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St PR

through -adaptive 1nstruct1en. Eod1£1cat1on of the env1ronment to o o

_consideration in the. deveiopment of ‘the’ ﬁLEﬂ ‘The program s‘ﬂe51gn

1ncorpbrates the use of interventions when._ necessary to modify a

e =

“student's capab111ty to function, AQX:vervxew of the program des1gn

and supporting research associated with development, xmpiementatzen,fi '

and ;evaluation of tF e ALEM are presented. Results of studies &re .

organized into major categor1es. These include the degree of -

-',1mp1ementat1on of the program in a variety of school settings and thei
program's impact on classroom processes, . teacher time use, and s

student achievement in mathematics and reading. The implications cf

" the 'findings from the perspectives of instructional design, program )

evaluatron aﬁa résearch methodolegy are d1scussed {(Author/DWH)

K
L‘ ( . . . . o . S =
QS K : . e : : . . | . 2.

B

B

B o o . 5 .
" . E y . A
. _ . : .

7- : . ) ‘f# il ..d




3.

’1

C

1

43

|
1
'

2

D

3

ERIC

Aruitoxt provided by Eic:

'WDévelopment Center,

-

Nl

Lo PR I . PR “u

-

-9

L

orginating it,

‘ ‘ _U.S. DEPARTMENT oisnpcxnoﬁ B

*"__, NATIONAL INSTITUTE OF EDUCATION 'A

P o EDUCATIONAL RESOURCES INFORMATION ‘

R ~ CENTER(ERIC)

ol s M This document_has been. reproduced_as
o ‘received from -the person or orgamzanon

N

Minor changes have been made to improve

K

C
) jreproducnon quality.

"N position or policy.

KA

g

-~ Theareseéréﬁ reported hereIn was supported by the Eearnxng ‘Researchy and
as a_ research -and developmenc

supported in part
The Opinions

expressed do
agency, and no off1c1al endorsement should be inferred. -

’

‘Chapter in W. C. Wang amd H. 3. ‘Walberg (Ed§ y. ° (ia preparation).
'Adept;nu,lnstructlonuto.student dxfferences.g Ghié&go'4 Nationai Society
for- tne Study of Educatlon.‘ ‘ - - : :

. i -

t official NIE

&



©7 . This ovéi#iéwé of the" ﬁragfam -aésign~i and -
éﬁ&":,. y

“EnV1ronments Wbdel. _ Results fromﬁ

‘and 1mpact initerﬁsaégg

,.wd@

1mpf@meﬁ;atlon

TR N,

: _ BT . -"-\‘“.J':' . JQ,
.sited 6%ér é three-ye r:péridd: Impllcatlons of the flndlngs

ff

perspect:ves of

i methodology are also di

Y.
- R l" s
& sy
‘o
a -
. .
_ v
- < '
v - . :
;
|
‘
* v
-
A .
] - ~
¢
. )
. . R
_ -
L : ;
- - .
- ] s '
: [ .
: v "
¥ ¥
s
Pl

O

ERIC

Aruitoxt provided by Eic:



. i : ’
i / ' ’s_ . : . .
—= Ln —Aaapt%ve—eea;arna—anvaronmeats—MoaeL‘
sl S : o e ) : . R
T : S Besxon “Tmj lementatlon and foects o N
- P 3 o .

The overall ggal of the Adaptlve Learnlna Envrronments Model

opportunities for learning -sutcess for ,most lf not all 77777777

through the prov1slon of adaptlve lnstructlon. 'rnélpfogram fdesign is,j(

based on the,premlses that students learn,)in7 dlfferent w'ysk.and at

'ént rates and that one alternative for maxxmrzxng iearnxna rs to..

Hn
l-h\

&’I

) o . . . ¢ . . . . .

provrde lnstructlon wh1ch adapts to those dlfferences. Furthermore,-the

on of student dlfferences requlres a varlety of inseructianal'

SLd L I

* -methods and'learningg;exﬁeriences that are ;matthed_ to the iéafninglﬂ’
Charaétéristics and 'needs of lnleldual students, as well as eXpllClt
. 9 .

s lnterventlons that lncrease each student S capabllilty - to profit from,

. ;jaiiahie instructxonat and iearning alternatgéés. Thus, modlflcation

) ofwthé.énvironment'to accommOdate

alternative - lnstructlonal stratecles, prov1sion of dlfferent amounts’ of

}‘Yi_instruetion, alloﬁanée for 1nd1v1dual dlfferences in rates of learnlng,

‘_ ) o 7 - : . ' Q S . 'l‘ . ’ 7.'7777 Y
R ‘provision of ajvariety'of learning optlons) has’ been an- lmportant desian
v : ) . PR

\icbnsiaératian[in the deVelopment of the ALEM. In addltlon to _necessary

K :i\\adjustments in the:tearning environment however,,the program s design -

: 1ncorﬁorates the useiof tnterventrons, when needed* tof modlfy each;

- , &
r ~ -

3_\. iStudentvs- capabillty to functlon under, and profit from,'such school

7
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"d1rect,é";nstruction,wtnat has‘been shown to b

mastery 6és'ba§ic academlc skllls (Bloom,

’ inquiry;~ Self-management :and

'Marshaii i981; ' Peterson 1979 Wang, l983xx

" £
: .
hadis
-
i K "
¥ K *
wE '
L

Essentlaiiy, the , xtn% s _Eairiéuium jﬁdmbinés .préscriptivé,=

v

1

cooperatlon (Johnson, Marnyama, Joh'gon,. Nelson,f;'“

v

Among-~ he .expected program outiomes fop students.' a&éa*,=' e
: PR _.‘ -y : .
competence and confldence ln thelr'own abllrtles to successfuity acq
. . . ]
: sﬁfiis ln academic learning and in management of thelr benav10rs and %he' S
classroom~’énvironmentsz At 'Eﬁe ‘same: time, a hlgn deoree of program;
lmplementatlon lS expectedSto resuLt ln lncreaSed amounts of trme Uspent
':?;by teachers;providingginst tton ratner tnan managlng students. P
. . L o e

RO
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outcomes.
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,?igure; 1 * shows . the

conceptual\'modeft of" pfagfaa desiEnv and 5]
‘ mode L / ,

; evaluation ‘réSéaréh;‘tnat.‘5a§”‘p;avidéd--;hé- bas15 for the program of

research Leading to develobuent and validaticn of the ALEM. &s snownjin"'

’

Figure, 1; tiv fodel éoﬁéiéEé of Eﬁféé major components. The first is
< N . . S : . . / .

tne program deslgn component (snown by tne _rectanguiarf boxes, on ;tﬁé'

léfﬁ;ﬁaad side, Figafé,-t)% :The~Second'componentuis'related’to'proéram

pmplementatlon in scnool settlngs (represented by the c1rcle),"han&L,EEé .

]

Chlrd component fbcuées,fon evaluatlon of related\process and pro&uét

K




Program design begins Witn_,the ;dentification of instructional
I A , i SR

‘:gdaléi and . gtudént-charaétéristieé.f This iﬁfarmaEidn constitutes basic

‘tne ong01nc'prov13ion of adaptive instruction in classroomvs tings, as’

.well as tn05e dimensions related ' to. - ciassroom—levek Supportifor- program

: impiementation;_',fhe 'arrdws in, Figure 1 suggest that;

;evaluated in relation to (a) the actual pre se”ce or_absence

¢ . o

| ~

‘ ; )

t

'1of

o . @ : '
program dimensions, (b)‘ thHe ' extent to wnicn implementation of the -

»

rdiménsioné ieads Eo specific classroom processes. that are hypothesrzed

43

s . )
[ . - .

criticai'

-

UCCOMES are

to be characteristic- of adaptive instruction; and (c) thejéxcent Lo o

' which the classroom processes lead' to students’ soclal and; academic .

competence: - . . q, ' o T

-~

£
—

-

kR o , > o _
: dTWo'categories of critical program dimensionswhaVe been, :ggeﬂ?ified'

LY
a

as classroom—level requirements for effective impiementation of adaptive

CaC

1nsttuction (see tne two large rectangular boxes on the 1efq—hand side

v ) . ’ v,

'-adaptive instruction and the classroom management and resource supportsi

3 1

~

a - : s ' , N ' . o
vrequired for effective xmpiementationr‘of"‘adaptiye ;nstruction; ‘The e

‘of Fignre D v These dimen51ons are related to the process of: pfovrding }3;'

. dimensions'associatedlwitn effective-provision of adaptive  instructiom |
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i L S . . .

‘are Creating and,ﬁaintaining‘instructionai Materiaig, Béveioping étndenﬁ

' Self-Responsibility; Diagnostic Testing:@ Instructin . Intéraécivé

- . p

Keeping. .Dimensions identified as . critical for

-gupporting ciassroomi

. Teaching, Méniaéfiﬁg and Diagnosing, %otivatIng, Prescribing, and Record

implementation of \adaotiﬁe instrﬁction ;arefﬂaﬂéanging Space ‘and_'

i
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. represent program design features and,classroom praétices;;haﬁ"nane been

found to ;e éfééctiVé_ By,ményuréééarehérs;andApractiﬁionérsytﬁrophysni

' 1979: Nat:xonail: School Public Réifatiaﬁis . Assoéiation 'léél; Walberg, .

