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Abstract

4

o i The work described in this paper is aimed at examining the

feasibility and practicability of widespread implementation of an

. i -
adaptive instruction .approach. Discussion focuses on four major

' areas: the cbncept and practice of adaptive ‘instruction; the rationale
) IS (-4 [ et ,

and design oann»adaptive instruction program; l‘résurts of a study

conducted "in 156. classrooms in school sites with ‘widely’ varyihg

characteristics, in terms of the program’s overall impacts on classroom

.processes, allocation and use of school -time, and student achievement;
and comparability of the findings with _the extant litgraQufe on

.« -

effective classrd%m instruction.

- - -

LY




Table of Contents

»

Introduction . . . . . . . . . e ee s e e s e e e e

The .Concept and Practice of%Adaptive Insﬁ?uction e e .

-

- Individual Differences and Effective Schooling. . .
School Time and Adaptive Instruction. . . « . « . .

_The Adaptive’Learning Environments Model . . . . . . . .

‘ Integrated Diagn&étié—?rescriptivé Process: . <\« ./+
Wide Range of Instructional-Learning Options .7 .

‘Instructional-Learning Management System. « . . . .

Classroom Organizational Support System « « « « « .

A4

" Docume tationyand Analysis of the Implementation and Effects

ofthALm..oooooooooo%.oo-oooo

X}

Setting . - . . L ] L ] . L ] . . L ] . L ] . . v L ] L ] . . . .
Measures and Procedures . . « « « o ¢ o ¢ ¢ ¢ o o o

Results of the Study « ¢ « &« o o o o o o o = o o o o o =
Patterns of Degree of Implementation . . . . . . .
Degree of Implementation and Classroom Processes .

Student Achlevement « « « « ¢ o o o o ¢ o o ¢ ¢ o o
Allocation and Use of School Time . . « ¢ o« & « « &

. Summary and Conclusion T T I I
\REference Notes e o » e .lo e o « o o e o e e o @ . o
Referencés e o s o ¢ e o o o e e .. e Nt o ..

App end ix s » . L] e o o ¢ ¢ o o o . o :o O s ® e e ¢ LI}

nComparability of the Findings with Recent Research.. . . .

Page

10
13
14
17
19

20
20

24
25
33
37
46
52
54 .
57

59




! B
Provision of Adaptive Instruction:
Implementation and Effects
‘ Margaret C. Wang - - *

Learning Research and Development Center SN
University of Pittsburgh

[ 4
Throughéu; the hiscbry of formal schooling, " use .of alternative
instructional strategies and school resources to provide' learning
experienceé that are adapcive‘co student differences has been the object
of educators’ . continuing interest. Partixularly duriég‘che past 15
yeérs, the implementation and effects of adaptive instruction programs

£

have become associated with school improvement efforts and federal //
: “ ‘ S

* legislation aimed at' ensuring effective schooiing for all children and
young adults. ' § o N )

ImproGing' schools’ capabilities to provide equal and qua}icy
educational opportunities for an increasingly diverse student population
has been singled out as one of the.most cr;cical tasks facing ‘gducacors
and researchers c;day. Public sentiment, economic realities, and recent:

federal and state legislation have created mandates for change in, areas

such as school desegregation and the provision of equal and appropriate

educational experiences for children of all races, )%nguage groups,
social classes, and pnique‘;educacional characteristics. Schools at
every level are asked to 1incegrace children with 'a wide range of

educational, physical, and emotional condiEions‘inco regular classrooms.

As a result, teachers are faced with the task of finding alternate ways
and additional time to meet disparate student needs within the
constraints- of schools’ present organizational systems and resources.

Thus, research on ways to accommodate diverse student needs through




maximal use of resources such as school time has been given high

priarity.

Despite this increased interest and widéspread'”hccéptance of the
concept and mandate of providing adaptive insﬁruction that ensures

schooling success for each student, there continues to be a sizable gap

. between the identification of specific educational practices and the

oéerationalization of such practices in actual scheel’settings. It was
in this context that the work déscribed in this paper was initiated.
The specific goal of this work has been to increase understanding of the

basics of adaﬁtive instruction as well: aé its implications for

effectiVe&y'reducing the amount of time needed by each student for
- ! &~

learning while increasing the allocatiohmgfd effective use of school
] d ,

‘time for instruction and learning. The paper includes discussions in

x 0

four areas: ' the conceptual and practical implications of the adaptive

instruction approach‘aqd the effective ‘allocation anq use of school
time; the rationale and design of an adaﬁtive instruction program that

includes features thought‘to be particularly effective - in enhancing:

student learning by ‘'decreasing the amount of time needed to learh and
increasing thé amount of timé‘students actively spend on learning; the
?esults of a descriptive study of the program’s impact on classroom‘
processes, student achievement, and the allocation ;nd use af schéol
time; and the comparability of the study’s. findings .with recent
literature on effective classroom instruction | in general and

investigations of the use of school time and student learning in

particular.

1
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The Concept and Practice of Adaptive Instruction

Adaptivévinstructidn is defined here és‘ the use of alternative
instructional strategies and school resources to .provide learn;ng.
experiences that are effective in meeting the \learning needs of’ .
indfvidual students. The adaptive instrudtion approach hasabecoée
widely recognized as viable for ensuring _quality educaﬁion for all
\students‘(e.g., Consilio, 1974 vGordqn, 1979; Reymolds & Birchf 1977).
This recognition has resulted, in part, from technical advances ddring
the past decade in the development of relevant theories and
" instructional pfactides (e.g., Glaséf,'1§77; Henry, 1962; Snow, 1977;
Weisberge;, 1977) and growing “consqmer" interest in educational
programs and 1instructional technology that adapt s;hooling "to the
differenﬁ - experiences,  interests, 'abilitigs,. and socioeﬁonomic
backgrounds‘of individual students (Reynolds & Wané, 1981; Wang, 1980;

Wendel, 1977).

1

. The underiying assumptién of the adaptivevinstépétion approach 1is
that students learn in different ways‘and aﬂ different rates. These
differeﬁces require ﬁhe. provisioﬁ of a variety of 6 1instructional
techniques and"léarning experign;es that match the needs of each étudent
as well asvthe allocation of adéquate amounts of time for all students
to learh. As pointed out by Glaser (1977), the match between learning
experiances and student needs in effective adaptive instruction programs
i3 based on kno;ledge about each student’s learning characteristics, his
or her past performance and present level of competence, and the nature
and type of learning tasks to‘be performed. Essentially, the objective
is té‘bring students’ abili;ie;vintoma range of competence that enhances
their capabilities to profit from available learning alternativés.

3 | | '
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Thus, it 1is expected that by improving schools’ adaptability and

students’ capabilities, every student will be provided with increased

oppo}tunities to experfénce success in school learning (Glaser;‘1977).

As witﬁ)a;l innqvative concepts, there has been some difference of
opinion regarding the operational definition of adaptive instruction.
It is';mportant yto_ note several distiéctions. _‘Firsﬁ, contrary to
frequent portrayéLs in the recent effeétive teaching literature,
adaptive ' instruction (sometimes :féferfed to by researchers and
practitioners as ‘individualized instruction) ’is.ﬁﬂbt an educational
approach that is‘ the direct opposite of the group-based, direct
1976). " Nor is it

N
synonymous with the open education approach (e.g., Peterson, 1979). It

instruction approach (e.g., Brophy, 1979; ﬁosenshine,

i3, 1instead, an educatiopal approach aimed ‘at providing learning

experiences that effectively meet the needs of each student. As such,
B ¢ . e . , .

its opeérationalization incorporates a wide range of alternative

techdidueé and praéflces that could indeed include those associated with

direct instruction and/or open education.
o ‘ .

(: The second important disginct;on ‘is that the adoption of
alternative iﬂstrgctionalla;proaches (e.g., teacher-directed lessons in
groups or with individual stﬁdehts, student-initiated expldratory
activities, and individual and/or group projects) is a "must! in the
design of adaptive : instruction. A basic requirement for learning
environments aimed at efféctively providing educaﬁionai experiences that

R are adaptive to student differences is the incprpora;ion of a variety of
alternative educational objectives and learning exﬁeriénces. In turn,

“\\\\\different educational dbjectives and differences in the nature of the

tasks to be learned require a variety of alternative teaching and




Mk

" learning techniques. (For example, objectives related to oral

communication and social dooperation require instruction in interacgive
group settings, while practiciné computation skills might be done more

effecﬁively'if designed‘as indepehdent seat work.) X ‘

" The final distinguishing ‘feature of the ddaptive instruction
épproach is that, although individualized planning is incl&ded, each
student’s educational plaﬁ need not be, and in many cases should not bé,
carried out entirely on an individual basib. The inclusion of group
lessons in individual stu@epts' learning pléqs is assumed, from the

perspectives - of effective instructional management and the pedagqgical

requirements for meeting a certain set of objectives.

Two major | design \considerations _ are . intégral - to - the
conceptualization » and operatienalizé;ion of adaptive Iinstrudtidn
discussed in»this‘paper. '&hey gfé (a) éccommodgtion of ‘individual
differences and effective scbobling, and (b) effective allocation and

i

use of school time and provision of adaptive instructién.

Individual Differences and Effective Séhoolirg

The basic notion that students.differ as individuals, particularly

in terms. of their ‘lévels of school achievement and their mapners and

rates of learning, has long been widely accepted. However, a gradual
cﬁange haé occurred in the interpretation of information on learning
differences. Individual differences no longer are viewed as '"static."
As pointed out by Bloom (1981), fhey can be altered either before the
instructional~-learning procéss begins‘qr A8 part of the procéss. This

change in the view of individual differences has had profound

implications for instruction and learning during the past decade. |

;5 g




_Students’ success or failure in school leérn(hg "has come to ube .
recognized as the responsibility of the schools rather than simply ‘the
result of differences in learning characteristics and sﬁudents’vbasic

\ capabilitiép to learn. | ’ ’ ‘ RS

In contrasting the predominant traditional appdﬁéch - of the, .

L,-:#;E,/gélectiVe education dode with that‘—of the adaptive'edhcation mode, ,
Glaser (1977) has suggested. that iandividual différences in sgﬁdents N b
traditionally were accepted as ''givens," se?&ing #8 a 'badis for
cléasifying groups of students énd differéntially ‘predicting their.
probable : future achievement. ‘The selective mode has. come to be
displééed, however, by the view of individual differences as fhe basis
for effective ins;rﬁctiohél‘planning. Thus, the qperatignal goal of the
adaptive ins;ruction'approa;h ié to adjust to students’ current level of

functioning and/or alter their functioning by using Aspecial

instructional -and learning pfocesées to teach prerequisite skills.

.Changes in the concepﬁualizétibn of individual differences‘ dictate’
an approach to schooliqg that involves the identification o%leffetfivé
processes fof providing equal and'qualityveduéétional ovporﬁun}ties for
every student. fn ‘this contex&, equal and quality ‘educational'
opportunities refer to thé provisién of éonditiéng that are equaily
effective in en;pring eaéh student’s success in’}eafning. Instructional
planning that incorporates a wide”rangé of e&ucatiohal oépo;tgnities and
reﬁourcei, such as school time and personnel dépioymeht, is éeen as ghe

primary task in improving schools’ capabilitiea‘ to provide effective

%Shodiing for each atudent. ' \




¢ 'School Time and Adaptive Instruction .

Np

- » .

Many problemq have been encountered 1in effo:ts"to .egtabkish

educational. programs ,whereby all, students receive instruction that
Lt ' . ]

effectively meets their individual learning needs. - Among the' problems

ot
® ‘ .

cited most frequently are the sometimes intractable demands on teachers’
time agdjphe lack of -instructional supborta that would enable teadbers
to spend more time on instruction-related than management-related tasks

(Bennett, 1976;; Rosenshine, 1979; Wang, 1979a; McPartland & Epstein,

-

qote 1) . . ' : : . ) .

-

. The amount of school time available tp tpachers and students is
copatrained by ' both the lengths of the school day and year and each
student’s required amount of teacher instruction and learning time.

A}

Since the total amount of school time is :elatively fixed‘under the

| present éystem, an alternative for incregsing the amount of time
e o 1 4

. , 4
available for instruction and learning is the development of ways to

‘'make effective use of school time. In the context of adaptive
)

- instruction, "effective use of school time" ‘can be defined as a

N\
reduction of the time needed by each student to learn and an increase in

the time spent by each student on learniqg;i Thus, school lea:ning_is
seen as involving both "time needed" and "time Bpen;" in a Qery dynamic

way .

Programs aimed at adapting school learning experiences to student

differences attribute considerable importance to the interactive effects
of time and student achievement. In cénventional programs, students are
required to learn particular lessons in a specified interval of time,
and all 9tudents are expected to proceed with their learning at
essentially the same pace. Each student’s progress is judged in terms

of the amount or degree of learning he or she achieves within a constant

7
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amount of time. The»adapiivé instruction approach, on the other hand,

permits students to progress thfough a given set of learning tasks at

?

