated in open-
| ~education and provides the basis or many of the practices that

o

fall under.that'headjng; ‘
5;.f0pen-education proponents‘stress the importance of social inter-
actjons among peers. _fhroughout hiS'ca'eer Piaget has insisted"
*that mutua] cooperation andsinteraction'among children sharing
cormon goa]s and interests is essenLlal to the deve]opment of rea-
SO Th1s means that ch11dren should be a]]owed to explore con--
cepts through mutua] play, through dlscu351on,\through.shar1ng ;J\
points of view, and through attempts to work together on common
goa]s. The mutua] interests of ch11dren are an 1mportant founda-
t1on for social and 1nte11ectua1 development and they shou]d be
- built upon in the classroom, .. “ |
6. Last]y, teachers 1nE%pen-educat1on classrooms must deve]op skills
and ta]ents that are d1fferent from those requ1red of the trad1— |
t1ona1 teacher 0pen-educat1on is not something that can be pro- /
grammed or packaged in.the sense of str1ct lesson p]ans or a. gu1ded
series of 1nstruct1ons, such as workbooks Open- educat1on re-
qu1res a flexible approach in wh1ch 1nd1v1dua1 needs can be met as
‘ they arise, where spontaneous quest1ons can prov1de the focus for
. \\ ~ an extended proJect where new cha]]enges can be proposed as op~-
‘portun1t1es arise. | { |
Eudcat1on, as a question of 1earn1ng and\as a quest1on of soc1ety, is
‘enormously complex. It ns;somethtng in which everyone has a share and a
say, ano ft is something that affects and 1is affected oy every factor.in‘
5the human comp]ex The schoo] 1tse1f is as much affected by education as
1t in"turn affects the 1nd1v1dua1 Every i te]]ectual revo]ut1on has left .

f




"\open—educat1nn
S~

\

its imprint on the-éoa]s and va]ues’of the'schoo] ’ How these new goa]s are

| achieved is a matter of techno]ogy the development of intelligence throuqh
do1ng The 1ssue of open- educat1on, as wath most ‘other important education-
al issues, is str1ct]y a quest1on of»what individuals in soc1ety want and

value. The techno]ogy -of produc1ng confident students in open -education

,,env1ronments is a documented fact ‘The success of the Br1t1sh Infant Schoo],

!
the Bankstreet and Respons1ve Follow Through Programs, test1f1es to the

ab111ty of open- educat1on teacrers to achieve the goa]s and va]ues of so-

c1ety 28 “The question 1s whether sor1ety wants to adapt the goa]s of open-

i

educat1on. . ‘/

Pizget expresses h1s owﬁ view, which is often quoted by proponents of

T The principal-/goal” of educat1on is to- create'
man why are capable of. 'doing things, not simply
of repeating what other generat1ons have done --
men who are creat1ve, 1nvent1ve, who d1scover.

7

, , The second goa] of education is.to form minds”

which can be critical, can ver1fy, and not accept
everyth1nb they are offered....we need pupils who"
are active, who jlearn to-find out by themselves, ..
partly by . the1r spontaneous activity and partly o
V- through mater1a1 we set-up for them; who learn
i early to tell wpat is verifiablé and what is s1mp- ‘
1y the f1rst 1dea to come tc them 29 S S

S : e i '\

N

' Piaget is a sci ntist of immense stature. He is tru]y as much a source

. l ‘ .
of 1nte1]ectua] revoT tion as were Freud Ga]11eo, and Ar1stot1e But

"28 Rayder, Nicholas \
Program: New Data. 1o

» et al., Effects of the Responsive Education

._'\‘ i

\ .29, R1pp1e and Rockcast]e (Eds )s Piaget Red1scovered
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our va]ues and prov1de means of rea11z1ng the goa]s we set for ourse]ves
Through P1aget s work, extended by count]ess others who are concerned w1th
- the nature.of intelligence , we canfsee that all chJ]dren-who are active
come to devélop .increasingly refined intelligence. This would and does -
~ happen irrezpective of schools. It is the inevitable nesolt of_mental acti-
Avity.v But the question of school is critical and goes beyond the develop-
ment of inte]]igence or reason in theabstraet. School is properly concehned
with the nature ot"subjects to which the ‘intelligence is app]ted.