K 1983), vfé Indrvrduai program dImensxons are. nét unxque to the AﬁEM..

& ¢

' cluscering_ and syscematic integration of the dimensions into " a

: 3
) _ - - . . P . S

gbmprehénsiVEVprogram; }Ih‘faét; thé,conténtionliérthat the préséncé' of -

. . " . -~ A . S

'5&§"'§iag1é',aiaéa§iaa is. unlikely to fead to effectxve ada?ﬁfve

instruction, (See Wang, Catalano, and Gromoll, 1983 Eor a: discussion .

-

-

of the . design and operation of the program diménsions.)-

.

.

: ;'ofisupgorting:research; As Outlined in the bottom box of Figure l itnxsﬁ7'

=3

researéﬁ has conéistédfoffémpiriCalfstudiés related to.,program design

9‘ s e ~

e and' program évalnatidn studies of implementation and outcomes. Tné['

firsc line of research—-empirical studies relaoed to program desion——can

r,“‘ " N I T Y

4,.55 characterized as 1n$tructional experimeniations assoc1ated with the;

P : - ’
. .

}‘Sfu 2 A L . ,J

the" operationalization gh& 4 rntegratron 4 of what ;isi kaaaa ,ffaa

psychological theories of learning, and from research‘ on instructional

n B

. ‘¥
e

K

8 N . . .
hierarchies in the various basic skills areas (Resniek Wang, & Kaplan,

.lj'u 1973 : wang, Resnrck &vBooier, 1971) deveiopment of dxagnostxc tesEs'

“

- 5,

and student progresgmm%§1toring procedures (Glasgf,b 1967 Lindvall &

O

ERIC

Aruitoxt provided by Eic:

e‘,rronments thac successfully accommodate ‘students diverse “needs. g

Examples of this worR include development and- validation of curricular,;

] deveiopment of program domponen:s.z.fhe;focus’of»tnis research-has beenJ



-",4k»e,L9§1;'Qaégf&ruiﬁgg )
self—responSLbility training program (Smith 1976!";§tone & Vaughn

N

197632 Wang; 1983) - and development of a data-based, staff ‘development

~

o
LTI
e

B ) !
- prograd QWang;;l981;i-W3Q8,& Gennari;ai983):';£ﬁ;5 A PP
B — 'fff - g '_-', e T

related _Eo program impiementation and: evaiuation. SpecIfIc research

: questions have dealt with -the” practicalities bf implementing adaptive

inStrnction’ in school‘settinés and w1th program efficacy. StndieS;haVé

;.fffocnsed on xnvest15ating what it EaEeé to implefient amd maintain anm -
} o . i o A
: ﬁadaptive instrdction program, Whether:or oot it is feadible tQ»Imptement'

I . P R -

siich a prbgram widély in'différént §chaoi_§étting§5jand_thé -mannerﬁ-and7-

L S

.éitéﬁt to whlch varIons components can- be pnt together in . complementary5="'

~

RS

; ;ways to form. a *cohesive :and:-comprehensive progfam-v‘for school

N e Lo o i
”impl%pentation. In-additioﬁ;'research in-this area has been designed to

—
.

: characteriie the - actnai operatIon oﬁ .the ;Atsn';fafﬂ'cﬁé 'safpaééw;afgaff“.

£ ey e &

./ﬁnswering ba51c program development and refinement questxons snch as,

S »
‘ < b4

"How can we do it bet;er7" ‘ﬁnd; "For whom, and under what condicions;

. is_thé prdgram sffective?’ /e

N S - . - ' .m,":"" -
'# 8-, . - B - .- ’Jf‘fl -
Essentiaiiy, the §tn&ie§ of progfam Impiementation and -efficaéy

A\ -
'A/

have ‘been aimed at investigating (a) the extant to which implementation
e 1 ¢ ..

: -pﬁ,varidus program components leads to\the presence of ~those speclflc

§ claééroom"proceééés Ehatriare hypothesized to support Ehé pfé?iéion of
AT T o o _ T

(adaptive instry

\ 9 —

g

v, . b i

studies 1ncinde anaiysxs of program impact on teachers ‘and students’

o
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tion;:*andf(h)'the*extent to which the preserce of those

T classroom pr cesses leads “to, Stndent' acﬁiéVémént._;Exampiég of such

use of time i(.W.'a.ng;"‘ in'np;eee “a; ~l983b;f17Wang.&iwalhergj‘i983) and

£



 .§£té§- (Wédé;'vf pre ,5;3: wana & Blrch Wané;7hein§3rdt? &

"jBS§tdﬁ;vI§80§‘ Wang, Peverly, &9Randblph lnv:

chHéu;%;}Lé?ﬁ; Wang & Walberg, 1983) 7 fﬂ:‘&r_wa&iﬁgg, f‘”

,!-

studles were designed

Lo

scrrool : sites _" With .‘differe’nt;_g m

'4:
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Six chooi'éites where the ALEM was -
: SR

":tﬁé”“ ioéai school distriéts' o

-

?ﬁ{’?_scﬁgfl year. (Follow Through 1s a natlonw1de compensatory ggucatlon :
program ,sponsored' by the U S.“ Department of Educatlon ) Study II was

}cartied-out duriuG 1986 8t in 21 classrooms am school sxtes Mwhere :the

KLEW aSvthe core educatlonal
.3 , : .
‘in: whxch mxldiy handtcapped and hOlfted

2 oY ) . . >

. were mainstreamed on a . fuii—tlme basis. . Study IIf was. a’

:,\-

repllcatlon of Study I; it'ﬁas carried out»at flve collaboratlnv school

Q

- “
~ .

"Siteéi'that partLCLpated in the National Follow Through@Program durlng N

Voot

the 198i—82 schooi year. Study fV was a repixcatron of Study II

was’ conducted_'durlng the 1982 83 school year ln I .malnstreamingﬁl' g

";"majdr headlngs.

student 'achxevement in math and readrng.~
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ct

. Degree of lumplementatiod -, = *
el S S »

‘Data on degree of lmplementatlon Were used to address four sp f

"questlonsv related to tﬁe Implementabxllty of the ALE%.

'f'are‘(a)'“Tonhat=exteht was'an overail hiohf deéree;‘éf Impiementatlon'"”'”

?

S e e ‘ l ,,,,,
.-attained : across a varlety of school srtesV“ (b) ”To what extent dldij

2

‘tﬁé;deggéégdﬁliﬁpléméﬁta:idﬁ lmprove over. cimé?__,iju3__{fjf‘t here

"'é’i‘gﬁdi’.fi‘.’caﬁt‘?— ‘differences '“'iﬁ, :_Eﬁé"_‘
“elassrooms with different overall - -degree of. implem‘e‘n‘tatian scores""' ,

\

'Eaitéfﬁs of rmpiementatloh aﬁdﬁg.fé

‘-

'Hlédag,'Qd?_?“ﬁeré;dthere ’differéhcesf'iﬁjtﬁe,dearee of. lmplementatlon af:fff'ﬁ

‘- ,.‘.4

e

T

R . N

AﬁEM was implementﬁd“-and S

Overall Degree of Implémentation . = | “

2
R

The fmpiementatlon 'Aéééééaéac ‘Battery ESE A&éﬁ?&%é ;fﬁstrdctiéﬁ_-’

f(wan l980b) ”as‘iﬁsed%;tc"°f"’ th§. degree of program"d

I melementatrona The Battery, whlc

»;and absence of the. critical drm

~

jgﬁ;ﬁérfor@aaté 1ndicaf6rg?tﬁét' : 'thraugn“:systématica-

.}‘
\ systems *for

o

program;imple,
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.prov1des a summary of theifregﬁfﬁ

. _be:—'establlshed
e -iﬁﬁle?entability) :he méan spr:mo degrEE of lmplementatlon Sébrésiﬁtééyfi?_,,

;g;ﬂ;éﬁéﬁﬁ fiﬁ" the Iasc columh underv each study) were ek mlﬁé" ﬂ;'fﬁe»,,;lt

1mplemencab111ty of the ALEW is suggested by the generally hlgh sprlng

.deoree of xmpiementatron scores across all 12 cr1t1cal dlmenSLOns and by
: X RS S P S :

qurovements in Program quiementatron;'ﬂ;

* .

’3 &

R
N
NE

& mean scores for fall;" wi

i.s.tﬁd'y" were. ,éxatﬂiﬁéa:-i' A cons

was ﬁoredi c1LLgf6ﬁr'§tudie§; Furthermore, as $hov

,;wiﬁtéﬁ .and. spring. were statistlcally sianlflcant a

T P TP p
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ﬁ'programmat'

_survxve under, or cope with t disruption that 'can be caused by‘-;;;

‘the initial three donths of thsir ‘operation. . . - fj-i-;' .

'differences in the Implementation of ‘various:

N implementation level have scorés ‘at . or 'abj

:@Eiﬁiaaig.&iaéasiaﬁs. Data from Spring, 1981 for Stud es l and;II were.