1nd1viaual rates. In programs based ‘on this approach, the lgVei or
' ¢

degree of mastery is held constant, rather than the amount of learning
v' . +

time. Each student’s  performance or progress is assessed in terms of

the rate at whicﬁ ﬁrogram objectives are mastered (wWang, 1979h5. Thus,
the ' task. of improving sghools’ capabi;ities to provide adaﬁtivé
instruction is twofold. It 1nvolves'1dént1fy£ng waysf'to provide the
amount of time needed by . each student for learning and desigging

learning experiences that are likely to reduce the amount of time each

student heeds for learning. It should be pointed out that these two

‘major considerations formed the basis for the design and implementation

of ;uﬁhemu Adaptive Learning Environments _ Model, the .gubject of

s )

1nveqéigation in the work described in this paper. » A : \

The Adaptive Learning Environments Model

The'Adaptive Learning Environments Model (ALEM) is an instructional
program Gﬁ;eh has been designed and studied at the Learning Ragearch ﬁnd
Development Center of the University of Pittsburgh over the past 10

! ‘ ‘ ,
years. The overall goal of the ALEM is to create school environments in

rl

which each student can succeed in acquiring basic academic skills while
. ‘ N

becoming confident in his or her ability to learn»and to cope with the
gocial and phyaiggdrbrasaroom‘surrouudings (Wang, 1980). One of the
program’s des;gn objectives is to make optimal use of school resources,

including student and teacher time, in order to provide the programming

and classroom organizational supports required to effectivel§ maximize

eachr student’s learning. , EsMentially, the ALEM’s design combines.
) N X .
a-pecfg of prescriptive instruction that have been shown to be affectlve

S 8
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in ensuring basicfskills mascery»and aspects of informal educacion chacu

.are. considered to be condueive co generacing accicudes and ‘processes of

inquir?, independence, and soc1al cooperacion.

The ALEM includes five major program componencs. They are (a) a

~

basic skills componenc made up of a variecy of highly scruccured and.

- hierarchically organized prescripcive curricula, as well as a wide range

t

of \more open—ended exploracory learning accivicies des1gned,co increase
schools’ capabilicies to adapc to individual scudents learning needs‘
and incerescs- (b) an inscruccional -learning managemenc system desigaed

' to increase ' ceacher ins;ructional. time and foster - scudenc_

- 'self—respon {bilicy,. (¢) a' family involvement component aimed ' at “
> optimizin student ‘learning‘ rhrough increased. communication * and

o e

integration of school and home learning experiences; ~(d) a‘mulri—age
‘grouping ‘and inscruccional teaming: classroom organizacional ‘supﬁorc
system designed to increase the flexible use\of ceacher and studenc

talents, timé, and other school -resources; y?nd (e) a syscemacic ,
: ) . maric

apprgach, to ,scaff'_developmenc that -enhances the capability of school

"~ gtaff to effectively implement the ALEM'in school settings.

[ 3
7 A 3

A basic principle underlying the developmenc of the ALEM's

.-\Tiomponencs is the imporcance' of increasing che.'capabilicy .of the

i — , : : ;
’ learning environment to adapt to the learning needs. of individual

students ‘'while, at the same cime maximizing each scudenc s capabilicy
to benefit from the environment. (More detailed descripCions -of the
* ]

program and 1its components %gn be found 1in, a number .of documents,

includivg’Wang, 1980 and Wang and Catalano, Note 2).




N

AIChough’each of the ALEM”s major components listed above can be

frac{d as havying either 'a direct or indirect relationship to the

- allocation and usé of school fimei four program design features ‘have

. * : _ - .
been' included in the desigm of the ALEM specifically to enhance the use

of time by teachers and students. ”Theyi*are'ﬁ(a)‘ﬁan }insegrated‘

fdiagnoscic-pfescripcive process;S (b) inelusion 'of,‘a' wide range of -

’ ’ - ‘.\ o
learning options; , (c) an instructional-learning management support

syscem;‘ “and ‘(d) an organizaciqnel . support system ' that includes '

multi-age grouping and instructional ceaming.: These features 'are

n

discussed below _in conneccion wich chree of the ALEM s program design

1!

objeccives which are: related direccly to the allocacion, and, use of

school time.’ These objectives are to reduce the amounc of scudenc time

RS
£y

needed for learning,'to increase. the amount of scudenc cime available i

for learning,) and to increase the amount of allocated time scudencs and

teachers actually spend on_inscruccion and learningu,j The hypothesized

relationships between the 'programfs' cime—relacedﬁfeacures and design\ .

-objectives are’ indicated in‘Table_l..

each student’s entering leerning behaviors, the deveiopmen; “of

Integrated Diegnoscic—?rescripcive'ProcessJ/ .

An 1integrated: diagnoscic—pfescripciVe process  has become an

operating feature of edncacional programs aimed at adapting inecruccion

to student differences. Such processes provide for the assessmenc-fqﬁ

A

‘ individnalized instructional programming, and the concinuonsg,monicdring

N - a‘ ‘
and assessment of students’ learning progress. They are seen as program

design supports that are percicularly effective in reducing the amount
of qime needed by individual students to -learn and increasing the’ amqunt

of allocaced 1earning time scudencs actually spend on learning.-
0 1y
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y » . 'Design Features of the Adaptive Learning Environments Model and Their - -
’ . : . Relationship to the Program’s Time-Related Qbiectives Y
3 . ' . L
N Time-Related Objectives
o Increase . Incréase
B co ! . S - __ Reduce Time Available - - Time Spent
. o Design Features -~ Time Needed for Instruction on Instruction
oo : : for Learning and Learning and Learning
Integrated diagnostic- L T B - ' . :
‘prescriptive procass D B : ' . X
Wide rangs of *~' . - o , . .
learning options X . ) e S L
y ’ - : - Lo,
K : . ‘ | ,
: instructiohal-fearning : o , ‘
Ce L management support system o X ‘ b ¢ X
o B . . .' ‘ . , N
‘ - ’ Lo ’ ,
- ' Classroom organizational
support system (muiti-age. : - ‘ ' -
grouping and instructional teaming) . ) X, :
’ . ) . i ‘ )
4
. i -
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'cricé;ion-referenced ' cegci'g' system lﬁhac ‘provides teachers. with .

r

A major &gsign task in the developmehc of programs that incorporate

‘

-a diagnostic-prescriptive process is the developmenc‘and sequencing of

" psychologically ' and " pedagogically meaningful ~ learning hierarchies

(Resnick; '1973; vWang & Résnick, 1978; Wang, &esnick, & Boozer, 1971).°

In the ALEM, such learning hierarchies form ffhe basis for a

4 t -

’ ]

information on the presence r absence of specific competencies, thereby

¢

ensuridg - each ~ student’s plqcémenc' a£3 an appropriate point ~in the.:
léarning sequehcev In addition, learning hierarchiés provide teachers
with the programming support for sbruccuring learning experiences so

that mastery of initial curricular objectives prévides,che ‘prerequisice"

[

learding gkills for mastering later objectives. In this way,'scgdenés

neither repeat tasks they already have mascefedfnor‘ybrk, on -objectives

for whiéh they iack critical prerequisice‘ékills. -The fine-grained

i

bsceps in {its learning hierarchies form the natural ‘checkpoincs in the

ALEM’s curricular continuum, permitting’ those students ‘who.adquiéea
certain skills before entering the program, or’whé acquire them quickiy,

to move ahead to more complex tasks. Thus, it becomes possible to

MR ]

reduce the amount of time needed by each studert for learning.

"The diagnostic-prescriptive process described above essentially is
an intervention scracegy designed to ensure predominantly successful

experiences in learniﬁg, even for those scudencs‘who'fnicially are the

‘least able. The concenc%oqs are ' that success in school learning is

[4

'likeiy to lead to the development of sfudencs"sgnse of competence, and

.chac  this sense of competence results in. the development of -

gself-confidence and a sense. of gelf-efficacy. Furthermore, students’

‘petcepciqns' of 'sélf—efficacy ‘are, .related closely to their sense of

- e .

personal control which, in turn, is assumed to be related closely to the




g

1
3

amount of time students actually spend on learning or their motivation

to learn (Wang, 1982).

\

Many have reported evidence of the close relationship between

skills vauisitioh and an increased sense of personal_control over the

"school leafning environment (e.§., Bandura, 1977; Bloom,*.ﬁ976, 1980;w

Covington &| Beery, 1976; - “Covington & Omelich, 1979). AAcéofdiqg to

; Bandura.(l@él), for example, a student’s perception of éelf-efficacy is

reflected " in his or her ability to assess all elements of a situation

and brganize and carry out the necessary actions to deal with that.

- situation. $een 1In this‘éontext, self-efficacy can be said to‘iufluence

i . .
a student’s choice of,aétivities as well .as the amount of effort, vigor,

3

‘and 'persistence with ‘which he or she carries 'out learning tasks.

Thgrefofe, it is hypothesized ;ha; if school learning environments place

". continuous emphasis on providing opportunities for skills acquisition,

students will gain an increaséq sense of_compéFenge which_will_ lead to
the _deyéiopment of a sense.of self-effica:y and personal’conyroll As
the result of;étudents’ sense of personai‘éonf;ol over _their learﬁiég,
it is expected:ghaf they will be more likely to view momentary conf}icts
aﬁd'faildﬁas as challengeé or signals -to modify their'beh%vior; ahd'th;t
they will persist’ in spending the time needed to lea?n.

- yl"

Wide Range of Instrdétional-Learnin& Options

The inclusion of a wide range of learning options in the. ALEM's

‘

curricula 1is another design feature intended to enhance’ the program’s

capability to minimize the amount of time needed by students to Jlearn

-
4

and increase the amount of time spent on learning. The ALEM’s

‘prescriptive “and exploratory curricula | include a va}iety_ of

13
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Iy

papgr-and-pencil'and manipulative materials for use by students in their

' independent work and by teachers in individual or group insc:uccion,‘ It

is anticipated  that a wide range of learning options can provide a

ay

greater number ‘of opporcuniciesfco learn in ways that best suit each
student’s unique learning characteristics as well as the nature and

types of skills to be mastdyed. As a result, the amount of time needed

"

- by students to acquire mastery of the skills is likely to be reduced;

The provision.of‘a wide ra;ge of'iearning options also is viewed as
a factor that contributes to increases in the amo;ﬁc of time students
ére williné_co 'spend on learning. It }s anticipated that if -écudents
are provided with frequent opqutunicies.co successfully acquire basic
academic skills through a Qariecy of alternative indi;idhalized lear;ing
experiences, they will develop greater motivation to persist in spending
the time needed to learn.

.

Inscructional-LearniggrManagemenc:Syscem

.

One of the primary objectives of the ALEM’s instructional-learning

ﬁanagemenc system, known as the Self-Schedule System,. is to support

\ 12

.teacheqrs and students in‘making maximal use of their instructional and

.learning time and other school resources. The Self-Schedule System is é

.progéamming device that allows for the most flexible allocation and use

of school time by providing teachers with the support to free up more of
their routine classroom management time for instruction and providing

+students with ipncreased opportunities co‘plah and carry out their own

tas}cs .

(&



pScheduling learnlng activities and instructional time has been a

major implemehtation problem for programs aimed at adapting instruction

to individual differences. Typically, scheduling choices have been

limited to group instruction versus individual instruction, free-choice
versus teaeher-prescribed “activities, or teacherv instruction versus
independenﬁ student ~ work. » Effective implementation of adaptive
instfuction programe, however, requifes' the Aindlusion of all these
alternatives;:eithin the context of a flexible school day (Wang, 1974a).

It is assumed that’, under the Self-Schedule System, students are 1likely
to choose to work ‘on a variety of tasks, res@lting in a'flexib;e

’ . .
distribution of teacher time to 'accommodate the different instructional

demands associated with the abilities of individual students. -

Results from a number of studies (e.g., quwn,'1978; Phares, 1968)
suggest the close relationship between academic performance and

self-managemenc. Pines and Julian (1972) found, for example, that

! students who were high in self-management appeared to make much more use '

of previously learned concepts and’principles in‘ problem solving than
. ' ’
those who were low in this trait. When‘sueh prerequisite skills had not

-

been acdeifed, students . with self-management skills were found to'

display - greater  persistence in actively seeking the necessary

information for solving problems. Students - who .were low in

Iself-menagement skills, on the other hand, tended to adopt and stick

with .a given problem-solving gstrategy, regardless of its

. appropriateness. The performance of these students improved only when
they knew they weuld be provided with evaluative feedback by the

‘teacher. - These results suggest that one effective way of helping

) 14
students succeed in school learning is to create an environment which

" facilitates their‘aEZIity to manage their own learning behavior.

