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/ v - Abstract

The rationale and description of the curriculum objectives
developed for;\)the Ada.p‘t‘igp Begiﬁning-Scpool Learning Envi-_;on_mex}t;Pro-
gram (ABLE) are presented. In addition, the paper includes brief dis-
cg‘l}ionl‘ of: (1) an analysis of the historical backgrounds and theoretical

v a;llumptions and approaches of extant preschool programs; (2) the rationale

‘ for designing the ABLE program and how specifically the ABLE program
differs from the extant preschool progra(ms; (3) the overall program goals
of the program; and (4) the design for developing and implemehting the

program.

Eight separate curricular areas are identified for the ABLE
program. The curricular areas are: (1) attentional skills, (2) merhory
skills, (3) choice-contingency skills, (4) sdcia.l skills, (5) perceptual ’
skills, (6) numerif:‘a.l and logical skills, (7) cornmunication skills, and
(8) independent learning skills.  The discussion of each curricular area
indude: the rationale and detailed description of the'crite;ion objectives
identified. ’
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THE RATIONALE AND DESIGN OF AN
ADA PTIVE BEGINNING-SCHOOL LEARNING ENVIRONMENT:
CURRICULUM OBJECTIVES

Margaret C, Wang and Alexander W. Siegel

) ’ ' Learning Research and Development Center
University of Pittsburgh

L__Introduction
In this paper the authors discuss_the rationale and describe in
detail the currxculum obJectwes of an adaptive begmmng school learnmg
— environment desxgned for ghllcigen of preprimary grades. The paper
focuses on two questions: ""Why are certain particular sets of objectives
selected for in¢lusion in the proposed curriculum?' and ''In what ways

does the proposed program differ from other extant preschool programs? '

~

°A .. The Extant Preschool Px;ograms

1. Background. In ‘the past two decades, professional educators
and the general public have been increasingly aware of the tmportance of
growth and development that occurs during early childhood years. Although
the concern for early childhood education spans many centuries--Rousseau
(1762), Pestalozzi (i801), Jarmes (1890), and Baldwin (1906)--the current
intere/s,t!m‘ early childhdod education constitutes one of the most signifi-

————cant developments in education. This wave of interest in educational pro-

grams for young children is derived, in large part, from research finding s

and writings of developmental psychologists and professional educators.
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They suggest that the preschool years are of great 1mportance for intel-
lectual as well as for socioemotional growth (Bloom, 1964; Deutsch,

1964; Erikson, 1963; Fowler, 1962; Hunt, 1961, 1964; Piaget, 1970;

Werner, 1957). The wave gathered momentum in the mid-1960's with

" the involvement of the federal government's sponsorship of -nationwide

_educational programs for disadvantaged young.childreny — . ——-— -- . o

The inttial objective of the federal government and other agencies
that funded natlonwu’lé programs such as Pro;ect Head Start was to alle-
viate the "harmful effects ‘of poverty" by attempting to better prepare the
diladvantaged child for entrance into the white middle-class _school sys-

tem. The programs assumed that poverty affected the child's learning

' abilities because of insufficient home training prior to beginning formal

schooling. However, as compensatory educatichal programs for the dis-
advantaged preschoal cﬁild were established, the recognition of early
childhood as an important time to begin formal educational processes,

» .

¥not only for children from economically disadvantaged families but for

‘&nall preschool children, began to spread. In fact, at the 1970 White House

ERI

Conference on Children and Youth,  the overwhelmi_ng majority of the dele-
gates .to the conference demanded that.preschool and day-care programs
of high quality be made available throughout the year for all who wanted
it. Alt};ough the national goal in the 1960's c;f providing quality educa-
tional experiences for the disadvantagec} preschool child rexﬁ;ing a pri-
mary concern for educational developers in the 1970's, this goal has

been broadened to include the improvement of education for all preschool

children in the country.

2. Theoretical Assumptions and Approaches. In spite of the

fact that assumptions about the importance of early experiences in the
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cognitive and emotional develepment of the young.child have gained almost
universal acceptainice, disagreement exists among child psychologists and
preschool program developers concerning the content of the educational
experience for the preschool child and the methodological approach to be

taken in the intervention process. This di_sa;greement is evidenced by the

continued emergence of a great number. of different educational models.

for preschool programs throughout the 'country. These programs differ

in their theoretical Jiew‘point abbgt the nature of what school learning
should be, the na.ture'of the preschool child's developmpental processes,
and the conception of the child as an active or passi\,/e organism. There-~
fore, even though the overall goals of the extant programs are generally
quite similar, because of the dl.fference in theoretical v1ewpomt the spe-
cific curnculum content and the parh.cula.r pedagogical approa.ches to the

1mp1ementzt1on of their perspective programs tend to differ s1gm.f1cantly.

In spite of the great differences that exist in educational theory,
rhetoric, and approach, when programs developed in the 1960s are escam—
ined closely, particularly those well-known preschooi programs funded
by the federal government, they a_.ll share certain common assumptions
(e.g., Bereiter & Engelmann, 1966; Nimnicht, 1969; Resnick, 1967;
Weikart, 1967). These programs are essentially aimed at a target popu-
lation of '"disadvantaged'' children and the focus is placed on better pre-
paring the ""disadvantaged" preschool child for later ''school learning.'
The implicit or explicit assumptions of these programs are that: (1) Some-
thing is wrong or different about the children from the "diéadvanta.ged”
backgrounds; (2) a large ‘Jap exists between the "disadvantaged! children
and their middl?-chss peers in school achievement; (3) this gap is proba-
bly caused by economical and cultural deprivations in some way--that
is, somet}nng is lacking in the subcultural environment of children from

dm;dvantaged backgrounds; and (4) current educational programs are




insensitive to these differences. 'I'herefox.'e, federally sponsored pro-
grams generally advocate that the way to 'undo’' these harmful effects is
to provide appropriate compensatory intervention programs for disadvan-
taged children. In so domg, the instruction in the existing school pro-
grams may begin to adapt to the particular learnmg needs of the individual
child.

e

Two theoretical positions seem to have exerted the most influence
- on the contemporary. educational prograrhs for young chilc\:lr'en--the rein-
forcément learning theor& in the tradition of B. F'. Skinner and the cogni-
tive-devélopmenl:al theory derived in part from Jean Piaget, and in part
out of John Dewey's educational philosophy. While it is difficult to do
justice to existing programs by attempting. to categorize them ‘according
to'c.:erl:ain theo¥etical orientations (é. g., Skinnerian or Piagetian), cer-
tain x‘easonal_)ll«y"well-known preschool programs havg been identified as
belonging to (or have ‘bee'r’x__identifi;:d with) ‘one of the two relatively. oppo-
site general theoretical orientations (Denenberg, 1970; Glaser & Resnick,
1972; Hess & Bear, 'l9v68' lacrosse, Lee, Litman, Ogilvie, Stodolsky, &
' Whl.te, 1970; Maccoby & Zellner, 1970; Miller & Dyer, 1970; Parker,
1972). Examples of preschool programs associated with the reinforce-
ment learning theory point “of view are the Bushell Behavior Analygis
Program (1970), and the program (DISTAR) developed by Beredznd N
Engelmann (1966). Examples of programs associated with the cognitive-
developmental point of view are the Perry School Project (Weikart, 1967),
the Bank Street Program (Biber, 1970), the Responsive Environment Pro-
gram (Nimnicht, 1969), and the .Preschc;ol Program of the Education
Development Center (Armington, 1969).

‘. The two dominant theoretical apprbaches can be characterized

according t») their fundamental assumptions about children and the nature

Qo 9 .
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of development, and their approaches toward the educational process. It~
should be noted that the following descriptions represent the polar posi-
tions ofi the two theories, and that the preschool programs developed
under either theory may or may not follow the extreme theoretical posi-
In fact,

tions. most extant programs fall somewhere on the continuum

between the two extreme points. .

Common to all theoretical approaches to learning is the commit-
ment to a psychology of stimuli and responses and to transactions with
observable behavioral change (S. H. White, 1969). The following asstimp—
tions are held within this framework: (1) It is (ultimately) possible to
unambiguously characterize the environment in terms of stimuli; (2) it
is (ultimately) possible to characterize behavior in terms of responses;
(3) reinforcers are an existing class of stimuli which, when applied con-
tingently and 1mmed1ately following a response, increase or decrease
the response in ‘a measurable way; (4) various pbsmble couplings among
stimuli, responses, and reinforcers characterize learning; (5) classes
of behavior, unless there is definite and convincing evidence to the con-
‘trary, are assumed to be iearned, manipulable by thé enx{?rqnment, train-
able, and extinguishable (S. H. White, 1970). The last three of these
assumptions represent a conception of behavio\ral adaptation--the survival
of the fittest, response through reinforcementd-which can be traced back
to Thorndike and which, with variation, runs t}!xrough all the learning

theories.

Given these assumptions, programs dq/veloped within the context
of the lear;ing theory point of view are based‘on thdbelief that the educa-
tion of younyg children consists of a process in which desired behavior is
reinforced. Proponents of this point of view believe that the use of sys-

tematic reinforcement procedures ''teaches' children competencies and

»
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skills that they have identified as important for .the young child to learn.
The premise for this process is that positive steps can be taken to infl\;-
ence cognitive and socioemotional devélopment of the child, and that chil-
dren will learn the skills and acquire competencies when their educational

experiences are directly and systematically planned to achieve this goal.

Although proﬁi);;nts of the learﬁing theory approach recognize
that it is important for children to want to learn (i.e., intrinsic motiva-
tion), it is believed that mbt' txon is also a form of behavior and thus
can be taught.. One does’not rely on the automatic process of intrinsic
motl.vatxon, nor does one wait for it to develop spontaneously; if a chlld'
experiences in learning are positive, then the reinforcement for learning
is learning itself. The child is viewed as essentially a receptive and
reactive organism (as opposed to an active organism). The preschool
programs designed within the learning t};éory point of view are generally
structural in their approach. The cufriculum is. carefully planned and
sequenced to f§cil,inte the acquisition of the pro'gram objectives. Empha-
sis is placed on the systematic monitoring' of student progress in the pro-
gram to keep track of children's development of skills, and to adapt in-
structional materials and strategies to the'\individual ¢hild's needs in
order to maximize each chlld's potential. ‘Thus, provisions for the diag-
nosing and monitoring of student learning progress in the program and the
direct intervention in the child's learning experiences to achieve the pro-

gram's goils are central to these programs (Maccoby & Zellner, 1970).

Prdgrams developed within the cognitive-developmental frame-
work hold to the belief that education is a process of facilitating or f
"opt_imizing normal cognitive and emotional growth. bévelopers who fol-
low this theory ;lsﬂme that cognitive and emotional growth develop in

stagewise«progression in the direction of ingreasing differentiation and

.
N
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hierarchical integration. Cognitive-developmental theory suggests that
" this growth can be nurtured by providing the child with a wide range of
experiences and stimulus ;rmterhl within the learning environment.
Thus, the child gradually develops the competencies (s}he needs to con-
. trol the physical and u.)cill environment. Learning and development are

seen as interdependent proces;el. )

-

The fundamental educational approach is to capi}alize on the
natural behaviorss and natural motivations of thc;.child engaged in class-
room activities. The child, based on his/her developmenul | needs and
interests, self-initiates and selects his/her own learnmg exfePiences and,
to a certaia extent, self-defines the educational goals. Therefore, the
approach typically taken by programs developed from the cognitive-
developmental approach is not to,tell the child what to do; rather, it is to
try to help the child do what (s)he wants and to extend ‘what (s)he is capa-
ble of doing.. Expreued within, this context, the task of program develop-
ment is to delign and plan learning environments and experiences that —
utilize the prelent cognitive-developmental level and plrticullr personal

*interests of individual children in order to extend their cognitive and
. socidl growth"; The goal of education within the cognitive-developmental
framework is to facilitate the child's learning and development rather
than to directly intervene in thcse‘ procel‘svel;‘ In short, the basic assump-
: tion is that' when th;: child fully explor ei‘and makes discoveries in the
learning environment, the competencies ;equired to cope with t’.he natural

and social world are developed.