R e ,,;';‘1”

It is noteworthy that,'in most - cases; thef:greatest‘vchan&és':in;ff;a

degréév of implementation occurred.ibétmeen the failmand Winter?data[;y':
. / =0 ‘ . : B ’ : P
collection periods.ﬂ In a way, this finding is an additional’ iﬁdi&é&é? s

N

'of the program s implementability. It reflects one of ‘the criteria for

successful implementatio £ an schooi innovatnon that re uires maJor'
%gp >’ qu

chances-—the reality is that teachers and students cannotf

”\;.

initiation of an innovative'seﬁool program for extended periods of time. -

'fénccessful impleméntationuof:new”programs_is- unlikely unless c;ItICair

1aiaé&§i6ds of the programs are implemented at an acceptable level and EY

<

;reasonahle implementation routine is established and maintained duringg

~ - . - co "

[

Another qﬁéstion’df intérest in examining the < degree of -pfogram

..ﬁimplementation is;fwﬁétﬁéf .6rr noc,\giile is Ia,consistent pattefﬁ.afl

amdnaj

"4; classrooms at- different overall degree of Implementation ievéls. Scores

2

-tin fndividual diménsions‘for classrooms grouped_at' high average, -and

.‘low degrEe of Impiementation levels were examined.- A class is,rated as

being at a hich degree of implementation level when a score at 61 .aooye“

85/ Is obtained in 11 or 12 of the critical dimenSions. Average degreer i

b
[t

°of implementation classrooms are those thh criterion—level scores in

3

'six through 10 of 'the dimensions._ Ctassrooms at the low deoree of

a7 P -
P | .
v

i-f éS%__in. five or fewer L




O
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suggest that all three groups had ‘mean scores .at or above 85% in four of

Page.13

-;uSed in the analy51s. - éummar§:of the mean‘-degree_ of implementation

'ecores for each of the 12 critical dimen510ns -among the three groups of'

,..'/ -

A
’,iciassrooms is”presented in Table 2:

4

each critical dimension were eiaﬁined con515tent dIfferences among the

‘three groups of classrooms were,;noted; Moreover; ,the.,differences

' suggest a hierarchy of teacher expertise in classroom implementation of

adaptive instfuction. As shown ia Table 2, for example, 'the ' data

R R - . Sl «a _ Sl L e -
the dimensions: ,RéC6fd Keeping; Prescribing; Diagnoétic Teéting,--and

_ ﬁéﬁaging Aideé; Given the nature of these. d1men51ons, it can be sald -

.that,»by the end of the school year, all teachers in the AtEM-ciaSSes at -

f;the Follow Throu°h and mainstreamln° 51tes were~aoié'to achleve a hlah'

o
a

 level of ;iﬁﬁiémeaeaaiaa of the basic . mechanics  of 5Eaviaiagf

¢

1nd1vidualized instruction;, The major dlfferences between cl 15588 in

"the average and hloh degree of lmplementatlon groups and thosé ”in"théj_:

'nllow degree;-of lmplementation group were ln crltical dlmen510ns related' S

to classroom lnstructlon and management. These dlmensions are Arranglng

Space. . and 'Faciiitieé; Egtaﬁiiéﬁiﬁé' and Gommunrcating Rnies and

Procedures, Monltorlng and Dlagn051 Instructing, and Wotivatlng.;
‘ ' - cre e e e x‘l .
* - ' '
: Te
A
. . i'lﬂ;

When the patterns of high @ean degree.oélimplenéntation'écoréé.Vfor S



Differences between the hlch deoree of implementation group and the"

average_ and <low -groups; on tﬁe;’other hand were ‘found in thmee

dimensions: = Creating  and Marntaxning instructronai ‘ Materrais,

: uidiéfééiiiégLTéétﬁidg;; and Developing Student Self-Responsibll;Wy;; A

behéviofggéﬁdxﬁeEdw ,knowiedge of thefnétUr of:the tasks to be learned'

rand ability to prov1de instructlonal resourc d learninc experiences~{;‘°";

3

for meeting‘individuai_stndent needs;

X . N ’
a ' .

‘Thus, there seems to be'a cléar. hierarchy. of teacher expertise

. - - - - - ‘ S oo : B T L e L
.associated 'With implémentation',of tne-ALEM. All téacﬁé:se:including.
B those wnose oVéréll dearee of Implementation séorés were considered to

s

be .at‘the "low" level-~had scores at or[above 85% (the'oriterion'soore)t.

in  dimensions réiétéd- to the basic . mécnanlcs of  individualizing

instruction. - aa'wevef, teachers with ‘.ﬁtiiiéfanv Low - degree  of
- implementation _séores'tgeneraiiy“ were:jbeiowr f' 85/' criterion--.in'

dimensions réiétéd to;'ménagémént. of the classroodm environment and

-

:instructlon as well s? thos é reléted to thé' ongoing édéptétions'”

required for the instructtonai—iearning process. It xs noteworthy that3lif"

. for - the Iatter skills, the 857 criterion Was attained only by Vteaoners F

ERIC
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Comparison of Implementation of Adaptive .
: - w_ S
fostruction in ALEM and Non—ALEM Classrooms .
— - T : v
gate  the extent Eo owhlch 'EBéEé were - significant

-

‘ﬁyadaptive'insﬁrncﬁionggﬂ

S e

,group) were used In this analysxs. The resuits are summarxzed in Table
3. The mean percentage scores 1in each of the critical’ dlmensnons for;?

'classrooms”,at each grade level as well as the total mean scores‘for :

.w‘* .

both groups of ciassrooms, are reported.

4.

ﬁ.’f‘ "7 . Insert Table 3 about here .

N

Two najor findings are suggested by the data reporEe& in: Tabie 33

' 'examlne'., Data fr om Study II (the only study that lncluded a- comparlsom_f-

gégféé i

A 4

: Fi}St;-3én overall high degree of lmplementatlon of-the4cr1t1cal programf :

-&iﬁensioﬁs a&g aEEaiﬁed in the AEEW ctassrooms by the. end of the scnool;
. 0
year (922), whlle a comparatively much lower degree of lmplementatlon-

score was noted for the non-ALEW classrooms (46%)-—a .dlfference of &69

-percentage'_ po:nts. ‘ Second 'dth dlfferences ~in 'tﬁe7 degree of,._f.

lmplementatlon scores for tne. AiE% and non—AtEM classrooms lncluded
dimensions thatﬁgenerally_are-considered co‘refLect_eXpertise ge&éfié to

ééféctiéé,iﬁétructidn‘(é,g;;:éstabiishing-ana]bgommusicatiﬁg Rules - and

H
- a

Procedures) s

in: thé progress made by; ALEq  and aba-ALEM tedchers in



O
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Iq

. general, the ALEM

v

four studies ébhéiétentiy'

ALEM; That 1§? they provid év1dence of the fea31blllty o ? S

.

H

dimensxons of the AhEM\?% a
iﬁéih&é‘;§td&éﬁté fromfd;s{dvantagEd backg;oapds.ahd_studehté,

having}?speciai“ heeds:‘\

'Imptementatxon over txme, and dxfferences in patterns of imptementatxon

were gotéd ‘for teacherp- with ‘bverall high dégréé'bf-imﬁgﬁﬁéntétidn

scores and those with co paratIVeiy tower SEéféé,' Furthermore, ihen the

degrees. of adaptIVe i_structich\\in ALEM' and non—AEEW cLasses were_t

compared, the non—ALEw claéééé Eddréd“conéiderably Lower, teven. in
- T . N A |

dimensions- Widély réc'ghiZEd as reflecting generic éXﬁértiéémaSSGCiatéd

with effective teachigg: = ~ - L

:

2

- 'Data on implemgntation of the ALEM in . schools challenge current

opinion on’ the /implementability of ' adaptive ihétrﬁiiétihh; or the

[

potential for wide-s caie impiementation in schooi settxngs. .The generak
) O - - S o
ccnsensus in fhe -effective,'teathing literature (e g., Binnett 1976

Brophy, 1979) is that effectLVe 1mplementatlon of adapt1Vé lhétruCtldh

Sy e @

',_requlres conSLderable teacher- expertlse and resources. Many have

v idétrdétiéﬁ; in reguiar,éiaés,Settings ié_ééféii lacking. Furthermore; -

'\- . -
@ -

._conciu&ed that evgp l1f adequate' school organizational"and 'resource

¥
a1

'éuppbr'é could be prov1déd; the knowledge base of hHow to develop ahe

teacher expertxse requxred for effeétive' iﬁpléﬁehtatibh, 6f:;ada§tive

W . ) A

. - > . N . >
e Y “y R ) .
. .. e oo . R

'flnd%ngs frdm successful demonstratlons ofs adaptlve ‘instruction often-
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hévé‘”BEéﬁ -attriﬁu:éd i&; unusual teachers and/or

. 7- > ‘ /-

extremely dlfflcult

;ggfj reproduce@3 the _speciai sort"qf (6f teaeher expertlse)

""" v Although‘so”f'

/

: a;nd_ ;che. S

_‘.\‘ _'

1_:é$ul” under —Ehééé circumétanc5§ scoﬁL§~'1hc1uaég pdér;;V§*c”
Thus, the facé that on the average,;feiéhefé in’ail: " four™ scu&ieé

éChleyed 'dr exceeded the; c;xterlon for ‘ deggeezeqﬁfpfogram'

