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Abstract

‘!he Individuelized Early Learning Program is the product of an
extensive Research and Development effort., In this puper the euthora
describe and discuss the activities carried out in conjunction with
the program's deeign and development, as well as field research and

evaluation studies conducted when inplcnenting the program. Insights

“into these progru processes are also presented, The intended

audience includes thoee 1nterested in sreas related to early learning,

1nstruotionel ‘design, eduaetionel psyohology. and teacher education.

iii .
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INDIVIDUALIZED EARLY LEARNING PROGRAM _

Margaret C. Wang, Gaea Leinhardt, and M. Elizabeth Boston
Learning Research and Development Center

University of Pittsburgh

The Individualized Early Learning Program (IELP), developed - at

the Learning Research and Development Center (LRDC) of the Univeraity
of Pittsﬁurgh. 1s the product of a systematic plan of research and

development based on a gendral concept of adapting instruction to

r)i.ndi.vi.dual differences in children. In the program, prioritf is given

to ' teaching children in preschool and the early elementary gradea the

basic skills and concepts needed for school perf‘omance. Houaver the

IELP emboiies a much broader definiuon of ourriculun than the

traditional one of'gubjeot matter content, instructional objectivu.

‘ and lesson sequence. nBuilt: 1nto the progfm a\re.additional' features

such as instructional tasks, diagnostic prooedures. instruments for
evaluating and monitoring - studem: learning, recomuendations for the
physical deaign of the classroom, and a learning manasunent system.

s

Research and development wori 'rel_ated to the IELP was 1initially

carried out in collaboration with two public schools in the Pittsburgh
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area. One of the schools is located in a working-class neighborhood
in a suburb south of Pittsburgh, and the other is located in an

inner-city neighborhood near a housing project in the city of

Pittsburgh. Subsequent field research-was conducted in collaboration

with seven school - districts participating 1in .the National Follow

Through Program. A list of these sites and some of thetr

characteristics is presented in Table 1. As the table ipdicates. .

these Seven sSchool districts are located in varied geographic and
cultural settings ranging from an isolated (ndian reservation in

Belcourt, North Dakota to an inner-city community in Akron. Ohio.

The overall purpose of this paper is to describe the process of

program development and f_ield research that was carried out 1in order

to document the implementation and effects. of the IELP in school
settings. ‘Organized into four major sections, the paper: provides an
overview of t;.he Individualized farly Léarning Program; discusses the
proceﬁ of program develoment; describes the field research
activities undertaken; and discusses the. insights gained while
developing and studying the program. All t:hrée authors have been
actively involved in various stages of the program's R&D .uo'rk.. and

each has contributed her unique perspective. Wang, as a developer,

focused her work on program design, 1initial field testing, and

‘documentation of program effects. Leinhardt. a researcher with an

4]
interest in field studies, conducted field research related to program
0
implementation in the seven Follow Through sites. Boston, as an
implementor, directed the impl ementation of the IELP in collaboration

with the LRDC-affiliated Follow Through school sites.

)



Table 1
Charactaristics of LRQC Follow Through Stes

i

schoolsin the mixed population communty.

St Charactriics Yaurofenty ito
/ LRDC Follow Through
* Akron, Lage mid st ey schoo it with 187071
Ohio FT schools in the Black community
i ‘ .
 Beloourt, Small northern isolated Indian Reservation with the 9nn
North Dakota FT program in both Native American community schools.
Keystone Centra, Large eastern county school dtrict serving this small- 1969-70
. Pennsylvania town sami-rural whits community with the FT program in
seven scattered schools.

Nootmideo,  * Sl midwestwhte townom ek withall hree” 1969:0
Minnesota schools in the district having the FT program, |
Randolph Co., Large Ap_pélachiancountv school district with three FT 1‘968-69

West Virginia schools in & rural-valley white community.
Texarkens, Madium-ized southen ity school disrietwith FT i two 19712
 Arkansas.  of the mixed population urbén schoals,
 Wateroo, Madiumized southem city chool district with three FT~ 197172
~ lowa




O

ERIC

Aruitoxt provided by Eic:

Overview of the Program . 5

Most of the innovative early childhood education  programs
developed 1in the 1960's were designed with the specific intention of
p;'oparing soccioeconomically . disedvantaged children for  school
learning. While this cgﬁcern was shared by the developers of'the
1IELP, the program is based on the philosophy that there are’ universal

characteristics of develoment shared by all children regardless of

socioeconomic or cultural differehoes. The belief 1is that ~children

differ as indi-vidualb. not as groups. The differences in individuals
within socioeconomic or cultural groups are as great, if not ‘greater,

than the differences that exist aérosa these subgroups. The IELP

prescribes learning enviromments that adapt; to the learning needs -of

the child and that include opportuni..nes to optimize cognitive and

1

social growth for every child.

~

The' Individu}uzed Early Lea\rning Program is tlhe 'product: of an

eclecuc set of inflyences, derived from theories and research related
kS

to child development and learning as well as from select;ed aspects of

instructional technology and practice... The frameuork that guided

formulation of the program philosophy and selection of the program

content represents an 1integration of concepts including: (a) the °

cognitive-developmental iheor.y of Piaget (1963);. (b) learninz theory
in the tradition of Skinner (1971); and (c) knowledge and practical

experiences gained from the research, develomment, and mplmentauon

of educational prograss that are adapt;ive to mdividual differences 1n.

children, as well as from observations and work wii;hv teachers and

children in school settings (Glaser, 1971).

N
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The program design was greatly influenced by the concept that
certain abilities appe'ar earlier than others and serve as the
foundation upon which more complex abiuties- are built. The design of
the IELP was also heavily influenced by the notion that it is possible

to accelerate certain aspects of the child's‘dweiopent by focusing

on the acquisition of specific pr'er.equisite skills. i?ﬁis assumed

that, once the developmental tasks are ideﬁtified. a child's
development can be influepnoed in specific ways. The identification
and the design of learn;ng tasks for the IELP was based, to a great
degree, on: (Q approgches and technique$ related to the positive
modification of children's learning; (b)~ techniques for the
manipulation of the learning enviromment;- and (o) instryctional
strategies that are effective in meeting the 1nd1v1du§1g‘needs of t€he
students in .o‘rder to support X and reinforce the attaimen£ of the
prog_rn's objectives. In this regard, the earliest formal statements
by _ Resnick (1967) concerning the ongoing dev)elopnent ‘of the
Individualized Early Learning Program reflect the need for facility in
the use of technical 1nnovat;1<.>ns in zvogrammed instruction and task
analysis, as well as a concern with the feasibility .of‘ 1 é__pplying new

techniques to the program's content..

Tho; concept that the acquisition of Kknowledge c&es abou£ through
a variety of learning experieﬁces and that it pro.ceeds at different
rates. throughout the stages of the child's develomment also playé{:i a
central role in shaping the program design of the IELP. The preschool
cr;ild. as desl:ribed by Piaget, "...is not sai:isfied with speaking; .he

must needs 'play out' what he thinks and symbolize his ideas by means

@
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of gestures or objects, and represent things by imitation, drawing and
~construotion® (1963, p. 159).. ﬁxrthemore, the rate of development
may vary among children, as well as among different  aspects of
dcvelopnenf); for a pgrticular child. Therefore, simultaneous growth on
all fronts may not 5ccur. An individual child's rate of growth may be

more rapid in certain areas than in others.

It is important to note that the purpose here is to provide a
broad overview of;— the ~ theoretical and pedagogical considerationg
underlying the develojment of the IELP, It is not the authors'
desire, nor is it ffheasib‘le by ‘design, to pinpoint which of these
principleslare direct derivatives of certain spec:i.(‘j.c~ theoretical or
pedagogical influences. The theoretical and pedagogical influences
considered were i?terrelated by' nature; the principles derived

represent the results of the integration of all those influences. The

following is a summary of the principles that influenced the design of
the IELP.

<

2

1. Children differ as individuals. They differ in learning
rates, learning experiences, and entering competencies,
Learning experiences should be. built upon the child's

Nstrengths, past learning, and ‘current abilities. '

2. Children acquire knowledge and develop skills in many ways,

In order to adapt-instruction to the individual differences

e

9
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in chndren. an effective program should include a variety of
materials and alnrnins_ experiences as well u- opporﬁunit!es

N

to use and manipulate materials independeutly.

o

} Children learn through actions. They learn partly thrg’uzh
their own spontaneous activities and interactions with others

and with the enviForment, and partly through the materials

and interactions adults set up for them. Careful

consideration should be given to the creation of classroom

learning enviromments which permit each child to experiment '

and evaluate what happens. Opportunities should be provided
for children to manipulate objects, situations.' and syﬁbols;
to pose questions and seek answers; to make choices; to
parti€ipate in making learning plans; to take some
responsibility for making learning decisions and carrying out
the ]:earning plans; and above all,- to learn from their

mistakes and successes.

Children should experience success in school learning. The

use of positivé reinforcement , 13 a powerful intervention

strategy. Momentary difficulties in learning should not be

viewed as the child's failure. They should be viewed as

instructional design problems that the teacher and the

program developer must overcome,

. v
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Children in the preschool and early elementary classrooms

should be provided with opportunities to engage 1in

‘spontaneous interactions with other children and adults.

Early school learning enviromments provide a natural social
context in which pé’%:terns of spoataneous » interaction gu;h
peers and social skills are first established. Opportunities
should: be. created to permit children to work and play
together; ’ to exchange 1nforniatior.1 ant; ideas; to ask and
give help; to resolve conflicts; to form and to resblye
friendships; and to develop soctal s'kil}s and partterns of
inperaétion with peers and other adults that Aare mutually
adaptive and satisfying...

v

Children learn basic skills most effectively when learning
eiperiences are organized sequentially. Learning experiences
should be grouped hierarchicauy in small subsets with

built-in oheckpoints. The ability to perform more complex

.learning tasks is thus viewed as a reliable predictor of a

student's mastery of simpler tasks, that is, those that are
]

lower in the learning hierarchy. *

A child's current competence level is the proper point at
which to start instryction. To maximize the probability of '
success, mastery of each prerequisite subset of objectives

-

should be required before proceeding to the next level. ’

1

>

8-

11
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8. The child's performance should be frequently evaluated, not
only to maike steady increments ;n learning possible but alio
to serve to reinforce the child's achievement on a regular
basis. The development of diagnostic procedures and measures
3ﬁ§u13 be an integral part of the program design work. They
are critical tools which enable the teacher to accurately
diagnose the entering behaviors of". the students, to monitor

IS

progress, and to evaluate learning outcomes.

The goal of:.the' . Individualized” Early ‘Learning Progrm; is to
create school learning enviromments .1n which children can effectively
master basic academic subjects while becoming confident in their own
ability to 1learn and to cope -with their social and physical
surroundings. The program was designed to foster the development of:
(a) basic skills that allow the student to locate, learn, and retain
new information; (b) skills that allow the -'student to extend and

transfer information to situations for solving new problems; o)

_ ‘motivational systems that miximize the student's situations; " and (d)

competencies that enable the student to gain increasing control over
his or her own environment (Resnick, 1967; Wang & Siegel, 1975).
The, Individualized Early Learning Program includes two basic sets

of curricula. One is a set of highly structured prescriptive learning

2

- cwrricula aimed at teaching basic academic skills. The other is a set

of exploratory learning curricula __aimed at ‘developing problem-solving

_and self-directed learning skills, as well as fostering personal and

social growth.

~
o



The prescriptiv.e learning curricula inoiude several
bindividuslized curricula developed at Lnbc- Individuauy Presoribed_
j Instruction (IPI) Mathematics (Lindvall & Bolvin. 1966); IPI Readins
" (Beok & Bolvin. 1967), and the Prinsry Education Program (PBP) which
' oonsista of the Quantificstion Curriculul (Resnick, Waug, & Kaplan.

) 1970). the Classification and Communication Sl:ills Ctxrriculun (Hang.

1972), and the perceptual  Skills Curriculum (Rosner, 1972).

Prescriptive learning activities are generally assigned by teachers. on
the buis of diagnostic test. results and the teachers' infomsl
. obssrvstions “of each student's performance. Appendix A provides
selected samples of objeotivsa inoluded in the various pr'escriptive

currioula,

The exploratory learning ewrricula include a variety of

- }{'indopendent‘ activities. centering around such interest areas as:
crentive"uriting:v block construction; soclo-dramatic play; music;

. ‘orntive arts; and exploration in wmath, science, and literature
(Wang, 1973¢) _ Exploratory learning activities are generally
aelf-sehl'octed. Houaver. sometimes they are Jjointly designed by

students and teachers.

A unique feature of the IBLP is the. inclusion of a cllasroal
management system, knom as the Scif-Schedule Syst:un (Wang, 19718).

) . The Self-Schedule Systsn was de:igne_d to serve as: “(a) a classroom
nlnsg-ent ‘ support s.ystem to help teachers maximize_ their
effectiveness in implunentins the Individualized Early uhrning

Prosrn.‘ and (b) -an intervention program to help st:udem:s develop

~
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" competencies in taking increasing responsibiiity for planning 3and

carrying out their learning in school settings. It is a system

.designed to faoilitate the effioient use of teacher instructional time

and, at the same time, maximize student learping. -

During any given school day, children in classrooms where the

" IELP 1s implemented are responsible for ocmpleting all the tasks

-prescribed by the teacher and at leaat two exploratory asotivities of

their own ohoice. Both the prescriptive and the exploratory learning

activities are available throughout the day, and ohildren move from

one completed task to another in any order they choose and at any
time. -In addition to working on individual assigmuents, students
participate in mall groﬁp instruction, individual or sroup‘_tutoring '
uﬁsiona._ and other astudent- (and/or teacher-) planned or; .
spontaneously developed group @otivities.

To provide the reader with a more' conerete deacription of how the
Indivi&uauzed ‘Early Learning Progr-i operates 131 classroom settings,
a d?uription of a chi,ld's morning in Osuoh a setting 1s presented. - A
deiibernte attempt has been made to focus the desoriptior; on: (a) the
nature of teacm;';student interactions (for mnaganent‘. sooial, and
instructional  purposes); . (b) the planned and the spontaneous
interactions among students; and (o) the ,.roie of the teacher pnd
students in planning ln& carrying out 1instructional and learsling

responsibilities under the pr"osrun.

b

-

1. Lee arrives at B:25 and greets the adults and individual



children as .she gets ready to begin her learning activities

for the day. -

2. Lee goes to the presoription rack and takes out the
. presoription "ticket" with her name on it. She skims the
ticket and looks around the room to see who 1is working on
what, where. Lee selects one of the tasks specified on.the.
ticket--reading--and moves to the area vhere the needed

materials are stored.

3. Lee collects a pencil and her reading workbook and goes to a

work table.