154 L.
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Effective implémencacion of the Self-Schedule Systgm can be
expecfed to 1increase students’ "motivation ana reduce the amount of
syscem—impoéed distraction 1in che. learning envi;onﬁenC. As noted
earlier, the develppment of students’ basic academic and self-management
skills is viewéh as a way of increasing their sensé of self-efficacy of
personal control over Eheir learning thereby 1ncréasing gheir
willingness to sbend the amount of time ;é ed to learh. Undér the
Self~-Schedule éyscem, students’ willingnes to spend che time required
to learn is furcher increased by the kiqglof classroom management that

results 1h minimaL interference or distraction. Thus, students are

provided with a chance to actually spend the time they are willing to

"spend on learning.

Teaching students to become effective classroom managers also has

bt

been found to enable teachers to devote more of their time to

instructional matters (Smich, 19765 Stone & Vaughn, 1976) than to

managing students (Kounin, 1970; EQercson & Anderson, Note 3%. Results
from a recent gcudy of the effeccs of the Self-Schedule System in a
mainacreamiﬁé program for low and hiéh»achieveré (Wegsécein Qanﬁg, Note
4) showed that, in general, ceacheré’ ;nceraccions wichb all students

) o
. N ] P , .
were more instruction-related than management-related. Fuf{Lermore, the

e

low-achieving "students ‘initiated more contacts with teachers for

instructional than management purposes.. In addition, no significant

differences were observed in the on-task behavior of'high achievers’_and

- low achievers. Each group completed the same dh@ber of tasks. Results

..
such as these seem to support  the advisability of teaching

self-management skills as a way of maximizing both the amount of time

students spend on leétning and the amount of time teachers spend

providing instruction. The Self-Schedule System is postulated on the




~

Inésaumption that increases in teacher t;le—ﬁor instructional purposes are
likely to linqrease the quality df instruction and, théreby, reduce the

'amount of time students need for learning (Wang, 1979a).

v

Classroom Organizational Support System °

One of the most frequently cited Icadses of the unsuccessful
implgmentation of 'inﬁovative practices in schools 1s the lack of
weil-defined organizaéﬁonal supports (Anderson, ‘}973{ Conner, 1976
Deckar & Deckér, 1977). In parti;ular, the adﬁptive‘ instruction
approach challeng;s teachers to identifyv.available"resources (e.g.,
;éhooi’cime and teacherg’ and students’ talents) and manage them ‘in ways
that create a variety of;learning alternat@vesv for meeting studénts’
individual learning needs.‘ Instrucé&onal teaming and multi-age grouping =

: ; LS
are programming features included in the design of the ALEM to increase

both the améunt of school time available for learning and the amount of

time students actually spend on learning;

Insfructioné{' kéaming plays an import;nt role in increésing,
eéachers’ flexibility ts allocate and use their gchool,;ime. Students
in classrooms Qhere ins;ructionbl teaming is implementéd have been found
to spena moge of their s;hool time receivihg instruction than do
students in self-contained .classrooms (e.g.; Schmuck, faddock, &
~ Packard, 1977; Cohen, Note 5). By working together in a team for
instructional purpodes and sharing their talents and s8chool resources.
(e.g., instructional materials_#ﬁa tiﬁe). teacﬁera c;n provide a wider
variety of inutrgctiona}: alt:v.-.x'nat:ives”T (Adams, 1962; Arikado, 1975;
’Qang, 1976) and teaching styles (Dawlon‘& Linstrom, 1574). For example,

instead of one teacher being able to provide readinﬁ/instruction to only

~ ’ 17




. ~— .
four groups of students at different reading levels, two teachers in
1nstruc;ioﬁal-team1ng situations can jointly service twice' as -many
- different reading groups. In such ways, the amount of time étudents,
need for learning is likely to be réduced ahd _éhe amount of :time‘
actually spent on learning 1n¢;éased. Many studies h;ve 'fo&nd

t =

significant differences in student achievement, as well as in' students’
self-concepts and attitudes toward school (é.g., Klausmeier & Quilling,
1967; Pribble & Stephens, Note 6),. in classrooms where some form of

instructional teaming was implemented:

| o ) , S S
In addition to 1ns£ru¢tiogal. teaming, the ALEM’s dengn

' incorporakes a multi;age (ungradéd) classroom orggn;zgtional daftern és .
a way of faﬁilitating the'efféctive allbcation and use of gchoql\ time.
Essentially, tulti-age grouping provides the necessary flexibility to
* accommodate the differences of individual studenﬁs, particulafly ‘those
who tend ‘to méke ﬁnusually slow or fast progress. From the‘teaéher’s
~< ’ vpérspective, nulti-age grouping‘under the ALEM facilitatés éhe more
,éélective and, thetefore more effectiyé, 'Qse of 1ns:fuctionél~timé,
according to the varying instructional needs of individuals. and/or
groups of studehts.l A leps,qbvidu; benefit ofvm;lti—age grouping is the
- _opportuqity it provides for boch'spontaneous and planned peer4yﬁode11ng
and peer tutoring as chg result of the 1;tegration'of studenﬁs.who are
at different developmental and aca&em1c~ach1evement levels (Allen, 1976;
Wang & Weisltein, 1980). Aaide'from the soclalization functions that
have been attributed to peer groups in the literat&xre (e.g., Allen,
1976; Demos & Demos, i969; Erikson, 1963; Lippitt, 1976), cross-age
peer tutoring situations provide additional instructional resources and

time. These, in turn, have been found to contribute to the school

achievement and motivation of both those being tutored and the tutors

e




themselves (Fogarty & Wang, 1982; Lohman, 1970; 'Peifer,'1972); 'The

common occurrence of peer tutoring in multi-age grouped classrooms also ///ﬂ’//

enables ‘teachers to spend a greater amount of instructional time wit

those students who require more teacher assistance. Although, sgome

spontaneous peer tutoring and modeling might occur in gfadgd cla

the greater age span in multi-age grbuped classrboms generally to.

result in a wider range of student ‘talents, skills, and intere When
_ A ¢ .

viewed' as instructional resources, these student characteristicg are a

“'sou:cé of additional time for instruction and learning.

[

3

Documentation and Analysis of the

.Implementation and Effects ofygthe ALEM

L4

To investigate the éaéure and patterns of e ALEM’s implementation
in school settingé and the program’s effecté a descripﬁive study was
carried out during the41980-81 school year. The study had two major
goéls; The first was to investigate the extent to which critical
dimensions (opefating‘feathres)'of thg program werelin p;ace in selected
classrooms ahd the extént to which a;high'degree of implementation of
the ALEM was attained 19 a variety of school sites. The duél focus was
on documenting- the characteristics of the classroom enviromments
(context variables) under.which students and teachers functioned and
testing the generalizability of the program. The study’s second major
goal was to document the patterns of classroom proéﬁsses and student

_ .

learning outcomes, as well as the allocatlon and use of school time, in
. .

classrooms where the ALEM’S critical dimensions were in pface.



e ]

Setting :
~N

.The study wal conducted during the 1980-81 schooly yeas/)in 156

\yniergarten through third—grade classrooms (including a toéal of 138’

teachers) where the ALEM was ' implemented as thé>\52£9 ‘educational

/

program, ‘- The classrooms were. spread ‘across 10 school districts located

"in  communities with varying ethno—cultural, . socioeconomic, and' '

geographic' characteristics"(e.g;, inner-city, suburban, 'rural, and
Appalachian communities). Each of the school district sites in the
study implements the ALEhﬁfﬁither as a ‘basic education progran'in

conjunction with participation in the National Follow Through Program, a

compensatory education program ‘sponsored. by the U S Department of:

. Education;h or as a mainatrEaming program ‘for wmildly handicapped and

gifted students in conjunction with participation in a project sponsored
by the Handicapped Children’a ‘Model Program of the Department of
Education’s Special Education Program. Table 2 provides a summary

description of the participating school sites.

Measures and Procedures

Three types of measures were used to obtain data for the study:
degree of implementation measures, classroom proceés measures, and

student learning outcome measures. )

Degree of implementation. The degree ' of inplementation measures -

utilized in the study serve two functions: They assess the presence and
absence of critical program features in classrooms where the ALEM 1is

implemented, and they provide a description of the context in which

r ] B N
teachers and students in ALEM classrooms function. The measures were

_ based on a series of 96 performance indicators for assessing the

presence and/or absence of the program’s 12 critical dimensions of the

20
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Ta!;lg 2 ) o
Characteristics of Participating School Sites ) ‘ .
1980-81 Schoo! Year = - . .

: L o ' ‘ Characteristics : . ' S
St | L Ytk © Numberof . Number of ALEM Classes st Each Grade Laval
g ug ents * Participating , — , \
: o Community | "\ icq Population " Schools K | 1-2 2 2-3 ‘123 . 3 -4
Follow Through Sites * . | V ' 'i ’ v, ‘ : .
School District A Urben Industrial ~  40% 250,000 2 .6 6. v B 6 .
o : Community -~ - ' , ' l ’ ' C '
\ , o : v : ’
School District B ‘ -Ruul Native - 52% k] v 6 6 6 I‘ 6
C i - American Community , Yo ' ‘ o L
" - School District C" ‘ @omi-mul 20% 37,79 ‘ J - As/q ‘ 4 - ' 4
L . Community ‘ . 1 1 A :
School Oistrict D ‘Aurel  22% 7.000 3 6 6 6 ) 6
) ' Community ' o ‘ S
P ‘ a
School District € Rursl Appalachian 28% 28,762 - 3 4 o3 2 -3
o - | " Communityseurt : ' : u
School District F Uiban/Rursl 24% 80,000 3 'R 6 1 6 LI 6
. _ Community . : ‘ o
Mammcam_ggg Sites ‘ B . 4 .
Schoo’ District G Suburban Working 1% 11,801 1 -4 1 2 . 1 2
Class Community , v : < .
S : + ) : T | )
~ School District H - Large SuburbanlLow 13% 33185 - 1 2 . ' ! 3 .
~ SES Community ‘ . ‘)
School Distgct | Large Suburban - 6% 33,172 R 2 ' 4
"~ Mixed Low to Muddis C ‘ \
SES Community
School District J Small-Town Suburben ~ 19% 10,250 | 2 “ . o 4
Low SES Community ' - : ' - : ‘ ' ’
Total for 10 Sitas , oy T 19 46 28 N 20 4 3 2 6
' (166 1012l Cluws)

Note. 'Bmuu kindsrgarten classes in somas districts were only for hatf a dey (AM/PM uuloml the totst numbes of differant lucmu
for the classes included in tha study was 138.

oo
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. ALEM. The performance indicators were deeréd'from an analysis of the
B ’\,. R N ) .

program’s structural and action domains. The structural domain consists.
PR . . - . ' ) ' . B

of - the resources (e.g., materials, space, facilities,  time,. and
personnel) reqqired - to create the conditions under which program

activities can be implepenced effectively. ‘The action domain *consists-

of the role behaviors of instructional sgeff»ehd. students. (Wang, Noce:

ar

Based on the performance indicecors; che'Implemencacion"Asseesmenc
Battery for. Adaptive. inscruccion has been developed and'empirieally
. ‘ : : -

validated (Strom & Wang, Note 8). Thig battery, which consists of six

compopehcs, generelly takes about two hours to administer. It was used

. during-regularly scheduled asseesmenc: periods to gather degree of

implemencacion data for the study.. A more_detailed descripcion of che '

{

'inscrumeﬁcacion and procedures fdr collécting and an lyzing degree of

implementation daca is provided in che appendix of t is paper.

Classroom processes. A series of observati ns'was carried out to

syscemacically obtain descripcive inform -ion onfclassreOm processes

under che ALEM at _the, participacing sices; 'The‘ Scddenc ,Behavior

Observacion Schedule (Wang, 1974b) was used to- obCain informacion on Lhe

i

nacure and paccerns of interaccions ‘between ceachers and students, /che
. .

seccings ‘iy which learning aCCivicies occurred, ghe type's ofmcaeks'pn

which scddencs worked, and the manner in which elassroom time was spent
. . o ' % I
" by students. The Student Behavior Observation Schedule (SBOS) has been

¢ ~

- utilized in a number of'invescigacisﬂs’ﬁfkclaesroom proéesees under the

ALEM; inter-observer agreement consistently has been found to be above

[

85% (Wang, 1976). ' | s

|\
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was observed for five consecutive one-minute intervals.

-~

¥

During the firsg, twb weeks of May,’ 1981, classroom process

. Y E . E . -
information was  collegted for all first-grade and, second-grade

s

_classrdbmstin the iO'school dist;ic;s included in ‘the study (ﬁ = 72
glaésrooms); .‘Ihe ndeéisién'to collect élassr?omlﬁrocess.data oﬁly from
thgsg.qlassés Qa§.based primarily on considerations of!.cgsE anA» time~
daﬁstraiﬁts.. Using‘the SBdS, every étudent'in each of~§he iZ ciaszoﬁﬁé‘

A total of
~

ot .

v

1,426 students was observed. The total observation time-inéluded~7,130

one—ﬁinute interVaIs; or’approximately'lzd hours: of ‘obéervafions. : The -

mean total observations per classroom was about 100 one-minute

©} !