) implémehta;idﬁ"indicatés-ﬁﬁéitgipility,cd!dévgkq ,théféxpéttiée;, and/ot

S T A RPN j,’;ﬁée,, s "E : Sy
use : the expertise they atready;posséssed; to_eff’ct Q Ly 1mplement the--
DTS B . 7'\ . " R . . : : .‘.— PR o R " »_.' -
.cricf@élﬁgfdgréﬁ féaﬁﬁrég-*af;¥thé ALE&; 3 ?iﬁaiﬁgsjffrom~.the-‘gnudies_=‘%‘
¢ < v ) R .. B e

°

suggest the feasxblllty and pOSSlbllity that with systematlc tralnlng,_f’-gf

A céﬁtfa1<issué in dssessing

extent to whlch iﬁﬁieﬁéﬁﬁéflon of- 7_'“éfiﬁiééi.&iﬁéﬁéféﬁéth'EBé:P

léédé'td.intended-dutcome§;. In“other words,’{the questlon has been,

B N

= reiatlonshlps'gHbetweeq‘ ﬁfBéfiﬁ .'lmpiementatxon and (a) ;claSsroﬁﬁ ife

- p:ocesseég”(ﬁ) teacherfuse‘of‘elass time;7 and (')' éEu&édE' odE&éﬁéé.; B

e . - _'“ . . 7 . 5 . ‘ ; - . »
R B | A
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, Program Implementationand . @ . ' T 1 S S
: ] BN - ' . S . 7 . ) ‘A A,-"
S L B S I S R
Classrbom Processes - ‘ L et b
Le s L T
SN 4 S SN e s ,@

fFBnE"éépafate questions were
. ) __,_i

‘ . ,

relatlo shlp between. deg ee of 1',°

,/t - ’
"To what extent did lmpledﬁntatlon of ‘the

i :%LEWR lead ° ‘th

de51aned to achieveVQ; ' "Dld dlfferences Ln the overall degree of

- lmplementatlon lead

f~i "Bxd Improvements i Veimpiementation -result in positive ‘changes in

s

classrnom-- processes’" ' .andr "Were the differences in classroom

-,

o _— i - E
deorees of impbementatron’".t”

e %

# . <.“To investigate whether program implementation led to the desired

-

e ,' v..‘, e El . ',.fl-.,‘,».-‘,',",,,, ,,,Ll. o — ,';,,:_,, - :,,,,f;,,,,,,: e e —  —..3
patterns'_ofq class:bom'processes— the degree of lmplementatlon_data and .

.

the observatlon data on. classroom processes collected ia all the fifét:

= 72) partic1pat1ng in Studles I and II

were an'lyzed (Wang & Walberg, 1983) The Student Behavior Observation

Schedule 'CWé"é—ll974) waS‘dsed to obtaip the classroom' process data. 4

Ian;flcant overali reiationship between implementation and classroom

@ . .

¢

T

elatiénani§5 tne* extent. to’ whxch ciassrooms at the three dlfferent

?

degree_c{;iﬁplenentation.Levelsrexniﬁited diStinCt;patterns'of classtoom

rocesses 5was analyzed. The results from this analysis are summarized
? Lyagce : | , , :

[N
- i i -
c L e .

T L e - . -

-in Table &

Emc

Aruitoxt provided by Eic:

Yoo e

_processes in ALE% and non—ALEW ‘classrooms characterized by i different

prdcesses was suggested by the*fesultg from the canonical corelation

analySLS (canonlc LR=".36, p< 01) Ia nadditian_ to this overall-

"




. A . oon : : :

N :

- Insert Table 4-about here
. . e et 5

e three implementation levels: - For example; tfie ,data on  the

- differences in the frequency of.management intéractions between teachers
‘and students suggest a pattern of .lower degree of implementation

1

o e m e — o

associated . with greater frequencies of observed management interactions -

between teachers and students. ‘The data .also suggést that the

.

v

interactions among-students were moré constructive in classrooms at the

1

- degree of implementation classrooms seemed. to spend less time working im

individual séttings, compared.to those in the average and low degree of

students engaged and thé mannér in which learning tasks were performed.
.Students in the high degree 'of implementation classrooms were observed

‘to spend_ significantly more time on student-selected; eXploratory

low degree of

learning Fasks, compared to students in the average an
implémentation. classrooms. In addition; stud€nts-in the high dégree of

implementation classrooms exhibited more on-taSk behavior; and they were
less' distracted. (Note that statistical analyses of the differences
‘were not performed, due to the large differences in the -numbers ~of

classes among the three degree of implémentation groups.) - -

Aruitoxt provided by Eic:

- consjilent ‘patterns of

classroom ‘processes were. noted among groups of classes at

.

-
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. ?fééééééé.éﬁd.dééiéé_éfuihplénéﬁtééionJié’Eé analyze the extent’ to.which .

- concomitant changes in classroom processes were ‘noted as proafam'
PPN Ky . “:, - . . . N

S

Nojan, Scrom

"qgestions;eddresse&rin.Study II,;(Wang;, Walberg,

improved over utime* (és' shown "in“ Table r). "'Fdrvu'éiém§ié;
scudent—initiated interactions: with ..teachers - Increased signi ic eaesy

from fail to spring,' wniieifteeener:inicieted lﬂterHCtldns‘ decreased.-

.
+

purposes'end ’ess frequéntly for menegemencA purposes. " 1In sddiéion;
sE&&éﬁés were observed to spend increasingly greater proportions of
B ) ) , S
,,,,,, . . X '(
the1f’t1me on seif-xnltlated tasks. ; .

‘Insert: Table 5 about here
Classroom process data from Study II also -were enelyzea
’ investieate_'tne—extent of any differences in classroom proeesses'es~the
;resutt of the prevrousty noted difféfénées in the nature of the prog -ams
: 'implemented ‘in"the. ALEM and non-ALEM classrooms (Wang, in press b).

¢/ Some of the major hypothes12ed dlfferences in ‘classroom processes are

n

- suggested 2y the data (see Table 6). The ALEM students initiated

jInteractIons with teachers more often than dld the non—ALEA students (a

difference of 28. ﬁ percentage pOLnts), and the ALEW students lnteracted
. 21

ERIC

Aruitoxt provided by Eic:

;-Iflmplementatlonf:lmproveﬁ\ from fall :td' Spriﬂ ;;dfhié was one °f the.

5.

An alternate way of examining:the relationship ‘between. &lassroodm . . .

a5 the degree -of implementation

S
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ﬁjWithfthéirfteachersﬁsignificaﬁtiy-more,oftgn.for'instrhctioﬁaia‘purposes

uisbgé;yéd';6*bé;sigg;fi¢ant1y ﬁore_oﬁ:task;thaﬁ,thefﬁoﬁ:ALEﬁ4StﬁdeatSQaﬁd.f

“€o spend significantiy less time waiting for teacher helps . &

'features were establlshed so were claserOm processes--that Aare.

hypothesized to faciiitate successful studénc’léérning.ag portfayédlinf_

- &isruﬁtive behaVior)i This flndlng is replicated ln results»rfrom, the

CRLLgLE LR Ay T bt _ T Toe C -
' AR - LT T .. Page .21

v

than "for ‘management purposes.;> While no majar differeﬁcesiwere noted

Ao S ‘ ,,fo,,,;,,l

7 Betﬁéeﬁ the Edo groups of students in terms of the percenoages 5of tiﬁe-

spent working .id group and 1nd1v1dual settlngs, the ALEM studen;s werg"

’ -

ok o .
- . X - R . B K PN t

» . . .
- . . . “

Results from the analysis.of classroom procéss,ldata"acr

various studies dxscussed in this §é§é£ soééest tEaE as crlticai

-~

: P L i - e e ,,*':,;Wﬁ,ér;i;;' L
the effective teaching literature (e.g.; high. rates: of ytlme—on—task,

increased xnstructlonai tnteractlons Witﬁ teachers, tow Incidence of .

‘analysis of &iffereﬁces in the data for fail aﬁ& sprxng, tﬁe aﬁalySLS of L
differences in ciassroom processes in classrooms w1th high deorees ofii_ .

»_lmplementatlon and those’ w1th comparatlvely ‘lLower lmplementation scores, ’fr_.ﬁ

and the analysis of differences in classroot procéssés: fo; A;suaﬁsﬁdn e

non-ALEM classes. . ' N : 1

' One particularly noteworthy implication’' is that it 1is possible,

through the impledentation,of adaptive instruction, £ attain classroom’ =~ .