Fundamental distinctions that exist among the preschool programs
developed under these two theoretical positions can be summarized in
terml of their "what'' and '"how' aspects. Basic differences in the

"what" category are derived fxrom t.he differences in the auumptxona of

FRIC . A /
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“what' the deficits in the development of the disadvantaged preschool
child are. Progroml developed under the learning theory approach are
blse(t' on an a;uumption that certain school lubject:yutter oriented
basic learning-to-learn skills are the key deficits (e.g., the Bereiter-
Engelmann Preschool Program), while a basic auuroption in the pro-
grams developed under the cogmhve-develo’pmental tpprotch is that

~what the disadvantaged prelchool child lacks are certain aspects of

general aﬂectwe and cognitive development {e.g., the Bank Street Pre-
school Program). Program differences in the "how" aspect are derived,

for the most part, from interpretation of the role preu:hool education

*hould play in the cognitive and social development of the preschool
. c‘,hild. Programs, deve ped under the learning theory approach tend to

eTnphalize "active inti vention" in mald.ng sure that the preschool child
achieves mlstery of "L’ the objechvel of the program. Alternatively,
programs develope& ﬁnder the cognitwe-developmenhl approach tend to
emphasize the role of "facllitatlon" by provxding opporfunities for extend-

‘ing and broadening the prelchool ¢hild's current level of cogmtlve and -

’

social development without du-ect intervention. ="’ .

Preschool program developers generally recognize that it is

impm:hnt to develop a comprehensive program, one that is concerned

‘with the’ chxld'l cognitive as well as ,gocloemotxoml ‘development. (In-

deed for most extant prelchool programs this is mcluded in theu‘ stated

' program goals.) In actual prachﬂe, however,’ dxﬂerent programl tend

to emp}nlize some lhted goals more than others. . This selective empha-

sis is ;eﬂected not only in their curriculum contents, but is also well

doeumented in several ltudles designed to evaluate student outcomes of

'the different prelchool programs (Stodolsky & Karlson, 1972 Weihrt,

ERIC"
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‘,“ ’ According to o(xr analysis, the stombling blocks that prevent the
o achievement of the goal of developmg truly comprehenswe educational
X expenences hy ‘the extant preschool programs are primarily conflicts
: ‘rega.rdmg theory an:\t:?:hnelogy. The cause for the achievement of cer-
tain program goals and not others _m»y well be the influence and/or limita-
tions placed upon the program by :he partlcular theoretical orientations
' of the progranjx dengners which, in tu\rn, result in both differences in
. - the ix;terpretahon of the kind of prerequ:?skllls and corgpetencxes the
preschool child needs to acquire and devélop, and practical limitations
of instructional-learning resources and instructional technology (which
include curriculum, the instructional- learmng strategies, and diagnostic

and evaluation techmques) /

-

B, The Ratlonale for the Proposed Preschool Program . o

The fundamental dxfferences between the proposed preschool pro-

‘ - gram, the Adaptive Beginning -School Learmng Environment Program ’
(ABLE), and the, extant programs ll\e in two basic premises. , First, the
authors reJecgeé the general assumption (shared by most of the extant

.preschool programs) of "deficit'' in the developr’nent of the culturally and
economically 'disadvantaged" preschool child. New evidence (Baratz &
Baratz, 1970; Cole & Bruner, 1972; Gmsburg, 1972; and others) suggests
-that in many fundamental ways culturally and economlcally ndisadvantaged"
chi ren's cognitive and social ‘functioning is quite similar to that of middle-
clas. chﬂdren. Also, there are many universal characteristics of develop-
ment (modes of langoage la.nd !thought) that are shared by all children
regardless of socioeconomic or cultural differences. Furthermore, and
perh;ps more importantly, children differ as individuals., The individual
differences within soc1oeconom1c or cultural groups are as great, if not
greater, | than the dlffere.nces that exist across these subgroups. Therefore,

,\\
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by rejecting this particular "deficit" notion about culturally and socio-
economically disadvantaged childr;n. and by focusing on individual dif-
ferences in children, the ABLE p:ogram places its emphasis particularly
on providing both learning environments that aéapt to the learning needs
of the individual student and opportunities for optimal cognitive and social

growth for every pi‘elchdol child.

Second, ABLE is flengned with the assumption that no smgle ‘
theory can explain every facet of preschool child development; To effec-
tively develop a program t{nat is adaptwe to chlldren from varied back-
grounds, one must first sort out th/e, theoretical stumbling blocks and tech-
nological limitations of any given tixeorehcal approach that may hinder
the achievement of the program goals, and then actwely seek‘ways to
.remove them. We have come to believe that one effective way to accom- .
plish éhil is to adopt an integrative approach to theories about child develop:
ment. Both the learning theory and the\cognitive-devglopmental theory
approaches have a great deal to offer to the devélopment of educational.
];rograml for the prescho?l child. Furthermore, different developmental
theories, although they may seem to conflict in their formulation about
ceri%in aspects of the developmental‘processes, égn‘ be adopted to the
design of an effective educational program if the theoretical formulations
and techmquel developed under them are used m an integrated and com-

plementary fashmn, rather tha.n in competmg ways.

In dengnu}g the ABLE program, we have .adopted an mtegratwe
approach. The approach is based on the theoretical position that there is
a natural sequence of development with certain stagewise progressions
in the various aspects of the child's development. However, since a cer- .
tain amount of physical, socxoemotlonal and cogmtwe growth results

from the interaction between the orgamsm and th’e environment, it is !

. ’
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ossible to acti\;ely intervene to facilitate, and even in some cases, alter:
the sequence of development. 'Ihe assumptions that guided our work are
deriv.ed from an integration of: (1) the cognitive-developmental and learn-
ing theories about the developmental processes of the preschoorchxld
(Z) the recent research findings in this area and (3) our predictions of \’\\
the kinds of competencles and behavmrs that the preschool child needs in \

order to succeed in the present and fumre.envuonments.

Specdically, from the cogmtxve-developmental approach we borrow
the theoretical formulatlons about how young chlldren function and how the
functions change with development.. We believe that the proper point to
initiate the educatwnal processes is to 7hrt where the child is functioning
in the developmental sequence. Qur 1)1a1n concern in this aspect is to
- adapt the educational experiences to the developmental needs of the indi-

vidual child.

o From the leaf;ihg theory point of view, on the other hand, we "
borrow the theoretical notion that it is possible to accelerate certain
__._._,a.apect; of the chlld's development by tra&mg certam abilities. In addi-
-7 tion, from the learning theory we also borrow some of the approaches

" and techniques thot haye been, established for the positive modification of
children's learning;ﬁ'ategies used in the direct inte.rveritio'r‘n and modi-
fxcatlon of certam deévelopmental tasks. Particularly, we have ‘included
those techmques ‘of manipulating environmental variables that support
and remforce the attainment of our program objectives, and techniques
tha.t are useful in helping us to specify those objectives. Our concern

here is to influence the preschool child's functlonmg in order to maxi-

mize the development of the basic abilities of the individual child so that

the- child can profit from future learning environments.

To11
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C. The Overall Goals of the ABLE Program

E The goals of the ABLE program are“ dey‘eloped according to the

’ basic assumption that pre’school educational prog;ims are va.blAid to the

i ‘extent that they can produce in the preschool child the skills needed to
meet the school and extra-school demands placed upon,the child in the
present and the future--the "concurrent'' and "predictive" validity of the

, program (in the context of "transferabxlm;" as proposdd by Rohwer. 1971)
Therefore, one of our central missions in designing the ABLE program is
to identify processes and conditions that are conducive to the development
of those "how-to-learn'' skills that will increase learniing proficiencies in

the acquisition af new information and competencies.

Specifically, the gbals of the ABLE program are to provide abi
variety of instructional 51tfernatives'and experiences that are adaptive to
the learning needs and cémi)etencie's of the individual child, énd at the v

‘eame time, to fmlureimastery of basic abilities that are required to func-

. tion effectively in the child's present and quure environments; dur vision .
of a competent child at age seven is a child with: (1) a repertoire of skl:.lls .
for accurately locating, efficiently learning, é.nd adeqiiately retaining new
information; {2) a repertoire of skills for extending a}}d transferring infbr’-
mation to new situations for solvmg new problems; (3) motwatxonal sys-
tems that will maximize the child's autonomous engagement in'lea rn1ng

and problem solving situations; and (4) the ability tof}xert increa smg con-

trol over the learning environment., y
y D. The Design o \
A pnegrafn that places emphas'ie upon the acquisition of certain
generahzable basic: Abl.ll.hes, such as the ABLE program, requires a

design that. allown Ior interplay of analysls of relatlonshlps between the

12
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identified program objectives and: (1) processes of cognitive and socio-
emotional development of the child; (2) developmental changes in cogni-
tive and socioemotional functioning of the child; and (3) demands placed

* upon the chiI;l by the extra-school environment and later school learning;

The design we euggest for the development of the ABLE program
includes the following major components: (1) the prog‘ ram objectivel,

for the 1dent1£1ca.hon and ‘definition of competencies requu'ed of the pre-

schooler to function effectively in psychological, natural, ‘and socla.l

environments; (2) the curriculum, which includes the identification of

the lpeeific curriculurn objectives and the development of curricular

) structures, the development of techniques and procedures for ;dentify-'

" ing and describing the cognitive-developmental levels and other learning
cha.ra.cteriltics‘.‘of the individual child, the design of the physical environ-
ment, the development of lnterventlon stra.tegl.es and learmng a.ctwlties,

- and th development of mltructloul-learnmg management systeme for

the implementation of the program in school settings; (3) the teacher \

instructional roles for the sp'cification of teacher behaviors required t?

implement the program; (4) the student lea.rnmg roles for the spec1f1ca-
tion of \udent learnmg behaviors under the 1nstructlonal program; and

(5) the forr\natxve and summative evaluation pla.ns for empirical valida-

-

tion of the ogra.m.
- hY -

'Wigl steps for the development of each of the components

d above are shown in Figure 1. We believe the interrelations and

to the delign o rning environment that places 1ts focue on the ''adap-

tiveness" of the learning environment to the mdﬁg.dual students. Detailed :

discussion of the rationale and the specification of each step included in

Figure 1 appear in another paper by Wang (1974).. " One can recognize the

.
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r characteristics that are unique to our proposed design upon examining the

o 'si)eéification of how each component is related to the other components

> and to the ‘total delig;n. We consider the identification of these functional
relationships to be a key task in the development of an aélaptive learning
ex;Yirom;xent.  In reading Figure 1, one should bear in mind that the
developmental work. proceeds from the bottom of the chart and up from

. left to right as indicated by the arroWs. The present paper is ‘only con-

cerned with the discussion and the spec!.fl.catl.on of curricular, obJectwes-:

Step 1 of the curricular component shown in Figure 1.

1)

1. The Development of the Curriculum Objectives

-A. Approach - R
The competencies included in the curriculum for the ABLE pro-
gram are selected on the basis of findings from theoretical and research
‘li‘terature (experimental and applied), and partiqqiarly on the basis of
research findingi from our past work (Resnick, Wang, & Rosner, in press;
Siegel, 1974; Siegel & White, in press), However, the curriculum content
represents not only an out.growth of our pyrevious work, but also a consoli-
dation of knowledge and experiences beyonq our own work (e.g., Bruner,

1966; Flavell, 1971; Kohlberg, 1968; Rohwer, 1971).

The specific criterion behaviors included in the fé)lloWing section
are derived from detailed rationale analyses carried out by the authors.

They are considered by the authors as critical skills to include in a pre-

%

school program that aims to develop in ybgng children the effective use of

knowledge and an increasing.;ibmpeténcy for knowledge acquisition.

i It is our hypothesis that there is 2 relatively limited number of

basic cognitive and social skills (mam.fested in a vanety of spec:.fl.c tasks)

that characterize the preschool child who can effectively meet the demands

: 15




of both school and extra-school environments. For example, these may
include such generalizable skills as: (1) selective focused attention imper-
vious to external distraction; (2) seeking, acquiring, and remembering
information; (3) extending, -transferring, and creating new information;
“4) communicati;xg information, thoughts, and feelings to oneself and to
others, and comprehending such communications from others; (5) predlct-
ing future events; (6) understandmg the structure and outcomes of choice
situations; and (7) acquiring tactics and strategies for reaching chosen
. goals. Although the proposed progx'-kam is largely concerned with develop-

’ ing '"generalizable" skills, certain specific and nongeneralizable ski.lis
(e.g., color naming and numeral ;‘ecognition) are included because they
are basic skills that relate in some ways to the development of those

"'gereralizable'" skills we zim to develop.