What Piaget/suggests and practiidoners have shown is that c1assrooms
_and'schools can be created inwhich stodents function with freedom in a cli-
mate of honesty and respect, and st111 achieve what is expected by the so-
c1ety into which they must be absorbed - What is surprising to many seems "
obv1ous to others: 1nte111gence d1rected and fo]]owed by interest leads
to 1earn1ng what soc1ety expects. ~ R \

It is a myth to th1nk that children are 1nnate1y opposed and foreign
to read1ng, wr.t;ng, and arithmetic. These are simply soc1ety S ways of

' repre nt1ng forms ‘that intelligence natura]]y takes Ch11dren deve]op in _'

their ]1ngu1st1c 1nte111gence, and readlng and hr1t1ng are s1mp1y shared

ways of express1ng this 1nte111gence. Likewis ch11dren deve]op in their

understanding of class and order re]ations.{ Arit metic is no ‘more than
socia]]y‘shared ways of expressingithis.intelligence. These: shared systems
\_ are conventions.and'not_intel]igenee'itself.. Cohvent1o must be learned -
\\. from others; But it is the,natune of peop1e,-and especially children, not

idiculed,

\\\to learn from others if in so:doing one is demeaned, embarrassed,

hr demoralized. Only by personal interests free from feak and supported by

others'can'chi]dren be:expected to share and extend the exciting forms o;\\\S\\
persbna] and' collective intelligence. Open-education at its best sets a stage.
\ ' S ‘ ' '
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TRANSCRIPT OF VIDEOTAPE

THE GROWING MIND: A PIAGETIAN VIEW OF YOUNG CHILDREN--
| . THE DEVELOPMENT OF CLASSIFICATION
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Those who work with young chi]dren recogn1ze the
d1ff1cu1fy they have uncerstanding adu]t concepts.
Thejr reasoning is often different from ours. In
’th1s film series we will draw upo the work of Jean ¢
Piaget to show the internal organjzation of child

. thought and its gradua] orogression towards adulc
forms) The apparent inaccuracies\of|child thought
are part of a pattern through which all childrer
pass. . i ‘

|

. This film exp]Ores three'stages in the deve]opment
of children's classifications and reasoning about
“classes. Classification is critical (to all thought.
Each stage of classification has its bwn character
and organization and each new stage 1s .an advance
over ear]1er ones. _ l .

Four year o]d Tan rea11zes that if a]ﬁ the wooden
beads are taken away, none will be ]eft Yet he

tells us that there are more red thanlwooden beads.
‘This illustrates a type of reason1ng belonglng to

. the pre-conceptual stage. This is a stage of v

mental deve]opment through which all children
pass ‘It's a particular type of thought with its’,
own form and organ1zat1on

Ryan, an e1ght year oId ~reasons d1fferent1y from
Ian. L . - ! o
.. Ryan knows-that there are more wooden t:.an red
beads. He shows that he can consider-all the
beads as red and yellow,and at the same time
‘consider all of them as wooden. This reversi-
bility of ;thought characterizes the concrete-
~operat1ona1 stage to wh1ch Ryan belongs.

' Four year old Darr1]yn prov1des more insight ,
into the nature of the young. éﬁj]d S thought —j

. She ca]]s all the beads “bean beads "o
I

. For: most four year o]ds, a c]ass such as wooden
- beads "is a!'spatial collection. }when asked to
consider the red beads, the grodp of wooden beads -
is mentally separated so thatZohly the red and
—yellow beads exist. These grodps are what both |
four year o]ds compared ‘ ‘

“Ian is asked to put. together shapes that are

. alike. < \\\

-
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- The careful placing of objects in lines and
the fitting together of : triangies shows that
for lan, classes are tied to their appear-
‘ances or spatial arrangements. Because of
these characteristics, classes formed by
children; in the pre- conceptual stage are called
"graph1c co]lect.ons.
J .