' - v

4. Lee opens the workbook to the page indicated and starts to
work. (It 1s noQ about 8:45). After completing the first
pugé. she raises her hand to indicate that she is finished

“ and the teacher comes over ‘to her. Lee asks the teacher 1if

she is -d.oins the work oorreotly. The teicher reads the page

- nnd'relaponda. "Yes." The teaoher briefly questions Lee on the

. - content of the page, and dii.souases(the rest of the work to be

dope. The teaoher leaves and Lee continues to work.

' i

5. At 9:00 the teaoher snnounces that it is time to salute the

flag. Lee pﬁts down her work, stands up, and turns to face

O
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7.

8.

9.

the flag for the pledge of allegiance.- The teacher then
discusses the upcoming field trip and the students' weekend

plans. After a fey ninutes' of group discussion, the teacher

tells the students to return to uorlg"and calls a reading

group together. It is 9:1S5.

Lee returns to her reading work-—-reading peragraphs and
answering questions. 'M'ter completing five plsds. Lee leans
ovur to her neighbor, Sara, and -asks heryhow much u‘ore work
she has to do befor@ she finishes her math assigment. Lese
thel; odnuentg that she is working in the measurement unit in

math. After a few more exchanges, she returns to her

P 4

reading.

At 9:40 the teacher calls Lee, Sara, Curtis, and Scott for a

group story. Leé 1leaves her reading book, Sara leaves hor

math sheet, and they join the group.

ol

At 10:05 the teacher finishes the reading lesson, and Lee
puts away her story, goes to get a drink of water, and visits

with Sara at the fountain.

At 10:10 Lee returns to her desk and continues her reod'i.'ng

assigment. She finishes the last page and raises her hand.

Yy
g

13
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While waiting for the teacher, she asks Sara which page she's
working .on in the reading workbook and 'di;ousus the
possibility of uorking on a puppet show projeot later on in
the morning. The teacher arrives and asks Lee to read aone‘

sight words, checks the pages she's been working on. and asks

her mat her pluna are for th the rest of her uorning. Lee

replies that she will do her math next and then will work
with Sara Snd Scott to mal: a ourtain for the puppet theater.

The teacher asks if they are going to plan a puppet show as

well. Lee says, "Yes, but tommorrow."

10.

At 10:30 Lee puts away her reading material and gets out her
math lesson. She setAs the yardstick, the box of materials.
that are nunl;er- and letter-coded to mateh h?r lesson, and -
her work Sheet. Lee has some trouble fitting everything on
ner work space, and the box falls off. This creates a
certain amount of disruption x.md laughter in the classroom.
Sara bends doun and starts to put the chips and blocks up on

the' table. The aide . comes over and helps Lee get things

‘organized. The yardstick goea on the floor next to Lee's .

- seat, the uorksheet goes on the table. the ohipa and 'blocks

".

get laid out next to the sheet, and the box gets plasced on

. /
the rungs under the chair.

Lee starts working on her math. It 1s 10:40. She ubrka very .

steadily without talking or raising her hand, as she- wam:a to

A

17
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fintsh GESKLY: At-11:10, Lee-raises hér hand. The teacher '
comes over to check Off her work. Loe.;;'.lh.—lﬂ;_h—e;w;ﬂ; wily
finish the assigmment aﬂ;er luneh, si_noe she wants to go work .
on the puppet stage curtain. The teacher questions Lee about

'so-e of the conplc:tod math work and agrees to her plans. Lee

puts away the box of materials and the yerdstick but keeps

the worksheet. -

12. At 11:15 Lae and Sara go to the exploratory area. Soott
selects thg 'materisl for". the curtain and Lee measures the
front of 'the. t_n:aze‘.“' The tncher- comes over and talks to: them
about the project and wayi‘;i»to hang the curtain. Sara wants
one th;t; "goes up and down, b;}t. the teacher thinks it will be
‘hard enough’ to aake one thag‘.pulls to the side. Lee brings
the material /and measures to the teacher to oheck on how the
cloth should -be cut, The teacher tells them that they need
extra material if they want folds 1in the qurtlin. The

teacher leaves.

~

13. Lee re-measures the' stage for the 'ol;rnin while Scott -
straightens the nateria_l on the floc;r. lining it-up with thg
edges of t:h; linolea. Lee nir}:ﬁ the cloth with chalk where "
1t neéﬁs to be cut, and Sara starts to cut the material. The
alde comes over to watch the précedure and she ruind; /the
trio that the lunch period 4s in five minutes and they need
to clean up. Lee, Scott, and Sara’ agree ' to continue their

5

15

.
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" project after lunch. They clean up and join the line for

lunch.

<

The advam;age‘rot .combining a Structured. approach to direct

teaching of bauo skius and a’ relutively open classroon learnina —

environment are reneoted in the brief desoription of how Lee apem;
vher morning. In this type of enviromment, children are given
'opportunities to learn to make planning decisions and to take’
increasing responsibility Tor carrying out and ocompleting their

assigned and self-selected tasks with minimal teacher ‘intervention,

-~

Program Development

~

S

A systematic approach to prograf ﬁelopnem: and refinement was
adopted in LRDC's work on the Individualized Early Learning Program.

Figure 1 is a schematic representation of the iterative nature of the

. work {involved 1in deveioping the IELP, and the categories of major

development objectives and tasks. As indicated in the figure, program

develoment begins with the development of program objectives. The

various program components are then built in, based on these
objectives, The development work 15 followed by ‘evaluation research
directod toward the refinenent of the progru and the docmentation of
progr- outcomes. The solid lines shown in Figure 1 indicate’ t:he
sequential steps in the program development process and the dottqd '

lines indicate the steps involved in program evaluation reuarch.

.. The three circles shown in ‘Figure 1. reweéﬁt the three major

——

components of t:h..' school learning environment: the.curri,gulun. the

»16
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. C. The Development of the
B Swudent Component:

for
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dualized Early Lezvning Program,
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teacher, and the studem:. .The uniqueness of the approach lies in:

(a) the particular tasks that have been identit‘ied for inelusion in

" each of the three major components of the learning environment, and

(b) the consideration that has been giiel’f to the 1nterrelationships'

anong the three components. The tasks inecluded in the design of each

ot‘ the ccmponents are listect 1n t‘f\ewircle. The interrelationships

among the ‘three componem:s and the .iterative processes ' 1nvolved 1n

designing and refining phe program components are indicated by arrows

between the oircles.
The Curriculum

The curriculum defines the educational experiences and learning
opportunities that are open to the individual student in working
toward achievement of tﬁe program objectives. The work of curriculum
development 1includes translating ° program  goals into specific
curriculun objectives, . designing the substantive aspects of theé
learning environment (the learning .tasks), an& designing approaches
and classroom processes (the teaching tasks) for "insuring student

mastery of the learning tasks.

Development of the various curricula included in the IELP
gererally t‘ououed the sequence outlined in the left-hand ci:rcle shown
in Figure 1 'l‘hese R&D tasks reflect a-broadening of the definit:ion
ot‘v"curr.ic‘ulm". They include not only tasks traditionally associated.
with curriculum develomment (i.e., the specification .or cprriculun
objectives an& the development of learning hierarchies, 1\earn1ns

tasks. and instructional intervention strategies), but also strategies

oy
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for monitoring student learning, guidelines for the design of the

physical environment of the classroom, and instructional-learning

management systems to support classroom implenentition of the various
o :
curricula.

.
N

Fer the purposes of illustration, the s&duential steps - invelved
in the development of a beginning math curriculum, the Quantification
Curriculum of the Individualized Early Learning Program, will be

. .

described below.

i

The development of curriculum objectives. The Quantification

mrrichlul was designed to teach basic number operations and concepts
to ohildrer; of .preschool age through the early elementary éradee. - The
deeign work began ‘by identifying an éxtended set of specific
cmpetenoiee that would constitute the target behaviors for the

progras. x

The initial set of objectives to be included ' in a given
curriculum 1is generally identified threuch a series o'f repeated
rational analyses. Those objectivee selected are considered by.
progras develcpers as representing the knowledge and skills oriticall
to the acquisition of certain program goale. For example, in
designing the Quantification ‘Gurriculum, . the primary question when
identifying the initial set of objectives was: "What are the - skills.
and knowledge that a canpetent seven year eld (second grader) would be.
expected to have in math in order to meet the demands plaoed upon him
or” her by the school, parents, and the immediate enviroment?" The
results of this first series of analyses fcrmed the basic set of

&
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desired target behavioral objectives for the curriculum. Through this

.partioular procéa_s of rational analysis, eight target behaﬂors‘ were

.initiauy identified for inclusion in the Quantification Curriculum.
They included: comtir;g and one-to-one correspond'enée from 0-5 and
6-10, reoognition' of numerals 0-5 and 6-10, comparison of tets,
aefiation and ordinal positions, ‘addition and subtraction of single

digits, and addiﬁion.and subtraction equations using single digits.

The developnént of curriculum structure and learning hierarchies,

After the target behaviors were identified, analyses of these
behaviors were conducted'.in order to develop learning hierarchies that
would lead to acquisition of the specified behaviors. Br{.efly. the
strategy is to develop hierarchies of learning objecuves' in such a
way that_uéshery of objectives lower in the hierar.chy (simpler taska).
facilitates learning of higher objectives (more 'canplexl tasks), and
ability to perform higher level tasks reliably predicts ability to
perforn‘ lower 1eve1.task.s. This inyoives a process of task -and
behavior analyaiﬁ aimilqr to that proposed and elabor;ted by Gagne
(1962, 1§68).—- Detailed procedures of a‘nalysia have been presented in
a paper by Resnick, Hané, and Kablan (1970). This work includes:
explicit descriptions of the tasks to be performed as the student
acquires the target ;ehaviora: the cognitive processes and the

demands placed bn'-the student in performing these tasks; and the

knowledge and skills required’ (assuned to be present in the student's

repertoire) to carry out the tasks..

° Figure 2 represents the learning hierarchy which was developed,

using such procedures of analysis, for Unit 1 of the Quantification

20 ' ' -
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Quantification Unit 1 - Counting and
One-to-One Correspondence to 5

.."\ F

; "} Number stated (to 5) B
. suts of fixed objects - <
Salect set of size in- ’
.| dicated by number ®
- a
o 1, )
Fined unordersd set
of objects ( to §
Count objects ’ .
c : . € .
Fixed ordered sets |- Number stated (to 5) )
of objects (10 5) A . | and s set of objects {to S) )
‘ Count out subset of

Count cbjects stated size

L i J
' |

8 . - ]
:;.:L"(‘:';'“' y 2 unequal sets of objects (to 5)
- = Pair objects and state which sat has lems
' Tount obijects, moving
them out of the set. I |
whils counting. H
l "2 unequal sets of objects {to 5)
A Pair objects and state which sst has more
' . Recite numerals in S l :
.~ order (to S) ) B
2 sats of objects (to S)
Pair objects and state whether the

smts are equivelent

«

Flgunnz.' Learning hierarchy for Unit ; of the Quantification anleulun'\..,

Note: From the PEP:Introductory Handbook, M.C. Wang and L. Resnick, (Johnstown, PA: Mafex
- Associates, inc., 1978), p. 40.
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PP z .
Curriculum. Each box in Figure 2 defines a learning objective and the

accompanying learning task. The entry above the line describes the
stimulus situation, while the em:ry< below the line describes the
res onse. Defininﬁ each task in this fashion assures that each box in

the hierarchy will contain a behﬁviorally defined task, that 1is, one

that can be tested by direct observation. Thé simpler behaviors - '

Aappear at the bottom of the figure. The more complex béhaviors appear

toward the top. As shown in Figure 2, Objective B is considered a
prerequisite to both Objectives C and -E. Objective F 1is shown a3

having two prerequisites.‘ Objectives D and E.

BEnpirical validation of the learning hierarchies was another
important step in the process of progran develo'puent. This aspect of
our validation work was mainly concerned with the 1nterdependenc1es of
the behaviors included uithin each unit of 1nstruction as well as the
hierarchical order between the units (Hang. 1973b' Wang, ) Resnick, &
Boozer, 1971). Papirical evidence of the interdepende'ncies of the

behaviors was obtained through the use of tests designed to directly

‘assess the presence and absence of each of the behaviors included in a
given" learniné hierarchy. The test scores were then exanin_ed to,

determine their deﬁendencies. that is, the extent to which passing a 5 :

test on one of the learning objectives reliably predicted mastery of

all objectives below it in the sequence.

~ The 'development of procedures ‘for assessing and monitoring

student progress. Effective assessment and ‘monitoring procedtires are

considered vital to the successful implementation of an individualized

instructional program. The use of diagnostic pretests and posttests

22
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hierarchy, that 1s, the criterion objectives Incluted—in_eich tnit of

2

1s 1integral to the instructional-learning process as the child’
. ¢ . -
progresses through a given curriculum. Diagnostic test result; are

used by_t'eachers not only for prescribing specific learning activities

¢

_for 1individual students in a given prescriptive curriculum, but also

-

for communicating learning progress to students and parents.

Upon entering a new unit in a curriculum, diagnostic tests - are
generguy given ¢to assess' ' student entry levels, Students are.
pretested initially on_objective(s) apbearing at the top of the 'unit
instruction. This particular testing strategy was designed to take

advantage of the hierarchical ‘structure of the objectives included in

.agiven unit cf 1nstru7:tzion. Since the assumption underlying the

.development of empirically validated learning hierarchies is that

students who pass a test at the top of 'a hierarchy ‘are capable of
passing all lower level tests, only the top objectives of the learning

hierarchies need to be tested to quickly assess a student's level of

" competence. Students who fall the top level tests in a given

hierarchy can then be tested. for the lower level objectives to

determine specific instructional needs.

Figure 3 is a sample diaanostic'test sheet .for Unit 1 of the
mahtificatién' Curricui.qn. excerpted from a teacher's manual (Wang &
Resnick, 1978). The test sheet includes s statement of the objective
that the test was designed to assess, the testing situation, and the
speJc'ifh directions’ that the teac;her is to use in adhinistering the
test. At the bottom of each test- sheet i3 a list-of'possible

diagnoses of each child's lear'ning problems, should i:he child fail to‘

| 26



lnlt 1 OOUNTING AND ONE TO-ONE CORRESPONDENCE TO b
WE Numbor siated {to 5) and asatof abjeets 1o 5); count out subset of stated e

mu-mm “OumtiﬂcnionlE" .Moveable objects .~ Critarion « : Must pas every item
| - Tosig Stuston S Testing Diretions
I»3 Placa ton momble oblecn in front of the chuld ' Sﬂs \
| Pt e oblect!backimoaplle e ch rponie. -+ 1 "GOUNT OUT THREE OBJECTS AND AUt THEN
OVEH HERE." (pomt)
Nou When indicating the puituon "here"asyou sk o
.~ the question, allow for sufiient pace to eparate 2, "COUNT OUT FIVE OB.IECTS AND PUT THEM |
 betwen the pile, of chips and the “here posiion” <. QVER HERE " (point,
‘where the child is to place the subset of obiectso R
counted. o 3 coNTOU THO QBJECTS AND ?ur THM
DR \ " OVER HERE. {point)
Mm\ﬂ32 ”

AR P —

_Dm:h.Childneedsmorethtkm | o - A

-1 * counting moveabla Objects (Ouantmcatnon UnIH ob|ect|ve B) - P o

2, rciting sumeral chaln {Quantification Unit 1, ob]ective N 27

9, -counting out subsat of objeets ., |

4 umembering verbat commands - |
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. perform atiafaotoruy on the: tuks specified by the objeotive. These

diagnoses are suuested by -the ttak ‘analyaes romlt's" and preroquisite
bohaviors identified from the mpiricauy validated learnins

" hierarchies.