" intervals. jAll of the observations were conducted by trained obée;vefs

who were'randomly assigned, in"paifs, to tthclassfboms;' Each oﬁéerver_
was respgnsibie‘fgr completing the SBOS on a specific list - of students:

within each  classroom. The students were randomly assigned to the

-

‘observers, and they were observed in, the order 1in which their names

-appeared‘onkthe lists. For any'given clasSroom; all 'of ‘the observations
- were made in one day. The time of Hay'when the observations: occurred

' was not found to be significant.- Average inter-observer-agreement of

95.5% was obtained in this study.

- Student learning outcomes. Two types of information on student

_learning outcomes were included in the data base for the study:

students’ progress in the ALEM’s_ math and readihg cufricﬁla, and

standardized achievement test scores. Data on students’ progress in

matb and reading were collected from teachers’ records of the skills

mastered by 'each. student in each cu;ricular area throughqut\the yedrl
Data on studehtg’ achievemenﬁ.in math and régding. éénsisfed“ of the
pé}centile ‘scores from the  sEandardized achievement tests rqutinely
administered by the partiéipating school districts at the .end' of each

-2
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schoo year., It is imporcanc to poinc out chac because different cescs

_were used by the discriccs inclgsed in the study, cross—discricc

N

"'comparisons of achievement test results could have been problematic.

However, the achievement test scores were used in the present study to

1

’ . . . J - - . c
K  investigate the relationship between degree of implémentation and
“student achievement, and not for comparison of student achievement éﬁong.

the diffefenc'schoq} districts. Therefore, it was reasoned that use -of
* the scores to provide a groés'in&icatér of scudénc'achiéVemenc, based on

Ehe national norms provided by the céscé, was'juscifiablé,\

-

. Results of .the Study '.‘ o .

o -Analyses of ché data focused . on éddfessing Che_‘foliigigg\ ma jor

questions.

1. Could a high degree of implementation of the ALEM’s 12 critical
dimensions be attained in classroom ‘settings across a variety

L . . o M

'//“/‘ ~ of school sites with differing needs ' and contextual

t

“

characteristics? L o -

2. When the ALEM’s critical didénsions wefe in place, "'did the

hypothesized patterns of classroom processes occur? To what

-

extent did the classroom process pacfern; differ from or éoncgr
 wich the prediéced trends? ~Wgae findings on ché classroom
process patterns in the ALEM classrooms compatible with
findings i1in the recenc‘ research’ ‘literature on effective

ceacd;ng?
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3. Did the ALEM (as charactarized by the degrée of implementation
'« datg) ' and ; its” résulting classroom process patterns lead to
-expected student achigvementiohtcomes?

.

‘4. What are- the implicétions of the study’s findings for the

- éffectiﬁé,;lldcatioq and use of school time?

~

. C ) . . - N\

Patterns of Degree of Impleméntation

Tﬁe‘firét step in eval;ating the effects of an innovative school
prdgfad ii#e Ph; ALEM is éstabliShment‘of thevpresence or absence of the
critical difmensions of ;h§ proggam‘é deéign. ‘The twofold purpose is to
ensure l that obserQed program' effects can  be ,attfibuted to the
imgiementatiqn ‘of specific : design features ‘;nd to test ‘the
"éenerélizabiligy“ of the pfogram. In this context, "generalizdbility"

o

is defined as the extent to which critical program dimensions can be
: . : . »

implemented effectively in a variety of classroom settings.

)

The spring degree:of‘implemeptation data ' for all the classrooms
included in the étgdy were aﬂdlyzed ;o determine (?) the extent to which
_the ZLEM“BFIZ critical diméésions were.in ﬁlacg at the 10. sites; (b)
the  extent to thch the distribution,of‘classroomé with overall high,
average, and low degrees of implementatioﬁ varied among the sites; and
(c) the extent of the different patternslof implementation (of specific

/
critical dimensions) among classrooms with overall high, average, and

. low degrees of implementation.

25 3,
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Degree of impleméncacion across: all 'sites. Ta investigate . the

extent to which the ALEM'Q critical dimensions were in piéce at the 10
. sites at the end of the school'year (1980-81), several analyses of ‘che'\
degree of implemencacion data were performed. A summary of the mean

-degree of implemencacion scores for each site across all 12 critical

dimensions 1is provided Lin‘ Table 3. -The table shows chgc; while. some

significancfvariacidns we:e'noued across diménsions, an' overall high

1]

degrée of implehencacion (i.é., scores ‘at or above 85%) waé obcaihed;

the overall average degree of‘implemencacion score for each-. site (last’

‘row of Table 3) was 85% or above. Furthermore, the cross-site "average

RS

scorés (last column of Table 3) for all but two of che- critical -
dimensions were above thé BSZ‘cricer;oq level. In fact, even theumeaﬁ
scores for these two dimensions (Creating and Maintaining Instructional

Materials and Student Planning) were within a. close range (four

percentage poin;s)”of the 85% criterion level.

The‘overgll tesults of the analysis éyggesc that all qf the
critical dimensions of the ALEM wkre in place’in‘chevmajo:icy of the .
parcicigating clwssroomé yhen the degree of implémeﬁéacion ‘dacé were
colleéc;d .inb Spring, 1981. In direct conc;asc co'findihgs ;ﬁ the
current 1icer§cure on effective schooling, this evidence "of a high
degree \of p;dg??m implemenﬁécion in ; large number Ibf classrooms
indicates the possibility of large-séale implementation of .adaptive

education programs like the ALEM. ‘

Distribucionlgi,classfooms with overall highz average, and 1low

‘-degrees of implementation. To further -investigate the extent to which

fl

‘the degree of implementacioq: of the ALEM was sice-sﬁecific, the

'percgncaées of classrooms in -each site with high, average, énd low

26
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Table' 3

Note. *Inter-observer eneralizability coqmcients‘are given in parentheses.

'

’

»

Mean Dunwo ol Implementation Scores tor Each of the ALEM's Critical Dunensions y <
Follow Thiough Classrooms h , ) Mainstreaming Classrooms v
. . . K . ' Aversge
S Critical Site A Site B SiteC Site D Site E SiteF - SiteG. SiteH. Sitel Site ) Scores Acruss
. Dimension IN=22) (N=22) (N=17) (N=19) (N=11) (N=26) ~ (N=4) (N=3) (N=6) (N=9) All Sites
Anunging Space 97 92 96 84 . 08 92 100 97 01 06 e
end Facihuesiga)* : R : ‘ ) ' ' )
Crvating & Moin- 85 89 74 .80 97 87 n 88 64 76 .. B 1)
tlanving Ins. Mat. (83) : ) - e . .
Esrab/Comn. 86 92 0. 03 94 ‘89 07 89 91 84 91
Rules/Proceduies (.69) . o e . ’
Managing Aules (83) 88 g8 - 100 100 100 99 10 100 83 100 09
Toing (48) /', 100 09 87 100 0 100 100 100 100 100 09
Record Kesping 150) 100 100 100 06 {00 96 100 89 100 100 08
Monitonng  and 93 08 95 .93 93 91 94 100 @8 93 o4
o Disgnaning (.71) : - : L ' ’ '
~ Prescutbing (.67) 89 97 b0 02 100 - 96 100 . 100 100 100 88
Teavating (H1) % .03 - 04 . 85 100 8p 6. 100 80 04 08
sucung (.74) 92 81 83 07 82 87 86 86 - 76 76 88
Motweting (.74) g0 92 93 99 98 88 100 87 80 96 02
Studant Planning (.60) 88 82 . 88 B4 05 00 68 100 60 96 83,
" Ovuiall Scones - , . )
Per Sine 92 94 92 04 06 92 95 85 93 92



o#erall degrees of implementation were examined. High degree  of

imp;emen;aciona ciasa;ooms were those ideﬁfifiédlas scoring at or above

. che‘BSZ cri;e;ion level in 11 or 12 qf cpe_cricidal dimeﬁéions; ‘average

'&egree of 1mplémencgcioh'clésgrébms were chdse wich scbres at or above

» 85% in(s;x chgéugh 10 of the critical dimensions; and lo; -degree of
implementation classrooms were chbse with scores'écﬁbr aﬁo&e 85% in five

or fewer of tﬁe cricical dimensions. Table 4 shows the discribucion ‘of

each site’s Qlassrooms among the three degree of implemencacion levels.

The patterns of- the distribution of classrooms among ﬁhe three
degree of implementation levels provide ‘evidence of a ;ange of
sice-apecific_characcérfscics{ For example, in Site E, 10 (90.92) .6f
the 11 ALEM classrooms were at the high dégree'df implementation level,

 énd none of the classrooms had an overa{l low degree of implementation.
In Sites G and J, on the other hand; all of the classropms included‘in"
the study were at the average‘degree of melemencacion levei. Hoﬁever," -
despite the sife-Specific d}ffgrenceé, Adaca on '£hg cross-site
d ‘ diéiribucion of classrodms at the high, avérage, and low.’d;gree of
implemgnﬁacion levels suggésc an overall high degree of implementation
across.stﬁeé-and cricicai dimensions. As shown in the last row of Table 
6; 39.92 of the clasSfoomé were at the high degree of 1mplemenca;133‘
level. 1In other words, 39.9% of the classrooms scored at or ~above 85%
across 11 or 12 of the critical dimensions. At the same time, 56.5% of

=

the classrooms were at the average degrée'of implementation leve (i.e:,
scored at or above 85% in sik through 10 of the criciégl'dimé sions),
and only 3.6% of the classrooms were at the low degree of implementation
level (1.é.,‘ gscored at 6r above 85% in five or fewer of ;he cficical

dimensions). Furchermore, the fact that a total of 96. SZ of‘ the ‘ \:4

classrooms included 1in the scudy scored at either the high or average

ERIC - | # du




, Table 4 oo
Percentages of Classrooms in Each Site ‘at the High, Average,

« ' ‘ a _ and Low Degree of Implementation Levels
' : . Spring, 1981 » v
(N = 138 classrooms) ! ‘

Degree of impiementation Leveis

-

Sites : ' Hiqh' Avuaqa2 - . LowS
Site A g 409 . 591 ' .0
(N=22) : ‘ - :
. siwB " VR ~ 83,6 S 0
- (N =22) ‘ : : C
Site C : v 353 52.9 , . 1.8
(N=17) o . .
SiteD 52.6 ' 474 o
(N = 19) , o
- BiteE . 809 . o 9.1 K 0
IN=11) ' ™ |
SiwfF 385 538 7.7
) (N = 26) ' /
SiteG 0 ‘” 100.0 | 0
w;‘ : . r .
' Site H . 88.7 » ‘ 333 0 .
(N=3) ' '
-g Site | 0 ‘ 80.0 200 4
SiteJ - 0 o 1000 0
v (N=9)
"~ Cross-Site ‘ 39.9 I, 68.5 o ) . 3.8
(N =138) .
Note. 1= Classrooms with scores st or sbove the 85% criterion level for 11 or 12 of tha critical
program dimengions.
2 = Classrooms with scores st or sbove the 85% criterion level for 6 - 10 of the critical

program dimensions.

3 = Classrooms with scores st or sbove the 85% criterion level for 5 or fewer critical program
dimensions:




‘degree of implementation levels suggests .the "implementability" of the
ALEM; ghat 1is, it 'suggestsv the strong possibility of effectively
implementing the ALEM on.a large-scale basis in a ‘variety of school

~

sites. " - . i \' gl-

LY

Differences in the patterns of implementation among classrooms at

the high, average, and low degree of implementation levels. From both
the program design and teacher training perspectives, it was of interest

to 1nvestigate'whether‘;lassrooms categorized under the three degree of

implementation levels showed consistent’ pattgfns of vsignificant

i

differences. in . their 1mblementation Qf the ALEM’s 12 critical

dimensions. In other words, the question was whether classrooms at the
' -~

high, average, or low degfee of implementation levels*tended to have

: ] . .
implementation problems that were similar to those in classrooms at the
other degree of implementation levels. A series of analyses of variance
were peffofﬁkd to test the extent of such patterns of differences. The

results of the analyses are reported in Table 5.

i

As.shown in Table 5, the overall degrees of implementation ‘(mean‘

scoreé in lhat'row of the table) across all 12 critical dimensions were

fou‘f to differ among the three groups. In addition, significant
differences were noted aqpng thg groups im all but three offthe critﬁqg#
dimensions. Ig should be noted - that consistent patterns 'of
comparatively higher mean percentage scores for the high than average

degree of implementation laevels and for the average than low d%grqg of

implementation levels were found in all dimensions.