,,,,,,,,,,,,,,,,,, T © S o
processes generally recognized as positive " in the effective “teaching
research literature: The manner in which students spent their school

fiine and the dature and patterns of iateractions between teachers and  _

Co22
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beqp;'*

,Lany.'practlcal probkems have

* 'est abi

ish adaptive xnstru;tion programs in’

AR

,fxme'on xnstructxonireiated tather chan management—rgiatadp acti
S T Tee sl T ,

; 'td incr ise 'the amount af
t:o i.tié,t:ﬁiétib’ﬁ.» This . t:ask has been éentgal t:o'
H : Ch
oo Wl A : 2N (K :
desxgn and xmpiementation of the ALé%
s £ >'Jg i L e
o "fﬁg ofsthe ALEM s lmpiementa;10n~ od tédéﬂér

"

v ~A "

«were: examined (Wan

Y




.. e e
-

o s, B -7"7 )
to differences.
e

éccdrding to

I

fné

by

of ciééé"

'pércéntégés

As sh """ ;n tne'first pie 3chart

,g;é in the ALEM clééééé»ﬁﬁeré[ob ved to spend

'm81 l/ (approx1mately 59 minutes per hour) of their ~timé bn';_’)
; and 18.9% pn non-instructional functions: OF
: s e R SR s
e d activities (shown in thé;jéééand
93.4% (aﬁﬁrbkiﬁétéili iéﬁiﬁiitég p’a.a;r}naafﬁ was
: R e
‘ s These actliitxes tnciuded ©
3 ‘ _ _ i E
-;dentroducxng, and providrng Instructlon ln new taSkS' i osguctlng reVLEW ‘
RS A . R
w'iééééns; and giving instruction—:elatedw managément dlrectlons (eig;;
Y gping over wor&book dlrectlong:? é%pf;ining how  to ¥get réééééngéi
? materlals for spec1f1c~&earu1ng' Eééké). 'tin i&&iﬁién; Eéééﬁéié :ﬁé;é
v nbééfnédf to spend 2.8% of their lnstructlon-related time on evaluntlon:;
; éctiéiciés sich ds cne‘eking' étnaént_;'s;:; work; ng::ng‘ féé&B&E'&& and::

aéééééiig " students’ tearaing cprogress. Planning activitieén ‘that
o -

ERIC

Aruitoxt provided by Eic:



1ncluded prescrlptlon “of learnlng tasks and“ discussion of individual:-

NS

o 2§'gr'ss-'plans~~w1th'*studénts accounted “For 3 84 of the’ tlme spent by o

R S Y 0t Y o
" teachers on lnstructlonfrelated-act1v1t1es; _Sxmxiarly;"the third "pze

g

Enartq'iﬁ Ftouréi-z' sﬁoﬁs ithe. breakdomn of the 18 97 of the time that'ﬁ?

[

o

'teach rs3spent on non—lnstruc lon—related act1v1t1és 'sﬁch;{as';maﬁag;ﬁgff"%

student benav10r .and engaging in. lnformal conversatlons ‘with students

: régatdinggpersaﬁal or.other;noneinstructxonérelaced matters; The 39;l£

of ﬁaﬁ-inéﬁfuéiianai,g’tima spent .on '"otner activ1t1e’" ~included - -

,conversatlons witn school staff parents, and v151tors ' and - unexplained®
: v R - ‘ . iy f )

]
'

Deoree of pgogram i

'mAn,QEegtldﬁ"ﬁf’ lnterést from the lnstructional :fSlgn perspectlve was
7 : , :

wnetner the degree to wnxch crxtical program desxg dimenSions were in

IR s
:,.‘\:.. _v,

;place resultedfxn dlfferences ln teacher tlme usel_ Flgure 3 prov1des a

; =t
P

summary of tne results from the analySLs of time}

EReS LY e en

-use’ . by.tteachersu in

.classrooms w1tn overall degr of implementat'on scores at tne nlgh
AR - _—

~"avéragé;-aﬁafldw leﬁéis;n' Statisticaiiy;jSignifoant differences Were

R

B : e o ]
noted .. in the - overall patterns of lnstructlonaljnon—lnstructlonal tlme Ly

‘5-

I; as shown 'Inr‘Fignre"

vuse for the tnree groups of teachers\‘iFnrthermor
35 tne percentage of- time spent om instructlon—related aCthItlES

- b
-

lncreased from tne low to tne niOh degree of implementation groups.'

o . < — N

addltlon_ to the oyerall"amountsgtof,"tlme' spént— by teachers on. . a

~ instructional and non-instructional functions, ‘,major differences were - .
i '¥) o h ) - T . '

Q | Egis'VA
ERIC i
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o . R, ; S B .vvv.._: S
'(4 oo : -

‘Uf,the’tWU categories; For,examplé; féééhéré'iﬁvthe hlgh and average

S P SR T TR e
degree 6fg=iﬁpléﬁéﬁtati6ﬁ classrooms Were,observed*to“spendqmdre time -
" . \ ) o S . . ‘ K Vs . . S .. - -

<

‘Ioﬁu,degree _of"

‘the - distributi

i -

téééﬁéfé; tn \ciassroomsf7m .

teachers in aVerage dégreé of

LN

worked 1nd1v1dually than when they worked Lnf whole—class xnstructxonal

;jinétrnctibnal—araqgiﬁg,aﬁdetéaEEén.tiﬁéfﬁéé;:;ardi lnvestlgate %thé’i:ﬁ‘

Ve

fulﬁéhﬁér cin’ which —time was S§éh -worklng w1th 1ndiv1dual students,'ln

\,_ E i . ; N

smaii groups fand w:th the whole class was examlned. ‘.Thé .:esﬁl:su,arg.a_‘

| 26 ::"’

q

sﬁmmarlzed ln Table 7 : } §31

O
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.studénts. T : S

Insert Tables 7 and 8 about here:
Bifferehces io the patterns of time use “dre suagested by .Eﬁél data Lo

# s

ol - the percen gés of time that teachers spent on the various functions'

across the three instructional groupings. It should be noted here that;,
the ratios reported 1n Table 7 are based ‘on 79.07? of the teachers

total <class time; .which: is approximately 48.,minutes' ,pét ~ Hour.

Tﬁerefore; the percentage of time thac teachers ﬁereﬁoﬁserned'to spend

3

working w1ch 1nd1v1dual students, for example reflects ‘the' proportiou'p':

of time spent on this activity during ﬁ8 minutes of each hour. Iteiszof.

1nterest to note that while a larger proportion of the: teachers' 1timé

' spent working in smaii-group settings-lﬁas' expended on . instructing'”,]'

(78.1%), when compared td;the'instructingv time spenc with * indiv1dua1f

5 - PN

~ students (57.18%) or With theVWhole class (61.264), i different picture o

is sdggestédfﬁhen the/ a;tual numbers of minutes are examined. ‘The 78. i/

. ) o
- of téachérs' time spent instructing in small groups represents

7
/

approximately 2 42 actual ‘minutes per hour, and the 57 184 of e ktime '

;3 spent providing Instruction for individual students, on the other hand,

is equal to. approximately 26 25 minutes per hour. It is»also note&orth;;v ;

that 'teachers were observed»to spend More time on Eehanior management B

v

functions when working w1th the whole class, compared to. the time- spent

" on this 'function ‘in individual. and small-group settings;,‘Ieacher;

;Eunétions sucﬁ as checking work prescribing, andlfconuérsing*vaith

07‘ i

-

ST T page 26



téﬁé” anaiysis of teacher time uSe under the AtEM was the extent’ to thcthi'“'“‘

7

- the nature and amount . of instruction varied for students w1th differentf; .

learning cnaraétéfistics and needs: The contention Kere is that the ' -

"a'. - e

- extent to whxch teachers spent varying ,amounts Wof_ time'.on different

:.types' of instructlonal _and non—lnstructional tasks w1th students who

» "

have d1fferent learning characterlstics and needs would be an- blndicator

i- of adaptive instrﬁctioni“;%ﬂesuits from;theFaualysisfar

JSummarxzed in;'“

7Tabie 8., }.,\ _ Lo | ”Jif;: C IR 3

As su gg ast ed by the data preSented in the last row of Table 8 héj

differences- in the totai percentaoes of teacher time (Instructronat and ‘- -

non4instructional)t spent with - general éducatidn;; mainstréamed

: and academxcaiiy gifted geaaéﬁag were neOiiOibie.: Tﬁéfé.ii 5

P . B AR

were . some notable variations, however, in ‘the ?time .teacherS“ spent -

performing specific instructlonal and non—instructlonal functions with

the three different types of students. " For ékamplef.the*téachérs éeéméd-

to’ spend only slightiy differeut percentages of time iustructing the_

T

three1types of students.vaowever when the per—student percentaoes of:;

. EE -
;. time: spent- on- lnstruCtingV weré compared w1th the time spent 91v1ng-

-

'_“teachers. were observed to spend proportionately greater amounts of time-

‘givinggtask—spécifie prdcéduralvdirections;to the: academically giftedig.n
o0 o Coll . co Cov
sfﬁdéntsv (5 664 per student)— compared to the time spent lnstructlng'i-i.k,

'these same students (3 4/ per student) By coﬁtrast, th@re was. iittie

Aruitoxt provided by Eic:



- - handicapped students and the:time spent giving task-specific procedural -

* .directions to these two groups of students

“ﬁF}pSpend more txme chattIng WIth 8enefai educatxon and gifted students than»,

-

e

'iff rences also were noted in the patterns of teacher time Tspent

”ﬁith individual students. for planning and evaluating their'learning.

ffplanning activ1t1es (e.g., prescribing tasks,.record keeping) than with'

) S 'G‘

.

more time was spent' evaluatxng the wofkfof the general education and ,

.ﬁéﬁ&iééépeg students, compared to -the amount of _txme spent evaluating‘

the work of gifted students.‘ Teachers also seemed to spend more time

manaOIng the behav10rs of handicapped students, compared to the behav10r

-

:management time spent with the academically gifted and general education

conversing with students about personal matters. Teachers tended to

7.

w1th handicapped students.‘ﬂ

-; As snggested by the serxes of anaiysis discussed abové;' téaaﬁéfs’

A

use‘ of time in the context of the ALEM is considered to be both an

is seen as'an.xnstructionat design~variabie that can be manipniated (and

L i

T N
individual students. The varying patterns of teacher time use observed

o’

~Teachers tended to spend ‘more-. time “with Eﬁé ;ﬁéﬁ&iééﬁﬁé&' students on

the academically gifted or general education istadents.:. addition,”i-

‘fstudents._ Similarly; variationsvwere noted id the amounts of time spent_'

“zu

. _independent and a dependent variable.f As an independent variable, htimev.

should be manipulated) in order to adaptively réspond to the 'pééds of

across different settings and among individual students with different o

-

. of. adaptive instruction at work and therefore, as’'a dependent variable.