/

In developing the cux:riculum of the ABLE program, we have
leaned heavily upoh the curriculum development work that has been éar-
, ried out within the context of mdwr.duahzed instructiopal programs at
’ the Learnmg Research and Development Center (LRDC) (Resnick, 1967;
Resnick, Wang, & Kaplan, 1973; Rosner, 1972; Wang, 1973b 1973c;
Wang, Mazza, Leinhardt, & Millmore, 197l), as well as educational

programs designed by others whose goals were to develop certain

specific aspects of the preschool child's cognitive and s‘ocial functioning
{e. g+, Blank & Solomon, 1968; F:lavell, 1971; Montessori, 1964; Weikart,
1967).

B. Curricular Areas

Eight major curricular aréas have been identified: (1) attentional
skills, (2) fnemory skills, (3) choice-contingency skills, (4) social skills,

(5) perceptual skills, (6) numerical and logical skills, (7) communication

B
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skills, and (8) independent learning skills. The eight components, taken /
together, represent the hypothesized éogniﬁve and social developrn‘xt 0/

. a competent child of apprdxima.tely seven years of age. Each curricular
area is discussed separately in the following sections. The discussion
will focus on our rationale for selecting the particular curricular area
for inclusion in the curriculum of thé ABLE program, and descriptions

of the specific competencies each of them aims to develop. L

We would like to point out tilat although the curriculum incluc{es
eight separate curricular areas, we recognize that the skills cdvered in
each area do not.exist in the child's cognitive repertoire as psychologically
isolated and unrela.ted abilities. Rather, the skills are considered as
essentially mteractmg and unseparable elements with an underlying
developmental synchrony. The descriptions of the separate curricular
areas, nevertheless, serve to characterize the various kinds of basic

abilities a competent seven- year-old utilizes when functl.omng in the

school and extra-school environment.

1. Attentional Skills. The concept of attention has been the snub- ’

ject of discourse and study in psychology afxgd education for over 70 years
(James, 1890; Pestalozzi, 1801). Although James (1890) wrote that -
'everyone knows what attention is . . . ," not everyone means the same

thmg when they use the term. Attenuon has been given a™ varlety of mean-
ings, and asa conceptual process, attentxon has been utilized m diverse
theoretlcal formulations to explam behavg.or of animals (lawrence, 1963;
LoveJoy, 1966), adults (Broadbent 1958; Mackworth 1968, Maltzman, N
1967 Sokolov, ¥963; Treisman, 1969), as well as children (Fellown, 1968; ] )

Jeffrey, 1968)’ One of the basic problems in’ dealing with. the concept of

+ attention and’in coming to.some general consensus on its mea.mng is that

the term often refers to two types of phenomena: (1) observable orl.entmg-

r
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investigatory behavior (i.e. ,. looking at or listening to), and (2) a cogni-
tive intention or awareness on the part of the observed organism to "focus
in" on (i. e., attend‘to) selective dunenslons of tHe stimulus situation.
Although the behavior and the intention world seem to g0 hand in hand,
there is no one-to-one correlation betwe?n the two. The mere fact that
a child is looking at an object (e.g., eyes focused upon and head oriented
t_owird the object) does nc;t guarantee that the child is coénitively attend~
ing to the object. . The child may be attending‘, (i. e., orienting), but not
nc;cguarily "paying'' attention. Every t;acher of young children has had
the experience of a child attending to instructions, but not "listening' to
them. The theoretical implications of these distinc.tions for a general
:theory of attention and its role in the learning‘process are dealt with in

some detailina paper by Fowler and Siegel (1971).

The attentional component is concerned with two general cate-

gories of abilities: (1) the ability to attend selectively, and (2) the ability

- *~to inhibit-attention to irrelevant stimulus {impervious to distraction).

Selective attention implies an inhibitory process.' Jeffrey (1968) has

argued that responding to abstract properties of the environment typically
requires that one limit; oﬁe'a response to the most perceptually salient cue.
Inhibition not only goes hand in ha-nd with learning set formation (Héﬁz'-léw,
1958; Levinson & Reevse, 1967), but also beéomes part of being able to
undersfand and accept the "E's rules for the game" (S. H. Whlte, 1970).
Jeffrey (1968) has also argued that abstract concepts require an active
rather than a passive process of cue elimination. The ,mportance‘ of

the ability to inhibit attention is apparexit in the research on a variety of W
learning situations: incidental iearning (Sieg;l & Corsini, 1969;ASiegel’& J

Stevenson, 1966), discrimination learning (Carson, 1969), and dimé.n-

sional shift problems (Kendler, Kendler, & Ward, 1972).

3
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Focused or selective attention to a dimension of a stimulus situa-

tion implies both attention to one aspect of the situation and simultaneous!
inhibition of attention to othér aspects of the situation. These processes ;
are basic to many of-the behaviors included in other components of our
program. In fact, attentional skills are embedded in many of the skills
included in the logical 'skills component. For ex?.mple, while working on
a logical operation task, the child must not only focus attention on the
dimensions relevant to the task at hand, but must alsp be relatively im-
pervious to d.istraction. A chiid sorting objects by color must ignore
(or inhibit attention to) shaf:'e or other irrelevanE stimulus dimensions,
and at the same time, of course, must pay attention to the sorting task
without being distracted by other activities.

e : " Specific objectives'identiﬁed for inclusion in the attentional skills

area are:

a. The ability to attend selectively to the relevant details
and dimensions of a Ap.vroblem or stimulus array.

b, The ability to shift attention (e.g., in Piagetian terms,
to ""decentrate’') from one dimension of a stimulus
situation to another.

c. The ability to inhibit attention in a variety of contexts:
(1) Distraction in another sensory modality (extra-

modal noise).
‘ (2) Irrelevant dimension in the same sensory modality
{noisy dimension).
(3) Irrelevant details on a particular dimension

. (noisy instances).

o
- .

2. Memory Skills. The area of human memory is perhaps the

most active area of research within contemporary cognitive psychology.

-«
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E This is attested to ‘hy the myi-i;d of reeently published books devoted :
entirely to theories of the structure of memory (Melton & Martin, 1972;
Norma.n, 1970; Tulving & Donaldson, 1972), ‘as well as by the fact that
hrge sections of mtroductory psychology textbooks are devoted to the
topic (e.g., Bourne,,.'Ekstrand, & Dox_mnowaki, 1971; Hilgard, Atkinson,

, » & Atkinson, i97l; Lindsay & Norinan, 1970)." Work in the development

of memory has ranged from the Piagetian wewpomt (Piaget & Inhelder,
1971) to the. strict beha.v:orilt v1ewpomt (Staats, 1971) to the cognitive~

- developmental point of view (Flavell 1971; Hagen, 1971). Thereisa

growing consensus (Flavell, 1971) that memory is largely applied cogni—

K

tion. That is, what we call memory processes are primarily familiar

' cognitive processes as they are epplied to a particular class,d_;»,problems.

nget (1968) has argued that: "Ina WOrd memory seems to be
a special case of mtelligent activity, applied to the reconstructipn of the
" past rather than tJ knowledge of the present or anti’c_ipa.tion of the future"-
(”. 15-16). A, brief look ‘at current relearch reinforces this point of
view. Haith (1971) has shown that the young child is def1c1ent in strategies
for coping with simultaneously presented mformation and suggests that = * k

-~ this deficiency may be characteristic of the, child*s performance over'g e

-~

wide range of cognitive problems. Corsini (1971) has argued that:
Perhaps the most important thing with memory devélopment

is in the development of its operational system. Every repre-
sentational act performed by the organism is af’ ‘interaction 3
between the environmental stimulus complex and the prelently
existing cognitive structure and content of the organism.

(p. 233}

-~ s

He makes the point that what 2 child does in a given memory task depends
on the nature of the particular task, the child's previous experiences with

memory tasks, and on that child's level of cognitive competence.

LRIC
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Hagen (1971} presents compelling evidence that indicates Y.
i

that in the course of development children begin to engage actively.in

certain strategies which are aimed at facilitating recall. The issue
of intention or purpose is certainly implied by this account" (p. 267).
Hagen also suggests that memory deveiopment may pr.oceed at two
\ levels., Onuone level, the child dcquires skills and abilities that can
. ~ eventually subserve mnemonic ends; on another levei the child . 4
develops an awareness o£ self as an acﬁve, dehberate storer a.nd

retriever of mformahon.

.o

e Tea‘ching‘ memory skills to young children has not been explicitly

= : " included in extant prescﬁool programs. In fact, most extant programs

l " do not pay much attention to hqw children go about trying to study and
retain information they are supposed toglearn, much less to how they

. mlght bé taught to do so more effectively., The memory skills com-

fpnn\nt {of the proposed curriculum) is concerned thh the deve..;pment
of recogmtion skxlls, recall skills, and skxlls m the use of,certam

v . ‘ strategies for encodmg and retrieval,

Specifically, the memory skills aim to develop three classes of
aBilitY: co o .
e a. The child's abtht‘y to recognize:

(1) That a given object (both singly and from an a.rr,;ay)
has previously been seen or felt, .

(2) That a given word or 1&5.1 (Gcthv singly and from
an array) has been prevxouﬂy hea.rd

{3) ’I‘ha& {s)he has prevxously been in a speclhc environ-
ment (e.g., the grocery store, or a street in hu/, .

her neighborhood. ‘ .
(4) That (s)he has previdusly been in a specific situa--

tion or set of circumstances (=.g., a cooperative

— 21
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or compehhve game). } )
.. {5} Settmgl in which specific labels,- relahons, con-
i ceptl, ltrateguu, rules, etc., have been prevmuely
v nled.
b. The clnld'l ability to recall (whereas recogmtx:m skills
’ require aﬂy a’"yes-no'' response, recall requires the
. - retrieval o! lpecxfu: item-reélated mformatxon)
o (l) ObJect: m the classroom, home, and other famlhar
' {or novel) envu'onmentl.
(2) The -pahal orgamuuon of the classroom, home, ’
S e "nexghborhood and other familiar (or novel) environ-
!nentﬁ. & : , .
3) . Talk»hutruchonl.
(4) . The att\nbutel, relatmnl, concepts, strategxes,
" ‘and rules tbat clnracte‘nze a previously experi-
. enced setting. - ) } }
(5) The temporal sequence and general theme of a ) |
S " series of events that (shhe has previously heazd o
‘ (e.g., a story) or upenenced (eig., what ‘.’he ‘
child did yelterday)-,
- (6) The spatial lequence of a series of ptcturel, words,
) mnnbe:j-, or oﬂxer visually. prelented ;te;nc., ]
c. The child's ability to use and invent memory strategies.
(This group of objectivel is concerned with h_euril_ticl-—‘
whereas recognition and recall are concerned with
[ retrieval of content, ltratégiél are concerned with the
manner in Yhich the storage aﬁd retrieval of such con-

tent takes place):

22"
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(1) The ability to acq{xire strategies .for facilitating the
retention and retrieval of visually and auditorially
presented information. These strategies iﬁclude
labeling (verbal mediation)},’ a.ssoci.a,i:ing, imaging,

“ rehearsing, categorizing, and dimensionali,ing.

(2) The ability to retain 'informatioo by applying one or

more approp;-iate memory strategies to that informa-

- ' tion (e.g., know which one to use).

»

3. Cho:.ce-Con ingency Skills. The problem of choice is a central

one for plychology. Indeed Dnmond Balvin, and Diamond (1963) have

‘. defmed psychology as ', . . the science of beha.v:.oral chome;" Whereas

the physiologist is concerned with the mechanism which enables an organ-.
ism to effect a'turn to the right, the psychologist is;conc_erned with why
an organisin wﬁich is equally capable of ml;niixg to tixe left or the right
chooses to turn right. Psychology_ begins with a review of the behavior

of the total organism and asks the question, “Why does it behave some-
times this way, and sometimes that?" Behind that "sometimes" there
may be a problem of learmng, or instability, or individual 1dlosyncracy,
etc. Whatis importantis that the problem for 1nvestlgat1.on is not formu-
lated in terms oi different responses to dxfferent condltmns, the question
of whether this or that change in external conditions will produce different
responses,” but that it is formula'l.:ed in terms of different responses ;Jvhich

appear under fhe same conditions.