10 Ju
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Table 5

N/
Dufferences in Patterns of Mean Degree of Implementation Scofes Among
Classrooms at the High, Average, and Low Degree of Implementation Levels

- . Q

Mean Percentage Scores

Criticall Dimensions High Average Low F-Test
Record Keeping ' - 99 - 98 87 | 2.13
. ' e * ' !
Prescribing ' : 100 96 96 : 3.78 .
Testing '\ 100 98 - 9 , 589
! ' [
Managing Aides A 100 _ 98 100 1.83 ‘
 Armanging Space : e ............. '. |
and Facilities . 98 93 : 77 - 684 |
Establishing and Communicating - _ - Lo
Rules and Procedures .93 87 : 79 7.48° (
Munitoring and Diagnosing 95 93 83 . 6.43
. o X : I
instructing ' I 96 - 87 . 77 8.34
Motivating .89 89 [ 80 : 1o
Creating and Maintaining ' o ‘
instructional Materials . 92 78 . 62 9.39 \‘\\%
Traveling ' 100 84 70 7.13°
Student Planning 93 81 74 9.17°
Mean Across All Dimensions - 97 20 81 - 1.35°
Note. *p < .01
7= =="% Dimensions for which mean scores above the 85% criserion level were
L . _..J achieved by all thres levels of degrea of implementation classrooms.

Dimensions for which mean scores above the 85% criterion level were
...: achieved by the hugr}_a_nd average degree of impiementation classrooms, but
not by the low degree of implementation classrooms. -

Dimensions for which mean scores above the 85% criterion Ievel waere
achieved by the high degree of implementation ciassrooms, but not by the
aversge and low Jdegree of implementation classrooms.

~
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i

. Some incerescing paccerns of differences in the implementation of
parcicular dimensions are reflecceq“p the data. The mean scofes for
all chree grqA;s were above the 85% criterion level in four of che

critical dimensions (chose scores boxed in broken lines in Table 5)

. They are Record Keeping, Prescribing, Testing, and Managing Aides. The

nature of chese dimensions suggests chac all of the t achers in the ALEM
classrooms included in the study were able to achidve high performance
in‘ the b;sic mechanics of providing individqalize& inscruccfgn (L.e.,
ces;ing, record keeping, prescribing, and making efféccive use of

paraprofessionals to assist in program implementation).

The major differences between teachers in classrooms at the average
and high degree of implementation levels and those in cléssrooﬁs at .the

low degrée of implemeﬁ%acion level were related to glassrodm instruction

and management. This comparison is illuscrated,iﬁ Table 5 by the dotted

lines 'boxing‘ in the scores for Arrahging ‘Space and Facilities,

Establishing and Communicating Rules and PrOCedures, Monicorin$ and

"Diagnosing, Inscruccing,_and Motivating. Finally, major differences

befween the claasrooms at fhe high degree of implemencacion level and
choée at the average and low degree of impleme;cacioﬁ leQels were found
in three dimensions (scores S;xed in solid lines in Table 5):’ Creaciﬁg
and Maintaining Instructional Materials; iraveling v(circulacing among
scudengs to insc}uct, assist, evaluate, and answer quescionss;,‘and ‘

Student Planning. These - dimensiens ‘require skills in simultaneous

analyses of individual students’ needs, accurate assessmeat of the

nature of the tasks to be' learned, and effective identification and

allocation Jof‘ape¢ific instructional and learning resources that can be
, A=
used to make instruction more adaptive to 1individual scudencg’ needs.

It 1is expected that applitation of these skills by teachers will ensure

32 3
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'-
thac approppfﬁce instructional decisions are. made.

”y

It is noteworthy ‘that the differences in the patterns of degree of
implementation found invch;é study replicate che»findings bt:b previous .

study (Wang, Note '9). The same hierarchy of teacher competencies .

differentiating high, average, and low implementation of adaptive
" instruction was suggested by the degree of impleqencdciqn data from the

. e . ) ¥

earlier scﬁdy.

Degree of Implementation and Classroom Processes

3

A cencfai issue in the investigation of the ALEM’s effects ;zﬁ the
. R ’ » .
. ~extent - to, which implementation of the program’s critical dimensions

tesulted in élasnrooq prpcédaea identified as "desifable" (e.g., high
rates of on-task behavior and g;éacer freduencies of';;::ru;cioﬁ-rela;ed
' than management-related interactions between teachers and scudencs); in
terms of both the ‘program’s goals 'apd‘éhexfiqdingé'in the, research
literature on effecc;ve teaching (e.é.xl‘Brophy, 1979; ‘ Rosenshine,

v

1980). Results from 'anglyses of the data from these two pgfspeccives
s

are discussed here.

1

To investigace\ the extent -to which the degree of program
implementation was related to those classroom processés which the ALEM’s
program features were designed’ to »achieQe, canonical  correlation

!

' analyses and analyses of variance techniques were used to examine the

classroom process and degred’df implementation data for Spring, 1981. A
statistically significant canonical correlation (camonical R = .36, p <
.01) was found, suggesting a positive relationship between ‘gggree of

implemencacién and classroom proce!lpa.




-~ In addition;,féae disciqctfpattergh were nofed in . the SBOé daﬁa

. o L o Lo
among classroqms at the high, average, and lqz/ifirEéjoE tmﬁiemenqation
levels. Table 6 provides’é suymmary of the mean percentaggs of qbserved
freqﬁencies qf the classroom process variables for‘the tﬁree groups'of
classrooms and ﬁﬁe probabilify levels fa;_gse obtained F’s from ANOVA

analyses. As noted earlier, . SBOS data were collected only for the

first-grade and second-grade classrooms in the study (N = 72).
As shown in Table 6, the differences amodg the ‘three groups of
classrooms in the frequency of instruction-related interactio

LI

teachers and stu&ents were found to be. statistically: signiﬁié;;t;
Furthermore, the data also suggest a progression fngm’ciaserooms‘pt the
iow degree of iﬁplementacion level to those at the: highi degree of
implementation level. This finding lends support to the hypothesis that

the higher the degree of -implementation, the greater the, frequency ?f

observed instructional interactions between teachers and stugzhta. Also

N / "\ TN .
of interest are the findings which /suggest that the: interactions among
, B P

students were significan;Ly"more disruptivé in classrooms at the low

e

degree of implementaatéh leveiJ (10% vs. 5.6% 1in classrooms at the

average degree of implementation level and .2% in classrooms at the high
degree of implementation level), dnd thac students fn classrooms at ;che

high degree "of implementation lével speht significantly less in

.
v

individual settings (89.8%) than students in classrooms at the average

(95%) aﬁd low (97%) degree of implementation levels.

i

Signiiin‘ﬁ%.differences in the types dfjaearning activities and the
- )

"manner in which Qlenirning tasks were carried out by students. al'so are

showti 1Mbl-e 6, Studénts 1in ¢classrooms at the high degree of

implementation level were observed to dpend less time on

P .S
34 40
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/( . )
o o Table 6 !
Mean Percentages of Observed Frequencxes of Classroom Process Variables for .
. Classrooms at the High, Average, and Low Overall Degree of- lmplementatnon Levels
(m 72 flrst-grade and second-grade classrooms)
_‘_‘--&. ' Overall Implementation Levels
- ’ R | I - .Iiiigh , “ ﬁberage ' .“‘ " Low
: Coooee e U IN=29) 0 0 (IN=39) 0 .IN=4)
" Variables© o " 'Mean SO, Meam SO Mean S;D. _ Ftest
" Interactions Between
Teachers and Students - T v . ' -
Instruction 933 (23 . 917 (20 90.0 - (.17 4.83*
Management 6.7 . (.06) 83 (.04) . 100 (04 124
|nteract|ons with Peers : - ~
Sharing Ideas 998 (23) - 944 (28 900 (18  1.02
Disruptive .~ 2 (.02) 56 {03 100  (.03) 5.01°
"‘ -.\T- - oo
' Settings : SR ) o
& NE Group Interactive . 5.1 (.21) 30 (18 30 (18 . 273
;,\ .. ¥ © 4 GroupParallel 51 (200 . 20 - (48 - 0.0 @ 613"
Lo ~_ Individual - 898 (290 950 (24) g7.0 (.18) 4.98°
o . . S C R '
) Activity Types ‘ . o . s “
’ "+, Prescriptive 847 135, 360  (21) 98.0. (.16  8.94*°
i Explaratory 153  (34) . 40 (19 . 20 (13 637°°
. ‘l: E ' . | ’ . . .
A " Manner ) ’ | _
' On-Task : v86.0 (.25 810, (.37 76.0 (.32 4.92*
Waiting " 80  (.19) 80 (21 - 100 (23 3n°
Distracted g0 (16 . 110 (22 140 (25 *  7.49°*
Note _g < .05
\ _p_ < .01 T
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»ceacher-assigned,”prescripcive tasks (84.7%) than scudents~in classrooms -
at the average;(962)'and low (982)>degreedof implementation levels. 1In
"‘addicion, chey ‘were observed' to spendvlsignificantlyj more time on

studenc-selecced, exploracory_‘learning 'casks (15;37), compared to

. students in class‘ooms~ac the average (47) and low (2%) degree wf

implemencacion, levels. Furchermofe,_scudents in classrooms at the high

degree of implementacion level exhibiced ‘more on-cask behavior (86%),
compared'-ro scudencs in classrooms at the average (81 ) and low (76/)
degree of implemencacion levels, and chey were less discracced (6% vs.

(W N

o 117 in classrooms at che average degree of implemencacion level and 14%

-~

in classrooms at the low degree of implemencation level) It should be :
nocedv»here _chac e;en;’che non-significanc'differences among the chree}
gronps-of.classrooms reflected rrends in 'Che'-hypocnesized rdireccions,
~ For example, classrogms'ar higher Eegree»of'implemencacion levels were ‘
observ A'Ed have lesser frequencies of managemenr-relaced» interactions
becween reachers andfscudencs; greacer freqUencies of inreraccions among
. scudenrs for exchanging ideas, more scudenc learning time., spenc in group

inceraccive_ sercings, and less stpdenc learning Cime spenr waicing for

. teacher Help.» _ L ' 43f

" The overall results of_cheranalésesvof the differences in classroom .
'processes‘~among.classrooms at different degree'of implemencation levels
i.supporc'che‘general'hypochesis chat there is afsignificanc relacionship
becween‘ chev extent co,'which cricical dimensions of che ALEM were in
place and’ che nacuresand paccerns of che resulcing classroom processes.
Studencs and ceachers in classrooms ac the high degree of. implemencacion
level seemed to exhibit more of the classroom processes che( program is
. designed‘ co_ achieve'(e.g.,”inscruccional inceraccions}becween ceachers
and scgden;g, iconscructive inceracrions witH peers, and on-task

%6
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~ degree of implementation level.

behavior), compared to students and teachers in classrooms at’ the low

v

Student Achievement-

a

' end o£leéch school year.) . ’ \

o

The end-of-year reading and’ math scores from standardized

“

achievement tests .administered by the schobl.discriccs:for the 1979-80

;nd'1980~81vschool years were analyzed to inﬁesciéace(che overall impact
of the ALEM on ,écﬁdenﬁ achievement. The results are éummarizéq in
Fiéufes'l; 2, and 3; 'tIc'shsuld be noted Tchac"AChieVemgnc~.daca‘ vere
availéble from four of the Follow Through sices'on;y. These are sites

where standardized achievement tests are given by the districts - at the

\ v

“
[

4 ' ’ ' _/
of the standardized achievement test

Figure 1 presents a summary

-scores of kindergarten through chird—érade students in the four sites.

*

The meanlpercencile scores for.edch grade leveliin‘-1980 and ‘1981 are

shown separately. Three types of comparisons were made: a comparison

of the Spring, 1981 data with the national and estimated population

norms; a comparison of the 1980 and 1981 scores within the same
cohorts; and a :Bmparison of the scotes ‘for each grade' level across:

different cohorts of students.

As shown in Figure 1, the 1981 mean percentile scores in reading
and machv.for the first, vsecond, and third graders consistently were

above the national norm (50th percentile). In all cases, for both 1980

‘and 1981, Follow Through students from the ALEM classrooms also scored

well abové the estimatéed populacion/horms for students from low-income
families. (Based on a national study of the standardied achievement

test results for students from low-income families, Branden -and Weis,

’
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80 ~ 'READING ACHIEVEMENT
. o , - (Mean Percentile Scores) " -
70 -— ' : , . ,
60 - 55
z ‘
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_ § 40 -
‘ o & - :
o ‘20----,- R777//// e E—— - . .
10 B
Oate Tested: Spring, 1980 Spring, 1981 Spring, 1980 Spring, 1981 Spring, 1980 Spring, 1981
Grade: Kindergarten Grade 1 : Grade 1 Grade2 . Grade 2 Grade 3
(N = 430) (N =363) - (N-= 626) (N =513) : (N = 710) (N = 474)
- 80 ' MATH ACHIEVEMENT
. * (Mean Percentile Scores)
70
80 — .. 58
v . . 53 : 5.1 ‘ 5_1'
g 50 -
« 44
2
\ F 40 3
. g e
& 30
20 -
10
0 . . .
Oate Tested: Spring, 1980 Spring, 1981 Spring, 1980 Spring, 1981 ' Spring, 1980 Spring, 1981
- Grade: Kindergarten Grade 1 Grade 1 Grade 2 : Grade 2 Grade 3
(N = 430) (N = 363) (N = 826) (N =513) (N=710) (N = 474)

Figure 1.. Mean Pércontile scores from the end-of-year standardized achievement tests—cohort
" comparison.