~

{
Anothpr asfnct of £h§ authors' research and develppne;xt work in
this area involved 1uvest'1gitions of the use of diagnbstib‘ testiﬁs lnd
the prucriptive 1earn1na approaoh 1n mplunentina 1nd1v1dualized
‘1natruotion in cla_uroon uttinss. For exuple. in an: obaervntional
study dgqignod to 1nveat1§ate_ ihe\ gffects of diagnostic testina,-
nature” of teacher and st;xdent behaviors. associated with the teéts'.ua“s '
dool-entod as was the nomt of tnohor time required to adninister
and reoord diagnostic toat results (Hans. Resnick, & s::heutz. 1970) .
The results of ‘this study auagest the felsibiuty of adoptins
diagnostic testing a's an integral procedure in. the teachins-learnins
process, . ‘!he teachers purtioipatins in the study were able to
hlplenent diagnostio testing as a routine cluaroan praotice wlthin
the tme constrlints of a school dny. Nrthen;’ore, t,he diagnostic
test results tkre : utuized by teachers in presoribins nppropriate

L]

. learning experiences for 1nd1v1dua1 students. f ¢
7 To test the hypothesi's that formal diagnostic testing -is required .

. in order to 1nd1v1dua11u 1nstruotion effectively, an 1nvestigation
was also conducted to deter Ane the extent to which a telchcr can
accurately assess a student's’ learnins progreu throuah informal

: interactions qlone (Hang. 1973d) Every ‘week for three .months,
teachers were asked to predict the diagnostic - test results . of

objectives in the unit in which students were - working. The

25
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predictions were then compared with students' actual test results. “In
addition, teachers were given feedbaok on the aocuraoy of their
predictions during two separate weeks to detemine the extent to which

feedback information would increase their prediction acouracy.

-

The overall results ;f ;:his experiment shoﬁad' a wide range of
vgriabiiity in the accuracy of the teachers' informal observations for
dﬁgnoaing.student learning needs. The accuracy of the teachers'
predictions was fbufld to 'w'r/ary within and among teachers, It is also
Ainteresting to note that the -accuracy of the predictions improved
foliowing each feedback session . These findings seem to support tﬁe
aasmption about; the eritical role that formal diagnostic testins
plays in the mplunentation of the IELP. However, results showed that
t.each:rs‘were able to predici: students' learning needs with an average

of 74% accuracy, as opposed to an expected chance accuracy of 50%,

‘suggesting that some formal testing can be replaced by' teacher

_observation . (Wang, 1973d). . It was on the basis of results from

experimental studies such as the ones described here, combined with
teedbaok information obtained from tegchers‘ and program evaluation

sl:udies carried out; in the LRDC-affiliated Follow Through sites

(Leinhardt. 19773§:b) , that the diagnostic testing procedures for the

Individualized Early Learning Program were (urther developed and

‘refined.

The development of instructional- intervention strategies and

learning tasks. The learning hierarchies and the curriculum

objectives provided the built-in.guidelines for the development of

intervention strategies and learning tasks (learning materials and
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activities) to be included in ﬂthe' IELP., Drawing on the experiences of

teachers and program developers who were involved in the development

~and initial field testing of the Individualized Early Learning

Program, a variety of interveni:ion strategiee and learning tasks that
are heyed to each of the- curricul um objeotives were - developed. They

range ﬁ'un the more traditional "paper and pencil® type aesigments to

'nenipuletive activities designed for 1nd1vidual and/or ‘group use.

Several alternative tasks for teaching each objective were developed
to provide flexibility in ‘_‘ed;pting' léaroing experien.cee to the
individual studen‘t.. These' tasks were compiled in a nunper of manuale
for teacher use (Hang & Resnick, 1978). The manuals inciude detailed
deeoript:ions of': (-a) the object:ive each tesk is designed to teaoh’
(b) the learning task and the meteriels rieeded to perform the tesk°
(e¢) procedures for oarrying out the task; and (d) suggested teacher
inter\)em;ioo straiegies, including oritioal'. 'quest'ions the teaoher can

ask the ochild as he or she works gp the task or when evaluating the

‘ student learning outcomes associated wit:h;a particular’ task.

.

Figure 4 1is “an example of the preecriptive learning . tasks
described in the Quantification Skills Curriculum Manual (Wang and
Resnick, 1978). Each task is labeled by a curricular code name which

appears on the top of each page of the manual (e.g., QIE, as .shown in

.Figure 4, indicates the task is designed for Quantification Unit 1,

Objective E). Listed on the top left-hand corner of each page under
INVENTORY is a detailed description of the materials required for
oerrying out the leerning task. On the botbom left-hand corner of

each page under the word Pnocspugg.-is a description of the setting and

-procedure suggestions for the teacher. On the top right-hand corner

27
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under TO THE TEACHER are mplmentation recomm'éndations. for individual
or small group settings. In the lower right-hand corner under

w'ESTIONS is a set of st_.lgges%ed .quest‘ions for the teacher to' use 1in

“determining whether: the child has acquired the particular skill. In

addition, on the bottom right-hand section of the page 1isn a 1list

entitled CORRECT.RESPONSE for the teacher's quick referénqe. 'Figura 5

E L [
'shows an example of a group exploratory learning game that can be used
to help students acquire certain quantification skills.

"The following three broad categories:of considerations served as
‘“generll guidelines for the design of the learning tasks ;nolugled ,!.n"'

the Individualized Ea'i-l‘j Learning Program.

&y B

1. Materials should be designed to be used 'by students with a
_ minimus @mount’ - of teacher supervision and guiqano;.,
M:t:'em:ion 1s given, for example, ‘to: the’ development of
.naterinl management Systems that permit “easy access to.the
materials by 'student:s;. the format for packaging; the
display and s.borag.e ofluﬁterials. and the format for

communicating direct;o'ns for the proper use of materials\ to

students.

2. Students' motivation for using the materials should be
promoted and maintained in order to facilitate acquisition of

the skills required to achieve mastery of the currizulum

29



SIZE WAR: Width

: OBJECT IVES: 1. Identify app_roiafinu size dimension {width}.
- 2. Compare two objects by width and determine which is wider.
.+ 3. Use the terms wider {or flttor)z narrower (or skinnier}, and width.

?

NUMBER OF PLAYERS: 2. - . ' o o :
MATERIALS: A.  Quwis - S ,
N 24 1aminated 6" x 4 1/2" paper cards with drawings of owls in various

A

- colors. All owis are 4 tall, Their widths vary as follows:

t 41/2"  -Sowls
31/2" -Gowis
21/2" -6owls

‘11/2" -Gowls

8. Hipgos . . ,
24 laminated 6" x 4 1/2" paper cards with drawings of hippos. All hi. .08 are.
~ 4" all, Their widths vary as follows: T

"t -

5" - 6 hippos

31/2” -6 hipbos
o A - 6 hippos
v ' 12" - 6 hippos

24 laminated 6" x 4 1/2'* paper cards with drawings of houses in various colors.
All houses are 4" tall. Their widths vary as follows: o

41/2" ~ -8 houses "

31/2" -6houses :
212" -8 houses

11/2 -6 houses

“.. DESCRIPTION OF THE GAME: Each child has a pile of cards. The children turn over their cards,
oo D - one at a time, and compare them. On each turn, the child with
the wider card is the winner. The children describe the cards using
the term wider (fatter).: .
- Fiur 5. Sl silorathey faming k. |
Note: From the Unit Games of the PEP Classification and Communication Skills Curriculum Manul,
- - M.C. Wang and L. Resnick, (tlohnttown, PA: Mafex Associates, inc., 1978), p. 100,

> 30.-' »'
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“not: only reinforcing and stimulating;-but also pedagogically
accurate and effeciive. Consideration is given to the nature

and quality of the activities and materials in terms of

"student interests; .the physical attractiveness of the

‘.'mste.r_ills;" the aliount of time offered _i'.o' complete the task;

the prerequisite skills (phyaicai. cognitive, and social)
needed_ to pgrform éhe task; 'thie .deve}omental levels of the
.students; f‘eedbﬁok u;eohaﬁius to bemit it:ddenta and the
teacher to evaluate the oﬁtcome's of their work; :as w_eil as
the esse with which the materials can be handled by students
in terms ) of organizing, manipulating, and putting away the: .

materials.

IS

-It 15“'mporunt to consider both the time and money involved

in deSigning "and . producing, the materials. As much "aa.
possible, materials should be adopté; that are commonly.
availabie céunerciau.y and./or commonly stocked in elassrooms.

The use J!"readily available materials and equipment provides

‘the  flexibility required . for ‘the implementation of an._
1natruct10ﬁal proslrm such . 83 the I_ndividuauud Early

Learning Program. This approach will also permit and _
encourage teachers to inoorporateb new objectives into the

program 1in order to adequately adapt learning experiences to

the needs of tﬁeir studem;s..

2
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The design gj‘_ the ghzaic;l environment of ng classroom.
Sy'stematic " analysis of how sfnoe ‘can' best be used is an important
conecern in mplunenting the IBLP. *-Providing i adequate work space for
ohildrqn. as well as’ space for displaying and storing materials, is

-‘nctﬂonly an hlportant; practical _consideration vin implunentlins_ _t:_he_
program in classroom Saitings, but alao ‘makes a great difference in
motivating children to develop 1ncreasing self-direction and
self-responsibility for their leai'ning. That is, the physioal layout
of the 'ollaaroc;'ln contrib\;tes. along with the learning materials, to

; program effectiveness., The rationale anq design of .the recommend ed ’
physical llyout of the classroom enviromment has been desoribed in
‘detail for teachers (Hans & Resnick, 1978). Briefly. 1; the.,
recommended ‘olassrsom physical design the arrangunent of the activity
_areas enoou‘agea '1ntegration. For example, t:h.ek ao_cio-dranatic play

' area 13 phoed next to the conatruotion and l.>lock area so that
studente can drau rescurces from bot:h areas in their socio-drunatic
play. The aand tnble 13 placed next to the block area 80 that
students can ehure people, animals, and other -block accessories wlt_h
studgnta working at.'the sand table. liul;:iple use of equipment is also

' l.:' characteristic o'f the recommended arrangement . The bodkahelves are
used as dividera between the reading and 1isten1ng area and the
dramatic play area.. The backs of the hookshelves are used to hang

\d@s—up oclothes, and the backs of the metal supply cupboarde are used

as display apace for creative artwork.

Figure § 1s an example of how a W"traditional® - first—grade .

claéﬁroom ecan be rearranged in order to facilitate the implementation

, 32
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Matfex Associatss, Inc., 1978), p. 18.
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of the IELP. Note that individual desks have been grouped tosetner to
encourage graup .actiniues and' '1nter'action among cni:ldren working in
the same activity area. Extra desks have been taken Jm; of the room
to provide a;ditional floor ;pa\'oe 30 that children can move about and
work on the floor. . The suppliés and equipnent‘ for the language arts-
and creative arts aotiviues are "set up together to encourage
1ntegration of these activities. "The backs of the shelves for storing
math and exploratory learning materials are fittedf wit;h a pegboard and
the tools needed‘ for t:he construction area are hung on’ the board. The

math area 1is set up next to t:he science and social studies area bo

encourage integration of activities in these areas.

»

The design of an {nstructional-learning management system.

Classroom management involves the manafaent of curriculum materials

el

as well as the nanagenent of the {nstructional-learning processes.

1. The design of a sxstem for 1sgla¥, storage, and management

of c"urriculum materials.’ The display, storage, and managenent of

curricul um materialg is ‘an important program design consideration for

,implenenting 1nd1v1dualized programs 1in ‘classroom settings. It is

“important because of the wide variety ‘of curriculum materials that

need to .be-organi_zed in a systenat}c way for teacher and student use,

This is accomplished in the Indiviiduauzed Early Learning Program

through the systematic planning and design of the physical space for

material display and storage and throush the development of a
materials management syst;en that; is explicit and simple for students

to use and maintain.
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Incorporated in the design of the program 1is the naed to
categorize laarning materials for .each objective included in each
component of the progran. Learning materials ‘are designed in either
of two .bas°1;c formats--learning bool_dat;s or manipulative materials.

¢

Each booklet usually includes an exercise to teach a single skill.

B . { . .
The manipulative materials are generally packaged in small learning

’bo;:as. each of which contains. the materials necessary for _one:

activity. There are typically several sets of altarnati_vé learning

A .
materials keyed to each objective - ‘t;.o allow flaxibiupy and

adaptiveness. These materials may be assigned by the teaaher or

selected by students thuaselves. )

B

To guide children's use of the materials. each child is given a

prescription tiokat; contai’ns codes that match those on the learning
materials. ~ The child then "follows" the ticket by. finding the

booklets or boxes that ' match. Figuré 7 1s an example of a

presaription ticket for Unit; 7T of the Quantification Ctlrriculun. As_

shown .in the figure, the student's assigmant on May 14 was to uork on
wjectiva C 1in '_Quantification Unit 7 (as circled on the presoriptive
tich_et). The student's assigmenta for Objective C were to work -with
number 1lines (task dVIIc) and play the Bingq gane that was designed

for that objective. The materials needed to complete these tasks

would be displayed on the Quantification bookshelf in a box, labeled

° \ .
with a picture of a "duck" and the letter code (QVIIC) that matches
the code listed on the preseription ticket. Such labeling allows the
student to find iha_ necessary materials. After the task is completed,

the teacher marks the prescription ticket accordingly.
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Quantification Unit7 oo - .

‘Date Assigned Oate Complated

S~ ) |
QviiaA . - s
2] ‘aune : )

S P e T E— .

L -avilp
- QviIE
‘ Qviif
avilg

ynitGames: ’ ’ . A
Addition Dics - o ’
Game

- Boar Racs ] ot

L S
Bingo May 14 : ,
Fill in the U "
Equation - -
- Make Your - S0
Own Basr .
Race

s

\
\ .

.

Flgun 7. Sampll pnwfiption tickot for Unit 7 of the Quwtiﬂcuion Skills Cumculum

.