Nevertheless, the descriptive nature of. the data makes it impos51ble to

.

28

'learning characteristics are’ viewed, on the other hand as an indicator’-



<Stndent 'léarning. “THe data can be interpreted only as descriptive of'

¢

: draw any direct impllcations relating differences In teacher trme use : to

dobserved dxffefences. For example, no assertions ‘can be made about 'the
- .meaning of the differences in the amounts andvpurposes of time sﬁént by: .
F.teachers Wlth gifted students‘ an& 'with - mainstréamed' _handicapped‘ ;
students. waever; the data 'd‘a"p'fbyidé i aesériptive' 'Ease’fidr l‘
cfiaraéterizing teacher time use under the ALEM |
‘-'l.Program Imjiéméntation- B T o
Analysis of the ALEM’s impact on studencAachievemenE- in math and
'reading:”édcﬁséa : 'o'ﬁ two qaéstians: “How did the achisvement of ALEM
students compare w1th that of non—ALE% stu&ents’"; fand; "Brd vstudents_”
@ith varying .p;_ri'o'i:‘ achiévemént.iévasj maké cdmparabie_ achievement 'g—a:nns
‘i'f"ciﬁdévff-‘“f:ﬁé mﬁ?lijlfﬁéf-i_éaﬁef question; in p"ai-ti'cnia'r-,— -wa’s",-directed ;

O

ERIC
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specifically at 'asééssing;FEEe 7;§fects of adaptive instruction.-[fhe

-

‘ hypothes15 is that if adaptive instruction provisions for effectiVely

achie§ed‘&nder~the;ALEM; then atl students. shoutd be-‘abie to make -

<. )
;- . e i . . .

expected, = if not greater, jachieGemenE gatns; desprte indiwidual

differences in prior achievement and learning characteristics:

Scores on standardized achievement tests in math and reading that.-

are Vroutinely.adminiscered by the school districts participéﬁiné in the

“four studies as part of their annual assessment progfams .wete used in

'thef anaiysis ‘of the AEEM 's impact on stndent achievement. Three types

of analysis were performed comparison of students achievement scores
r N .

.
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in math and, reading with the national norm, éaﬁpéfiéaﬁ”6E*aéﬁié§é§éné a

T VT R ST s
‘test © results for ‘AEEM .and non—ALEM students, and® gomparison . of

-

acﬁieéement“*results for students with varyina learning cnaracteristics

~.and nééds.. Achievement results from both the Follow Through SLtes

(Stndies I and III) and the mainstreamino sites (atudies II and IV) weres

:includedfin tne analys1s.

Comparisons with the national norm- and ;with non-ALEM comparison

groups: . Results™ from Studies Iand II showed that the mean scores for’

. students from the ALEM- Follow Through classrooms_ Géré wfll abové :tné

'_estimated population ‘norms - (Branden & Wexs, 1977) for students from

similarriow—income‘families;- Furtnermore, the mean percentile scores in_

]

‘math and readingi in general, were found.to bé conslsténtiy at or above

the natrpnal*norm despite the predicted below—national-norm achievement

ha

.aversge for -Follow Through students (Wang & Waiberg, 1983). For

iexa:mple, the ach:evement data from Study I showed that, overall, more -

L

”f' tnan”thec expected' 25% of(st;dentsanad.scores in math and reading that

were at or above the ?étﬁ’pérc‘ntile. (According xo the national norm;'

A 25%' of theZstndéntsicould have been expected to have scores at or above

-the 75tn percentile.) T'e percentages of students witn percentile_ ranks

at or aooyé 75 ranged fﬁiw l7 (third—grade reading) to 46 (first—grade

_math)s Eikeﬁisé, examination of the distribution of- scores in the

'fBottom quﬁrtilé ,snowed thatf in' every case; less »than 25/ of tbe

students wWere found ‘to have scores Below tne 25tn percentile (254 being

. .the 'natronal norm) The range of percentiie ranks was lG (first-grade,;l';

math), to 23 (third-grade math). 1n. addition,' comparison of students fll-x

oo ;o

»adhievement scoresrgfor ewa consecutive years (Study I Spring; 1981

Loe

»
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jStﬂdyffII' Spring, 1982) Suggests' improﬁement

fnver'““

O
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~were ndted ‘in the

- Eéﬁiiéaiedrdin sea&iég II -and ' IV, fﬁata from Study IV‘shdwed for

students w1th scores at or below the 25th pércentile. E' e

(I
Y - . 5
s~ . X . -

‘Comparable positive achievement ‘results, undef the .

N

ﬂexample, that - statistically significant éainé in matn and: reading were .;fflg“:

e

M
~

= I

fade by both the general educatlon stndents and the maxnstreamed spectal

e&néatién stndents (Wang, Peverly, & Randobph T in press) ..fﬁé:smean
nercentile ranks in reading for tne general education studente in thie ‘ ’G
study were .60.7 for the seeond grade, 65 0 for the third grade, and 66. 1 7
fér the fonrth_ grades The mean' percentile rank sédreé for these—. )
étudents in nath were 71;65585 the S"ond grade,(\75 7 for Jtne; tﬁird | ‘; :
gradé, ,and.,66:i_'for;wéne.fdurth'grade.v It is pattrcularly noteworthy' ﬁff'

. that eaﬁggaéfaéié ﬁéfééaeagéé aff the Eﬁééiéi' éa&aaEiahe gtaaéﬁéa had - ‘ -
achiéééﬁéﬁt‘ scores that’ gell at or anove the 75th percentiieﬁ, i “:b;

C° the test norm). fF°r example; 42,3% of the. fourch-grade;,;i"””’”

. students ‘were based .on the standardized achievement test results frbm f_“

épecificaiiy ;for’fconpariébn' purpdéeé.

.

edncatron stndents had math sccres ranked in the uppe

28.6% had reading scores at or above the 7Sth percentile. o >
"Comiparisons of matn<andnreaainglacniévenent‘fchKLEM and’ ndﬁ#ALEM-,.'xQ

. S . IR A T A ”.,

one of the sites’ in Study If_‘wnere a controi aroup was .Eet_gﬁnﬁﬁfvf

o s . . .. .
AT C. N . . . - . . . . e !

edﬁéatidn stddenté in the school were randomly assigned to either ALEM

c 8

-',mdrning,“ to attend a resddtce rnnn,“prqgram; nrf data suggest 4a4'2'__;ft'




- ) e ;

:-' o A . 3 o L ® : |

consistent patternf ofv'éréatér achievement eains for the mainstreamed -
’*'handicapped and gifted students in the ALEM classnooms, compared to ‘the

Vachievement oains for stu&eﬁts in the non—ALE% comparison'claSSroomsr

g gwaag, iin press b) ;
7 . Cﬁ@parisonnof.studénts with. varying iéarning;:éﬁaractéristiés” and -
b . - \ R ol tu',.:.' .

5ﬁeeds. ' An ultimate goal of adaptive instruction IS to Increase the SR

.- chances for 'all students -to experience scnooling

°

- <. a e

" quéJf 'weii adapted ito, student differences, all students, in spite of

R . K3 . *

'”‘fwhicﬁi‘aiii_s;uaéﬁts';maké expected

v c e
' . P °

N

‘in 'the ALVM mainf

‘students

"eduCationf

; . ‘The. 'méan"gains for
.j‘ educatiog_pstudents ﬁeré i.87 in math (which is significantiy
i& 'ffomjihé;éiéeétéa gain 'of 1.00, p ¢ 001) and 1 19 in reading

. The achievement gains for the mainstreamed special education B

~;f§igdificantii Bé#dnd’ the ”expeCted norm :of‘,one» year,.; they.'jwere
- N N N . - e ‘ l. | | o . . N - .

Aruitoxt provided by Eic:

:succéss,' despite
;iﬁdividuai‘“différéncés in prior achievement level and related learning «
characteristics;g;a Basic contention'is'that;'if instructionai programs,'

;'varied learning needs, should be able to make achievement oains that aré :

“anusj'one.g;iterionvfor testing the

f'adapting 'toa individual

ot o, e

Data frOmo Study IV were 'usedi~topiin§e§ti§ateﬁ whether éeneraibk

gmgainJHScores?;forr'tﬁé speciai education students were not found to be :

Kl




Ol) and math (t ?
VWltﬁ“ comparable
- - ﬁ - F . .
"VgSPeClal_ education cla551fications average achievement gainffor
: f”étﬁdeﬁts
='»*Further
. Védnéation gEﬁ&é&Eé im

‘&éééfEifi&iEién; JThei‘avefage?»decer;ification'vratél,in frhefgyécﬁooif

[ a

district for spec1al educatio;.*”f;

v are placed in self—contarned

~
-

. the overall* achievemént results seem"to-

Ly
S
& -

the@ALEW o the achievement of Students with varied prior aehieVéménti

¢ : ~ s . .