Note." ' The solid line represants the expected percentage based on the national norm.
. The dotted line represants the expected percentage based on the estimated populltion
norm for children with similar SES backgrounds.
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the' 10; have estimated that the expected average performance of

students 1ike those in the National Follow Through Pfogram is at the-

¢

20th éercéntile in ‘reading 'and - the ‘13th ﬁercentile in ﬁath). The
average reading achievement écore for first;g;ade vFéllow Throﬁgh
‘students from tﬁe ALEM clagsroomé in 1981 was at the 58th percentile.

{ ,
In math, thé firs;-grade students’.mean ﬁercentile score was at thé_66tﬁ

percentile. In Spring, 1981, the averagé reading achievement score for

second graders was at the 55th percentile; the average math achievement .

' séofe;ﬂaq'the 53rd percentile. Third graders‘ average achievement score

~in reading for 1981 was at the 53rd. peréentile; théir ‘average‘ math

J . .
achievement score was at the 51st percentile.

[
v .

Iﬁ' has been byp&ﬁhesized tﬂat steady improvement in studenq
-Iachievementb can be expected as students spend more time under the ALEM
and program implementation impfovgs. 'When‘the Sﬁring, 1981 achievemenF
test scores,fof»each grade level were compéredAwithvehe écores‘from tﬁe
previbus,year‘for the saqe'grOUps of students, improvements ,in student
. P .
achiequent were evident. Students in the first, secopd, and third
grades showed an incteaée:in.their megn perqentile. ranks 1in :éading;
" For example, fi;silgrade students in-1981'séor;d higher in reading (58th
percentile)\;han they.did as kindergarteners }n 1980 (69tﬁ percentile).
‘Second-grade students in 1981 scored, on the average, at the 55th
percentile in re;d4ng, whereas in 1980 the same students scored at the
48th percengilé: Similarly, third graders 1in 1981 scored higher in
reading’ (53rd percentile) than they did as second graders in 1980 (46th

percentile).




To examine the specific effects of improved program implementation

'

on 'student achievement from Spriné, 1980 to Spring, 1981, the 1980 and
1981 achievement scores from the spring testing 'fof each gfade level
were compared (déﬁg, Note 9). As shown in Figure 1, the 1981 scores
. seemed to bé consistently higher fhan the 1980 scores. For exaﬁple, the
first, gradérs’- 1981 mean lpercentilé score in reading was at the 5§ch
~percenciﬁ2, whereas chg mean scoreyfér first graders in 1980 was.a; . the

© 2 48th percencile; In math, che) firsc- graders -scored‘.a: ‘Fhe-Géqh"'
percenfile;in 1981, an iﬁtreaéé’over‘che 1980.‘berceﬁcile fank ;f 56;
Differences in  the kindefgarcen, second-grade, and ch?rdfgrade readi;g

and math scores between 1980 and 1981 were equally noteworthy.

An alternative wa& of ‘analyzing the ALéM's impact on 7scudenc
achievement 1is to compare the distribution of achievement sporeé within
the top and-bocfom'quartiles wich'che national ngrms published by the
spécific scandardiéedaiescs. Figure 2 shows the percencages of scudeﬁfs
from the four sites who s;ored abové‘che 75th  percentile inr 1980 and
198i. " The solid line indicates that, based on Chernacional norms for
both reading and math, 25% of the sfgdéncs were expecﬁed to score above ‘ ’
the 75th pércencile. As shown in Figure 2,1the achievement results from
Spring, 1981 indicate that more students scored in the upper quartile in
reading and math than .expecced, based on the national norm. For
example, in 1931, 3zz'of the first graders scored in the upper quartile
in reading, and 46% scored in che‘upber quartile in math. Examining
cohorts, ché number of first-, gecond-, .a“d third-grade students who -
scored 1in the upper quartile in reading‘in 1981 increased significantly

over 1980. Thirty-five percent of the second graders scored in the

1980. In math, a aignificanc increase was seen for the first graders in

- 40
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upper quartile in 1981, compared to only 20% of the same students in . 1
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80 -
70 -
wd
50
40'-

30 =

" Parcént of Students

READING ACHIEVEMENT

35%

32%
27%

- 22%

50

10 —

)

13%

Date Tested:
Grade:

70 o

5 60 -
Py
w

2 a0

:

o 30

' Spring, 1980 Spring, 1981  Spring, 1980 Spring, 1981 _ Spring, 1980 Spring, 1981
Kindergarten Grade 1 ‘ '

Grade 2 Grade 3
(N = 156) (N = 128)

Grade 1 Grade 2

(N=568) (N=116) (N =125) (N =180),

MATH ACHIEVEMENT

46%

1% %

N%

29%

20 4

10 -

0

- 16%.

Date Tested:
 Grade:

Figure 2.

Note.

Spring, 1980 Spring, 1981
Kindergarten Grade 1

(N = 65) (N =»187)

Spring, 1980 Spring, 1981
Grade 2 Grade 3

(N = 220) (N = 137)

_ Spring, 1980 Spring, 1981
Grade 1 Grade 2

(N = 184) (N = 169)

' v
Percentagas of students who scored above the 75th percentile based on the end-of-yes
standardized achievement test results.

-

The solid line indicates 25% of the students would be expected to score at or above
the 75th percsntile, based on the nationsl norm.
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1981, with 46% 'scoring in the upper quartile; On thé other uapd, the
percentage of second graders in the upper quartile in math stayud the
same in 1981, and the percentage of third graders in the uppér quartile-
in math dropped siightly from 317 to 29%. Improvémgn;s 'acrOQs ~grade

levels also are evident. For exam‘le. 20% of the first graders in 1980

‘scored in the upper quartile in reading. This 1ncreaéed-tp 327 in 1981.

In math, 312 of the first graders scored in the upper quartile in 1980

.462 scored 1n the upper quartile 1n 1981.

-
| b
Figure 3 summarizes the data on the p entages of students who

scored in the-lower.quarti;e. basgd on the achievement tests’ published

norms. The solid lines indicate that 25% of the students were expected

to score below the 25th’pércentile,'aCCOrding to ‘the test norms. As

shown in Figure 3, in both reading and math, . and 'acrogs‘ all grade
levels, rhere . were ‘sube't.anti_ally fewer stu&ents in ther lowci quartile
than the national norm. Furthermore, when ,cohort cpmpurisons of fthe
1980 and 1981 achievement scores were made, the data suggeér a trend of
decreasing percentaées of ptudenqu 1& the lower quartile. 'For. example,
a reduction was found for all gradé luuels in the\percentuges or
students 1in- the lower quartile in reading. In 1981. only 15% pf'
second graders scored in the lower quartile, compared to 237 of the same
group of érudents in 1980. Inlmath, the percéntages of kiudergarten,
first-grade, and secpnd—grade studenrs scoring in the lower quartile

decreased in 1981. It is also significant that across all grade levels |

in reading and math, the percentages of students scoring in the lower

A i

‘quartile decreased between Spring, 1980 and Spring, 1981.

¥
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80 - | READING ACHIEVEMENT '~
70
60 v d
§ s \
al
T 40~
gao; 29% 2% o
‘ " ! 3% __ ' - 22% ———
20'-" 14% ‘ ] 16%
: 0 i

Oste Tested: Spring, 1980 Spring, 1981 Spring, 1880 Spring, 1881 Spring, 1980 Spring, 1981

Grade: Kindargarten Grade 1 : Grade 1 Grade 2 ‘ Grade 2 Grade 3
(N=126) (N=51) (N=144) (N=118) (N =192) (N =104)
804 MATH ACHIEVEMENT
AN 70 -

L

Wtolsmu
8 8 8 8
1

25%

10 ‘ 10%

. N

Date Tested: Spring, 1980 Spring, 1881  Spring, 1980 Spring, 1981  Spring, 1880 Spring, 1981
Grade: Kindergarten Grade 1 Grade 1 Grade 2 ‘ Grade 2 Grade 3

(N =107) (N=38) (N=138) (N=97) (N = 149) (N = 109)

2%

19%

' Figure 3.  Percentages of students who scored below the 25th percentile based on the'end-of-year
. standsrdized achievement test resuits.

Note, “’Tho solid line indicates 25% of the students would be expected to score st or below
the 25th percantile, based on the national norm.
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In the investigation of the extent to which degree of
1mplemencafion was related to student ach143252311 two specific
4quescions were addressed: "Tq\ what extent were the degree of .
1mplemehcacion mea;urea related co'qcudencs’ learning progress in the
 ALEM’s math and! reading cur:icula‘ (i.e., the number of curricula;
objectives mastered'?; \and, "T; what extent did the nature and patterns

of student achievement differ among classrooms at differenc degree of

[_TE-.
" implementation levels"?

To kprovide the data base for answering the first question,

.- canonical correlations between degree of implementation scores and '
‘ : N N .
students’ progress in the ALEM’s reading and math curricula, and between

degree of implementation scores and scpqencé’?end-of-year achievement
-scores,-were #erformed. iResuics frém 1he~'anhly§es suggesf that the
degree of program implemencécion was significantly related to Sch the
number of mﬁch and :eading objeécives-masceréd‘by the students across

~all the classrooms included in the study and the students’ end-of-year

achievement scores in these two basic skills subject areas (canonical Re

I

- : Table 7 provides a summary of the results of the anaiysis' of the

.5998, p < .01).

difference; in student achievement among élassrooms ‘at .the high,

" ’average, and low degree of 1mplemeqcécion ievelg. As shown - in the
table, a consistent patcern of higher degreés of 1ﬁplemencacion and
greater student achievemenf is suggested, although ch; differences 1in
. student achievement among the three .groups of classrooms were not
statistically significant.  There are at least two  plausible
explanations "for the positive, y;c'noﬁ-significanc, trend indicated by

these results. First, the mismatch between the ALEM’s curriculum and
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i Table 7

Summary of Studant Achisvement Qutcomes for Classrooms at the High, Average,
and Low Overall Degree of Implementation Levels ’

Degree of Implementation Leveis

HigS : " Average Low
(N = 55) (N=78) - (N =5)
Variables y Mean SD ' y Mean © s - Mean S.D. F-test® '
Student Learning Progress ¥ |
(Mean Objectives Mastered) ' 4 | ‘ "
Math Objectives 2977 (17.4) ‘2897 (178 2021 (158) 287
Resding Objectives ~~ 33.49 '(20.8) 2852 (19.4 2701 (20.1) 113
~Standardized Achisvement Scoras . »
(Percantile Rank) ‘ _ S
Math §3.49 (23.5) 52.18 (23.9) 48.00 "(1959) 2.10
Reading 5359 (225) . 5257 (219 §1.02 (19.4) 1.92

Note. *Nona .of the F-ratios is significant at or boyom:.I the .05 level.

=t
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the ceec:_contenc, as well as the 1acicudevprovide&.under the ALEM for

teachers and _SCudgnns to .choose the 'améunc and varilety of  cask.

assignmenﬁs' (thereby di;écgly affeccing the 'number‘ of curricular :

a oneccives masceﬁed),‘>_boch’ are. - likely ;; attenuate the

implemeﬁtatidnfouccome _associaﬁisn. The secsnd‘plausiblq explanation

8 ' for the gon;signifiéant results has to do wich the small va;iance in the
degree%wlf iméieme;cacion>émong'che differénc éroups‘df piassrooms that
weré coﬁpared. »bue_la:gely to incensivé<ceaeher-cfainihé’ effbﬁcé, ché 1”
eﬁd-offyéar mean  &ég£ee of impiéméncééibn -scofes across éll cH;'
ciass:qoés, inclﬁding the s;ores for.fhose'classrooms at the low dggré ,
of implementacion level, -were quité high. For example, the bverall
score for classrooms at the low degree of implementation level was 812%.
Although relatively uniform ,impleméncacion is desirable érOmv an
educational | standpoint, it diminishes the . gpparenc‘

implementation-outcome association, since there are few low degree of

: implementation classrooms to establish the trend.