Note: From, the PEP Introductory Handbook, MmC. W|nq md L. Resnick, (Johnstown, PA:
" Mafex Auodnu Inc., 1978}, p. 24.
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Another important ooncern, with r_upodt < to classroom

o implementation of the program, is to insure that certain areéas of the

classroom do ndt becdqe 80 overcrowded as to prevenf; constructive use
of t:'h.' available nlterillls._“ Teachers'h;ve used a vylriety o{
atr.togieg to solve this problems. One 1is the use of a. pegboard sys't@
» showing eio.la ngtivity-.aru. A v'ar"ied number of~ pegs lf'e -placed under
the nmme of each learning area uuted on the board. Name tags for the
children are pt'ovidod lt: the bottou of tha pegboard. When a child
decides Yo work in a siven lrei the child first phoea . his or .her
- nams tag on an cl)ty peg under the area where he or ahe hu decided to

work. It all of the pegs for thn area are in use by other children

the child selects another area.- Thére are as many pegs for each area-

o

as tha tescher feels the arsa will comfortably lcconmodate. In thia

way, both tucher lnd ohildran can see at a glande which areas are

free and where elch child is working.

a
o

'2. The deaig of an 1natruction|1-1urn1ng nnlgmnt azat .

The =~ achodulins of atudem: lelrning lotivitiea and teacher instruction
. time has ‘been a major implementation problem for individualized

1n‘st:ruotfonn1 irogrlu. Typically, the choice is between group versus .

individual scheduling, and ﬁ'ee' choice versus '-teicher—prescribod

activities. A truly e'i'fective progran, however, can ineclude all four

alternatives for scheduling within the context of a flexible school

dsy. This 15 iccmplished in the Individﬁllized ‘Early Learning
Program throtah the Self-Schedule Systqn. Under. the Self-Schedule
Syatem, ohildren can be found working in virtually every area of the
olaasroom at any:given ‘time with the teacher circulating among them.

< ]

37

40- :



O

ERIC

Aruitoxt provided by Eic:

* hdl ;roupn of ohildren oan be oalled together at the disoretion of -
t.ho uachor for tut.orin.. testing, or ot.hor sotivities.

In general, dats from studies relsting to the effects of
self-soheduling mgcs£ that studenta and teschers l.rl able to lnm
more effective use of sohool time under tha Self-Schedule Syun._ :
Children were found to oaplct:c more tasks in less time nud exhibit
more purpuml and attentive bchavior. The frequenoy of ohudrcn'u
waiting. for the teamoher's attention dropped, ohildren worked in group
settings lorn ﬁ'cqu.ntly. nd ‘ohildren cxhibitod 1ou diluuacnt“

(1,0, fighting and nrgunnu) with uoh othor. Teachers were

observed bo_hnvn more aubatnntive 1ntoraotiona. 1nvolv1na instruetion - °

and information exohange, 28 oppoud to nnu-cnt 1m:or|ctiona that
deal \dth bahavior or material management oonoerns. Fimuy. teachera
" uniformly reported a sense of having more time to work with and

- .observe individusl ohildren (Wang, 1976b).
The Teacher “ ¢

Work relltod to the deveiopem: of the tnohcr ocomponent of the
IELP was oarried out wlt:h the basio asswmaption that 1nnoiut1vo
oduoltionll pr-otiou oannot ocour \d.thom. oompetent implementation.
1t was recognized that an important ingredient in the implementation
of any innovative program is the teaohers' ability to use ‘the improved
t:echnique_a. and materials to provid.e effoot‘.lve schooling for their’
‘atudem:a. Therefore._a major oonoern in° the development .of the
Individualized Enrlf Learning P'_roaran was the design of speoifio

implementation strategies and technioal supports for teaohers. -

) a T
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Development of fho' teacher component was concerned - plrticﬁliriy

[ .
with = specification of teacher behaviors required 1in  the

‘-1nstrmtion51;lelrriing process and teacher competencies required in

_preparing for effeotive progras implementation. . The specific

categories of elements 1n61uded in the -teacher ocomponent of the

:progr'- are uat_ed in the center circle' in Figure 1._;"Teléher

" competencies required for the instructional-learning process of. the '

Individualized Early ~Learning Progrem include both classrocm

management and instruotional skills. Teacher competencies reduired in

_preparing for effective program lsplementation include designing the

physical’ arrangement of the lezrairg environment, designing and

' displaying learning lnd instructional materiala, diagnosing student

learning needs..nonitoriné student learning progreéss, and designing

learning plans for individual students.

Teachers implementing the IELP must possess the skills needed for
both formalized "didactic" instruction and informal .1instruotion.
Exmples of didactic instructional behaviors inclide administering

disgnostic tests, preacribihg learning tasks, checking prescriptive

- assigmments, and giving help with assigments as r'equirofd. As a

didactic instruotor, the teacher also assumes the responsibility for

large or amall group' tutoring sessions as dictated by the various
curricula and by the needs of the students. However, it should be
noted that when implementing the Individualized Early Learning Program

informal instructional interactions with students are, in many cases,

'qonsidered more important than didactic instruction,.

39
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Taachers functioning in classrooms vhere the IELP has been

inplemanted gcnerany sot in two modes——the "trnvoling"- and tha

"tut.oring' modes. In the traveling lod.. the tonoher oiroulatas -om

the " students as a rasowroa por.on. hnlpmg -students with their

: lurntn; t.uka cheoking. off tula as ut.udenu oolploto the work, and

1nt.crnoun¢ informally for nmsuont or 1natruouonal purposes,

I.lunny for quite brief poriods of tho. The tutoring nodo. on the

" other hand, requiras the tnohor to work 1ntonuvoly. and for lonsor

_poriods of time, with individuals or mall groups of studants to

sduinister disgnostic tests, instruct individual students, give group
lessons, or work with a group of students on a special learning .

proJ oot'.

- The Student ' -

Idantifying elemants au&oiltod with students and their . learning
procass was a oentral concarn in the development of the Individualized
Early Learning Program. Speoifio elements that were identified are
listed in the oircle on the right hand side of Figurs 1. These
elnonu ara olassified into two oategories: student oharacteristics
and st.udont behaviors associated with the learning process. Student .
ohlract.crisu‘os‘inoludo the individual student's attitudes, interests,
antaring oompstenoies, and learning style, Student behaviors

assooiated with the learning process 1inolude management behaviors,

learning behaviors, and evaluation behaviors.

The identification of student characteristios and the

) speoifioation of student behaviors in the olassroom process are

40
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partioularly unique aspects of the IELP. Characteristics of st:hdem;a
and their clsssroom behaviors play an important role in deﬁemining
the quality of the instructional-learning process, LRDC's work 1in

this area has been concerned not only with the causal link between the B

_instructional process (the teacher and the curriculum). and student

learning ‘outcomes but also ;rit;h the causal liﬁk between the unique
charloteria}.ica of the student and the classroom
1na£rﬁotional-1elrning process. In contrast to .student: behaviors in
more oonve‘l;ltionul- elementary classrooms, students are expected to play

an active - role in management and learning functions. To funection

_effectively under the Individualized Early Learning Program, students

need, and are taught, to acquire increased efficiency in the following -

management skills:

‘ . -

1. Indepevndenhly managing classroom resources, materials,

'equipn_ent ,-and physical space.

2. Making appropriate choices regarding the particular learning
activities, the time and space in which the activity is to be
- assigned, and/or whether to carry out the -activity Jjointly

with peers or work zlone.

3. Requesting assistance from teachers and other students when

it is needed for either instructional or management purposes.

41
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4, Carrying out the planned sctivities within the limits of the
61;331'6@ learning situation by observing rules and following

directions.

5. Giving assiatance to others when it is requested.

'S
6. Accurately estimating the amount of time required to complete
the planned activities and budgeting the available school

time to complete the tasks accordingly.

7. Delaying or stopping work on activities in order to work with

teachers or other students on other scheduled activities.

e

8. Delaying teacher attention by switching to another task while

waiting for teacher assistance.

9. Evaluating one's own learning progress and adjusting cholces

. and schedules accordingly.

Fleld Research

Up to this point, the disoussion has focinsed on the nature of the

Individualized Early Learning Program and the process through which it

- 42
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was developed. A desoription of the field research conducted 1in  the

lznnc-'arnuaeaua Follow Through 8schools where the IELP has been

implemented is presented in this section.

)

Field research conducted in the LRDC-affilisted Follow Throvgh
schoo}s -f_oou'ae'd on two major lﬁu. "l'he first area was doéme’ntzation
of the degr:u of . ﬁplq’ent_ntion in order to describe the
disorepanéiqs,' if any, betuaeh the program as it was designe_d and the
program as it was implemented in the Follow Through sites. The second
area involved docu_leptation of. the program's mp.eot bn_ student
learning progress. The depgndent variable in th;. first 1ine of
research was the program as it' was implcnem':ed. Information was

sought to describe how and why .pr_ogrn changes took place, The

dependent variable for the second line of research was student

perf‘orl_nnoo. The program, as implemented, was then the independent

virinble.

Program Implementation. :

n . Y

Much of the research in the LRDC-affiliated Follow Through sites

consisted of studies to determine the degree to which the program had

.been implemented as it was originally designed (Leinhardt, 1972,

1976). The burpoae of this resﬁarch was to monitor and assess program
operations 1in order to provide oont’inuou; feedback to program

developers and site personnel sbout the implementation process.

The basic structure for research on program implementation dealt

with input, process, -and outcome variables. This research assessed
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N . : ,
initial student abilities (inpui:). the instructional procedures used

(process), and student final performance (outcome) . The research was

" conducted over a '_four-year period (1§71-1975) in a series of studies,

each of a ﬁqr's duration. The studies were conducted in the second
grades at those Lnoc—'afu{uced Follow. Through sites where the
second=-grade program was operati.ng. The type of information collected
in each successive year uas. based in part 6n the analysis of data Prdn
preceding. years. The basic research structure remained the same. The
questions were framed 1n. the context of a multiple regression
lpproac.h. ’ Specificaily. | the research sought to explain variation in
end-of-ynrv student achievement while considering the mpac£ .of
different er.n;erin'g abilities and different progranpatic anp,haseQ
(Cooley & Leinhardt, .1975: Leinhardt, ‘1977b) . |

Heasurement‘ and instrumentation. Initial measurement work
focused on the.de_velopnent of techniques and instruments for gathering
data to _asiess the degree of mplaneni;ation 1;1 the various sites. Two
types "of instrumentation were used: one to reflect student knouledgg
and the other- to reflect the 1ﬁatrmtiona1 enviromment.
Norm-referenced tests, eriterion-referenced test;s; and interviews were
used to assess student knowledge. The norm-referenced tests included:
the Lorge-Thorndike Cognitive Abilities Test (CAT) (Thorndike, Has?n.
& Lorge, 1968): the Hetropolitnn Achievement Test (MAT) (Durost,
Bixler, Wrightston, Prescott, & Balow, . 1971); Raven's Coloured
Progressive Matrices Test (Raven, 1956); and the Wide Range
Achievement Test (WRAT) V(Jastak. Bijou, s Jasta.k‘. 1965). The .
oriterion-referenced tests .came from LRDC's curricula. Student

1ntervi.ewa were included in the instrumentation developed for
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classroom processes ssseamment (Leinhardt, 1972).

Over time, a vaﬂoﬁy of instruments were used to help assess the '

‘instructional mvimmﬁt_ in LRDC's Follow Through classrooms. . The

earlieat instruments -orud. from the field -ﬁoteo of . LRDC's " Follow'
'nu'ouh' field nﬁff. These fioid notes .be';:-e thol basis for
developing iore fornalfud procedures to document the 'degree of
implementation. During LRDC's initial involvement 'with Follow
Through, Champagne (1971) developed an informal cheoklist for
documenting the - ﬁreaence or absence of a'aeleu't:ed number of prograa
elements. ’As would be expected iﬁ the ear;ly imjlenientation of an
innovative .1ﬁstructionn program, these elemenis wery heavily weighted
toward oquipent;. expected teacher-student behaviors, and supervisory:

roles.

Mditional informal data-gathering instruments were developed to
aid empirical rouquh' on the validity of the program. These
inatrumenta were used to 4dentify the most significant features of the

instr.uotio.nal enviromment. The ultimate goal was to integrate that

information with data .on student -achievement. Instruments were

designed to collegt three types of information: (a) information on
how the teacher conducted the daily activities uf the classroom; (D)
information on actual teacher behaviors'. parpj.cullrly _the verbal
behaviors during instruction; and -(e) _infomation on student
behaviors and perceptions of classroom processes (Leinhardt, 1972,

1976, 1977a, 1977b).

All of the instrtﬁents developed were tested at local’ Pittsb-urgh
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aitéa prior to use . in the Follow Through classrooms. The
oburvational sections of the instrunents were the easiest bo

validate:, while the sections on student acadunic behaviors and srowt.h

‘patterns were the most difficult. - For example, while attempting “to

obt:ain ,data on students, 1t becme evident that different sites were
using very different A_vapproa‘ohes to record-keeping. Although standard
record-keeping sheets were " distributed, they' uere not used
consisﬁently. ’Haterials such - as teSﬁs. records von " student
assigments, diagnostic -test results, and other related performance '
data were frequently not avauvable.' This situation was not due to any

negligence on the part &f the teachers. In the early years, when the

‘teachers were under pressure to implement a new i{instructional program

* pecord-keeping seemed to take a backseat.'as it logically should have.

-

This experience became a lesson in program implementation. That 1is,
paperwork should be kept: to a minimum during the 1ntroduction of a

program. .

The reiiability and validity of the observational .and 1nt9w1eu
{nstrunents were initially established by an in-depth stud.y by
Leinhardt (1972). Inter-observer reliability in classroom observation
averaged .82 over all categories. The stability over a four—day
period of teacher behaviors was estimated at .78 (Leinherdt, 1976).
In  later studies, videotapes replaced in-class observers and
relliabuity increased to .95 acr;osa oatégories and observations

(Leinhardt, 1978).

Assessing progras features. The first set of field-based

empirical studies focused heavily on the types of assignments students
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received, how student and teacher time and classroom space were used,

and vhether implementation procedures were followed in accordance with
initial sua_utionc and program apscifications,
. 7he basio finding of this early research was that an LRDC Follow

Through olgurod ‘did indeed look very different from a traditional

.one. The ?6110\1 Through olasarocas were also different in wmany

respscts fros the developmental classrooms in Pittsburgh. The Follow

Through olusro{-"l, houuﬁr, more closely resembled the divolopcntal

_ than the traditional classrooms.