‘For an orgamsm to exh1b1t choice it must be so constituted that
P it can perform at least two different responses under the same condition, '
Therefore, the existence~of choice always implies-the possibility of inter-
nal conflict. As orgamsms grow more complex the possibilities for ch/.‘nce
become more numerous, and the choices are very often influenced by a |

residue of,past experience (Berlyne, 1960). At the hlghest levels, _the
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choice may be based on irmaginal effects between actions. However, ali
thele possibilities are baled on ﬁhe mutually inhibitory relationship wh1ch
nexutl between alternative responses to the same situation, which is the
common element in ;ll choice behavior from the simplest to the most com-
plex. "You can't have your cake and eat it too' ;.s an appropriate (albeit
:cliché) phrase to d,_'elé'ri'be these choice situations. Basically, it isa lz'chsro-
* sum gami;. That is, when one chooces (wins) road X, he gives up (loses)

road Y.

Lloyd Morgan (1891) saw inhibition as the basis for choice, or as
he called it, "volition." . ' ;
1go so far as to say that without inhibition, volition,
properly so called;, has no existence, When the series
follows the inevitable sequence: stimulus -- perception --
. emotion -~ fulfillment of action, the act is involuntary, and
as such it must have remained had not inhibition been

involved, had not an alternative been introduced, thus:

stimulus - - perceptmn -~ emotion < f:}i%iﬁ‘:: to? fazflt;gn.

At the poiat of divergence, I would place volition. Voli-
- tion is the faculty of the forked way. (p. 459)
Thus, Morgan seized upon inhibition as an explanation of choice. This .
is not a un1que point of view, and is taken by a variety of ether well-
known individuals (Anstie, 1864' Harlow, 1958; Sokolov, 1963 S. H.
. White, 1965).

‘.'I'he experiméntal literaﬁre in children's learning, both social
and otherwise, is replete with investigations of their performance in a-

" variety of situations that one might call choice situations. Disérimina-
"io;x learn{ng, re\iersal learning, instrumental learning, and the like are
examplel. Murh of a child's behavior m a claslroom (and in work out-
nde the clauroom) consists of being faced w1th (or facing oneself w1th)

environmental situations which require the child to mzke a.choice. In

-
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- order to behave adaptivel'y in these sttua.tmns, the chxld must have, or
adquire certain skills in and knowledge of choice mtuatmna. When one

is constructing an adaptive lparning environment, one must develop con-"

trolled situations that contaih choice gituations in which the knowledge of
choice structure is incerporaied, and one must be sensitive to those sit\ia'- ’
toions already existing in whi ‘h choice is incorporated. This is a fn:
preferable procedure than letting tne""theoretical chips of choice'' fall
+here they may. o

Specifically, the choice-contingeney skills include two types of

competencies: it

a. The ability to recognize and recall the structure of
choice mtu..hoxi"s in which:
(1) Ali situations contain chome.
(2) Choices are sequential and dependent (iie., later
" . ehoices are not typically independent of earlier
4 ciwices). o
(3) ~All choices requirea decis‘ion'“(even though it may
. : k be'a simple ''go- no go'' decision).
(4) Al chotdes have consequences {(i. e., something
‘will or wnll not happen depending on the child's v
choice responae) ‘ N
(5) Even making no choice does involve a choice.
b. The ability to extract the choice—c0ntingency structure
in speclﬁc situations. The child must be able to: R

(l) Determine the particular choices available ina .

given situation. N 4/'

(2) Predict the specific consequences of a particular '/

.

choic=.
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" Fite, 1939; Q. K. Moore &Andérson, 1968; Smilansky, 1968). It is

{3) Assess the relative payoff value of a particular)
ccijnsequenévé. _
. {4) Recognize that if a choice is not made, someone’ !

{or the situation) will probably make it for him/her. o

4. Social Skills. Social develoﬁment of the preschool child has o
been recognized as the main concern of preschool educators since the
establishment of thé first ;1ursery schools in the 1920's in this country
(Sea’rs‘ & Dowley, 1963).  Social development is not only viewed important
in its own light; it is also chognized as closely related to cognitive and
socioemotional growth by iﬁeorists (Erikson, 1963; Piaget, 1963; as well
as by practitioners (Gray, Klause, Miller, & Forrester, 1966; Jersild &

generally recoghy’.ied that the different aspects of the child's development
(i.e., cognitive and social) interact and deeply affect one another. Social
lkiils along with other basic skills are considered essential t‘<.) the develop-
ment of the child's_jabilit}; to adapt and actively control the environment.

Theoretically, the social development of the young child can be viewed

as the processes in which an egocentric being develops into an adaptive
social being {Erikson, 1963; Piaget, 1963). The course of social cievelop-
ment can be explained by theories of social learning as set forth by Ban-
dura (1969} a;xd the theéry of social interaction proposed by Thibaut and
Kelley (1959).

v

+ In the design of the social skills component, socjal development

is viewed as a i)roduct of interaction between the individual and the

“énvironment. As the child develops sensitivity to the causal, conse-

quential nature of the behavior, the eff=cts associated with his /her

behavior ‘and the purpose and goals of the behavior, the child develops:
M \ .-

(1) the ability to basically understand others; (2) the ability to compre-

hend and learn t};e rules and expectations imposed upon the child by the -

o - 31  | - 1
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9’1wiro ent; and (3) the competence to achieve mastery and control of

/f"the environment, Furthermore, the development of these social skills

/
’

is considered prereq\nslte to the es!a.bhshment of constructive and
rewarding relatxonshlps with others (e, g+, adults and peers), and suc-
cessful functioning and adaption to the social environment in which the .

child lives.

: Although social development has been identified a's the most impor'-
tant goal of a preschool program by many preschool'educators due to
relative difficulties in defining the variables related to social develop-

ment, the learning outcomes in this area are rarely documented. Con-

- sequently, the deyelopment of social skills has been largely left to the

child to develop i;na.trurally',' without miuch active interyention. The
social skills component of the A'BLE program is, therefore, developed
with the puirpose of teaching cer&a.in social skills that are lmportant to
that asp=ci of development ol the preechool child: However, we would
like to stress that, in the foll@iné section, the discussion on the speci-
tication of the curriculum objectives for the social skills represents an
early pilot attempt on our part. We view this as the beginning pomt for
the development of a social skills curriculum and, furthermore, we
recognize that of the eight components included in the proposed program,

the social skills’ componeht seems to be the most crudely developed.

The skills included in this component deal specifically with the
''process of socialization.' The pr0cess of sacialization is defined for ]
our purpose as the way in which an individual learns to live in harmony .
with himseli/herself and with others in a productive, fatisfying, and-
giving way wr.tl"m the social env1romnent of which the individual is a part.
Two major categories of competencies ha.ve been identified: (1) the ability
to understand oneself, and (2) the ability to relate to others. The positive
outcomes of the development of the ability to acquire the understanding of

.
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oneself would be the development of a positive self-image, self-confidence

to form effeEtive interaction with one's environmeot, and most irr\portantly,
- the need (motivation) to interact with and be aware of oihers. The posi-

tive outcorties of the ability to relate .to others would be the development

of an awareness of others, the ability to establish positive interrelation-

ships with bthers, and the confidence or feelfng of efficacy (R. W. White,

1959) in achieving mastery and control of the environment.

The ability to understand oneself deals with awareness of one's
own feelings, thougl';tl, “and behlviors in relation to the eogn’it'ive an'd\
.lOCIi-l structure of one's environment. It concnt"ns‘ the relationship
between the child's own needs and goals and tic\oae of others, and the A
ability to comprehend and translate these relatlonshlpl in terms of how
the child perceives others as viewing himself/herself.

Skﬂll related to the ability to relate to others are developed w1th
the rationale that, "Sgcialization is a structuration to which the individual
contributes s much as he receives from it,{ whence the interdependence.

and ilomorphilm of 'operation' and fcooperation' ¥ (Piaget, 1969, Pp. 156),

«. The child needs to luve self-awareness as well as awareness of others

in order to function adaptively in a social environment. Research flncf—
ings inb this area indicate that the ability to relate to others in the social
environment,, is positively correlated with c;omplying to routines and
tiacceptance' of the situation (Koch, 1933), adjustment and cooperation
with group rules {Lippitt, 1941), and peer perceptign of conformity

(S. Moore, 1967)

The ability to relate to others includes the ability to comprehend
and lea.rn about other people's feclings, thoughts, needs, and behaviors
as-well as the ablltty to learn and comprehend the rules and expectations
impo:ed upon a person by the particular social envu‘onment. One's self-

7oncept consists, in part, of evaluation of the degree to whlch one's

. R
f-
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. attributes match those that the culture regards as positive.

and affiliative.

the degree to which one possesscs ''positive’’ attributes is determined

under three main categories of interactions:

A sense of :

i

large;y from one's social experiences.

The child’s abxhty to mterrelate with others can be classified /

(
coobperative, interactive, '

The principle aim is to help the child move from self-

. . P
centeredness to social interaction in order that hé might become a

socially competent B@rsdn. . \

N

The =pecific objectives included under the ability to understand

oneself are the abilities to perceive oneself as:

. a.

ERIC
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A person capable of coping with and gonfrolling the

enVu- onment.

(1)

@)

(3)
4)
(5)

The ability to’ set one's goals and be capable of
achieving those goals.

The ability to acquire knowledge (in and out of
school). '

The ability to solvc problems.

The ability to make decisions and choices.

The ability to deal with one's environment creatively

and effectively.

A person who is capable of getting along with others.

(1)

2)

3)
4)

The ability to communicate feelings, thoughts, needs,
and dpinions to others.

The ability to understand other people's feelings,
thoughts, needs! and opinions.

The, ability to identify with peers.

The ability to make contributions to one's peer group.

A person who identifies witb his /her particular eihnic and

cultural heritage.

29
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Curriculum objeg:tives for developmg the abl.ll.ty to relate to others

mcl*.:de-
“a, The ability to cooperate with others (e.g., share
matérials and activities). - .
b The abilii:y to interact with others (e.g. , toler;.te and
o '» permlt others to be different and do thmgs d1££erent1y-~

a give-and-take attltude).
c. The ability to affiliate with others (e.g., identify with

group values--peers and ethnic culture).

5. Peréaptua.l Skills. The ability to externally represenf concep-

tions of reality along spitial dimensions underlies much of man's symbol-
mlking actw:.tlel (e.g. »» writing, musical scores, schematic diagrams
for machines, bluepnntl, road maps, etc.). It is important to examine
the development of this ability within an evoluﬁomr}; framework to under-
stand the ontogenetic development of representational skillsf Fishbein
(1974) has argued that mah's ability to create and utilize cognitive maps--
internal representations of the sﬁatial and teinporal environments in
which ye exists--was crucial to his success as a cooperative hunter of
big game. The evoluﬁon of man's ability to create and utilize cognitive
maps, along with the evolution of motor skills, led to an important evolu-
tionary opportunity--i:he ability to create external representations that

correspond to these cognitive maps.
. £

The gex;eral goal for including the perceptual skills in our cur-
rigulum is to téach the preschool child the basic processes with which
raw sensory data can be organized into meaningful structures, and to
con‘itruet cognitive maps of the environmex.zt into yhich new data can be
assimilated. Perceptual,skills are viewed as abilities developed and
determined by tlTe interaction between the child's-intact sensory systems

and personal experiences. Furthermore, the development of perceptual

30

ERIC | 35

.