Jan bu1]ds a tower of shapes, adding each shape
because it matches some object in the group
rather than shar1ng a common property with

all -the obJects in the group.

Darr11yn too is asked to put together things
that are alike. Y

Darr1]yn S co]]ections aresalso graphic. " This
is revea]ed in a number of ways. :

The, squares are carefu]]y aligned with each
other.

The adding of small squares creates a nice
spatial symmetry .

Trianges are-added to the arrangement of
squares because they add to the spat1a]
A_symmetrv

The square does not yisuaiTy”fit the circles..

Darr11yn ends with a number of graphic collec- -

ors. While the collections are of different
napas, they are similar in appearance and each
pile fits together as a spatial whole ’

. For ‘the pre-conceptua] child, the very act
of grouping objects is often enough to define
. a class.
v

Later\in the interview,“Darrilyn continues
to, form\graphig.collect'ions. . .
Other shapes are added to the squares as if
Darrilyn is trying to create a visually
interesting who]e rather than a class.

Now Darr1]yn combines shapes accord1ng to
their color. .

-

&
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- similar obJecIs, the symmetrical arrangement -

ment st111 pl

‘ : .

a Lo . ,,',~

The graphic nature of the c]ass1f1cat1on

1s shown: by her carefu] arrangement of blue-
d red squares around the color piles.

K concern with appearance and arrangement,

rather than similarities and differences, has

dominated Darrilyn's classificatiops. Th1s is
a clear indication that her notion of class is

. grahic and belongs to the pre- conceptua] stage
.of thought S,

5

. The stage fo]]ow1ng pre- conceptua] thought 1s ’
~called the intuitive stage. The child becomes
increasingly concerned with classifying according
to the sﬁuy]ar1ties and differences’ among objects.

The man with the rifle is kept separate from .
the men. with buckets

o

. The. growing concern w1th s1m11ar1t1es and diff-
- erences leads to a beginning struggle with '

higher-order classes. These classes are composed

- of sub-groups that’ are:different from each other,
but also similar at a higher level of abstraction.
For example, tables .and chairs can be combined

1n the class of furn1ture.. . ¢

Nh11e s1x year old Ml]es can form c]asses of

of the babies|shows tha# appearance and arrange-

y a role.

‘When asked to” comb1ne groups, Miles creates a-
. graphic. co]]ect1on : the arrangement of a* tab1e

scene. , . T,

-

-M11es shows that he Can break th1s graph1c
collection into the original classes defined
by the s1m11ar1t1es and d1fferences between
'obJects, ‘ .

~This - task requ1res M11es to -combine some of

h1s groups .to -form higher-order classes.. He

- instead: places already formed classes on thé

three pieces ‘of paper and leaves a rema1nder

_of objects. to be sorted

\les is unw1111ng to pu;,the tab]e w1th the
hairs because of the di¥ferences in appear-
ance even - though both are furn1ture N

[
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Rather than anticipating how the remaining

" objects could be grouped.into two piles, such
as furiiture and utensils, Miles starts by
p]ac1ng things that are a]1ke on the two
p1eces of . paper :

Ryan's earlier thinking about the wooden
bead problem showed that he-is at ‘the con-
crete-operational . 'stage of thought. -We there-
. fore.expect Ryan to show more advanced '
: class.f1cat1ons than we have yet seen.

Ryan quickly classifies the shapes ghford1ng
to similarities and d1fferences _

_'The letters,however, offer an obstac]e to

- his c]ass1f1cat1on ! o _

- i - ‘ \

" He eventually forms a var1ety of ‘small

. classes including letters of the same color,
groups of similar letters, and graphic
col]ect1ons in the form- of words.

_ When askedlto comblne his groups, Ryan -

“instead re-classifies all the objects -

~on the basis of color. AN
_ | _ _ ' TN

Arrangement is not important in Ryan's

c1a551f1cat1Jn of hlue obJects - :

: Ryan ends by dividing the co]or groups
-~ Jinto smaller classes of letters and
shapes. :

Ryan}struggTes with forming three classes
on the' basis of similarities and differ-
ences. ' Having classed all the“letters to-
getner, he is faced with the difficulty
of construct1ng two classes out of the
rema1n1ng material. : . . ‘.