°

.8 R . N et R S R -
- . . i . - S e . e E AT o

. " Adalysis-of Causal Lisks =~

- among Program lmplemeatation, - .

o

R . B
. - -

P S S
Classroom Processes; and Student Outcomes -

- —
NS ) .- . .

', A& final analysis .of the data on  the ”ALEM*s“iiﬁpiéméﬁtatioﬁ =ana

effects was an attemp” to ‘examine the extent to which'iprogram-_;

L

I A T B LN Y S Sy
implementation was relfted to thef:observed, classroom Jprooesses:“and

'igufé»wa.;éhaws»

- achievement’’ outcomes. \F a theoretical:

- -

HadaptiveiinstrnCtion;“ As shown in the figure, relationships.,among 7xl

- major constructs ‘were hypothesized. Three of the constructs are’ ieiated

A

A3

to the AEEM 3 desion. They are classroom

‘organization; Instruqtional

7 e
planning and classroom management

s‘_;,_, S '=_ S

\‘1 N iY . L (

causaiiaéaei of

L

a'd tej'hingjand learning functions.' :
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4

. cnérécceristics (pridr ~achievement); and two are program outcome

T R Page 3%

P

@ .

B ' The student prlor acnlevement construct ln the model was measured
‘ ~ . . L

‘year, The classroom organlzatlon construct included .measures of the

‘degfee of 1ﬁ§ieﬁenﬁaﬁi65?'f65_ three. of the ALEM’ s crltlcal program :

. 'idimensicns--Arranging Space angi Fac111t1es, —Estabiishing and

- . . .

alnstructlonal planning and classfbom management included measures of

degree ~ of | impiementation for five critical dimensions of the
ALEM~—Creating and . Maintaining instfuctidnal-;ﬁacerials; Diagnostic
Testiag, Mdnitating 'ana' Diagﬁasiﬁg; Préscribing, and Record iééping;

deg;ee“gof implementacionr fbr‘ four Qf the ALEM’s critical programi}

dimensions--Developing  Studeat ~Self-Responsibility; ‘tagafaagiag;

.. -Interactive Teachihg, and Motivating. The ciasgrcbm progesses construct

iricluded 6BseE§aEi6nai data Eeiaﬁe& to the .manner in which students

N

-diféétidﬁ'éf help) Finally, students

-

' sEan&af&iied‘ achlevement tests administered bY the school distrxcts at”” SR

: Ny .
s

'utne end of the scnool year. , M”f:_. : o X

ERIC
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by stndents : standardlzed acnIevement 'scores from the prev1ous schooi,‘

Communlcatlng Rules and Procedures, and Managing Aldes. The consﬁruci;

E Y

spent their. class time (e.g., on—task dlstracted Waiting for £53Chéfav o



Path analysis procedures (Pedhazur, 1975) were applied to test the

hypothesized causal .links shown in Figure 4o Math data from étudyﬂiﬁi“;’“”"

Q

ERIC
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“hypotheSLZed causal linkages ' between program design, classroom

were used to”éxaminé the relationship between program impléméﬁtét;dﬁ:gnd@
e . . ) . ?;(v‘

classroom ,processes and student post achievement. évéfail;,tﬁe;dafa~
. /, g Y =

'suagest that, after controlDing for the effects‘of prlor achlevement in

math; ‘the four . program—reiated constructs-—ciassroom organIzatIon,

“instructlonal planning and classroom manaaement teaching and learning‘

'functidns, and claééroom . processes~—were found to have -significant

positive effects on students’ ﬁoét ééﬁié&éﬁéﬁ& iﬁ aiEE; Régaieg"ffaa '

further anaiysxs of'the/reiatxonships among the constructs are reported

in- Flgure 4,

L

,,,,,

5 number of SLOnlflcant caueal relatxonships are suggested by the .

data. Prior 'acﬁievement in math, ds would be expected, had a large
§ignif1cant effect on post achlevement. In addician; several of the

°

processes; and ‘student achievement are supportéd by  the data. Some

v ¢ - ©

intereéting examples -are the poéitivé relationship bétwéén the
. ’ o 3 . ’

instructional planning and classroom .management construct and post

G- -
,,,,,,,,,,,, Sy ok

achievement im math (Beta = 42, £;< Ol), and the moderate (Beta = ,24,¥

' classroom processes and

-post achlevement; The flndings ‘also- 1ndicate' tnat‘ the classroom -

'6rgéﬁigati5ﬁ;e6ﬁétfﬁétawéé-éigﬁifféé&ﬁiy retated to the itnstructional -
K Bl e . - - . e . : '

!l

planning an& ciasstoom management chnsarucE and .the teaching -and

learning functions .congtruct 3(§eta. = ﬁz and ;35, regpectiveiy).

@

,,Fufthérmoré,” the teachlng and Aearning functions construct was found to

i

have a signxfxcant positive effect on classroom processes (Beta = .17 g

36 {'. I

he)
)
I

S



< 03). It ‘also should be p01nted out that two sxonlficant negaqive

SN N LN SR
classroom ‘management construct o classroom prdcéésés‘(ﬁéta-é -.19 pX
;055, aaaitﬁégéfféae7al ' on teaching “and learnizo
fanctions (Beta = -:16; ] S
, Wniie resuits of thé path IHHEIYSLS }sugaest an‘ 66&§aif ‘paéiEiGé
L ‘“ .

causal relationship between program implementation and nypothesized

f . » PO . .

program ontcomesf they also.indreate the need’,ﬁor' furthér, analysis,

. N

particularly4~ insofar/ as  some ~of . ‘the confonndingﬁ,ana,'seemingiy, R

cbuﬁtérsincaitive;fiﬁaiﬁgg agéfcaﬁEérﬁéa (e.g.; cthe Significant*negatiVé'
% - : : ' ,
effects of instructional planning and,ciassroom management on classroom o

. i \. g .
.

~

‘processes and their significant positivel effects -om- student

achievement). Thus, a cautionafy“ﬁote - regarding thé;pathvanai§si§“

findings is“in~or&er: Since they represent a preliminary examination of

* hypothesized .cansal- reIationships among the maJor program design aﬁa
. s ~ .

outcbme constructs, they are- considered to be onl y 'gg ive; Furth%r
5 s : : .
investiéations invoiving replication of tne'cansal model analyses of

’.varIabies within and across constrncts inciuded tn ‘the modei o inclusion

 of other 'outcome~ measures ,of attitudes and academic achieVementi;and
R ‘ B ; o Te ) 4'. =t b . - - \ P ’ - )
. esting of rival hypothésés and‘faitérnatiVé_Lcansal models are. the .
A *~ R -

necea\ary next step. ? Kdditionai work in Eﬁis rea is.seen as crncial

Ifer empirical validation of the' hypothesized impact- of ntheigALEM on
' & o . R
stuaén;,dutcoméeg;ir = )

. R S L

Q e L . ..
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In Summary, lt can: be atated that the reSults discuesed in ‘this’

e

"stantiai—support-for three maJor conclu510ns.v Flrst

'lt ls\gossible to establlsh and maxntaxn average to  high degrees of

Implamentatlon of thé’ *ALEM on a large—scale baSlS iﬁia76arietjfof'§chooif

_$ettlﬁg§e Thls 13 clearly substantlated by the repllcatlon of . flndlngs

“across: the foqr studles. Second as critlcal features of the AEEM are

CgieE

‘ kA N . C o K . . . W . . . ‘ -~ "" . )
established, so are claééroom processes tHat are hypotheSLZed to L
- - Coen Y . B ‘ . y

-,

facilitate'_ effectlve . adaptive . instraction i3 classrood. seceiags.
\XFinaity, Impiementation of 'EhéﬁlALEM and  the preaence* of .dESIFEd nbigﬁm '

classtoom - processes of adapt;ve}instruCtion éeen:to“facilitateﬁéfn&ént‘

acﬁiéﬁenentt'l While; aémrrre&iy;_ifurthér»;anaiysié of the causal

,félatiansnips"anang these variables is néeded; the 6véfa11.résu1té from .

~ the fodr ‘studies , seem to suggest a ,consistent pattern of hioher
o RV D ) o 'v., A; 7 ‘

éCﬁiéVéméﬁt’ gc,,ég - for ALEM §tﬂdéﬁt§; Wﬁéﬁy_Cdﬁparéd Wi:ﬁ tﬁbse fdr.
n—ALEM students. : Particularly noteworthy are the dataf‘on ‘the . - .

*,*r

ALEM students who nad achievement scores '% or above the 75th percentlle S
‘J' . . -
. . S

.(inClﬁding éomé ~of the mainstreamed handlcapped students and students
® e

from the Foiiow Through program) - and the)”finding that malnstreamed

~ over. one ‘year in-_gradé equiv —_ﬁt scores .ih [ﬁétﬁ- and . reading s

.