ERIC

Aruitoxt provided by Eic:

-1973). _ .

skills proceeds through a number .of age-related stages (Piaget & Inhel-
der, 1956). Overlaying this genetically controlled process is'cultural
learning whi*i:\h varies from culture to culture (Cole, Gay, Glick, &
Sharp, 1971; Olson, 1970). In western industrial societies, for example,
’chilc_lren enter school between the ages of five and seven and start to
receive instruction in a variety of su‘bjects which involve spatial under-
standing (e.g.,. writing, drawing figures, copying, using maps, measur-
ing with rulers, using musical notation, etc.). The most fundamental
aspect of spatial undersfanding is tﬁat of the relationships between
objects in the immediate environment. In order for a child to form
cognitive maps of distant object.s or of nonsp#tial events, the child must
first have the ability to internally represent what is before him/her. A~
child's conception of space can be no more accurate than the perception

of that space. For example, on tasks requiring the selection of one /

:drawing from a group of drawings as a demonstration of spatial under-

standing, if the child does not accurately perceive the drawings, he/she

cannot accurately indicate his/her understanding (Siegel & Schadley,

!

Two general principles are applicable when describing thé onto-
genesis of perqel;tual skills. First, all acquired sensor};-motor functions
proceed in congruence With the orthogenetic principle (Kaplan, 1967;
Langer, 1969; Werner, 1957), that is, from global to differen/fiated
(Espanschade & Eckert, 1967), and in the direction of increased hier-
archical integration. Second, over a period of time a child's ability to
analyze visual and acoustical data becomes less -and less dé"pendent on
the haptic-kinesthetic supporting cues derived from these motor func-
tions (Zap-arozheti 196'5; Zinchenko, 1970). "I’he curriculum objectives
identified for the perceptual skills compone;lt are based /ilpon thesg two

principles and are organized into three subcategories: visual-motor,
. /
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auditory-motor, and general-motor skills. The specific rationale for

the inclusion of these particular subcategories of skills in our program
are, in general, based on the arguments presented by Rosner (1972)in

designing the LRDC Perceptual Skilld Curriculum.

The overall goal of the general-motor skills curriculum is to
develop"the preschool child's ability to infer organization on relatively
undefined three-dimensional spaces.. It has been arg\;ed by Rosner and
others (Rosner, 1972; Gesell, Ilg, & Bullis, 1949) that peopie organize
their visual space on an inferred m;p of coordinates representing lthe"
three dimensions of vertical, horizontal, and relative distance from self;
and furthermore, three-d%.menlionll spatial localizitions are considered
miost difficult to perform in an undefined space containing no objects and
witﬁ;ut the presence of gravity (Howard & Templeton, l96§; Warren,
1970; Witkin, Dik, F'aterlon. Gooden)ough,‘ & Karp,. 1962). As stated by

Rosner:

* _A well-defined space and the objects contained within it
function as topological cues; the nodes from which the
three-dimensional coordinates may be inferred. As the
cues are removed, the viewer must infer these also; he
must act as though they were present in the environment.
(p. 24) ,

The visual-motor skills are concerned with the development of

two-dimensional map construction skills. The general goal is to teach

-the preschool child to recognize similarities and differences u[x vuﬁa.l

patterns, to analyze complex visual patterns into their compOﬁent plrts,
‘and to recognize the upatial interrelationships of those parts. \Rosner

has argued convincingly that being able to recognize similarities and dif-
ferences in visual patterns is by no means equwalent to knowmg the con-
struction of patterns well enough to produce them accurately; only when

the child begins to acquire the capacity to see a finite number of lines

»
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and understands the interrelationships of these elerﬂents, will the child
be able to more closely approximate a replicatic;n of a given stimulus

design (Rosner, 1972).

) The general goal of the auditory-motor skills is to develop the
child's ability to analyze spoken words into their structural parfs, and
to recognize the invariant temporal interrelat’ionships of those parts..
According to Rosner's analysis, the description of a corpatent visual s
perceiver also can be used to describe the competent auditory perceiver.
He reasoned that although spoken phrases are composed of separate words
and phonetl.c parts, theyare generally spoken in a way that seems to blend
together. For example, the sentence, "Train now leaving for Rochester!
actually sounds as "Trainnowlsavingforrachegter' until the listener ana-
lyzes the phrase into discrete words (Rosner, 1972). Rosner alsc pointed
out that acoustical events such as those that occur in speech '. . . do not
* have spatial attributes. . . . Phonic events occur along the dimension of
. time, not space' (p. 21), and thus, their attribuics are temporal. 1Itis
' only when speech is represented by visual symbols that a spatial dimen-
sion is required. He has further stated that:
To provide some kind of map for plotting phonic events,
one must have available a structure that orders time.
One such structure is rhythm; rhythm is organized time.
Indeed, one reason why we tend to recall songs and poetry
more efficiently than we do prose, even when there is no
rhyming, is because of the overt cues--the orderliness--
provided by the rhythm of the presentation. When there
is also rhyme, the task becomes even easier; the regular
pattern of salient acoustical attributes provides additional
~ overt cues for organizing the sensations mto meanmgful
"sub-assemblies. (p. 22)

Currieulum objectives included in the Perceptual Skills component

are aimed to develop three categories of skills:

LRIC
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a. Visual-motor skills
' (1) The ability to see (i.e., analyze) an object or
< geometric design as a finite number of elements
- by reproducmg those same elements,

(2) The ability to-see the mterrelahonslups of these
elements on a2 map of spatial coordinates by
reprodﬁ;:ing the interrelationships.

) (3) The ability to impose spatial coordinates in.a space
where ‘it does not visually exist by reproducing a

: ? . pattern in an empty space.

b. = Auditory-motor lklll!

' (1) The abiliti to recognize spoken words as con-
structed of a series of phonic events oc/cul:ring in
spec1i1c blended ordered sequence, 'I‘hié ability
requn'es that the child be able to vocally analyze

a word into its segments, and to vocally integrate

i3

phonic segments into words. -
Y (2) The ability' to recognize sentences as being con-
2 structed of an ordered se)ries of words an.i phrases..
’ - T}gs requii‘ea that thé child £e able to Vocally
analyze a sentence into its constructs, vocally inte-
H grate these constituents into a- sentence, and repeat
a sentence verbatim.

- ¢c. Ceneral-mctor skills . "

(1} The ability to. copy inéreasingly complex motor move-

ment sequences from a model. This implies that the 1
child be able to analyze a motor sequence into its ‘
|
4

components, integrate these components motorically.
and streamline these sequences into subroutines that

‘are nearly automatic (e.g., throwing ba.l(s ).

34
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(2) The ability to see (i.e., analyze) the environment
. T Casa map of spatial coordinates (imposing a three-
l ' dimensional uﬁtri:i), by reproducing a t:hree-

S . dimensional model '(map) of the en'vironment, with
the model present or absent (e.:".g. » model airplane
building). ] ‘

(3) The ability to predict the spatial coordinates for a
position in the environment other than its current
position (e.g., describe the spatial coordinates of
the texcher's desk in the classroom from a hypo-

thetical position outside of the classroom).

6. Numerical and Logicil Skills. The important role numerical

and logical lkiﬁl pl«iy in the cognitive functioning of the young child has
been demonstrated in the work of many cognitive and developmental psy-
chologists; it is plrticuhrly stressed in Piaget'l work. According to
Piaget (1965): ! . .

Construction of uumber goes hand in hand With the d.ve]op-

ment of logic, and that a pre-numerical period corresponds

to the pre-logical level. Our results do, in fact, show that

- number is organized, stage after stage, in close connection

with the gradual elaboration of systems of inclusions (hier-

archy of loflical classes) and systems of asymmetrical rela-

tions (qualitative seriation). . . . Iu our view, logical and

arithmetical operations therefore constitute a single system

that is psychologically matural, (p. viii) =

-

He furiner points out that:

Number can be regarded as being necessary for-the comple-
tion of truly logical structures. . . . Instead of deriving
. . pumber from class, or the convea:le, or conudermg the
two as radically independent, we can regard them as com- . .
plcmcnury, and as developing side by side, although
du'ectod toward diffzrent endl. (p. 161)
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Thl.a notion of the interacting relationship between tht. develop-
ment of numerical and logical operatxons is supported by theonsts {e. 2., .
Bruner, 1966),' and by research findings of cognitive and developmental
psychologists fe.g., Lo.véll, Mitchell, & Everett, 1962; Olmsted, vPa.rks.
& Rickel,. 1970; Olver & Hornsby, 1966; Sigel & Hooper, 1968'). Bruner
(1960) talked explicitly to this point in his book on the process of éduca-

tion:

It might be interesting to devote the first two years of
achool to d series of exercises in manipulating, classi-
fying and ordering objects in ways that highlight basic
operations of logical addition, multiplication, inclusign,
serial ordering, and the like. For surely these lpgical
operations are the basis of more specific operations and
concepts of alhmathernatics. (p. 46)

¥

The numerical and logical skills included in our cur}-iculuin have

‘this theoretical derivation from Piaget's formulation on the young child's

development of number concc_ﬁpts‘and logic. These skills are cornsidered
as learnihg -‘Eo-learn tools (i.e., process tools) with which the young child
can oréer. cl&gify. and conceptualize the logical' structure of the environ-
ment. According to Piaget, there is an invariant ;equence of cognitive
developtnent. and each- stage in the development is characterized by the
prelence or absence of specific cognitive operations. Theoretically,

each xndwuiua.l moves through this sequence at varying rates; however,

the specific operatxong within each stage must be acquu‘ed before one

can reach the next atage of development (Flavell 1963; Wholwill, 1960),

"and training does not lead tp mastery of specific operatlons (Filavell,

1963; Kohlberg, 1966). However, it is important to point out Y(c'hal; although
the content of our numerical and logical skills component is dt;.veloped on
the basis o! Piaget's théory of cognitive development, our assumptions of
how the operations can be developed are different from the original

assumptions of Piagetian theory'; We believe that it is possible, through
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appi@ptiaﬁ&‘ ih:ﬁtrixctional interactions, to significantly accelerate or even
alter the sequence of developn;nent. Recent research literature on this’ |
topic provides increasing evidence to support this position (Beilin, 1971;
Brainerd & Allen, 1971; Caruso & Resnick, 1972; Flavell, 1971; Glaser

& Resnick, 1972; Jacobs & Vandeventer, 1971, Parker, Rieff, & Sperr,
1971).

‘The nurnencal compnnent is developed with the focul pla.ced on
the procelte: thlt reflect more directly the definition of the number con-
cept and arithmetlc operations. The concepts of number and arithmetic
operations are presented as a bddy of knowledge which obeys well-defined
princlplal or lavu. _At the heart of this basic premise of number concepts
and arithmehc operations hes the concept of sets, relations, and numbers.
Qur goal is to present fundamental number concepts, or operations lead-

ing to them, in forms simple enough to be learned by every preschool

: 'chlld,Ay'et._br'o#d enough to serve as a conceptual foundation for later

mathematics learning. The dore concept around which the numerical

component is organized is 'number! (Resnick, .Wang, & Kaplan, 1973).

The logical skills component is concerned with the development
of skills w1th which the young child can systematically organize and codify
the environment (i: e., classification skills). As children learn to recog-
nize and organize the various elements present in the environment, they

learn to direct this behavior adaptively to those elements. Furthermore,

\al children learn to identify those critical and invariant features common

O
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to the objects or events in the énvironmen;, the logical skills that lhirpen

their thinking are also acquired. - Skills included in the logical skills com-

_ponent are cpnceined with the child's abilities to discriminate and general-

ize as objects, events, and ideas are grouped on the basis of commonali-
ties and differences. Basically, the logical skills component is concerned

with the ability to form grouping on the ba.s,i:i of one or more common
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at;z/‘ibutes, and to exclude from the group on the basis of ong or more

digsimilar attributes (Warg, 1973c).

skills are:

b
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Specific curriculum objeg_ti(es included in numerical and logical

]

Numerical skills

®
(@)
(3)
(4)
(5)
(6)
Q)

(8)

The ability to count (includes rote counting, counting

moveable and fixed arréfys of objects, as well as

The ability to use numerals (includes reading
numerals as well as matching numerals with sets
of objects), . v

The ability to ‘make comparisons of set size.

|
|
‘counting out subsets). . ; ‘

The ability to order and seriate‘set‘s according to
size. _ ] ’ N
The ability to make partitions and combinations of

sets.
: y
The ability to carry out physicadl measuremgnt

operations (volume, area, size, and length).