_Another findihc was that modifications vhich were made in the
field often improved rather than detracted from the program. For
oz-plo, in the esrly stagea of implementation, the Follow Through
scb_ola .did not t.oh: as frequently as suggested (every four to five
d'nys); This increased time between tests (seven to eight days) was
found to have a positive impact on student achievement (Léinhsrdt.
1976). While this finding should mot be interpreted to mean that
testing was an unimportant pert of the program, it does indicate that
the optimum frequency for testi'ng iusﬁ be established in the field

(Leinhardt, 1977a).

In the early field research, there was a divergence of opinion
between LRDC's Follow Through field staff and resesrchers about the
inpl&nentation level of the program features. -Initisl estimates
gsined through our research indicated that tiie program features were
very well implemented and fit very closely with the model.

Information collected by the field'st:aff'. on the other hand, indicated
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a less than optimal implementation. They felt that many sites were
not.ilpl,iintiu mnajor features of the program. The difference lay in
tlxz". definition of major fut:uroﬁ. For research _purposes, ‘it was
ahffioi.ont that testing occurred 'at:_ reasonable intervals, that testing
1nfonntion s appa}'ontly being used for diagnosing- student learning
mnd; and pruoribing appropriate learning tasks, and that the teacher
funotioned properly 1n the trlvcung mode by novina about the room and

interaoting with children one at a time. However, the field staff

were concerned that the testing Pprocedures be used with greater

precision. For  exsmple, they wanted to be sure that
currioul us-embedded tests (CET'S) were not used instead of; posttests
and that units which u@ed to cause difficulty were not skipped. In
other words, tha researchers focused on a more general level vhile the
iiplucntoru. or the field staff, focused on a more Specific level.

) Ooouionllly. however, the dat’aj from research studies did reveal
some spocifio implementation problams, In 1973. for ex-plé. M: vas’
diuovcmd that there was no variation in the. initial placement of
students 1n the mathematics curriculum at one site. The reason given
by the tnohera was the lack of time for testing ohildron at t:he
beginning of the year. For this reason, all students in one grade had
been placed in the same unit. This information was fed back to the
sites i:hr;ugh the field st;ﬂ". Interestingly, the pefoenttze of
unique student assignments at this site increased from 0 to 8?7 aver
the next four years. Prgsﬁubly. ;:ﬁu change uu“plrtly the result of

data from the research studies being n"fed back" to ‘the site. '

As a result of the research, some generalizations were able to be

g
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nldel about the nature of_implunenhtio'n'of the IELP at different types
of sites (i.e., urbnh versus rural, and black versus white, or
1nteg.rated)m.. . One question that was often raiu.d. was whether observed
differences in the degree of implementation related systematically to
some contextual virinble associated with particular sites. For
example, parts of the program were field tested in predominantly black
inner-eity s‘chools. It 1is therefore poaaiblé that either the
implementation mechanisms or t;he style of the programs that 'reauited
uoﬁld favor black urban settings over white rura.l ones. .On the other -
hand, the program developers and implementors were pt‘edaninqntly'
college educated whites which suggested that the programs might be

iore easily implemented in vhite settings.

In one study of the implementation of the IELP in the’
LRDC-affiliated Fdilc;u Through classrooms, the effects of the

geographio location and the racial uakeup of schools were exuined.

. Ten mplenentauon variables from four domains (time usage, assigment

procedures, student autonomy, and teacher attendance) were selected

"and contrasts were made using a 'mn:iple “ Analysis of. Variance '

(MANOVA) . Table 2 shows the results of that analysis (Leinhardt,
1977a) .

Table 2 lists the four domains and ten measures in the left-hand
colunn. To the immediate right of each measure is the probability
(univariate p) that ghe observed differences would have oéocurred by
chance. Thus, with respect to the first measure, percentage of time
in individualized activity, there were differences between urban and

rural locations that could be expected by chance half the time (or no
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~Table 2

Etfocts of Geographic Location and Racin Composition on Implementation

. of the IELP in 62 Follow Through Second-Grada Clawsrooms

Domain and Variabie . Urban/Rural Racisl Compasition of Clases
Univariate y Univariate
o< :%mmngi o< Comments
Allocation of time - N | - | .
1) % of tima In individualized actlvity 46 Individualized time doss notvary system: A6 Individuatized time does not vary system .
o | atcally with geographlcfocaion of school . atclly with racil compasiton of school
2) the number of minutes in mathematics 00 Urban schools spend more time in 03 Prodominately black and integeated schools
- , mathematics : | spend more time in mathematics
3) math maintenancs program used 82 Maintanance program usage does notvary 83 Maintanance program usage does not vary
| systematically with geography ' . systomatically with racial composition
Assigament Procedures | | :
4) % of unique sisignments 38 Assignment uniqueness does not vary 76 Assignment unigueness does not vary
systamatically with geography tystamatically with racial compasition
6) parcant of pretasts 011 Urban schools give more pratests 02} Prodominately black schoolsgive more pe
8) percant of CET's 007 whils rural schools give more CET's 00! " tests while predominately white schools
" | give mare CET"y
7) number of days between testing 18 Fraquency of tosting dows notvary system: .28 Frequancy of testing does not vary systam
‘ : atically with geography - atically with raclal compasition
8) studant progress in math 83 Amountof progress does not vary systam- .31 Amount of progress does not vary system:
atically with geography tically with racia composition
Studant Autonomy o . ‘
B) sum of checklist 16 Dogres of sutonomy offored studentsdoss 09 Dagres of autonomy does not vary systam-
not vary systematically with geography atically with racial composition
Attandance '_ .
10} number of days the teacher was sbunt 83 Frequency of absences dos not vary) B1  Fraquency of absances does notvary
systamatically with grography systematically with raclal composition

M

Nots. Adapted from Leinhardt, G, Evaluating IAn Adaptive Education Program: Implementation to Roplication, Instructlonal Sciance, 1971, 6, 223-261,

Full Tt Provided by ERIC.
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- significant difference). . Immediately to the righf: f the p value is a

o -
statement of interpreétation. To the right of that is the probability

of differences associated \‘dth' racial char.acteristics in the

conposition of the school, fououad in turn by an explanation. The' :

tlble can be read across each row uit:hout attending to the nunerical

infonntion. oo ' . o

Essentially, the findings show few’ signifioam; differenoes that

could be expected to affect; studem: pertomance. An exception is that

_ urban and black schools spent more time in mathematics than -\lhite and

rural schools. In assigment procedures. urban and black scpools used
more pretests while rural and white schools used more CET's‘. _There
was no differenoe however, in the uniqueness of assigmments (degree
of individualiza‘tion). frequency of testing, or student progress.
These resufts do- not indicate that there were no differences in

Mplenerégzion procedures among schools. only that the differeqces

‘were not systenatic with respect to some of the more obvious site )

characteristics. These findings . also suggeat; a  successful
mplunentﬁuon of the major program features in the sites (Leinhardt,

1977a). : -

:/

Student Learning Progress in Basic Skills

Data on st:udem; learning progress reported in this - section were

obtained from the LRDC. developnental classrooms where most program

" design research was carried out, and from Follow Through sites where
o

some of the componehts of the Individualized Early Learning Program
. . . L4
were implemented. This discussion will include information on student

(4

o4
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a

- learning progress in the basic skills curricula and standardized

lchievment test results. . Since detailed - discussions of student

progress hsve “appeared 1in several previous reports (Eichelberger &

¢

Boston, 19'16a° Rosner, 1972; Wang, 1976a; Wang, Resnick, & Schuetz. .

1970, 19715) the fonowing are brief summaries of this information for

i11ustrative purposes, o o

Student learning progress in the basic skills curricula..

Intearated into the IELP's reccmmended c1assrocm processes is the

administration of diagnostic tests to determine students' mastery of

the ObJectives in each of ' the prescriptive curriculun (Cox & Rston.
1967; _Wang, 1969). The diagnostic test results provide a basis on
which _teachers upnescribe learning tasks for children. Test resul}:s
also provide a record of student learning progress ;.n the progran.
‘l'he purpose of analyzing the student 1earning progress data was to
determine whether the students were able to master the . program's
ijcctives and whether previous experience in the - IELP made any
dicference in student enter'ing behaviors. To investigate how children

make progress in the IELP curriculum, the data from the developmmental

classrooms and Follow Through schools were examined.

Slnlllaries of uastery in the Quantification. Classification. and
Reading curricula by students from the developnental classrooms are

Teported in,*bles 3, 4, and- 5 (Hang. Resnick, & Schuetz. 1974). - :-The

tables sh0u the, percentage of students who mastered each of the units

in the various curricula by the end of the 1969-70 schoo1 year. The

data in the tables were obtained ﬁ'cm an inner-city “public school at

»

the end of the second year of program operation. As shown in Table 3, '
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Table 3

Parcentage of Students Mastaring Each Unit in the Quantification and
the IP] Mathematics Curriculum at End of School Year

19601970 ,
’ Awéhup
: “3Yun - 4 Yans Kindergarten pm.  Kindergerten s.m.  First Grade
, Unit N=23 N=33 N=58 - N=52 7 N=133
Quantification : ’ .
“ f. Countingl-5 . 858 81 93 100 83
.2, Counting1-10 32 ] ] 100 o
" 3. NumerstionC-5 38 75 - 88 90 03
‘4. Numerstion8-10 18 '58 81 92 81
B. Comperiton of sets 9 4 90 ‘85 85
-6. - Sersion 14 u 70 n n”
*7.  Addition snd '8 8 I : _
Subtraction 5 .8 49 56 ]
8. Addition and e ’
Subtracii:i3 squations . — - 12 21 b
19. Counting 11-20.. 5 3 .68 . B8, 92
10. Numerstion11-20 .- 8 4 ‘60 88
1. Counting20-100 - - 21 27 56
12. Numerstion20-100 - - 4 10 .38
13. Counting100-1000  ~ - - 4 19
14, Numerstion - - - - 15
1P1 Mathematics
Levi B - - - - L4
LaveiC - - - - 1
c
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anntn' of Students Mmrlnq Each Unit of the Classification
Curriculum at End of-School Year,

e . 1969.1970
' . ) Group
3 Years” 4 Years Klmlhfmrtln o.m. Kindergertsn am.
Unit N=23 N=33 N=56 N=52 -
Classification | .
1. Matching B 75 95 80
y 2 Slmplo classification _ 41 . 68" 95 94
<R Olmiﬁat!on of objects y .
varyingin 2 dimensions ~ . 50 T 72 96 90
4. Color naming .8 89 91 ]
5. Shapenaming. - 41 56 ' 88 92
6. _Size description , 9 % . 68 73
7. Advanced classification e .8 €5 n
Classification 11 : - A
1 Singular and plural cbiocts . * 19 74 7
2. Raversa order ident. . 3 <3 83
" 3. Prepositionsl statements o . 57 86
Classification 111°* ' .
1. - Muiti-dimensional duzlﬁat!on 68 ) 71
2. Classification of funcitonal categories ’ 47 7
3. c-tlgorv naming : 53 N 65

* Unit not included in the curriculum for this age group.
* Crassification 11 was not used in preschool and kindergarten.

>
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o ’ “Table §
' Percentage of Students Mastaring Each Book of tho
Mcan-Hlll Sullivan Reading Seriss

1969 - 1970 .
T : . Grade 1
Urit . Topic . N =133
1. Firt trensitional reader  © - * ' 644
2. Second transitions! reader | 59.4
3. _ Initial and finsl consonant clusters; contractions., 489
4. “ed” sutfix of past tenss verbs ] : . 408
5. Inflectional and derivationa! suffixes “‘es” and “er" K]
6. Inflectional and dorlvutlonal suffixes “st” and “est’’; )
compiex sentencs structurs; paragraphs 228
7. New lnltill and final consonant clusters; suffix “sy”’ 13_.5
8. Short “o”; "2 and "qu" potms ducfipuw pangnphn, .
. short stories; colon : 105 .
9. Final "y”; long “2” with finel silent ’e"; soft “¢”’ 8.0
10. Long “i” and “0"; soft “'g"; longer stories 60 -
11. . Long vowels not followed by final silent s’ Iom y* 8.0
12, Words ending in “oy” and "Id\" animsl sounds. eonelpu
. " “bright” snd “pele’’ 4.5
13.  “ee”; longer sslections on natural sciences, with emphasis D
on eompnhomion and retention; uml-colon - 3.0
14. “ew”, "00"; descriptions of natural phmmm and human
lmﬁtutiom, with emphasis cn comprehension and retention 30
18. “W"( 'n..n' "M\”, "ﬂ‘": silent “t” and "'w", ”kn", "d'l":
i suffixes “turs” and “astion”; months and sessons 15
18. “ould”; “dge”, silent ‘1" and “h”’, “wr"’; usage of “‘could”’ '
“should”” snd ‘would”’; history, wixh smphasis on comprehension .
and retention 1.5

)
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‘the typical four-year-old:for _example,” could perform counting,

- numeration, complriaon of sets, and seriation, while five-year-olds or

kindergarten st:udent;s advanced to units on addition and’ subt:raction

operations up to 10 by the end of the school year.

" To further exanine -studént progress in 't:he curriculun.
compuriaons were uade between the total nunber of instructional’
objectives (in Quantification) magtered at the beginning of the School
year (entry level) and the tot:al nunber mastered by the end of the ..
school year (terminal mastery) for eéach age group., Figure ‘8 shows
these results . graphically. A cbnsishent pai:.te"rn of posit;ive student -
progress in the curriculun is clearly reflected in the data. At every
age level- (t:hree years: t;hrough first grade) students' mastery of the
objectives of the Quantification C\Irr_icul\n increase_d fignific_antlyl_‘
bétween thé beginning and the end of the school year.

Data displayed in Figures 9 and 10 ‘represent student learning

. progress information - from -the Seven LRDC-affiliated Follow Through

sites for the 1973-7‘3 school year. Figure 9 shows the nunber of IPT

Mathematics units mastered at the beginning (placement) and at the end
of the year (final location) by second-grade students in the sites.

on the average, children at the end of the second -grade had completed

120 units of the curriculim. Figure 10 shows the number - of Sullivan

readins books canpleted by Fouow Throush students upon entering and )
leaving second grade. In general, students had covered approximately

half of the Sullivan Series by the end of second grade.

K

2

- Standardized achievément " test results.- The Wide Range

56

59



| " ‘ ' s
s * T2 = Oblective Mastered {
S - Objeciive Mastered 1

50 SR

Objective

. 12,00
"1

0
3yr. 3yr
ENTRY ENDOF

YEAR

~

ERIC

Aruitoxt provided by Eic:



R AR kA B

Aemivean .

s 3

s
—
e
~

P . F P

Sind’ . Sied Sws- CSwe . Si?

P

r .Sitli |

_P:-plaemut . - o Figure 8. Student learning in IPI Math, . . ' '
F's finat location IR Sécond Grade Follow Through .