Ryan s unique so\ut1on reveals the f]ex1-
bility of concrete -operational thougnt

"Darrllyn and - Ian are- typlc 1 of most four :
and ‘five year olds. They are in the pre- - .
~conceptual stage. oo o

Their cTﬁsses are called grabh1c co]]eCtibns‘
because .appearance and spatial arrangement
of obJects is the basis of\thelr classifications.
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\ ‘When asked to put together th1ngs that are -
. alike, the pre- conceptual ‘child may- group

—objects that go. well together look good
\tdgether, or form a nice pattern

. As’ a result, a graph1c co]]ect1on may con-
~tain a varjety of|dissimilar objects,or
~ -..contain obJects tTat are s1m1]ar to those

in other ‘classes
1

. The nature of graph1c co]]ect1ons leads -
K qu1te naturally to reasoning about classes-
in a way_that"qs_narkedly different from
»adu]t thinking.

. o

o Ian and Darr11yn Both argue that there are
more red than wooden beads because the
spatial nature of tneir class. concepts eads
them to compare oq]y the red and. ye]]ow
beads : ‘ .

-The 1ntu1t1ve stage to- wh1ch most si'x/and
seven year olds b long is 111ustrate by~
- Miles. , L : «

Ch1]dren in this stage. can classify 'bJects

3 according to theix similarities and differ-
" ences. However, this is. just beginning and
- children in th1s stage ‘have difficulty

~combining .groups to form higher-ordéer classes.

y D1ff1cu]ty also arnises when the child must

v anticipate how a set of objects could be _

‘ d1v1ded into a given number of c]asses

A Around e1ght years of age, ‘most children
I enter the -concreteloperational stage.
,Dur1ng this stage, ‘c]ass1f1cat1on takes on

an 1ncreas1ng1y systemat1c ‘character. \ Ryan
~--is-just entering t31s period. He know§ there

- are necessarily more wooden than red beads
'-bec v*a all of the red beads are- only sqme
» ﬂf R wooden beads% AN
':7*“H Cun COmbine groups to form h1gher—ordek
- classes,and at the %gme time break these :
- € asses “into sub c]a ses. \\ _

hips

- This,ability ‘to reason about the re]at1ons
~between classes makes it possible. for Ryan
to invent unique yet systematic solutions
 to- c]ass1f1cat1on pro lems. -

/ '
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~ The development of thought goes: through
"a serieg of stages, rach with i'ts own
form of Yeasoning. P1aget has shown that
this deve]opmenta] progression .is not uni-
que to individual children. It ;5 universal
~ andmarks a progression whose natural course
- is towards increasingly systemat1c and
i1nterna1]y cons1stent thought

.The child encounters the wor]d at his own
Jevel of development. Before [.Ssing :to
- - the next-stage, the child must tirst exper-
jence the world through. his own eyes. Rea-
-soning that appears illogical to the adult
may. be, perfect]y natural to the child. It is
his way of see1ng and will only progress if
it is‘used. It is necessary for.the child's
deve]opment that he be a]]owed to explore his
own view. .

. |
o In this film on c]assification, we have examined
one area of development. Other films in the"
series cover additional topics, showing that
~. for each, there is a natural-and similar pro-;
- gression of stages' leading towards more accu-!
b rate and systematic ways of seeing the world.
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Some of Piaget’s Translated Works

These earliest of Piaget's books concern the general character c -
children's thinking between three and eight years of age, as revealed in
either natural observations or.discussions with children. At the time of
“ their writing, Piaget.did not regard them as important works, and-he later ..
critici.- :d them for their dependence on. the child's verbal rea oning.
However, these books set the stage for much of his later work and provided
the -foundation for public interest. Of his major descriptive works, . these
are probably the most readable. The works are listed in order of their
original French publication dates." : ‘ ‘

(1923) The'Langggge and. Thought of the Child. New York: Meridian,
- ]955. o . . . ' .