-AllocaJion and Use of School‘Time

" The study’s findings reported thus far suggest the relationship
between the ALEM’s design features (degree of implementation) and

]

classroom processes and student learning outcomes. To examine further
the -1mplicacions of the progrgm’s design for the effective allocacion—
and use of school time by teachers and scudeng;jN\kbﬁicional analyses
were conducted. The focus was on investigating the hypbghesize&
relationship between the degree of implementation and the manner in
which students in the scu&y spent chéir'learning cime; as well as the
relationship ‘becwaé'n‘;che manner in vhich students spent their learning
time and other classroom process variables.
Q- - - 46 |
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Relationship between degree‘ez_inglemencacion and the manner in

which students spenc their learnin& cime. To invescigace the extent to

‘which the 12 cricical dimensions of che ALEM were relace{ to che manner

in which -scudenc learning tige was spent, correlation analyses becween

the mean degree of implementation score for each of the critical

{

dimensions and the three classroom processnvariables related to the

< .

manner in which learning time. 1s spent (i.e.y on—cask, discracced and -

waiting) were performed. The results of the anaf\ses are summarized in

Table 8. Although the correlations were greatly attenuated by ' the

uniformly high ~deg£ee of on-task behavior (see Table 6) and, probably;
by the small sample of 'behavior observed for each student ' (five

1]

consecutive l-minute 'incervals for each of the 1,426 8tudents), more

v

than half the correlations were significant.

The overall correlation patterns shown in the table Bsuggest that

the extent to which the various critical dimensions were in place was

positively related to .students’ on-task behavior and negatively related

to their distracted behavior. Little relationship is suggested between

the degree of implementation scores and student waiting time.

The patterns of relationship between each of the 12 critical

dimensions and the "manner" variables are noteworthy. In general, they

>

seem to be consistent with the preni€c pacce:ns.‘ This consistency 1is

11lustrated by the fact that two of the critical dimensions under the

¥

ALEM’s  structural domain--Arranging Spacel and Facilities and
Establishing and 'Communicating Rules and Pfocedures--correlaced
significantly with students’ on-task behavior. In addition, on-task

LY

behavior was found to be significantly associated with

inscruecion-relaced functions such as Monitoring and Diagnosing,

47 A ////
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S Table 8 : -
Correlations Between Variables Related to.the Manner in Which Student Learning
Time Was Spant and the Degree of implementation of the ALEM's Critical Dimensions

: (N = 72 classrooms)

—— —

Manner in Which Time Was Spent

Critical,’Dimomionvs o . ’ On-Task . Distracted T Waiting
Arranging Space and Facilities C200 -8 | a7 .
Creating and Maintaining -.19 : 18 ‘ A7

instructional Materials

Establishing and Communicating o220 S, .18 -.08
y Rules and Procedures

Managing Aides . - ] .22° ~.20° v .20°
‘Testing | ‘ B : 23 20° BT
‘Record Keeping | B . -23°° 19° | 19

. Monitoring and Dinqno;ing .22° | 18 . ).16
Prescribing - p 23°° -21° .18
Trav;ling o 17 -.20* .1.8

i : lnnruﬁc!ing ' .26' -17 R AR

Motivating : ‘ | . 21° -.08 19 J
Student Planning : > -.22° | .20° 18
Total Mean Doérn ‘ ‘ ‘ .
of implementation ) : 40 I 31 -34

13

Note. ° Correlations significant at or baygnd the .10 level! | .
- ** Correlations significant at or bpfond the .05 level. . : ' )
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',?rescribing, Instructing, ' ‘and Mocivating; 'Ib'is,alsO‘noceworthyjchac

distracted ' behavior was found to- beiﬁnegatively\ cérrelated ’_wi;h_'
. i N - . ) 4 - - .

.

Vinscruccion-related dimeneionsi such as Prescribing, - Traveling,i

" Instructing, and Motivating.

B ¥ : . . L ' - . L
In general, results from the correlation analyses suggest that

implemencation "concexcs" (i. e., the excenc to which the ALEM’s cricical

‘design feacures were in place) affecced the manner (in which scudencs

u

spent their 1earning time in school. Furchermore, this relaCionship was
|

in keeping Wich cheyhypochesized relacionship becween the manner: in‘

which- school time "is spent by studen;s and‘ the implementhcion of

soecific‘program features. Of parcicblar-significance is the finding_'

_that ceacher expercise in inscruccion-related funccions involving accive"

-

Vinceraccions with students tended to be posicively associaced wich ;}b

\ [

KScudence’ on-task " behavior and -negatively associaced wich their

discracced behavior. Ic should be pointed " out chac, alchough shis

bfinding of a relacionship between ceachers instruccionQrelaced behaviog.

and students’ time-on-task is quice consiscenc wich recent ' reports in

»

the effeccive ceachingn research (e.g., Brophy, 1979 Nacional School

Public Relacions Associacion, 1981), Che similar paccerns of correlacion

B -

were observed in two quice different cypes of -classroom learning

environments. The inscruction-relaced ceacher functions associaced with

on-cask behavior under the ALEM were carried out in open and relacively'

" informal ‘environments where small-group and ,individualized inscruccionfuw

[

were the predominant instructional modes. ‘'On the other hand, data from

the effecciveQQeaéhing.reseerch primarily are from classrooms where

‘convenrionai group-based instruction prevailed (e.g., Good & Crouws,

oi979; Roeenshine\ 1980).

. o A
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L Relationship'betwéen.the manner in which learring time was spent.

"and other ‘classroom’ process variables. To examine the extent to which

other classroom process variables (é.g., the nature and purpose of

SR _teache:éstudent interactions, the .types of tasks on which students -

worked,'énd the settings in:which sﬁﬁdents workéd) were highly related

. correlation analyses between the'relevant classroom process data -from

the study and the three "manner" variables were performed. The results

3

are reported in -Table 9. (It 1is notfed here that, as with tﬁe;

]

correlation patterns between_degfee of implemén;atiop and the manper in

~

» »nﬂggnitudes of the signifiqént ¢orrelatidpst shown in Table 9 are the

likely result of the :small "variqnce in the measures used in ‘the -

analyses.) o
Ve

o '

~Of particular interest in this.series of analyses was the extent to

which the ALEM’s pfedidted classroom processes led to more effective use

of student iearning tihe.. From the program design perspective, among

“student-initia:ed\' fnte:actions' were associated positively . with

; distracted behavior and negatively with Waitihg behaviot,.thile

;eacher-initiatéd’ interactions 'weré related positively- to  on~-task

"behaviof , and ' negaifvely to. distracted behavior. Fufthermore,

instruction-related. ;1ntEractibns :,between‘ teachers and students

1

o v corréla;ed positively with on-task behavior and'negatfvéiy with'both

. ~
~

Qaiﬁing and management-related interactions between teachers ' and
_students. In addition, .disruptive interactions among peers ' were

assoclated with waiting. %

Q ; i ‘ o ‘ A C e I'
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to the manner im which'students in the study spent their learning time,

which students spent. theirf'learning‘~t{mg;‘ the relatively small’

the  more intérestihg findings' are = those which suggest that’




. ) Table 9 - ' _
o o Significant Correlations Between Variables Related to the Manner in Which Student Learning
Time Was Spent and Other Classroom Process Variables -
(N = 1426 students) o (
' Manner in Which Time Was Spent

L . Classroom Process Variables o On-Task . D.istr‘acted . Waiting
Interactions Between Teachers and Students = ! C .
' Studentrinitiated Interactions A - =0 - .08° . -.08*
b : ' Teacher-initiated Interactions .. .08* -07* . "—-.03
- Ipstructional Interactions with' - o ‘
Teachers o A -.02 R |
{ : Management Interactions with ' ‘ " .
. - Teachers 01 .07° -.07* -
Sharing Ideas with Students Q 01 -.03 ‘ 02
‘ Disruptive Interactions _ -.23" 03 217
« Activity Types L \ o
. \*'X ' Prescriptive : -.08° 12° ST
- _ Exploratory ' a3 -12* . -0
Settings I . oy
Group Interactive . .09* - -.10* T ~.04
Group Parallel . L ' .04 . -03 -.02 A
Individual ‘ ‘ -10° 10° .01
- Task Initiation ' R
, Selt-initiated . .07° o1 T -1 .
P Assigned Y 02 0

Note.  * Correlations significiant at or beyond the .01 level.
** Correlations significant at or beyond the .05 level. - - \




.

In general, the results of these anaiyées ‘reflect patterns
coﬁéiscénc with those classroom process'ouccomeélche ALEM is designed to
achigve. Thgse outcomes, in turn, seem to be assdciaced,:as prediccéd,
wich. the manner in. whiﬁh scudepc; 'spenc».cheir learning cime; ‘éor
gxamplé, one of the uniqde deSign‘ feacu;és‘ 6g//:;;\ ALEM 1is- 1its
insfrUccioﬁal-learning maﬁagemenc system, which is aésigned_spécificaliy
-fo help students assume’incréased résponéibilicy for'manéging.cheir own
learning and behaviors, thereby enabling>ce§chers_co devote more time to
inétructior? and leés lfim; to ‘roucinev classroom ~manégemgnc. The
contentions are thac' as students 'becomebmore.ﬁrdficienc'iﬁ_managing
.;heip‘léqyning behavior,'chgyzshowJé concomitant increase in ;he: amount
ofi'cime spent on-task, apd that as students spend more time oﬁ-cask,
- teachers are able to épend_ more time inscruccing. The correlécion‘"
patterns reported in 'Téble 8 'seém to prpvide'g?ldencélin support of

~

"these. contentions.

Cbmpafabilitylgg-che Findings with Recent Research

There are some interesting areas of agreement and contrast ' between
the findings reported in this paper and those from the extant research
literature on effective teaching. Perhaps the most controversial one ig

the challenge posed co.‘che ﬁredominanc data base on the efficacy of
educational practices that attempt to accommodate the learning needs of

individual étudencs "and 4che- educational benefits of students’ active

) \'< .
role in the planning and management of their ‘Iearning and ,behaviors.

. R

There is little evidence in the literature to support either the

* . . N . F' .
‘efficacy of the adaptive instruction approach or the practicability of
implemencing.adapci§g instruction prograiis in sthool settings.
) A i- 'f.‘ . N .
— ‘ o
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~ instruction-related interactions with teachers, lower - rates of

‘are of particular interest..

Among tfie most frequent criticisms of adaptive instruction programs
. - PR

is that they result in ineffective utilization of teacher and student

time as well as lower student achievement. It is argued by many that a

majdr:design flaw of such programs is the expectation that’ students work

. . \ N .
alone most of the time and, as a result, - they tend to have fewer

{

time-on-task, and lower rates of achievement than students in classrooms

where mére_ traditional programs are implemenced; In this cohcexc, the

present study’s findings related to time-on-task and student achievement

(. N f

L

Findings from the present study also challenge current ‘qpinion_ on'

the . "implemencabilicy" of adaptive instruction prograﬁs (i.e., the

| _pocencial for widespread implementation of progfams like the ALEM in

school ‘sectings). The general consensus is that effective

L
v

implemencacidn of adaptive instruction requires considerable teacher’
éxperciée éﬁd resources. Many haVe come coeche concluéion that even if
adequate schéoi orgéﬁizacional éhd resource supporfs could be provi&ed,
the knowlédge base on‘hoﬁ to éevelop the cégc\ar expertise requiréd to

effeccively impleme@:' the :adapciVe instruction approach is sorely

laoking; Based on the. assumption cha;’ic is excremely‘difficu}c to
"repgﬁducg"‘che special Q;;Efyf céacﬁers.brequire& b; such ,progr#ﬁs,»
findingé of successfu; demonstrations of adaptive instruction have been
attributed to unuéual ceachérs agd/or students. Hodéve}, ‘in the ALEM

classrooms where the present study was conducted, most of the teachers .

(moré than 95%) were able to develop the expertise, or use the expertise

-they already posséésed, to éffecciyelyfprovide adaptive instruction.

These results clearly point to. the feasibility and ‘bossibilicy that,’

with édequéce ~training support, 'a large percentage of public school

33 552) |



teachers éan provide the kind of adapcive instruction that generally is

believed tg be a rare occurrence. (It is noceworthy that results from a ‘

study cond oncurrently show significant improvements in program

implementation frtm fall‘co‘spring as the result of the utilization of a

daca-based,.individualized staff development program [Gennari, Tomich, &

Zajac, Note 11]).