Tﬁe ability to perform sirx;ple geometric transforma-
tion} (topological and Euclic.:lean).

The ;bﬂity to recog?ize transitivify'and recognize

physical and conceptual equivalence. -

Logical skills

n

The ability to perform basic matching tasks, which
include matching physical attributes (e.g., colors),
abstract at +1butes (e.g., functions), as well as

c'c;nceptual matching (e.g., one-dimensional match-

" ing with noisy attributes).

38
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{2) The ability to Iogicilly group items on the basis of

a certain dimennionv (e.g., simple one-way conlis-

tent sorting). ', - g

P

(3)* The ability to perfor&n logical operations related to

e, T T T TR T T,

multiple clags m,eml?erlhtp (e.g., group objects
using matrix format).

(4) 'n:e ability to perfo m multt-dunenuonal groupmg

Lo S . (e. B exhaultivc s rting).
(5) The ability to perfoﬂm horizontal and hierarchical

R

rechsuﬁcanon {e. q , class inclusion--combi

att,nbutel to form n&\ccesu\}'e chues). '/'/

/ .

7 7. Cammun{catxon Skills, The /m&;pr goal for includuig the com-
f . mumcation skills rea in our curricuh.yfn is to help each chﬂ.d ‘acquire the
- ability to extracgt and mtegrate "m7ﬂing" from the env;ronment. In other

-words, this carriculum-is ¢oncer ed with the developme(nt of the child's ’
ability to ydderstand and respond to‘behaviors of othei‘s ina more inter- . ‘
active a adaptive fashion anv;([ to acquire the ca.paﬂty to express personal
) meay‘g- ‘more clea.rly and ;fhmently. It is auumed that the communica-
tion/skills are acquu-ed simultaneously and mteractwely along with other
ects of cogmtive growth, As the specific words to give labels to
/ob]ectl and eventt in the phyuca.l and plychosocnl world are learned,
the child also learns to recognize differences and commonalities in the :

variety of atl;nbutel, hence, competency in communicating with and under-

e

standing others is increased.

According to V—‘y'gotsky (1962), the conditionl.which influence the
deve;cpment of speech (overt hnguige) are‘also related to the develop-
ment of verbal mediation {covert language). That is, as one acquires the,
verbal labels, one is required to use selective attentional skills (ive.,

inhibition of irrelevant aspects of the learning environment); and as one

39 ‘. 7
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acquires an increasing nuriiber of labels {i.e., speaking voc'abuiary), one » |
also develops such cogunitive skills as the abxlxty to shift from using words ]

lexcluuvely as labels.with single referents to the use of words that have

mulhple referents. Furthermore, in learnlng multiple meanmgs ‘of words,
the child must make both generalizahons and dlscnmmatlons. Therefore,
as the child uses these words in the social contexts, (s)he elso uses cer-
tain logu:al skills to gradually develop the ability to adJust his/her speech
to fit the communication procesa (the ability to select the specrflc connec-
tion between words and referents which include such logical skills as tf;e '

ability to hypothesize and to generalize a word from one setting to another).

It is further alsumed t.hat differences found in young children's

abilit.y to cammkate are more than just differences in such linguistic v
qualities as syntactic structure, vocabulary, and intelligibility. "I'he dif-
ferences in communication skills are strongly influenced by the habitual

; patterns of verbal behavior of the child in the context of a particular cul-
tural miliey, and by such cognitive factors as tne.‘ child's abilit); to take

: the listener's role, the ability to make appropriate responses to the
speaker, and the ablll.ty to make approprmte*feedback responses to the

speaker if additional lnformatlon is needed to respond.

Commumcation skills included in the curriculum are basic skills
l.denh.fl.ed and rehted ‘to the development of the young child's functional
use of language. They deal with such COmmunlcatlonablhnes as request-

.- ing help, asking queshons, usingt verbal persuasion, debatlng, verbal
negotiation, leekmg and giving mformanon, expressing opinions, feel-
ings, and thoughts to cthers, as well\es gwlng and following verbal
instructions and directions. These c 3 munit'ah.on abl.ll.tl.es are compe-
tencies, which if not specifically deveioped, can cause serious deficits

‘ in the child's symbolic thinking and c unication abilities in general, *

and in the abilities to function in his/her school and extra-school

ERIC 45
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environment in particular (Wang, 1973c). ‘Therefore, the goal of the
" communication skills' component is to develop effective speakers as well . N

‘as active lilzenerl

K

Ob_)ectwel xncluded in the communication skills component are

concerned with the development of:

a. The ability to comprehend verbal messages--which
includes verbal hbeling of phylicll attributes (e.g.,
color and nze), and abstract attributes (e.g. , func-

tions and effects)- -and the development of lutenmg
and attending lkxllk ‘

/'l " b. The ability to use language to communicate to otherl in

the following areas: .
(1) Describe attribute differences and similarities,

{2) Describe rationale and concept.
(3) Descr‘ibe cause and effect.
(4) Ask questions (self).
(é) Ask questions {others), B
(6) Verbalize rules.

17) Describe logical deductions. . -
{8) Express feelingl;'t}xoughtl, and needs. !
(9) Give information as xequelted. : ‘

c. The ability to follow and give simple du-ecl:xonl as well
as directions with multiple (3) commands. ‘

d. ' The ability to use verbal mediation and solve conceptual
problems. ‘ )

e. The ability to use wordl thh multiple referents.

f.  The ability to use different words to describe' the same

object, event, class, environment, etc:

41
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8. Independent Learning Skills. The ability to function indepen-

dently (the development of auton;.)my) is considered a deVelopmenta_.l charac-
teristic of increasing cognitive maturity of the growing child (Erikson,
1963; Maslow, 1962; Piaget, 1965). The quality of independence is
generally described in terms of the child's ability to solve problems and

~ carry out responsibilities placed upon hi;n/her by the immediate home

'lenvironment, and exl;ectations held by the broader cultural and societal

envir nm;nt. In school situations, independenc'e is generally referred to
as the child's ability to function and learn with increasing autonomy and

self-control. *

The aim of the independent learning skills component is to develop
the child's ability to take responsibility for planning and exerting increas-
ing control over the learﬁing resources and the learning environment (e.g.,
the ability to l:rnke choice; and decisions with respect to the nature of the
leaining activities pursued, as well as the time, place, and manner in
which theAictivities are carried out), and the ability, to communica}t'e learn-

ing needs to others and actively seek help if needed (Wang," 1973b).

Four major categories of behaviors have been identified for inclu-

sion in the independent léarning skills area:.

‘s

. ,
a. The child's ability to carry out preschool tasks with

minimum assistance from the teacher. This includes

-

the development of the abilities to:

(1) Attend to. the.‘uak instructions.
. (2) Carry out the task according to instructions.

(3) Request help (from the teacher or another student)

- when needed.
(4) Persist until one task is completed before moving
to another task. ’

(5) Evaluate task performance.
, 42
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The child's ability to structure personal learning plans.

with minimum assistance from the teacher.

(i) Decide which task(s) (s)he wants to accomplish for
_the school day. '

(2) Decide the specific time during‘the schobl day in
which (s)he plans to carry out each pai"ticula.r task.

(3) Make increasingly g{eater long-range Tearning plans

(for several days, a week, and/or longer).

7 The child's ability to carry out the learning plans (s)he

has structured with minimum assistance from-the teacher.

(1) Get the materials needed to perform the task(s).

' (2) Find the work space needed.

{3) Wait for a turn to use materials and spaces if they
are not availatle, and make alternative plans to
adapt to the lﬁnits set by the situation.

(4) Perform the task. _ ’

(5) Réquelt help (from the teacher or another student)
when neéded.

(6) Follow specific rules and directions in using a par-
ticular piece of equipment and/ or materials.

(7) Fulfill task appropriate materials management
responsibilities. v ’

(8) Persist until oné task is completed before moving
to another; revise plans if necessary.

The child's ability to evaluate his/her own work,

- {1) Evaluate each step of the work according to plans

and revise the plans if necessary.

(2) Evaluate outcomes of the work in ter;n_s of the geals
and commitments the child has made in his/her
learning plans.

43
i

44




101, Plinrfdr Future Work in the
" Development of the Curriculum Components

\ —~

N:'}Y that .we have initially identified the criterion objectives of
the éurricui , we must perform detailed analysis of the specific com-
pctonciel thl,t re comnponents and prerequisites to each of the idenhhed
criterion bghanorp. The techniques we plan to use are limﬂlr to the
task aniljlil techﬁiquel developed by Gagne (1968), and particularly the
toMue used by Resnick (1967) in the developmént of an ;sl'rlyv learning
curriculum. The ltrategy we plan to follow is to: (1 )’work backward

a

from the specified critorion bohlviors to identify the prerequilitel. and
. (2) identify sequences of learning tasks that would maximize and corre-
: spond with the natural sequences of acquinitiori, and that would maximize
integration and transfer. s .

""I‘l’xe analysis beginl‘ with hypothesizing, in ll much detail as possi-
blo, the actual ntepl involved in the acquiliﬁon of the particular ability.
Amlylil of this type can bé uled not only to lpecity prersquisite and com-
ponent behaviors of a critcrion objechve but, allo, the results of the
amalysis can be used to develop the sequence of the curriculum content.’

A detailed discussion of the methodology of this technique, as uled in
curriculum developmerit, can be found in several sources (Remick 1967;
Resnick, Wang, & Kaplan, 1973; Wang, 1973a; Wang, Resnick, & Boozer,
1971), In pel;formiﬁg task analyses of the criterion objectives of the cur-
ricular components outlined in this paper, wherever applicable, we have

, drawn upon curricular objectives already developed by other LRDC cur-

~ ricular development projectl. The objectives incl;ide those developed for
» bqinnin‘ math skills (Relnick, Wang, & Kaplan, 1973), perceptual skills
(Rosner, 1972), clluiiication and communication skills (Wang, 1973c),
and independent learning skills and locial skillp (Wang, 1973b).




As task analysis of the various curricular components identified
for the propou_:d: program are cbmpleted. we will begin: to develop diag-
nostic procedures and instruments to assess the'presence or absence
of these criterion behaviors in children, and develop the curriculum. °

sequence and curricular materials.

In the dévelopmeﬁt of curricular materials, oun strategy is:
{1) to adopt, whenever possible, available curriculum resources from
the related programs developed at LRDC and elsewhere; and (2) to
design curriculum activit'i.el anﬂ materials for the related skills from
(t‘.hc various compolnentl. in an integrated fashion across component boun-
daries. This approach il; uniquely different frorn- approaches to ufriéu-

lum design of extant preschool progrﬁms. and approaches adopted

~ designing the exitting LRDC curricula.

Implicit in ‘our -deugn is the aim to use as few tasks as possl.ble
to teach as many skills.as possible. In other words, a ; series of curricu
ar tasks will be designed with sets of related skills imbedded in them,

" Table 1 illustrates the matrix scheme-we ‘have designed to "a"‘chieve this
objective. For example, the X's in row 1 indicate that it is conceivable
that one smgle task can be used to teach children the ability to attend
lelectlvely, the ablllty to retrieve 1nfor!natl.on, and the'ability to group

things according to certain dunenslons.

Empirical validation of the curriculum will be carried out as part
of the total design for the formative and summative evaluation of the pro-
gram. Discussion of éonéeptudlization of the evaluation modeli and a
ddetziled description of the evaluation design will appear in ancther paper
(Wang, 1974). Empirical validation of the curriculum will bé accom-
plished through the application o£ psychometric validation procedures to

.both.jempiricai lh.‘l(iiel and field i,tudiel in classroom settings. The

I
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’pafrchométriu valida.tion procedures that have been used in several of our
] previous studies (Resnick & Wang, 1969; Wang, 1973a; Wang, Resnick, &
‘.", . Boozer, 1971) will be adopted. :

;‘ = In addition to the empirica.l validation of the curriculum sequences,
the ecological validity of the cﬁrriculum will be evaluated through three

: - successively more stringent cntena, as suggested by Rohwer (1972):
(1) improvement in task performance as a result of trammg, (2) mastery
performance on cntenon’tasks, and (3) improvement so that performagce
on transfer tasks is at a higher level of mastery. Included in our evalua-
tiqn plan is the investigation of the effectiveness of the curriculum in the

) co;tekt of student learning outcomes and the achievement of our program

-

goals.