* (1924) Judgment and Reasoning in the Child. New Jersey: Little-
field, Adams and Co.>~1966.' ) N

| (1926). The Child's Conception.of the World. New Jersey: Little-
field, Adams and co., 1965. oL '

(1927) - The Child's Conception -of Physical Causalit . New Jersey:
: L1ttief1eid,fgaams 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 Origins of Intelligence provides a theoretical
model of sensory-motor inteliigence. 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, Dreams, and Imitation in Childhood. Each 'of these three
- books witl probably disappoint the casually-interested reader. The
Construction of Reality is-the @asiest of the three to read.

, o o

o

(1936) The Origjns'bf Intelligence in Children.: New York: .Norton,
- 1963, - '

(1937) The Construction of Reality in the Child. New York: -Basic
* BOdkS, InC., ]954. : .

(1946) Play, Dreams, and Imitation in Childhood. New York: Norton,
. 1962. ' , R -

S

. ,These!yok%s'provide,information‘on the development of classification
. in children and/or classification activities.
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The following books make up the ’argest single focus in the study of
cognitive develepment. In them, Piaget explores the development of . )

. logical and sub-logicat thought between four and 12 years of age and its
expression in a broad cross-section of knowledge. Fach is composed of a-
rich array of concrete-manipuiative experiments and the corresponding

. responses of cnildrea, The Growth of Logical Thinking is Piaget's major

" work on formal-operational thought. The Eeginning Piaget student will find
~ 7" the descriptions rich and readabiz, thcugh tedious., The theoretical
‘accounts are highly abstract and complex.

(1941) The Child's Conception of Number. New York: Norton, 1965.

(1946) The Child's Conception.of Movement and Speed. New York:
-5 -~ Ballantine, 1971. - . : .

(1546) The Child's Conception of Time. New York: Basic Books,
: Inc.,11969, ' : . .

(1948) 'Piagét,.Inhelder, and Szeminska, The Child's Conception of
‘ ' Geometrz, London: Rout]edge‘and Kegan, 1960, '

(1948) _Piaget»and_Ihhe1dek, The Child's Conception of §gace.A New
York: . Norton, 1967. - '

(1951) - ----=-, The Origin of the Idea of Chance in Children. . New
- York: Norton, ]975. ' : o

,‘C1955) Inhelder and Piaget, The Growth of Ldgical.Thinking from
' Childhood to Adolescence. New York: Basic Books, Inc.,
1958. o -

. (1959)' ----- s The'Early Growth -of Logic in.the Child. New York:
W. W. Norton.and Co., Inc., 1964. i E

P

The following books :provide an overview of Piaget's theory and his
general views on the nature.of knowledge. The Psychology of the Child
- provides his best introductory overview of development between infancy
and late adolescence. As suggested by their titles, two of the books
present Piaget'sthoughts on education. They do not provide simple
. educational prescriptions. SRR R )

(1939 & 1965) Scﬁencerf Educatioh'andAthe Psychology of the Child.
" ‘ New York: Viking, 1971, - | : : L

o (1947) ng'Psychologz of Intelligence. New Jersey: Littlefield,
. "Adams and Company, 1963." Lo o .
(1948) TovUnderstandbis to InVent: The‘Future‘of Education. New
: York: Grossman, 1973. . ' ' o

(1964) Six Psychological Studies. New York:- Vintage Books, 1967.
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° (1966) Piaget and Inhelder, The Psychology of the Child. New York:
' Basic Books, Inc., 1969. _ '

_(1968) Structuralism. New Ybrk:‘ Harper and Row, 1971.

(1973) - The Child and Reality: Problems of Genetic Psycho]ogy. New
- York: Grossman, 1973. . _ . :

Piaget as Seen by Others

These -five books provide an overview of Piaget's .theory and hts main
findings. Pulaski's and Phillips' works are probably the most readable by
lay persons. - The book by Ginsburg dnd Opper is an excellent overview’of
the main stages of development 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 interpretation of Piaget's -general theory. .