X S S e
. - . | [) : ‘61 " |




R r
N 14 4 .,

g 13 {
a 12 ,

% 1 .‘

17 10' | .I—r'

.gl g ‘ .
2.8

3 1 B
. | -

—

POF 4? e p F P F P F P F
swi  swi w3 . Smd SwE .lSws

- ~

~ paphement O3 - I o

. F-:nll ocation B | Figure 10. Student learning in Sullivan feadirg, - "
. ' Second Grade Follow Through | |

- L W

e [ . ' R .
» ) ,
] e voviesn enc Lt . v, 62 ,
I - ' .
A - o _ | o , 7 . o .




O

ERIC

Aruitoxt provided by Eic:

> of

. Achievement Test (Jastak, Bijou,, & Jastak, 1965) ‘w.as one of .the
standnrdizm_:l tests used to assess the end-of-year achievement for
studen't;s i in developnental and éollou Through elassrooms. The
evaluation design (Hang. 19733) for ‘both the developnem:al schools and
the LRDC Follow Through classrooms 1nvolved beginning initial testing
at the lowest grade. Tﬁe grade one year ahead of the grade in which

the IELP was mplanented ‘was used as the comparison group'- for
e;laluation purposes, The intent was bo compare the test results of
' program. students with children from the sane neighborhoods,.families,
and school. Thus. for comparison purposes. the WRAT was administered
;to children who were in the same school but had not been st:udem;s in

classrooms where the IELP wvas Mplenented The central question in

exnining student achievement was whether the IELP made a difference.

Table 6 shows longitudinal comparisons of the wWide Range
Achievqnent Test: (HRAT) results of those Follou Through students in an
inner-cn;y school system who had the Individualized !-:arly Learning
Program and t:hose students who did not. Data displayed in Table 6

_ include WRAT results from the first year in which the IELP was
implemented in the schools through the 1976=77 school year. The
Individualized Early bearning-?ro.gran was initially implemented at
this site during the 1970-71 school year. The.overall :jpsults show
théﬁz the mean grade equivalent scores for all Follow Through grou‘pb
were close to, or above;. the national norm, reflécting the positive
impact of the program on Student achievunent.. When comparing the.

' ac!gievanent scores of the Follow Throu;h and non-Follow Through grc")'ups
in the same school system, the impact of the ’pr.',ogran is even. more

evident. As one reads across the rows in Table 6 to compare scores

60 ’ 1
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©~ Summary of WRAT* Data fro One Follow Through School

Note: Groups above the stepped line were In the Follow Thtoum'pmr
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1

from the ssme grades across 3chool years, a consistent pattern of
dif‘fe_renc?s in the achievement s'corés of the two groups can be.
observed.‘ In all cases, Scores ﬁm thé Follow Through groups far
exceeded those of n;m-l-'ouou Through gr.'oups 'of the same age for the

preceding year.

lit: is also interesting .to point out that when scores ;‘6r the same
group are followed ;cross' .the yéars a pattern of progress in
ac‘hi,evenem;Asco_res can be '&etected.. With each year. of aﬂditional
experiences in the program an increased gain is observed. Traeing the
progress made by the kindergarten group of 1973-74 through their
third-gr"ade year (1976-77), for e;m;ple. students in the
I-ndfvidualized Early Learning Programl performed approximately at grade

level in the spring of their Kindergarten year. By spring of their

‘first-grade year they scored slightly above the grade norm in both

reading (2.1 instead of the expected 1.8) and math (2.3). In the

Spring of 1975~76, which was their second-grade year, they again

" scored “well “above grade level in reading (3.5) and above grade level

in math (3.0). This pattern of progressive increase continued in

their third-grade year. Their _grade equivalent scores from the spring
testing of the 1976-77 school yeﬁr.were M;S for reading and 3.4 (g‘or
math. v

'

Student achievement data from each of ,t;he LRDC Follow Through
sites, as ueésured by the HRAT at the end 5!‘ each year, are in Table
7. These results were obtained from the average gain in WRAT srade
equivalence (G.E.) scores for one group of students 1n each of the

sites from the end of kindergarten to the end of the third grade.  As
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pointed out by~ Eichelberger and Bgﬁtén (“1976b). since the expected
g

gain for each year would be 1.0 G.E., with'a total 3.0 G.E. for the ’

7

three consecutive sgpoof' years, the results reported in Table 7

represent aboane/rage growth. In fact, reading results which ranged

g .
from 3 17" G.E. to 4.7 G.E.' not only represent above average growth

for the national population but also represem; exceptionally high
results for the Follow Throuah population. The U.S. Department of .
l-ldix:;tibn uses 70% of average growth ‘as the expectation for
disadvantaged students (General Acqomtizhg Office, 1975) which, in
this instance, would be only 2.1 G.E. l.

s

A consistent pattern of achievunem; gains has been noted even
thoygh the data from _the developental and Fonou Throuah schools
varied firom year to year and from classroom to classroom. Children inl
classrooms where the Individualized Early Learning Program Is
implementea generally learned what they were taught. On the avérage,
Follow Through st:udem;s in the program performed better than those
with simular’ characteristics and backgrounds, and they s_cored at or
above the national nom'on standardized achievement tests in subjects
that were explicitly taught in the program. Furthermore, the data
suggest that the d'egreé of program implementation was related to.the
degree of impact on students. As the quality of the program and 1its
implementation improved over the years, an increase in student

achievement gains was noted.

' Discussion

Many insights related to the develomment, design, and evaluation

64 .
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'\of an innovative instructional program such as the IELP were gaiiled

during LRDC's ten years of participation in the National Follow
"l‘hrouah Program. ‘Ihi:s section will focus on discussing  the
inf‘omation and experiences sained in fOl;‘ areas: the design of the
instructibnal program, the 1nd1v1duauzation of ‘the implunentauon
pr'ocees. program evaluatien. ar)d a oontrast of 1nst:ructiona1 design

and program implementation research findings.

Program Design

‘ Although the basiec goal® of d’eve.lgping school learning experiences
that are adapeive to ’the needs of the individual ehud has not changed
since the inception of the IELP, ideas about what 1is required to
.accomplish that goal . have gone through many iterations. One of the
most signifieeht changes vas thé broadening of -the definition of

curriculum. Another was the change in the "how to" aspect of bringing
3 ’ ‘ ©» :

. theories and research to bear on design and the requirements for

utilizing research and development ideas and products to change school

. -

practices. e o
o

Curriculum develop'nent; inclgdes not only tasks of‘ translating

pl"ogr;:n goals 1nto' specific ourriculum (learning) objectives, and

designing; the contéent and 1its sequenBe, but also includes tasks

relat:ed to th'e implementation of the curriculun in classroom settings.

As stated earlier the curriculum deﬂnes the educational experiences

and lesrning opportunities that are open to the individual studem; for’.
the achievunem; of the progran s objectives. Therefore. ."curriculun"

is viewed in t;he IELP as including learning objectives sequence

65
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struoture, learning tasks. instructional tasks uethods and procedures

.

for diasnosing t;he entertﬂg‘behq\riors of the learner. monitoring and

.evuluauns student learning, physical design of the classroom. and an

.1nstrug:t:10nnl—1earn1ns nanascnem: System.

Q ) . “
- Much work went into designing implunem;ation strategies for the .
IELP d\rins the initial phases of field testing. The notion that all
that was needed was to provide the teacher with empirically validated

_.,:4

curriculun packages and explicit directions about how to use the
materials in order to effectively implement the Ainnovations wa§- soon‘.f
reqegnized as naive. Merely supplying teachers with new ideas;“
produots, and trainins was not sufficient. Teachers also needed
design supporu for the total operation of their dauy 1nstructiona1
sctivities. e

Contrary to the belief that it 1is possible to create
teacher-proof curricula, effective i;nplenentation of innovative

programs, even the most well-developed and syst:ematically field-tested

ones, cannot occur without a competent teacher. LRD('s Follow Through'

- experiences have shown that it 1s the ability of the teacher to use

the innovative educational programs that determines, to a large

extent, the effectiveness of the programs in meéting the needs of the

individual student.

The student also needs to be considered in .the designA process,
not only for t;he purpose of maximizing the effectiveness of matching
learning experiences and student learning characteristics and. . needs,

but also for the purpose of maximizing effective day-to-day classroom

aQ

66



O

ERIC

Aruitoxt provided by Eic:

operations. Special attention must be given to the development of the

management oi:mpete_ncies required if the student is to function under
. R , . .
such an instructional program, These management skills should be .

considered to be as important as other learning skills. .The design of

any innovative instructional program must include explicit statements
about the role of the student, the teacher, ‘and the curricultm, as

well as the nature of the 1nteraéiions . among them as they are

P

reflected in tfxe classroom process. P

]

"-‘} R4

Individualization of the Implementation Process

Kl

The hlpluent;nfion of an innovative program is not a process in
which the total pro.srm.. as designed by curriculum experts and R&D
sgencies, 1s installed intact initially and expected to remain so. It
is a gradual process generally ada‘pted to different schools and
different teachers.' classrooms. This was found to be true even 1;n the
demonstration classrooms 1in LRDC's developmental schools. That this
hlppenslis not surprising. Schools differ in staff, student, and
community characteristics. It is unrealistic, therefore, to expect to
use a ynifqm process to achieve bfu11 implementation of the. critical

features of an innovative program in all situations.

Innovations are seldom adopted and implemented as the program
developers intended them to. be at the outset. Installing. and
maintaining an innovative educational program should be viewed as a
developmental process. This process includes the develomment \.of the
teacher's readiness to accept and learn to implement the program (or

componehts of 1it), as well as the develomment of the capacity of the

67
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local school to adopt, and to adapt, the kinds of innovations that the

program '11: designed to represent. Based upon its éxperience in
implementing the IELP in a variety of clas’sroom settings researchers
alf.l LRDC have come to believe that a key to effective implementation of
innovations in schools is the use of an individualized approach. That
is, it 1s importar:t to 1néorporate a gradual d;evelopnental process
that parmits complete Mplunentatio_n to eventually occur through the

individualization of the implementation process.

Program Evaluation

In retrospect, the most significant single lesson for program
cv'aluators' th;t emerges from LRDC's Follow Throug'h experiences seems
to be the need to make the evaluation process iterative and
interactive. FAucati.onal evaluations should be carried out over at
least a one-year .period, with the results of any one study being used
as thel basis for revising future studies. ‘The evaluator needs to
interact with three basic groups in designing and carrying out such
work: curriculum designers, school and implementation personnel. and
the research commumity——in that order. These groups repl;esem:
successive decision makers to whom evaluation information is relevant.

farly iterations of research should grow out of design
specifications for progfans. .Thiq assumes that early work will focus
on information most useful for designers. Such an approach also helps
to assure that relevant information will be available to the

designer/developer when he or she is still 1n£ereated and able to make

‘modifications or build additional components.

68
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The next iterations of research should include information that
18 especially relevant to ‘the school and mplmeﬁtation community.
Incllnins_suq:h achool—rélevant data helps to assure that within the
first two Yyears (assuming eaoh' iteration is a year)_ of data-

collection, information of relevance and interest to schools is being

.. collected and can, therefore, be made available to them,

Later iterations should incllu_de both school implementation and
research interests. The increased cnpl_la‘sis on the research community
is important in assuring that nethodolo.;ic_al procedures are naintair;ed
at a high 1&01 . and causal interpretations are carefully ‘na'de. In’
this way, the perspoﬂt.:tive of the research can be . br;ohde_ned and the
research can be linked with parallel efforts in the field as a whole.
This' does not advocate doing research for groups in strictly linear
succession; rather, 1t suggests that such research start with one
emphasis that gradually alters and broadens to include other
perspectives. As the emphasis changes and broadens, the com:ex_t; in
which the research takes place should also broaden to 1include more

classrooms and a variety of settings and grades.

A final pt;int; co'ncerniné the use of controlA groupb in program
evaluation shouid be made. .The classical paradigm calls for the use
of contrasfzing groups on which to base causal arguments. It should be
clear from the work described eérliér that LRDC does not, in general,
use such an approach. Expérience in evaluations conducted . by the
National Follow Through Program indicates that in large field studies,

control groups rarely, if ever, bear any resemblence to the treatment
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group and thus .are of little value. One alternative is to use
self-controls. Exmmples of such controls would inciu;:le the historical
or repeated neasur§ designs, such as the multiple baseline designs'.
and the reversal design in ABA or ABAB formats. Théae approaches,
however, are not always feasible on a large scale. Another
alternative | fnvolves: (a) employing convincing models of how
treatments bring about results, (b) including estimates. of
instructional processes in the data, (c) replicating the x-esults‘ over
time, and (d) _expanding the groupl in which research is conducted to
guarantee variation in the‘trgabment damain (Cooley & Leinhardf;. 1975;

Leinhardt, 1978). The point in educational research should be to

" develop convincing arguments as to the plausibility of results, and

determine if the data are consistent with those arguments, rather than

to declare immutable lnwa'.

Contrasts of Design and Implementation Research

Two indepéndent lines of research on the IELP have ‘been carried
out. The research focused on questions concerning the design,
component fit, implementation, and impact of the program. The general

procedure used for developing and implementing the program was:. (a)

4to design and try out program components; (b) to modify the design

and put the first generation of the program in developuental
classrooms; and (c) to modify and implement the program in a wide

range of classrooms, mostly Follow Through classrooms. This approach,

" however, generally created a gap of two to five years between the

first and third steps. The purpose of this section is to contrast and

interpret the findings from these different phases of the research.

70

73



O

ERIC

Aruitoxt provided by Eic:

The focus will be -on three topics that have been consistently studied:
assessment of student learning, the effects of teachers' verbal
interactions with students, and the effects of increased student

autonomy on student growth.

Assessment of student learning. A major feature of the IELP 1is

they existence of built-in devices (i.e., criterion-referenced
diagnostic tests) to assess student learning progress. In general,
there are foﬁr ‘categories of criterion—refereilced tests that are used:

placement tests for each level of the ocurriculum, administered Hhen.

‘the student enters the program; pretests for each unit of the

curriculim; o\rriculm-uibeddpd tests for each objective; and

_posttests for each ‘unit of the curriculum.. These tests are used to

assess the competency and mastery level of students and .to inform the
teacher about student progress. While some research has been done on
the particular patterné of use for each type of test (Leinhardt,

1976), the question of common interest is, "How valuable 1s testing?"

Wang (1973d) addressed this question from the program d_esign
perspective in a study in which teachers were asked to estmate
students' per‘formahce 1eveis under con&itzions of m-aximun and winimum
test information. The study found that even experienced teachers
needed relatively frequen£ feedback from tests in order to predict a
child's performance accurately. Leinhardt (1972, 1977b), on-the other
hand, addressed this gquestion from a program evaluation perspective to
determinefthe optimum frequency of testing. If a student is doing
nothing but taking tests, it is obvious that the student will not be

spending time learning new material. If, ‘on the other hand, a student
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is tested vefy infrequently, »1?1: 1s likely that thé assigments ~ will
l;egin to ' .diverge from the student's real needs. - Results of
Leinhardt’s study indicated .that students should be tested regularly
but not too frequently. The optimum frequency for testing in the

IELP'S math program appears to be every five to ten days.