IV, Summa Ty

In this paper we dealt with the rationale behind the deQeiépment
of the curriculum objectives of a beginning school program that aims to:
(1) be adaptive to the learning needs of the i_ndivic?ual child, and (2) teach
specific learning-to-learn skills that are basic to the efféctjvg functioning °*
of the preschool child in school and extra-school environménts. This
paper should be viewed as one of a series of papers dealing with the com-. ’
ponents included in the total design for an adaptive beginning school learn-

ing environment. Figure 1 (page 14) shows the other components included

in the design.

Eigﬁt curricﬁlar areas have been identified for inclusion in the
curriculum for the ABLE program. _The skills included in each area are
cpﬁsidered.aa a set of generalizabley "learning~-to-learn'' skills that are »
‘central to cognitive and social development of the preschool child; furthér-
‘more, they are nok content specific. The skills were selected with the
objective of providing the preschool child with the 6ppormnity to acquire

competencies with which (s)he c.an: (1) order, classify, and concephmliie

o _ ' 524
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the lbgicalr structure of the school and extra-school environments; (2) func-
tion effectively and interactive_li with the environment and others in the

enviromheﬂt; and above all, (3) develop the'mol:iva.tion and solid founda-

tion upon which future leifning can be built.

The basic premise underlying the curriculum deve‘l/p'ment work is
that the young child desires some contr 1 over the environment, and mas-
tery ‘of the kind of basic skills outlined in this paper can mcrea-e the
child's ability and confidence in exerting control over some parts of the
immediate environment. It is our belief that motivation for further
lumind will be the consequence of acéuilition of these basic learning- -
to-learn skills. Because one of the m;nt important abilities {or require-~
n;xentl)'foi‘fu.nctioning in the technical society of the l;noderﬁ world is con-
tinuous learning b;yond the years of formal schooling, the potential value
of a preschool program that aims to develop basic slulls in cogmtwe and

locill functioning, as well as skills that can be used in acq\urmg future

’ lelrning. is quite evident. o

By

In conclulion. we would like to point out tha.t while our program
goals and some of the underlying theoretical and practical premtses we
‘have discussed in this paper may be shared by other plychologuts and
educators, we believe the major differences betweein the ABLE and other
extant programs will lie in our ’being able to contri;:ruteA to the bddy of

_ knowledge which will elimifate the many unknowns about the preschool

child, the initrucﬂgnll and learning processes, and the design of pre-
school learning environments through: (1) a lyltemnti’c approach designed
to integrate practical expe\riencel with theory and research findings to-
ward the development of a“‘.\nchool program; (2) the explicitness with

which the components of the prograni and the competencies the program
"aims to develop are defined; ‘and (3) specification of the nature of the

intcnt_:tionl among the compo*u:ntl that are considered essential for

achieving the program goals, .




References

.Anstie, F. E. Stimulants and narcotics. London: Macmillan, 1864.

Armington, D. A plan for ‘continuin, g growth. (Mimeographed). Cam-
bridge, Mass.: Education Development Center Follow Through
Program, 1969.

Baldwin, J. M. Thoughts and things or genetic lou (Vol. 3) New York:
Macmillan, 1906.

Bandura, A. Principles of bthvior modification. New York: Holt, Rine-
hart and Winston, 1969.

Baratz, S. 5., & Baratz, J. C. Early childhood intervention: The social
science base of institutional racism. Harvard Educational Review,
1970, 40(1), 29-50.

Beilin, L. A. An analytic-empirical study of sequence in curriculum .
development. Dissertation Abstracts International, 1971, 31(7-A),
3329.

Bereiter, C., & Engelmann, S. Teaching disadvantaged clﬁldren in the .
preschool. Englewood Cliffs, N. J.: Prentice-Hall, 1966. -

Berlyne, D. E. : Conflict, arousal, and' curiosity. New York: McGraw-
Hil, 1960. ,

Biber, B. Goals and methods in a preschool program for disadvantaged
children. Children, Jahuary-February 1970, p. 16.

Blank, M., & Solomon, F. A tutorial language program to develop abstract
' thinking in socially disadvantaged preschool children. Child Develop-
ment, 1968, 39, 379-390.

Bloom, B. S. Stability and change in human characteristics. New York:
| Wiley, 1974.

Bourne, L. E., Ir., Ekstrand, B. R., & Dominowski, R. L. ZThe psy-
chology of thinking. Englewood Cliffs, N. J.: Prentice-Hall, 1971,

Brainerd, C. J., & Allen, T. W. Experimental inductions of the conserva-
tion of "first order" quantitative inveri.l.ntl. Psychological Bulletin,
1971, 75(2), 128-144. ’

. » 49

54

2
.




= X . . '

Broadbent, D. E. Perceptions and conimunications. New York: Perga-

- mon Press, 1958. ‘ -

Bruner, J.'S. The process of education. Cambridge: Harvard Univer-
h. ‘
sity Preas, 1960. g

Bruner, J.'S. Toward a theory of instruction. Cambridge: Harvard Uni- .
versity Press, 1966.

. by

i : L P
Bushell, D., J¥. The behavior analysis classroom. University of Kansas
" Support and Development Center for Fol}owﬂThrough. 1970. !

Carson, R. C. Interaction concepts of personality. Chicago: Aldine,
' 1969, ‘ .

x .
Caru’lo; Je L.A, & Resnick, L. B, T‘Ssk sequence and overtraining in ’ ~
‘children's learning and transfer of double classification _skills.

Child Development, 1972, 43(4), 1297-1308. - o

Cole, M., & Bruner. J. S. The preliminaries to a theory of cultural
differences. In Seventy-First Yearbook of the National Society for"®
the Study of Education. Chicago: University of Chicago Press,

1972, N R

Cole, M., Gay, J., Glick, J., & Sharp, D. W. Culture and cognitive <.
- processes.” “New York: Basic Books, 1971, .

12

-

Corsini, D. A, 'i'ﬁemo‘ry.; Interaction of stimulus and organismi::: factors.
Human Development, 1971, 14, 227-235. ~

Dpnenbex:g, V. H. (Ed.). Précaeding'l of the American Association for the
Advancement of Science symposium on education’ of the infant and the

_young child. [Boston, December 1969}, New York: Academic Preas,
1970‘ . « L3 N e .

Deitsch, C. P. Auditory discrimination and 1earnin'g: Sécial factors.
Merrill-Palmer Quarterly, 1964, 10, 277-296.

Diamond, S., Balvin, R. S., & Diamond, F. R. Inhibitior and choice.
New York: Harper and Row, 1963. '

Erikson, ' E. H."' Childhood and society. New York: W. W. Norton, 1963,

LFRIC -

. I
' ¢ A ¢




+

Espanschade, A. S., & Eckert, H. M. Motor development. Columbus,
. Ohio: Merrill, 1967, L -

r Fellows, B. J. The discrimination process and development.l London?
Pergamon Press, 1968. ‘

Fishbein, . H. Human learning and adaptation: A developmental appré;ch.
Unpublished manuscript, 1974. -

Flavell, J. H. The developmental psychology of Jean Piagét. New York:
Van Nostrand Reinhold, 1963. - .

Flaw}cll. J. H. Stage-related properties of cognitive development. Cogn -
! tive Paychology, *1971, 2, 421-453, .

Fowler, H. Tedchinga two-year-old to read: An experixﬁeht in early
¥ childhood reading. Genetic Psychology Monographs, 1962, &6,
181-283.

‘Fowler, H., & Siegel, A. W. Attention. In L. C. Deighton (Ed.), Ency-
. clopedia of education (Vol. 1). / New York: Macmillan, 1971.
e e s -:«; Chewran A.p. .._., 390—_3.9.6:.—_ . ,.HAT R e s ]

Gagne', R. M. Learning hierarchies. Educational Psychologist, 1968,
) 6(Whole No. 1).

- Gesell, A,, Ilg, ¥. L., & Bullis, G. Vision: Its development in ix;xfant
and child. New York: P. B. Hoeber, 1949.

Ginsburg, H. The mxﬂ th of the deprived child; Poor children's intellect
and education. Englewood Cliffs, N. J.: Prentice-Hall, 1972.

P~ Glager, .R.,.Aé&;Relnick. 1. B. Instructional psychology. In P. H. Mussen

& M. R. Rosenzweig (Eds.), Annual Review of Psychology {Vol. 23).
Palo Alto, Cal.: Annual Reviews, 1972, Pp. 207-276.

Gray,f‘S‘.JW.; K;.laz:se._R. A., Millef, J. O., & Forrester, B. J. Before
first grade. New York: Teachers College Press, 1966.

Hagen, J. w. Some thoughtis on how children learn to remember, Human
Develog‘ment, 1971, 14, 262-271: . .

. Haith, M. M. DeVelopmenfal changes in visual information processing and §

short-term visual memory.’ Human DeVelopment: 1971, 14, 249—361.

BIA Fuiimext provided by R




. . N ¢
Harlow, H. F. The nature of love. American Psychologist, 1958, 13,
673-685. - ' '

- - ' 1

’

Hess, R. D., & Bear, R. M. (Eds. }. Early education: Current'theory,
research, and action. Chicago: Aldine, 1968.

Hilgard, E. R., Atkinson, R. C., & Atkinson, R. L. Introduction to
psychology. New York: Harcourt Brace Jovanovich, 1971.

Howard, I. P., & Templeton, W. B. Human spatial orientation, New
: York: Wiley, 1966,
| any - .
Hunt, J. M. Intelligence and ékperience. New York: Ronald Press, 1961,

' Hunt, J. M. The psychological basis for using pre-school enrichment as
an antidote for cultural deprivation. Merrill-Palmer Quarterly,
1964, 10, 209-248, _ .

- P

f . .
Jacobs, P. l.,. & Vandeventer, M. ‘The learning and transfer of double-
classification skills by first graders. Child Development, 1971,

42, 149-159, ' ’

- "

James, W. The principles of psycheclogy. New Ygrk: Holt, Rinehart and
Winaton, 1890,

__J’eff_rey, W. E. The orienting reflex and attention in cognitive development,
Psychological Review, ‘1968, “75, 323-334. -

v . Jersild, A. T., & Fite, M. D. The influence of nursery school social
T . experience on children's social adjustments. Child Development,
1939, 25, 1-112.
s

Kaplan, B. Mediations on genesis. Human Development, 1967, 10, 65-87.

Kendler, H. H., Kendler, R. S., & Ward, J. W. An ontogenetic ahalysis

/ optional iniradimensional and extradimensional shifts. Journal of
/ Experimental Psychology, 1972, 95(1), 102-109.

Koch, H. L. Popularity in préschool children: Some related factors and a
- technique for its measurement. Child Development, 1933, 4, 164-
’ . 175,

oy

Kohlberg, L. Cognitive stages and preschool edﬁb@tion. Human D'evelqp-
ment, 1966, 9, 5-17. |

E

Aruitoxt provided by Eic:

e ®
*® s s




S A

ay

z
Kohlberg, L. Early education: A cognitive-developmental view. Child
- Development, 1968, 39, 1013-1062. .

lacrosse, E. R., 'Lee, P. C., Litman, F,, Ogilvie, D. W., Stodolsky,
S. S.. & White, B. L. The first six years of life; A reporton
current research and educational practice. Genetic Psychology

Monographs, 1970, 82, 161-266.

langer, J. Theories of development. New York: Holt, Rinehart and ‘
Winston, 1969. '

Chay
Lawrénce, D. H. The nature of a stimulus; Some relationships between
learning and perception. In S. Koch (Ed.), Psychology: A study
_ of science (Vol. 5). New York: McGraw-Hill, 1963. Pp. 179-212.

Levinson, B., & Reese, H. W. Patterns of discrimination learnin g set
in preschool children, fifth graders, college freshmen, and the
~ aged. Chicago: University of Chicago Press for the Society for
Research in Chxld Development, 1967.

Lii:dsay, P. H., & Norman, D. H., Human information processing. New -
York- Academic Press, 1970. .