"-  Boyle, .D. G., A Student's Guide to Piaget.- London/New York: -
: Pergamon Press, 1969.. o I :
kb; F]aQel], John H., The Developmental Psychology of Jean Pfégef;

Princeton, New Jersey: Van Nostrand, with a foreward by J.
Piaget, 1963. - ‘ | ‘

¢ Ginsburg, Herbert, and Opper, Sy]via,'Piaget's Theory 6¥'Inte11ectﬁal
o .~ Development: "An Introduction.” New Jersey: Prentice-Hall,
S 1969. - : - )

. ® Phi]]ips, John L., Jr.. The Origins of.Ihtellecﬁ. San'Franciséo:
. W. H. [reeman, . 1969, ' - '

. Pulaski,'Mary Annlﬁpencer; Understanding Piaget: An Iniroduction to
' - Children's Cognitive-Development, New York: Harper and Row
Inc., 1971, T S 3

_ The bpok by Issaacs is a good introductory presentation of quanti-
tative concepts (number, measurement, time, etc.) between four and eight
years of age.- Brearly and Hitchfield provide a similar treatment of . - \ -
additional topics such'as space, morality and science. . . e

)

-Brear]ey, Mn1ly and Hitchfield, E]izabeth,.A Guide to‘ReadingvPiaget./ .
' New York: Schocken Buoks, 1966. . -

Issaacs, Nathan, A'Briéf Introduction to Piaget. New York: Aééthoh'
Press, 1972. . : ’ R




Dasen s article exp]ores the re]at1onsh1p between culture and know-'
ledge. ' Furth provides a rich and insightful presentation of Piaget's
general theory. He includes seven short papers by Piaget. Langer
describes three predominate views on menta] development: behaviorist,
Structuralist, and analytic. Ripple and”Rockcastle -edited the presen-
tations of a large American conference on Piaget.. They include four
papers by Piaget, a number of theoretical papers on education, and a large

“.number .of papers concerning curriculum projects based on P1aget S theory.
The papers by Piaget are 1nformat1ve and quite readab]e. '

_ Dasen, P1erre R., B1ology or Culture? Interethnic Psychology from a_ v
Piagetian Point of View, Canad1an Psycho]og1st April 1973

14 (2), 149-166.

‘Furth, Hans G., Piaget and Krowledge: Theoretical Foundations. New
Jersey: brentice-Hall, 1969. ~ .~ . = -

Langer, Jo1as, Theor1es'0f'DeVelobment, San Francisco: Holt, Rinehart
and k1nston ‘Ihc., 1969. ' : '

R1np]e R1chard R. and Rockcastle, Verne N. (Eds ), Piaget
Rediscovered: A Report of the Conference on Cognitive
Studies ‘and Curriculum Development. Ithaca: School of
Edhcation, Corne]] University, 1954.. e :

-

These works reflect some of the research stud1es d1rected toward
ref1n1ng and c]ar1fy1ng Piaget's theory “and 1ts 1mp11cat1ons.

. A]my, M1111e, w1th.Ch1ttenden " E. and M111er, .y Young Ch1]dren S
b  * Thinking: Studies of Some Aspects of Piaget's Theory, - .
¢ - New York: Teachers College Press," Co]umb1a Un1vers1ty, w1th .
’ a foreward by J. Piaget, 1966.

e --;—-,.and Associates, .Logical Thinking in Second Grade. New York:
’ Teachers Co]]ege Press, Co1umb1a Un1vers1ty, T1970..

o - Dasen, Pierre R., Cross Cu]tura] P1aget1an Research: A Summary,
Journa] of Cross Cu]tura] Psychology, 7, 1972 75 85.

1E1k1nd Dav1d and F]ave]] John H. (Eds), Stud1es in Cognit1ve
" Development: Essays in Honor. of Jean Pigget New York:
"~ Oxford Un1vers1ty Press, 1969 ] , o

Hyde,:D. ‘M. Goyy- P1aget and Conceptudl Deve]opmeﬁt: ‘With a Cross- .
Cultural Study of Number and Quantity. London: HoTt,
R1nehart, and Wﬁnston, 1970 . _

o Kofsky, Ellin, A Sca]ogram Study of" C]ass1f1catory Deve]opment
' Logical Thinking in Children: Research Based on Piaget's -