Teacher. contact. A Second line of questions dealt with teachers'
verbal iKteractions with students. wWhile many questions were
j.nvestigated in this area, the overlap between experimental classroom
studies carried out in the developmental classrooms and field research

studies conducted 1h the LRDC Follow Through sites was on the type,

~ duration, and frequency of contacts. Wang's experimental studies

(Mang, 1976a; Wang & Brictson, 1973), which used task completion

rates as the dependent variable, showed that student task completion

rates increased signifiqantly when teachers increased the frequency

and length of thelr task-oriented contacts with students while

decreasing their management contacts.

Research in field settings has shown that to ! improve studentﬁ
performance c¢n standardized achievement tests, teachers must: focus
their attention on cognitive material (e.g., reading and wath);  make
frequent cognitivé contacts (and few management: contacts) with
individuals, as oppo'sed to groups; and have contacts of less than two
minutes' duration (Leinhardt, 1976, 19778kb, 1978). How can these
different findings concerning length of contact be explained? while
there are no data that specifically address this question, a closer

review of the findings and the context of the studies can be made.
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'Hang's research was condt;ct.ed in five to ten classrooms in LRDC's
develommental . schools, where f,he.\ﬁtudent was the unit of analysis and
where both the students and teachers had received training in not only
the curriculus components, but also in aelf-acﬁeduling. Leinhardt's
research was conducted in 30 to 60 LRDC-affiliated Follow Through
classrooms, where there had not been such in-depth training. It may
be that the important aspect of cognitive instruction 1is student
contact with cogniti\‘le material at the appropriate level for the
maximum amount of time. In the Follow Through classrooms this was
accomplished by having the teacner contact a large number of studenta
and focus those contacts on cognitive questions. 1In the develomeﬁtal
classrooms this was accomplished in part by the teacher and in part by
student s;lf‘-achoduling. Interestingly, data from both settings
support the 1idea that an increiu in management contacts leads to a

decrease in student academic growth.

Student autonomy. A third topic that generated much interest 1in
both the instructional design research and the field implementation
research on the IELP was the effects of increased student autonomy on.
student academic growth. uinha‘rdt and Wang investigated the
relationship between increasing levels of .studem; independence and
levels of academic growth. Data from the developmental schools
consiﬁtentzly indicat;ed thatlit'uas quite .possible to maintein high
levels of both student independence and academic growth (Wang, 1976a;
Wang & Brictson, 1973; Wang, Mazza, Haines, & Johnson, 1972)..<
Leinhardt's data from fileld research had more ambiguous results

(Leinhardt, 1972, 1977a & b). She found that some types of autonomy )

(deciding when to take a test, moving from cognitive to noncognitive
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areas of work .at will) are dysfunctional, while other types of -
autonomy (deciding to work on a particular math unit, peer tutoring,
and beginning work upon arrival at school) are more functional. These

differences may be due to Wang's focus on student reports of autoncmy'

and observed Fates of initiation (Weng & Stiles, 1976)_. while

Leinhardt focused on teacher reports (1977a).

¢ As indicated in the discussion of the research, while the seeming
contradiction between the results of the experimental and the field
studies cannot always be directly explained' by the data the

differences may be attributable to the setting or the unit of analysis

used. Program implementation in the developmental classrooms, where

the experimental research was carried out, was monitored closely by

the investigator, while implementation in the Follow Through sites da1d
not involve the investigator. Further research tohelp explain these .
differences will contribute both to _knowledge of instructional design
and to an understanding of the factor;s affecting the implementation of
the IELP, The implementation process must be .adJustet‘i to adapt torlth.e
needs and the entering competencies of ‘the implementors (the teacher
anti principals) as well as to the contextual constraints of the local

schools.

Some Final Remarks

The central question surrounding the development of the
Individualized Early Learning Program was "how to help children learn
more effectively®”. LRDC's participation in the- National Follow

Through Program has provided an invaluable opportunity to find some of
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the answers to this question. A great deal 1is 'knowlol about how
learning takes place anfi which instructional intervention strategles
tend to be more facilitat;ing than others in fostering student learning
in certain contexts. Program development and implementation
experiences suggest that this knowledge can be 1nco;"porated 1n1:‘o' the
design ‘ of innovative school pracﬁices that could be very effective in

facilitating student learning.

b

. The development of effective programs requires a systematically

- planned iterative process of design and evaluation research.

Instructional experimentation as well as field research are needed to
provide pertinent information regarding the effects of the components
of a given learning environment on student learning. Furthermore,

hpluenntion of innovative school - practices requires an adaptive

- process., The implementation of even the most carefully designed and

empirically validated school programs must still undergo adaptations
at the local level. Creative assimilation of the 1innovetion by the

user 1s the key to successful dissemination of innovations and

y.d effective implementation in classroom settings.

¥
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Selected Samples of Objectives Included
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in the ‘Various Prescriptive Curricula
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Terminal Objectives of the IPI Mathematics

| Topics
Lovel -
Numerstion-  Addition-  Multiplicstion  Division Fractions Money Time Sysu
Place Value Subtraction : ' Meat
A Ordsringby  Union of sets; Equivaisnt  Matching Deys of
aiza; more removal of perts coin names the waek
of less subsete; addi- . ~'s oletures
tion sentances .
8  Numention 1 digh Numberline  Numberline  Partitioned  identifylng  Hours M
10100 numbers and groups of  and groups objacts colns line
: abjects of objects doz
' ‘ . ' | T and
) C  Numerstion 2digitrum-  Products 1046 Ralatingmult- Identifying  Valueof | Minutes before Inct
N 100-1000 bers on digit factors iplication to  numeraton &  coins andpastthe  foo!
©, division denominators hour ins
D  Numeration  4digit 2 digit fsctors  Word problems  Equivalent Makingchange Writingtime - Med
109.999 numbers thres - | digit fsctors ' instanderd tem
factons 2=24 _ form 3:16
E  Numerstion Fiv@ dldlll Four { digit  Two digit ' Common, mix- Minutessnd  Incl
989,989,009 wme factors;three  divisor; thrae  od, decimal and - secondepest  yare
digit dividend  digit dividend |Imndod nota- the hour oun
tion
E Minsddecmal Decimss  Mimsddecimal Sdigit  Mixed numenals Detorraining Dot
' -Humerals facton dividends and comman dapsad time  arme
: : fractiom betwesn two  voli
given times
G  Scientific Negative Decimals,  Decimals, six.  Reneming s O Ide
‘ notations integers signed integers  digit dividend  common, decimal, sur
- of percent vols
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of Geometry Applicatia
ent .
'] Closed end Number sa
WNAts  Open Curves tances ond
ne digit
dozens
'a ' Identitying Using wha
ps plane figures been lsarn
1
] Points, line seg- Wsing win
lurs . ments, reys, been laarn
lines = ]
st Identifying  Using wha
iles, sngles been leerr
tons
ning Messuring Denomin
d sngles numbaers
ing Polygons i;lm wh
wee been lescs
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dbiqctjm of the Quantification Curriculum

GIVEN: THE CHILD CAN: .
Units 1 and 2 A. Verbal instruction A. Recite the numersls in order
CamdnngnMo-Om 8. Set of movesbie objects B. Co:m 'hobkcu , maving them out of the sat
" Comr nce® s he or she counts
C. Fived ordered sat of objects €. Count the objects
D. Fixed unordered set of objects D. Count the objects
E. :bt'mml stated and ¢ sat of E. Count out a subsat of stated size |
octs .
£. A numeral stated end seversi sats . Sefect a set of size indicated by numseral
of fixed objects . N
G. Two ssts of objects Q. Pair objects and state whether the sets ere
squivelent
H. Two unequal sats of objects H. Pair objects end state which set has more
1. Two unequa! sets of objects- | . Pair objects end state which set has less
UnitsJenc 4 A. Two sats of numeralt A. Match the numerais
b 8. A numersl stated, and e sat of 8. Select the stated numeral
Numaersls printed numerals
C. A numeral (written) C. Read the numersl
- D Stvmlmuu of objects and several  D. Match numerals with eppropriste sets
n s
€. Two numersis (written) €. State which shows more {less)
F. A sat of numersis F. Pisce them In order
G. Numerals stated G. Writa the numeral
Unit 5§ A. Two ats of objects A. Count sats end state which has more objects or
Comperison of Sets that sets have same number
B. Two sets of objects 8. Count sets end state which has less objects
C. A sat of objects and e numeral C. State which shows more (less)
D. A numersi end saveral sets of D. Select ssts which ere more {iess) then the num-
. . objects : orsl; given a set of objects and several nurrierals,
the child can select numerals which show more
(1eas} than the set of objacts
. €. Two rows of objects (not peired] E "State which row has more regardiess of srrangemant
T F. Thrée ssts of objects , . Count sets end state which has most (lssst} -
Unit 6 A. Three objects of different sizes A. Select the Isrgess {smallest)
Seristion and Ordiel > 8. Objects of graduated sizes B. Seriets according to size
Position C. Savers! ssts of objects C. Serieta the s m:ordlng to size o
D. Ordered sat of objects D. Nama the ordi of the obj
Unit 7 A. Two numbers statad, sat of objects, A. Add the numbers by ing Out two sub
Addition snd Subtraction and directions to add then bining and stating bined
{sums o 10) ' as tum ¢
- 8. Two numbers stated, set of objects, B. Count our smalier subsst from larger and stete
and directions to0 subtract remal
C. Two numbers statad, number line  C. Use the number line to determine sum
snd directions to add
D. Two numbers stated, number line, 0. Use number line to subtract . 0
snd directions t0 subtract s
E. Addition end subtraction word E. Solve the problems r*
problems
F. Writtan addition snd subtraction F. Complate the problems
N problems in form: x or x .
A = .
G. Additlon erd wbﬁon"o'r‘obunu G. Compiste the equations
.inform; x+y= orx—y® .
Unit 8 . Equniom informof z=0+4& " A. Show saversl ways of compieting the squation
Addition end S: § 8. fons in form of x +y = +A a. Complets equation in saveral ways
Equations c. :qudog informot x+y=z+0, C. Compiste the equstions
X+ v e+ 2 .
D. gqmlm informs x+0=y, D. Complete the equstions
+xmy
* E. ddi d E. Wnu equations using seme numnrll end minus

I| g Xty =2) on {0.9., 2 — x = y} end demonstrete reistionship
® F. Counting biocks and/or number line F. Malil up completed lumions of verious forms

SUnit 1 invelves sets of up to 8 objects; unit 2 involves sets of up to 10 objects.
Unﬁ Invdvu numersis sndsstsof upto § obld:u, unit 4 involves numaersls and sets of up to 10 objects.

Nots: Adoptod from * Adlpﬂvo Education for'Y Young Children: The Primlry Education Project” by LA.
Resnick, M.C. Wang, and J. Rosner. In Preschool in Actlon: Explaring Early Childhood Programs
{2nd ed.) odlud by M.C. Uay and R.K. Parke:- (Bom)n. Allyn & Bacon, 19786).
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Oﬁioctivls of the C!g'uiﬁation and Communication Skills Curriculum

GIVEN:, ) . . . THE CHILD CAN:
T Unitt .A. A u of two objects A. Stats-whether the pairs sre the “‘same”
Besic Metching Skills . or “ditfersnt” .
8. Two identicsi sets of objects 8. Pair identical objects .
€. An array of objects varying in C. Sort on the basis of differing attributes of
4 ) one dimention ' that dimension : ’
D. Three objects ~ two identicsl, ons  D. identify the one that is ditferent
different
E. Asampis object and three disimiler  E. identify the one that matches the sample
. Unit2 A. Basic shapes end metching outlines A, Place the shapes on the sppropriste outlines
Shape and Size B. lrregulsr shepes end metching 8. Place the shapes on the sppropriets outlines
Discrimination -« . outlines . ([ . b
7 . C. Two sizes of rods snd instructions  C. Stats whaether ssme or different size LA
. o superimposs B : and give resson :
D. Two sizes of e shapeand ° D

. State whether ssmeor dlf'ffnm'.lhd gi;n resson
Instructions to superimposs \ - st N4

unied A. Anarray of the basic colars ANdgnsify the stated colors

Color Neming 8. An erray of the bisic colors 8. Name the colors
° C. Two identicsl sats of objects o C. Match identicat objects
. differant shades of s color \ . . '
» + D. Several shades of e single color ¥ D. Seriste in order from darkest to lightest .
Unit4 A, Anarrey of the seven basic shepss A, Identify named shape
Shape Neming 8. An array of the seven basic shapss 8. Name the thapes
UnitS A, Two objects, ssme on oné dimen: A, State whether the objects sre the same or
Advenced Mstching Skills sion but different on snother ditferent encPgive resson :
‘0 8. Three objects, verying in three 5.1 dentify the object thet is ditferent end give
. dimensions, two alike on ¢ given reason
' dimension and one different on ’
v thet given dimension  ° ' .
C.AWl_obllcunﬂlutofobheu «. identify object that h ie in one di
verying in two dimensions . sion snd give ressons v -,
D. An srray of objects varying in two . Fisce objects In groups ding to one \
dimensions {color, shape, and size) expisin the basis for the sort '
" . and instructions to sort on the basls & 7‘, -
of ane dimension
: Unit 6-9 A, Two objscts ditferent in size, A. Paint to tha “big” [“long”, “ali*, “'wide") object
Blg and Litte 8. Two objects different in size B. Verbally stats which object is “big" #tc, when
Long and Short * asked . :
Tait and Short C. Two objects ditferent in size - C. Identify the “litde” {"short”, “narrow’) obinct
Wide snd Nerrow D. Two objects ditfarent in size D. Stats which object is “little" ete. when asked
E- Two objects different in size E. Describe ng to size using the term "“big"”
. .. or “litde”, ete. : - . .
F. Two objects ditferent in size F. Compare and statg which is “bigger”, “‘smsller“stc,
G, Saversi sizes of an object G. Seriste in order from biggest to smallest

Nots: Adopted from “Adaptiva Education for Ydurig Children: The Primary Education Project” by L.R.
Resnick, M.C. Wang, and J. Rosner, In Preschool in Action: Exploring Early Childhood Programs 1s
ya {2nd ed.) edited by M.C. Day and R.K. Parker (Bostoh: Allyn & Bacon, 1976).

- .
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A3

Obi_octim of_lh_c V_isga_l_- Mot.og C_qrppgn_mt of the PEP Qurriculum

GIVEN:* .