" Lippitt, R. Popularity among preschool chﬂdren. Child Development
1941, 12, 305-322.
' Lovejoy, E. Analysu of the overlearning rever sal effect. Psxchologlcal
Revtew, 1966, 73 87-103.,. ]

lovell, K., Mv{;hell B., & Everett, I. R. An experimental study of the
- growth of some logical structures. ‘British Journal of Pslchologz,
1962, 53, 175-188,

Maccoby, E. E., & Zellner, M. Experxments in primary education:
Aspects of Project Follow Through. New York: Harcourt Brace
Jovanovich, 1970.

Mackwotth J. F. Vigilance, arousal and hzbltuatxon, Psxchological
Review, 1968, 75, 308-322.
k \Maltzman, 1. Individual di.fferences in "attention”: The orienting reflex.
' In R, M. Gagn€ (Ed.), Learning and individual differences. Colum-
bus, Ohio: Merrill, 1967. Pp. 94-.112.

Q .\ . 96
ERIC -

Aruitoxt provided by Eic:




S

Maslow, A. H. Toward a ﬁlycholw of being. Princeton, N, J.: Van
Nostrand, 1962.

Melton, A. V., & Martin, E. {Eds. ). Coding processes’in memory.
Walhington, D. C.: V. H. Winston, 1972,

‘Miller, L. B., & Dyer, J. L. _xlrunenul variation of Head Start
curricula: A comparison of current approaches. Annual Progress f
Report submitted to the Office of Economic Opportumty, 1970. £,
Montessori, M. The Montellon method. New York: Schocken Books,
1964. ‘ ‘ ’ '

Moore, O. K., &k Anderson, A, .R. The Responsive Environments Project,
o In R. D. Hess & R. M. Bear (Eds.), Early education: Current
theory, research, and action., Chicago: Aldine, 1968.

Moore, S. Corré¢lates of peer acceptance in nursery school children. In
W. W. Hartup & N. L.’'Smosthergill (Eds.), The young child.
Wuhmgton. D, C.: National Association for the Education of
Young. Children, 1967 Pp. 229-247. :

Morgan, C. L. Animal hfe and mtelhgence. Leg:‘i:ngton, Mass. : Blaisdell,
1891, . g

Aad
N Nunmcht G. P. A model program for young children that responds to the

child. (Mimeographed). Berkeley: Far West La.boratory for Edu-
caticnal Research and Development 1969.

.  Norman, D. A. Models of human memory. New York: Academic Press,
1970. .

. |
. - Olmsted, P., Parks, C., & Rlckel A, The development of classification . ‘
i skills in the preschool child. International Review of Educahon, ) ‘

1970, 16(1), 67-80. ) R

Olson, D. R. ‘Cognitive development. New York: Academic Press, 1970.

Olver, R. R., & Hornsby, J. R. On equivalence. InJ. Bruner etal., - . -
R (Eds. ), Studies in cognitive growth: New York: Wiley, 1966. |

Parker, R. K. (Ed. ). ‘The preschool in action: Exploring earljr child-
hood programs. Boston: Allyn and Bacon, 1972.

Parker, R. K., Rieff, M., & Sperr, S. J. -Toaching multiple classification
to young children. Child Development, 1971, 42(6), 1779-1789.

_"' 54 1

Aruitoxt provided by Eic:




Pesl:alozzl, J. H. [How Gertrude teaches her chlldren] (L. E. Holland &
F. C. Turner, trans.). Syracuse, N. Y.: Bardeen, 180l.

Piaget, J. The attainment of invariance and reversible operatlons in
developmenl:al‘ thinking. Social Research, 1963,'30, 283-299.

Piaget, J. The child's conutlon of number. New York: W. W. Norton,
N 1965. . © o v
| - T N
Piaget, J. On the development of memory and identity. Worchester,
Mass. : Clark Umvernty Press, 1968.

Piaget, J. [Science of education and the psychology of the child] (D. -Colt-
man, trans.). New York:. Vl.kl.ng Press, 1969.

»

Piaget, J. Genetic epxstemologx. New York: Columbia University Piess,
' 1970. . s )

.

Piaget, J., & Inhelder, B The chlld's conceptlon of space. New York
Humanities Press, 1956. ]

Piaget, J., & Inhelder, B. Mental fmagery and the child. New York:
Basic Books, 1971. '

Resnick, L. B. Design of an early learmng curnculum. {ERDC Working
Paper 16). Plttsburgh University of Pittsburgh,  Learning Research
and Development Center, 1967.

Resnick, L. B., & Wang, M. C. Approaches to the validation of learning
hierarchies. In Proceedings of the Eighteenth Annual Western
Regional Conference on Testing Problems. Berkeley: Educational
Testing Service. 1969. :

Resnif'k. L. B., Wang, M. C., & Kaplan, J. Task analysis in curriculum
design: A hierarchically sequenced introductory mathematics cur-
riculum. Journal of Apphed ‘Behavior Analysis, 1973, 6(4), 679-710..

Resnick, L. B., Wang, M. C., & Rosner, J. Adaptive education for young
children: The Primary Education Project. In R. K. Parket (Ed.),
‘ Preschool in action (2nd ed. ). Béston: Allyn & Bacon, in press.

Rohwer, W. ., Jr. Prime time for education:. Early childhood or adoles-
‘cence? Harvard Educational Rev1ew, 1971, 41(3), 316-341.

ERIC

Aruitoxt provided by Eic: . Bl

60 ,




[

Rohwer, w. D. , Jr. Decisive research: A means for answering funda--
. ‘mental questions about instructional and educational research,
Educationzl Researcher, 1972, 1(7), 5-11.

‘ Rdsner , J. The development and validation of an individualized perceptual

' skills curriculum. (LRDC Publication 1972/7). Pittsburgh: Uni-

J _versity of Pittsburgh, Learning Research and Development Center,
o 1972, . .

/;;/',Rouueau', I. J. Emile. Amsterdam, The Netherlands: Jean Néaulme,
1762, ‘ : ‘ .

/

/

' Sears, P. S., & Dowley, E. M.- Research on teaching in the nursery
school. In N. L. Gage (Ed.), Handbook of research on teuchi.ng .
Chicago: Rand McNally, 1963. Pp. 814-864. ~

Siegel, A. W. ’Cogni.tive Styles Project: A milestone report. Unpublilhed
- manuscript, University of Pittsburgh, Learning Research and
Development Center. 1974. .

Siegel, A. W., & Corsini, D. A. Attentional differences in children's
incidental learning. Jourm.l of Educational Psychology, 1969, 60,
65-70.

2
E
|
:
|
|
E

Siegel, ‘A. W._ » & Schadier, M. Youni children‘l spatial memoxj for a
familiar environment. Papér presented at the Psychonomic Society
meeting, St. Louis, November 1973.

Siegel, A. W., & Stevenson, H. W. Incidental learning: A developmenta.l
study. Child Development, 1966, 37, 811-817.

Siegel, A. W., & White, S. H. The development of spatial répreientations
of large-scale environments. In H. W. Reese (Eds.), Advances in
~ child development and behavior (Vol. 10). In press.

Sigel, 1. E., & Hooper, F. H. (Eds.). logical thinking in children: Based
on nget'- thinking. New York: Holt, Rinehart and Winston, 1968.

Smilansky, S.. The eifects of sociodramatic play on diaadvanhged preschool
children. New York: Wiley, 1968.

Sokolov, E. N. Perception and the conditioned reflex. New York: Mac-
millan, 1963. o

i}

56
ERIC | | o

Aruitoxt provided by Eic:




Sl:aats, A. W. Child learning: Intelh&cnce and personality. New Yorkj
Harper and Row, 1971.7 .

vStodolsky, S. S., & Karlson, A. O. Differential outcomes of a Montessori
curriculum. Elementa.ry School Journal, 1972, ’72(8), 419-433.

Thibaut, J. W., & Kelley, H. H. 'I‘he soc1al psychology ofjroul:s New

York: Wlley, 1959.
Treisman, A. M. Strategles and models of selective aitention. Psycho-
logical Review, 1969, 76, 282-299.

Tulving, E., & Donaldson, W.
Academic Press, 1972.

Organization of memory. New York:

.v\"

Vygotsky, -L. [Thought and language] (E. Hanfmann & G. Vakar, Eds. and
trans.). New York: Wiley, 1962.

v Wang, M. C. Psychomc-trl.c studies in the validation of an early learning

! : curriculum. Child Development, 1973, 44,"54-60, and in L. B.
Resnick (Ed.), Hierarchies in children's learning: A !ymponum. :
Instructional Science, 1973, 2, 323-330. (a) .

M. C. Rationale and design of an adaptive early learning environ-

ment: A position paper. Unpublished manuscript, University of

Pittsburgh, Learning Research and Development Center, 1973.
R N

Wang,

(®)

. . . N . >
M. C. Rationale and design of the classification and communication

skills curriculum: A position paper. Unpublished manuscript, Uni-
versity of Pittsburgh, Learning Research and Development Center,
1973. (c) ‘

M. C. A model for the design and the evaluation of an early learning
. environment. Paper presented at the annual meeting of the American
Educational Research'Assoc{ation, Chicago, 1974.

Wang, M. C., Mazza, M., Leinhardt, G., & Millmore, M. Exploratory
learning program: A teacher's manual. Pittsburgh: University of

Pittsburgh, Learning Research and Development Center, 1971.

M. C., Rzsnick, L. B., & Boozer, R. The sequence of develop-
ment of some early mathematics behaviors. Child Development,
1971, 42(6), 1767-1768.

) Wan_g,

57

IS
-

ERIC




Warren, D. H. Intermodality interactions in spatial loceliza.tion. Cogni-
tive Psychology, 1970, 1, 114-133. ~ .

Wexklrt D. P. Preschool intervention: A preliminary report of the Perry
Preschool Project. Ann Arbor, Mich.: Campus Publishers, 1967.

Weikart, D. P. Development of effective preschool programs: A report on
the results of the High/Scope Ypsilanti Preschool Projects. Paper
) presented at the High/Scope Educational Research Foundatlon Con-
= ference, Ann Arbor, Mlchlgan, May 1973.
Werner, H. Thé conception of development from a comparative and\
organismic point of view. In D. Harris (Ed.), The concept of

development. Minneapolis: University of Minnesata Press, 1957.
Pp. 125-148. ' '

White, R. W. Motivation reconsldered The concept of competence.
Plchologlc lRev1ew, 1959, 66, 297-333.

White. 5. H. Evidence for a hierarchical arrangement of learning processes. .
In L. P. Lipsitt & C. C, Spiker (Eds.), Advances in child ‘develop-
ment and behavior (Vol. 2). New York: -Academic Press, 1965.

White, S. H. A contemporary perspective on learning theory and itsx rela-
tion to education. In J. I. Goodlad (Ed. ), Human behavior and
childhood education. ZLexington, Mass.: Ginn, 1969.

White, S. H. The learning theory tradition and child psycHology. In P. H.
‘ Mussen (Ed.), Carmichael's manual of child psychology (Vol. 1).
New York: Wiley, 1970.

White, S. H., Day, M. C.» Freer'nan, P. K., Hautman, S. A., & Messen-
ger, K. P. Federal programs for young children: Review and recom-
mendations. Washington, D. C.: U. S. Government Printing Office,
1973, i

Wholwill, J. F. A study of the development of the number concept by scalo-
gram analysis. Journal of Genetic Psychology, 1960, 97, 345-377.

Witkin, H. A., Dyk, R. B., Faterson, H. F., Goodenough, D. R., & i
Karp, S. A. Psychological differentiation: Studies of development.
< . New York: Wiley, 1962. ‘

e o

bR




Zaparozhets, A. L. The development of pérce,pgion in the i:relchool child.

I

. In P. H. Mussen (Ed.), European research in cognitive develop-
ment. Monograph of the Society for Research in Child Develop-

.

ment, 1965, 30(2), 579.

Ziﬁchciko. T. P. O modeli informatsionnogo poskika [on modeling infor-
mation search]. Voprosy Psikhologii, 1970, 16(2), 151-154,

O

ERIC -,

Aruitoxt provided by Eric

-

»

59