Summary and Conclusion

The overall results from the study suggest . two major findings.
First, as, critical features of the ALEM were established, so were
classroom processes that are hypothesized to be facilitative in

increasing the allocation and use of school time for student learning

and teacher instruction. Classrooms at the high, average, and low .

degree of ~implementation levels were characterized by differences in
classroom processes, particularly the manner in which students . spent
their school time and the nature and paccérns of instructional

interactions between teachers and scudents. Second, data from the study

show - that it was possible to establish and maincain implementation of.

the ALEM in a Qariecy of school sét;ian; As noted ébbve,_chis findiqg

is ‘especially interesting in 1light of the research literature which

4

suggests the difficulty, if not ‘the nimpdssibilicy, of wide-gcale

implementation of educational  innovations (like the ALEM) that use an

adapcive instruction approach to help students attain high' levels of

'achievemedt in the -basic skills, seif-direécion, independence, and

social tooperation. Not only do the study’s Ttesults support the

practicability of implementing such innovative programs, but they also

. : ‘ . . i o . . .
suggest a composite scenario of classroom environments that differ

{aignificancly from traditional classrooms.
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The data from the 156 clasééooms suggest that fundamentg; chahgesv
can occur in the design and delivery of adaptive ihstrﬁction proérams in
a large number of ‘classrooms,t under the condition that program\
' implehentation’ closely apprqx%ggkés éritical design fgatures. The
findfpgs  show that teachérs wére able to establish and maintain
classroom learﬁing énvironménts'where the emphasis is on_devglopment of
self-reliance aﬁd perceétibns of social and vcognitive}‘competence; as -
well as méhtery of academic skills.- Furthermore, there is evidence that
desifable éLasa:oom processes (e.g., time-on-task and instructional
'inceractibns with teacﬂeré) identified in the reéearcﬁ on efféctive
teazhing"can indéea:be a;tafgea-undef adaptive instruﬁtion progfams like

the ALEM.

Despite the limitations of attempting to . generalize " the -
implications of findings ' from a study of a singie prog;am,’support is
» proyided for the"conten;ion epaﬁ‘ it 1is unnecessary toi trade off

achievement' {n - basicv,ékills. for student grqwth'in dimensions such as
 ind;pendence,"selerespdnsibility; and social cooperation. | Ateainment
of both sets of educational skills is éhown ﬁo b;'poséible through the 
creation of = learning \environments where rglatiyely Igstructuned
teacher;directed experiences can .be integrated. in studgn;;"schboling’

process with more open—endéd, student;{nitiétéd learning experiences.
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/Instrumentation and Procedures for Collscting
~and Analyzing Degree oﬁ’Implementation Data
Under the Adaptive Learning Engﬁronments Model
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’ Margaret*C. Wang
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e . A systematic set of instrumeamts' and procedures has been ‘developed
to ~collect and analyze data “.on the degree‘ of implementation of the

L. kf‘/r' S 6

Adaptive Learning Environments Model '(ALEM) in school . settings;

. \v __A ’ o ‘
Included are ‘the Implementatdon Assessment Battery for Adaptive

'

Com -

Instruction and a compute? program for analyzing and:&igsﬁgying the data

& "'“L‘p’/ . .
collected through the battery. L
- o

R4

K

‘Implementation #§sessment Battery .

for Adaptive Instruction’
3 A

T ey b e TR W o g : -~
N ) . . . oy N 5 . . . .

N . . ~ N ) e : P ’
. - L . ‘ N . \ b -
v . . ‘% s . . . " R

-~

wés_ Bdsedﬁ;on. the 12‘critical dimensions‘(festures) identified through
ro .

haintafning’ Instructional Materials; KCMIM); »Establishing and

N

Commuhicating‘f Rules and Procedures‘ (ECRP);_ Managing: Aides (MA);

Testing (TEST); Record Keeping- (RCRD); Monitoring and"Diagnosing ;"
. - . . _ :

C iM&D); PrEScribing '(PRES); »Trayeling (TRAV&;L Instructing (INST);

. analysis‘of the' ALEM’svstructural and action domains. The 12 critical

; . Developmentwof the battery of degree of implementation instrumerts °

dimensions - are Arranging Space and ‘Facilities (AS&F); Creating‘and'

'

4 X . . '» - -~ — - . i
Motivating (MOTI); and Student Planning (SP). 'The critical dimensions

o © . ] ' . _ ‘. ‘ ,
incorporate 96 performance indicators for- assessing the presence or

absence of . the critical dimensions in ALEM classﬂooms. Thea performance

.

r
indicators,v in turn, are grouped into the six instruments that comprise

o < A
L~

- the Implementation Assessment Battery. for Adaptive Idstruction (Wang,

-

Note‘ 7\)-. » . L a . o o - . -
O - " . ) : ) e A=-1 . ‘




A»Two of the instruments are used'in' observ1ng dynamic a%pects of

program implementation--the Observation Checklist for Teacher Traveling

N
'

Behavior and the Observation;Checklist for Student' Classroom . Behavior,

" Both areladministered during class time. Two instruments--the Checklist
for Physical Désign of _the €lassroom and ;thep Checklist = for Classroom
Records-——focus -on non-dynamic 'observables and' are administered when

g

|

students and teachers are mot present in the classroom. The final _two - ‘
instruments-~the Student. TIfterview and the Teacher Interview--are |
|

|

|

interviev.questidnnaires.designed to elicit commentssfrom"students“and,
teachers on vérious~ aspects lof' program_implementation, The leacher
;Interview is administered before"orh_after‘ class time;.: the ‘Student
.interview,fdufiég class time. ',’ ) S ' ‘ | - ) ‘

: . .. ~ ‘. S o . o . |

The battery is used by school personnel on a 'regular basis to .

S

vcollect information-for staff development purposes (i e., the design of
in-gervice training) and’ to monitor thé overall degree of implementation — )

of the”ALEM in their classrooms. Degreelof\implementation'data also are

collec%ed three times . uring school year (usually in October;.

.»February, and April) specifically for program evaluation purposes. It

generally takes about two hours per classroom to administer ‘the - entire-
i % ) ' - - .

battery. o ‘ : , ‘

-Analysis and Reporting of the

. Degree of Implementation. Dat
v..e ee_o__ mpmn naa&

o . .‘
A . ! . . |

.. ) 1

A computer program has been developed to analyze and report degree‘

|

"of implementation data in a form that can be used by site personnel to !
" design and monitor site-specific‘staff development plans for. improwying
program implementation (Schmidhammer, Note 12). Figure A-1 illustrates ' w
L . : : oy : . |
A-2 - |

-

{
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CRITICAL PROGRAM DIMENSIDN CDDES

' AS&F | ARRANGING SPACE & FACILITIES M&D  MODNITORING & DIAGNDSING . ~
CMIM ' CREATING & MAINTAINING INSTRUCTIONAL MATERIALS | -PRES  PRESCRIBING ) :
e ECRP ESTABLISHING & COMMUNICATING RULES}: PROCEDURES TRAV TRAVEWMNG
. MA MANAGING AIDES - ; INST INSTRUCTING N
TEST TESTING - ) MODTI MDTIVATING
> RCRD RECDRD KEEPING - C - SP STUDENT PLANNING
NUMBERS-IN PARENTHESES INDICATE NUMBERS OF ITEMS IPERFDRMANCE INDICATDRS) !
5 ONCLUDED IN THE:DEGREE OF lMPl.‘E&@ENTATION ASSESSMENT INSTRUMENTS . - : . “ » |
. o \ ’ - DISTRICT X : ' il
> . ' : +aPRIL, 1981 ‘ :
N - - AS&F CMIM ECRP MA .’ TEST RCRD * mMaD PRES TRAV INST MOTI - SP
- : » . : (1Y) i11) (27) (3) - (4) 3) 8) s) . 120 . 114) (] {3)-
- School A . o : - =
Grade 1 Teacher A 100 82 93 100 - 75 100 .100 100 100 100" 100 100 :
© Grade2 - TeacherB 100 91 93 100 - 100 100 88 100 100 79 ° -100 100 -
. Grade 3 Teacher C 100 46 85 100 . 50 100 100 80 100 . 86 60- . 100
Kindergarten Teacher D - 100 73 ° 93..' 100 100 100 100 100 w00 93/ 400 &7
Average for School 100 " 73 91 100 81 100 - 97 95 . 100 . "89 ¢ 90 92
School B ' R S ‘ R ' T
Grade 1 '~ Teacher E 91 73 100 100 - 715 100 100 100 100 100 . IOO 100
. A o Teacher F 91 . 73 82 100 100 100 - 100 100 100 ~. 100 80 100 AR
“a ' . Average 91 73 91 100 88 100 100 . 100 100 100 90 100 oL
> o Grade 2 Teacher G 100 - 73 - 96 100 100 .100 100 100 - 100 100 100 100
d, » Teacher H 91 73 . 96 100 - 100 100 - 100 t00 . 100 ~ 100 - 100 . 100 _
‘ ‘ . Average 95 73 96 100 . 100 100 100 100 100 . 100 100 100 C
! Grade 3 Teacher ) .~. 91 73 . 78 100 100 100 - 100 100 10 . 79 g0 . 67 .. .
‘ ;- " Teacherd . 100 73 96 100 75 100 100 100 . 100 100 100 100
Average 95 73 87 : 100 88 100 100 100 100 89 90 83
Kindergarten Teacher K~ 100 - 73 100 M00 75 100 = 100 100 . 100 100 100 100 .
‘ Teacher L 82 ~ 73 - 70 100 75 100 ° 63 100 ° 50 57 80 - 67 -
Average 91 73 85 100 75 100 81 . .100 75 79 90 83 -
" Average for School ’ . 93 73 9 100 88 100 95 100 @ 94 92 .+ 93 92"
) §_D29.L§ . . ’ . : . . o , - . ' i .
T Grade 1 . Teacher M - " 100 - 73 85 100 100 ' 100 100 100 = 100 100 100 - 67 .
L Grade 2 Teacher N 91 73 a3 100 . 100 . 100 - 100 100 ° 100 100 100 - 100
N Grade 3 Teacher O 100 - 73 . 96 100 100 100 100 100 100 100 100 100
Kindergarten Teacher P 91 73 82 . 100 50 100 75 100 ' 50 93 80 67
i T , Teacher Q 91 - 100 - 96 - 1000 - 100 100 88 100 100 100 1000 67 ’
- . R Average 91 86 89 100 "7 100 - 81 ‘100 <75 96 90° 67
. : Average for School K - .95 78 90 100 90 100 - 93 100 90 99 - 96 80
= - Average for Site C e S ' -
= Grtade Averages ~ . - : _ '
i’ ~ Grade 1 . 95 - 7% 90 100 88 100 100 100 - 100 100 . 95 92 |
Grade 2 . .95 2 94 100 - 100 100 - - 97 100 . 100 95 = 100 100
. ., Grade3 L 98 66 89 100 , 81 100 100 95 100 9 86 92
N Kindergarten L 93 78 .88 100 . 80 100 . 85 100 80 89 92 73
vy Overall- Average S 95 74 20 100 87 100 95 - 99 . - 94 . 93 93 _ 88
E l{llCL : ‘ . Figure A-1 A sample computer printout of a summary of degree of implementation data. -




'

the format for reporting the - data. - As shown in the figure, which

simulates. a vcompucer printout of the results of the ahalysis of the.

April degree of 1mpiemencafion da{a from Sc@oolfpiscricc X, the dacg‘are
ahglyted in thfeé differgn: levels’or ungcéf' school? grade level, and
class (ceécher). The mean scoréé'for the .cricfcal ;dimensioné ’of the
ALEM afe ‘reported’ in 12 separate columns. The na@es ;nd acronyms for
the d{menéions are }isced at the ;op of the pfincout. ~The number in
parentheses under the acronyﬁ for eacﬁ.diménsion‘indicaces che"cocal

» " )

number of perfofmancew_indicacprs ‘incldded in the six . degree of

~ ) -

idplemencacibn instruments for that dimension. For example, under CMIM

. ' Y . .
(Creating and Maintaining Instructional Materials), shown in the second

- colymn of Figure A-1, 11 performancg indicators are included in the

instruments to assess the implementation of that aspect of the ALEM’s

design.' The printout also includes dinformation on each teacher’s degree

of implementation of "the 12 critical dimensidns, as well as mean
. , : s ' . : - :

percentages of the degree 'of 1mplemencacion for each grade within a

particular school; for a given school, and fdr speqific grade levels

across an entire school district.

w

The kind of summary,analysis_shbwn in Figure A-1 is used by school

personnel. to determine areas where improvements in' program

'impleméncacioh orfprogram refinement are needed. Analysis of changes in

degree of implementacion from one assessment period to the next, for
éxampie, provides information to ‘teachers about chei£ implementation
pfégress,‘ as well as the -daca base for designiﬁg and evaluating the
effecciveness‘of schools' staff development efforts in improving and
maintéining cﬁijr degree of ﬁrogram imﬁlemencacion. ;Ih addition, the
overall dégree of implementation acfoss a Qarte;y of schools> for -an
extended period of . time provides evidenqe of the program’s

SR N PR




. '"implementability." That is, the proportion of classrooms at an overall

high degree of ihplementation level acrosé‘a varié;y of schools and over

"

a reasonable period of time serves as an index for assessing the extent

to 'which progfam 1hplementation can be established and maintained
) - N - \ .. S 2 M . . . . ‘ :
consistently by teachers with different characteristics, on a wide-scale

baéis, and in different school settings (Wang, Note 13).
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