THE CHILD CAN:

Unit 1: :m of one-inch cubes arranged in @ Unit1:  Superimposs metching cubes
s row .
_ Unit2: A grou of one-ingh cubes srranged in 8 .Unit2: Construct 2 replication slongside the model
’ single row - . : .
_ Lavel B Unit1: A grouo of m-ln:h‘dcm- arranged into 8n Unit 1: Superimpose matching cubes
Xing row " A
Unit2: A group of one-inch cubss amranged into an Unit2: Construct edwplication alongside model
_ interiocking row and column .
Unit3: A drawing of 8 groud of one-inch cubes srranged Unit3:  Construct a matching srrangemaent aslong-
into i king rows snd . ’ side drawing
Lavel C Unit1: A Design Board F on which two rubber bands Unit1: Superimposs two additionsl rubber bands
{one horizontal. one virticsi) have been stretched g . -
Unit2: A Design Board F on which three rubber bands Unit2:  Replicate pattern on secony Design Board F
{two horizontal, one vertical) have been - ; .
strotched .
Unit3: A drawing of 8 Design Boerd F on which two Unit 3: Comtmctm-pnmmonnbdmaoordF
rubber bands {one horizontal, one verteal) )
are represented :
Lawel O Unit1: A drawing of a Design Boerd F on which two Unit1: Trace accurstely over the two lines
w«mlmmieﬂ.mhalxoﬂwl_ : ‘
- are represented A
- ‘Unit2: A Design Bosrd F on which two rubber bands Unit2: Replicats pattern on second Design Board F
{one vertical, one horizontsl) heve been stretched .
Unit3: A drswingof 8 Dmsign Board F on which two Unit 3: . Construct tha pattern on @ Design Board F
w«m.lmhoﬂmw.mmlanm . . .
represented " [ .
Unit4: A drawing of s Dasign Boerd F on which three - Unit4:  Copy draw) the pattarn on & sacond printed
rubber hends (one horizonts), two verticai) . ropr_ummlono!:hoDanBoudF .
are represented . v . .
Levet E Unit 3: Aamlqnoiodmlmrdlmwhldlmm Unit 3: Construct the pattern on s Design Boerd |
rubber bands (one vertical, one horizontsl, on8 .
disgonsl ) are represented o .
. Unité: Aapwlngoioulwloudloﬂwhlehmrﬁ Unit4: Cow(drm)nnplmmonlucond
o rubber bands {ons horizontsl, one vertical, prir,ad represantation of Design Board |
. one disgonal) are represanted .
Levet F° Unis3: AMmdeMPoﬂmmm Unit3: cmmmtpnmqnlbulmsomﬂ
rubber bands {one vertical, two disgone!) ara
° " represanted -
- Unit4: A.drawving of Design Boerd # on which three Unit#: Copy (draw) the pattern on @ second
rubber bends (one horizontal, one vertical, one 3 printed represantation of Design Bosrd P |
. disgonel) are rearimented ? . T
Lavel G Unk 3: A drewing of Design Boerd P_on which five Unit3: Construct the pattern on e Deslgn Soard P
- rubber bands {vertical, horizontal, disgonsl) :
M are reprasented K : .
N Unit4: A drawing of Design Bosrd P on which five Unit4: Copy (draw) the pattarn on & second
" rubber bende, (horizontsl, vertical, disgonal) - printad repravanstion of Design Board P
_ oere representsd . . .
Unit 8:" A drawing of Design Bosrd P on which foor Unit8: Copy (draw) the pettarn on & second
rubber bends {verticel, horizontst, disgone!} printsd representation of Design Boerd P
) from which 8 dots have been faded (PF8)
Level H Unit3: AMnideMmehlmmt Unit 3: Commmmnoﬂnoulmmdl’
wm(mu.nmw.aw) o .
are represented . - . - . B
P Unit4: A draweing of Oesign B6ard P-on which eight Unit4: Copy (draw) the pattern on 8 sscond
. rutiber bends (horizontsi, vertics!, disgonat) arinted representation of Design Boerd P
are represented . ¢ -
Unit8: AMQMM,\MP«WMI&M Unit 5: M(drm)tbopommoﬂnueond
rubber bends {vertical, horizontal, diagonsl)} orinted reprasantation of Design Board F
R e - rom which 16 dots have been faded (PF16)
Lavet | Unit4: A draewing of Design Boerd P on which-tan Unit'4: Copy (draw) the pettern on # second printed
. rubber bends ( tal, vertical, Glagonel) represenatiton of Design Boerd P
ore reprasented . .
Unit8: A drawing of Design Boercs P on which ten Unit§: Copy (draw) the pattern on e second prinied

bends {vertical, horizontsl, disgonal)
are represented -

repressntetion of Design Board P from which

.. 8

oii dots have besn faded (PF25)
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A4

Objoctives of Auditory * Motor Componant of the PEP Curriculum

—_—_—_———_—__;—_——__—___

GIVEN: THE CHILD CAN:
Lovelt A Unit 1:%  March tempa music ° Unit 1:  Clap hands in synchrony with the music
Unit2: A series of claps Unit2: Renging from one to four, draw ¢ horizontal dash
for each clap, from left to right -
Unit3: A series of claps Unit3: Ranging from one to four, reproduce the clepping
. pattern . - )
Lavel B Unit1:  Musicwith changing tempo, clap Unit 1:- Adspting to changes in tempo
’ hands in synchrony with the music o,
Unit2: A series of long and short musical Unit2: Draw en spproprists horizontal dash for sach sound,
tones, ranging from one to four in totl from left to right
Unit3: A seriss of long and short claps, ranging Unit 3: Reproducs the clepping pattern
- from onas t0 four in totsl .
Unit4: A spoken phrass of numaersis . Unit4: Clap hands once for sech word in the phrase .
Unit5: A spoken phrase of numersis Unit5: ‘Write” the phrase, using 8 horizontal dash to repre-
sant each aumeral (trom left to right), end “'resd”
sloud any numeral on request ’
Lavel C Unit4: A spoken phrase of one-sylisble words  Unit 4: Clep hands oncs for esch word in phrase
Unit5: A scoken phrase of one-syllsbie words  Unit 5: *Write” the phrase, using 8 horizonta! dash to repre-
- sent sach word {from laft to right}, end "read”
sloud eny word requested. .
Unit8: A series of 1poken one-syllable words . Unit 8: Indi the p or b of e spacific word
. In that series
Unit7: A series of spoken words followsdby ~ Unit7:  State the omizted word
the same series from which one word :
has been omitted
Level O Unit4: A spoken phrase of one- end.twoyl-  Unit4:  Sav sndclep hands si ly for each syllabl
isble words in phrase
Unit5: A spoken phrase of one- end two-tyl-  Unit5: “Writs” the phrase, using @ horizontsl dash {from
|sble words 1eft to right) to represent ssch sylieble, end “'resd”
aloud eny syllsble on request .
Unit 8: A spoken two-syllsble word Unit 8: p or b of @ specified syllsble
in that word o
Unit7: A& speten twodylisbie word followed  Unit7:  Say the sylisble that wes omitted
by 8 statement of only one of tha
syllables .
Unit8: A -~aken two- word series OF com- Unit8: -State singie remeining word or sylleble by omitting
pou. § twosylisble word the other as designated
Level E Unit4: A spoken phrase of one-, two-, and Unit4:  Sey snd clep hands simul fy for esch syllabl
three-syilable words in phrase
Unit5: A spoken one-, two-, or three-sylieble  Unit 5: *Write’* the word, uting 8 horizontal dash (from
word left to right) to reprasent sach syliable, scd “read”
o : aloud sny sylisble on request
Unit8: A spoksn three-sylisbls word Unit 8: ' iIndi presence of of @ specified syliable
in that word L
Unit 7: A spoken three-syllable word followsd Unit7:  Say the syllable that was omitted
by @ statemant of only two of the
syliables
Unit 8: A spoken three-sylisbie word Unit8:  Restats the word omitting e desig d 8y
Level F Unit 8:  Three spoken words end @ specified - . Unit8:  Indicata which word begins with thet sound
consonant of vowsl sound <
Unit7: A spoken word, followed by @ restats-  Unit7:  State the omitted sound
- ment of the word with the initial
consonsnt sound omitted
Unit8: A spoken word . Unit8: Repeat ths word ing its initisl sound
Level G Unit8:  Thres spoken words and 8 8¢ sified Unit8: Indicets which word ends with that sound
consonant sound
Unit7: A spoken word, followed by o restate-  Unit 7 Stets the omitted sound
. ment of the word with its finel:con-
’ sonant sound omitted L !
Unit 8: A spoken word Unit8: Repest the word omitting its finel consonant sound
Unit9: A spoken word Unit9: Substituta one beginning or ending sound for another
Leve H - Unit8: Three spoken words and ¢ specified Unit 8:  1dentify which word conttins thet sound
consonant or vowsl sound :
Unit7: A spoken word, followsd by @ restete-  Unit 7: State the omitted sound
maent of the word with ona consonant
sound of ¢ blend omitted
Unit 8: A spoken word Unit8: Repsat the word omitting one sound of ¢
two-consonent blend
Unit9: A spoken word * Unit 9:

Substitute eny consonant or vowel sound for another

w 84



Objectives of General - Motor Component of the PEP Curriculum

GIVEN: THE CHILD CAN:
Level A Unit1: Verbal instructions Unit 1:  Stand with one foot crossed in front of the othes for 5
s saconds; then repest with other foot forward
Unit 2: ~ Verbal instructions - Unit2; Walk forward e distence of 10 fesat with fest crossing over
in front of esch other
Unit 3:  Verbel instructions Unit3:  Jump forward: fest together
Unit4: Verbal instructions Unit4:  Click testh while lips are together: move eyat freely to
far 1aft and fer right
Unit 5:  Verbael instructions Unit 5:  Use scissors to cut paper
Unit 8: Verbal instructions Unit 8: Identity named body parts :
Unit 7: Verbal instructions Unit7: Maveonly one érm. then the other, while in supine position.
- o {Anigals in Snow posture}
_ Unit8: Tempo set by teacher Unit8: Tep right and left hands, elternately, in tempo, run in plece
and verbal instructions
Level B Unit 1:  Varbal instructions tinit 1: Balsnce on one hend end opposite knee end foot tor6
. seconds: then repest with other hand. knee and foot
Unit 2: Verbal instructions * Unit2; Hop in plece on one foot, whiie supparting saif with hands:
then with other foot
Unit 3:  Verbal instructions Unit3: Brosd jump - 12 inches ’
Unit 4:  Verbal instructions Unit4: Move tongus (inside mouth) from one cheek to the other.
: : Move eyes Isterally, looking from own right hand to own
. \eft hand
Unit5: Verbal instructions UnitS: Draw @ single line connecting two dots thet are three
inches apart :
Unit 8: Verbal instructions Unit 8: Nama designated body parts
Unit 7:  Verbel instructions Unit7; Move one leg, then the other, while in supine position.

3 {Angels in Snow posture}
Unit 8: Tempo set by tescher . Unit@:  Tap sach hand twics, alterneting hands while meintaining

and verbel instructions rhythm and tapping pettern

Level C Unit 3: Verbel Instructions Unit 1:  Stand belanced on one foot for 8 seconds: then balence 0n

’ : the other foot
Unit2:  Verbal instructions Unit2: Hop forward on one foot, @ distance of 8 fest; then on the
: other foot .
Unit 3:  Verbel instructions Unit3: Skip., maintaining synchronous pattsrn for et 1eest 15 fest
Unit4: Verbel instructions - Unit4: Move tongue end eyes in same direction at same tima, upon
o verbal direction :
Unit5: A string and verbal _ UnitS: Tiea bow
Tnstructions )

Unit 8:  Verbe! instructions . Unit8: Namae designated body perts {touched but not seen)’
Unit7:  Verbal instructions Unit7: Movs arm and leg on sam side simuitsnsousiy while in

o supine position: then the other arm and tog (Angsis i
Sneyw posturs). Move both hands sumuttaneously in the
ssme direction to draw ¢ horizontal line; then move both in

.. onocsita direction L
Unit8: Tempo set by tascher Unit 8: Hop Miu.“alnmmng'fm while maintaining rhythm end
. end verbal instructions hopping pattern

‘Nots. Adoptad from “Adaptive Education for Young Children; The Primary Education Project” by L'B!
< Resnick. M.C. Wang, and J. Rosner. In Preschool in Action: Exploring Early Childhood Programs
(2nd ed.}, editsd by M.C. Day and R.K. Parker (Boston: Allyn & Bacon, 1976).
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Footnptes

(1) The research reported herein was supported by the
Learning Research and Develomment Center, supported in part by
the National Institute of Education (NIE) and Project Follow
Through, the United States Department of ‘Health, Education, and
Welfare. The opinions expressed do not necessarily reflect the
positions or policies of the supporting agencies, and no official
endorsement should be inferred, '

(2) Many individuals contributed directly to the work
described 1in this chapter. The authors would like to especially
acknowledge. the work of Dr. Lauren Resnick, the original
developer of the Primary Education Program; Dr. Warren Shepler,
the first LRDC Follow Through Director, and Dr. Tony
El:helberger, who served as the LRDC Follow Through Co-Director
dus-ing the past several years. The authors would also like to
thank Connie Faddis, Janine Kelley. and Lynne Schorling for their
invaluaple editing and clerical assistance in the preparation of
this manusoript. )

(3) LRDC was established in 1963 with the overall goal of

"carrying out a program of research and development that would

lead toward a better understanding and improvement of educational
practices 1in the nation's elementary schools. Within LRDC's
scope of work are projects committed to research and development
4in learning and cognition as they relate to instruction, the

" design o( improved instructional practices - and classroom

processes, the develomment of evaluation and implementation
methodology, and the assessment of the effectiveness of school
programs., For over a decade, LRDC has been concerned with
designing school programs that meet the individual needs of
students. - A basic aim of the individvalized instructional model
developed at LRDC 1s to provide quality = education for all
children. The main task has been to design programs that are
flexible and adaptive to a wide range of individual _differences
in children. A number of individualized instructional prograns
have been developed and tested by the LRDC stzff and teachers in

. the collaborating schools., Among these 1s the Individualized

Early Learning Program, the program being impleuerted in the LRDC
Follow Through sites. LRDC has participated in the National
Follow Through Program since 1968, .and 1s working with seven

‘Follow Through project sites to implement the Individualized

Early Learning Program. The program is currently being used 1in
23 Follow Through elementary schools. : ’

The Individually Prescribed Instruction Math Curriculum (IPI
Math) is published by Appleton-Century-Crofts, New York, NY. The
Classification and Communication Skills, the Quantification, and
the Exploratory Learning Curricula are published under the name
of the Primary Education Program (PEP) by Mafex Associates, Ine.,
Johnstown, PA. The Perceptual Skills Curriculum is published by
Walker Educational Books Corp., New Yok, NY.
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