‘Theory. Irving Siegel .and Frank Hooper (Eds.), New’ York
Holt R1nehart and w1nston, Inc., 1968 o
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¢ Siegel, Irv1ng, and Hooper, Frank (Eds.), Log1ca1 Th1nk1ng in
Children: Research Based on Piaget's Théory. New York:
Ho1t R1nehart and W1nston, Inc., 1968. . _

Piaget’s Theory and Education -~

The fo]]ow1ng books and papers present a range of views on the
general implications of Piaget's theory for education. The book by =
" -Schweibel and Rath presents a number of readab]e and excellent articles

by various Piagetian scholars. :

Alward, Keith R., The Imp11cat1ons of P1aget's Theory for Day-Care
Education., Child Care: A Compreherisive: Guide. Stevanne
Auerbach Fink (Ed. ), New York BehavioraT Pub1icat10ns,
1973. ‘

| meme—— s A Piagetian View of Skills and Inte]]ectual Deve]opment in
the Responsive Model C]assroom._ Non-published paper, Far
west Laboratory, 1973. - :

Duckworth,JEleanor, P1aget Takes a Teacher's Look Learn1ng,
.. 0ctober 1973 ' , : _

..Furth, Hans G., P1aget for Teachers. New- Jersey: Prentice-Hall,“
1970. L v -

" , and Wach, H,, Thinking Goes to School: Piaget's Theory in.
Practice. New York‘ Oxford University Press, 1974,

m Kam11, Constanece, and De Vries,: Rheta Piaget"for~Ear]nydUcation.
The Preschool in Action. R. K. Parker (Ed.), Boston:
ATlan and Bacon, 1974, : :

Kohlberg, Lawrence, Cor :v= Stage and Preschoo] Education, Human ,

_Development, . 966 5- 7.

S~ -=<==, The Concepts «f Developmental Psycho]ogy as the Central GJ1de.

to Education. Proceedings of the Conference on Psychology
and the Process of Schooling In the Next Decade -- .
‘Alternative Concéptions.” Maynard D. Reynolds (Ed.),
Leadership Training Inst1tute -- Spec1a] Educat1on, 1970.‘

Schwe1be] M11ton, and Rath,-Jane- (Eds Y, P1aget in- the C]assroom.
Ce New-York: ”’Basic Books, Inc., 1973.

Silberman, -CharlesE. (Ed.), The Open Claserom Reader. "New York:
Random House, 1973

. !
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Sime, Mary, A Child's Eye View: Piaget for Young Parents and -
- Teachers. New York: Harper and Row, 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.

.- e Alward, Keith R.,.Exploring Children's Thinking: Part'1 -- The
Development of Classification, A FLS Unit. San Francisco:
- Far West Laboratory, 1975. .

R » Exploring Children's Thihk1ng Part 2 -- The Development of -
| Order Relations -- Seriation, A FLS Un1t San Francisco:
Far Nest‘Laboratory,f1975

----- Nork1ng w1th Ch11dren s Concepts, A FLS Unit.” Sah Francisco:
Far: West Laboratory, 1975. o

J— s and Saxe, Geoffrey B. Exp]or1ng Children's Th1nk1ng ' f  “
Part 3 -- The Deve1opment of Quantitative Relations --
Conservation, A FLS 'Unit. San Francisco: _‘Far West

Laboratory, 1975‘ - : L

Fogelman, K. R., Piagetian Tests for the Pr1mary School. National
Foundat1on for Educat1ona1 Research in Eng]and and Wales,

1970. - ) : -

Lavate111, c., P1agﬁ§ s Theory App11ed to an Ear]y Ch11dhood :
. Curriculum, Boston: Amer1can Science and Engineering, Inc.,:

T970. | - ;

. -;--- Teacher s Gu1de to Accompa;y Early Childhood Curr1cu1um A

. Piaget Program. Boston: American Science and Engineering, -
InC. 9 . gl . . .' N . . I

LoWry,'Lawrence,‘Learnfhg About Learning, Berkeley: fUﬁirersity'of
'Ca1ifqrgja,;1974‘~~‘ . .

- The following present some mater1a1s, act1v1t1es, and suggest1ons
for working with children. _ . o

~ \ e Attribute Games and Prob]ems, EJementary*Sc1ence Study, Educat1on
' - Development Center, Inc., McGraw Hill Book ‘Co., Webster

S

PR - D1v1s1on, 1967.

Cu1sena1re Company of Amer1ca, Inc. 12 Chdrch Street,'New Rochei]e, '
- NY 10805. . . :
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- Ennever. ﬁ.. and- Har]en.'N.. With Objectives in Mind: Guide to
- o Sc1ence 5-13. London Macdona]d Educat1ona1 1973

Go]1ck Marg1e. Deal Me In--- Use of P]ay1ng Cards in Teach1ng and -
Learn1ng. New York Jeffrey Norton Publishers, Inc., 1973“'

. N1mn1cht G., et al., Using Toys and. Games with Children, A FLS
Un1t San Franc[sco FarWest Laboratory. 1975 ’

b N

Nuffield Mathemat1cs Project New Y?rk John N11ey and Sons. Inc.

R1chards. Roy. Ear]y Expen1ences Beginnings -- A~Un1t for Teachers.
Londgn: thdonaﬂd Educat1ona1 1972..

Ne1kart and the Respons1ve Program Staff present two d1fferent
broad applications of Piaget to early childhood education. Both are
“models for the National Follow Through Program. The Responsive-Model™
" Program has been implemented inhundreds of .classrooms throughout the
- U.S. The paper by Rayder, et a].. presents some of the f1nd1ngs on the
'effects of the program. ’ . . , _
. & . . '?
T Rayder. N1cho]as F., et a].. Effects of the Respons1ve Educat1on
' Program:- New Data. San Francisco: Far West Laboratory,
1975, : . .

Respons1ve Educat1ona1 Program Staff. A Description of - the Responsive .
Education Program ~ San Francisco: Far West Laboratory.

- 1976.

Ne1kart Dav1d P.s Rogers. Linda; and Adcock, Caro]yn. The Co n1-
tively Oriented Curriculum: - A Framework for Préschool

Teachers. Urbana: University of. I]11no1s 1971,

Films and Videotapes . -

CRM.Educatfonal Films, Cognitive Deve]opment (20 m1nutes) — T
"Available from CRM Educat1onal_fllms._ZBBB_San—Fernando‘~"*”“" ~
——— Road-—Sun‘Valley"‘CA 91352, - .

[P

Dav1dson Films, P1aqet S Deve]opmenta] Theory:

e Classification. (19 m1nutes)

- Conservation. (29 minutes)f[p

°  Formal Thought.- (33 minutes) - | ‘gv; o
Jes
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L VO _ l .
\ . ' Growth of - IntET11ggnce in_the| Pre-schoo] Years.
'\\ o Jean P1aget Memory and Inte111ge%ce. (44 nnnutes)
ek | Ava11ab1e through the Un1versity of Ca]]forn1a Extension
oo . _ Media—Center, Berke]ey, CA 94720 :

Far Nest Laboratory, The Grow1ng M1nd A P1aget1an V1ew of Young -
Ch11dren E N _ y o

_ﬂlhe-Development of Class1f1cat1on. \(30 m1nutes)

'"_ The Development of Grder. Relat1ons e Ser1at1on (27 minutes)
a .

The Deve]opment of Q;ant1tat1ve Re]at1ons -~ Conservation,

(32 minutes) o o l

The Deve]opment of Spat1a1 Relat1ons. (29 minutes)

/- Ava11ab1e through the Far West. Laboratory, 1855 Folsom _
Street, Sar Franc1sco, CA 94103 :

. Pho'n1x Films, Learn1nngb0Jt Th1nk1ng and V1ce_Versa. (32 minutes)
' AvailabTe through- Phoen1x F11ms.;743 A]exander Road ,
Princeton, -NJ 08504 . 1 \ . >

* The Jfan P1aget Soc1etv. Equ111brat1on. (35 mtnutes) Available . .
" through The Jean Piaget Society. Box 493,\Temp1e Un1vers1ty,
i Ph]]adelph1a, PA 19122 RS . -
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