" achievement; compare¢ 'to' the a erage gatn of 51x months for ‘students

'cWith similar handicapping labels. &These achievement test results may be- L

regarded -as one lndicaror of . adaptive instruction at work. That is, -

"
T

théy,aenaﬁétraéé7tﬁé possihility that‘students.WLth'poor prognoééé'”for'

academic achievement-“can succeed in their schooi iearnina through the'_.w'”‘

- .e

: proéision of'the typeiof!adaptive-instruction imﬁedded in the design of

oo L . P . -~ : . s




¢

:thefeLEﬁ;-TThus desplte the limltatlons of attemptlng to generalize the‘

“impllcatlons oF findlngs from studies of a single program, there> seems 2

r

"to  be Substantlal - evidence ' that j'”gg's s [the feasxbnlity and .- v
e G R R
effectiveness cof making_‘ éducational proVLSLons for indiViduak;' o

Y o e oo

g3 differenCes in regular classroom settings.

In addition to the data on program efficacy; perhaps- the most-

ffnoteqorthyvlwork " on the.development and_evaluation‘of'th’ ALEM includes

-

the identification s“of*'lcritical Programming featuresud and : the
L T « . . ) . ﬁ ""’_ v

specification,;of requxred operat:ng cond:txons for prov:dxng effectxve7~’-f-
_. . L - . 7 ) . - e 7, i o . . * b
-adaptive instruction. The development of ystematlc- procedures for

‘léVainating the degree of program impiementatxon has greatly facxlltate& N
S B A

A program refInement efforts, while also helping to increase understanding'

of . the - Workl g of adaptive -instrngtion.' The results from périodic
: v . B e : ; ;
"réadings!- and .systematic 'analysis‘ of the 'faégféé naf,flpragfanj

implementationi.proVide informatron not oniy for program validation and

a - : -

A'reflnement purposes, but also for uSe by school personnel in planningyig.-

‘- e

51ndividually-tailored ~.staffivfaévé15§nént, antiVitiéé-;gag,.inpféving
v o S 5

- L - . . - N . >
. N L, ® .

'program Impiementation.r , . - - ; » o

: Co . ﬂ..' c e

,L" » .‘ 77_ , 7. . .' 7‘ ‘ . ) . . . - . . 7,.;;,,‘,‘- . . - o ~
v _ Work on development.and,evaluation of.the ALEM;has»_raisedJ’several ° -

methodologlcal issues’ related’ to evaiuation- design~ and33aﬁafiticai
procednres, as well as @ome Instructlonal deSLgn questlons. .Threellines

. of research are- clearly Suggested The first -two relate to" furtherlng _ ?;

‘underStandlng¢and.development of a theory of adaptive_pinstruction and -

_refinement of adaptive instruction ‘pract:ces in schoois, the thrrd

'implementation of innovatlve educational programs rn school settlngs ln

general and the subsequent consequences of s?§h implementatdon.

g
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‘ lnstructlonal des10n,' ese 'ch oad adaptlve lnstructlon for years to come."

-

- . v T

 know?" S&Eﬁéries'af reséarch‘findings ‘presented,lin 'thls wchapter “and”

' .

‘Jinestién? tﬁaE{ has guided@_past work and - prohably WLll be the*bas15 of;”wu
hThe questlon ls,'”Given that we have been‘able to create and maIntaIn an‘%'
'edncatIonal program whlch exemplifieS‘ qulte h clnsely lnurl design,ﬁ

-§pécif1catidn§; 'ddés the; program work as it,éﬁghﬁ'ééi and, fow do- we i

'-elsewhere suggest that at a rather gross level when the ALEW s crltical-'

*program dlmenSLOns are ln place, certaln of what Glaser (1982a) ﬁasrﬂ

termed:é“ ealflarge practicai"varxables BE eﬁ ct:ve schqoiing arer'_hwg

6bser§edft6-5e'§resent;' Such, variable es; ncludI g effic:ent use’ of tImeii'

¢ . v g

by teachers and students dnd lncreased interactlons between teachers and

students on 1nstructional matters, in turﬁ ’seeﬁ to lead td_ certain

_desirEd student outdomes.ui ‘Sev ral find:ngs from ‘the analysxs of the

AtE% s impact however, clearly '”dlcate the need for further_lanalysis

'v'

- . . *

(e g., the relatlonship between fthe'fﬁrdgram s structnrai dimensions,-ﬂ

- . v

such ag; classroom organizatrop; and student achievement in math) were

. : : / o
critlcal_1prcgram.,dimensldns and the resultlng classroom pro esges and -

I

B “
- B
a
RV [

the Arsgﬁﬁfsﬁéﬁ analyses‘areilikely-té reSult in further delineatlon of‘lilf

”vﬁ, . . S ‘j o B ' ) E . e
. ST st - . RO . . R - e .

vand emplrlcal valldation.w For example,vwhlle some of the relatlbnshiﬁsi'

~'student outcomes. w111"féquf:é. aueh}'ﬁbré fine—oralned _ﬁicrazléééi';

- analyses than the type that have been nt:ti;rzed thus far in the stndy of
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Page 40
“the causal relationships among the variables w1thin and across critical

. v
: 'v'rv:.’

- program dimensions and perhaps even more important, in cﬁ% development B

'of alternatrve models ‘that " deal» with rival hypotheses about these

‘relatidnships; One example of Enrthér ‘@ork id this aréa is. the’

mc'msiaﬁ of variables _;.twﬁ"ia& ‘are Eﬁé&ﬁ‘,ES’Eé" éé;e;aaaeéa 'witvh,st&déiit

?the' conceptualizatidn*ﬁand;;evaiuation;vof adaptive instruction (e g.,

nature of the 'learning,

: K

task). ".AnégﬁéraJéiaaplé,

is.g nyéstigatiaﬁé “of ~ whether, aid to what -

S L I il L R SR
extent, . specific- program desion dimensxons,L and/or = particular

o e . L

vperfdrﬁaneef.indicatdrs w1thin given dimens10gs, are"differentiall

. of desired classroqm;jprocesses

,

Research to examine cl*sely the quality Qf instruction as‘Wi;}_isiva
77777 he

‘wi

" related Edv

: present;state Gﬁ_the

Gréén6;~,i§865;‘

&esnicka & Ford

19819

Andérsdnsgijiéiés}a}“

Glaser, 19$2a;7?
research énréff' adaptive

Part&c“iar <Wang & ?t ndvali; 19§é); A pragféa of
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“-  The éééaﬁa -iine< of - research 1is related to - delineation of
' instructionally-relevant individual-difference | variables.  7odern

O
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; ;models oF schooling haVe come  to’ féaagﬁizé**tﬁaﬁ dual ;é&éﬁéé&iéﬁ is
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required for»the instructional—iearning process——that is, adaptation in
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the rnstructional proceSS‘ to accommodate student‘ différéncés.ﬂti.é;;
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fmodification of the learning env1ronment), and adaptation in. the3abi£it§‘

- ?

u'of indxvrduai students to respond'succeésfuily_to task demands ;(i&ei;"

. : : . ‘
. . . . . .

-modification Within; tﬁé;;iéarnérl- Nevertheless, even in the'casé,of.‘
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widely recognized, research-based programs of ‘adaptive instruction;

: \r < N N -
iiEEie ‘work has been done . to date on -the ' actual nature of - those

g

adaptations that are required if thé'indiﬁiduai learner is to. succeed;

”fhé désigns of"such extant programs, including ‘the ALEM, tend to be

"concerned thh a iimited number of‘ individuai—difference 'variabies;

-
"

Furthermore; very vfew ,of these variables are incorporated in pianning.

“and the actual instructional process, despite the research suggesting a
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,Widé range of indiViduai—difference variables as correlates of learning
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. -

(Wang & Lindvall lQSﬁ);

’

fhe third line of resea ch suggested by the work described here is

_related to refinement” and 1iﬁpf¢&éméht. oﬁuresearch methodologies'for

’

.anai§sis and éGéiE&Eié&' of innovative schooiing practices. Sévéfai'

quite ‘complex problems have been raiséd. Although these problems are

not’ new, their resoiution seems even more crrticai given the‘ state',of..
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the art of the design and study of adaptive instruction in- classroom
. . x . . , ;.‘.' ; .S .

e

: o]




O

Aruitoxt provided by Eic:

‘1n an lnnovatlve program’ tends go be a matter of choice = rather 'than

Emc'

One problem has to do w1th the dlfflculty of obtalnlng experlmental‘

' controls for condnctlng lnstrnctlonal experImentatrons or interventlon

4

: studies in naturalistic‘ Settlngs and che scientgfic‘ credibilicy of

i

;flndlng from déscriptlge éiéia'résearch of the type discussed in this

: cﬁapteri' ExperIence in the impiementatlon aﬁ&’éﬁud§'6f~éﬁé ALEM and the

,work of others have shown that the: partlcipatlon of schools aﬁd,téachéfs
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assignment by central admxnxstrators; Whilel.such identification of

k
N

éé&éié populatlons can portend’ weil for program 1mpiementation, it
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precludes the evaluation of randomizéd program créatmencs; One common

solutlon to thls de31gn problem is use of the repllcatlon strategy. 'Tne

“ - -

basrc contentlon is that resuits on program lmpact can be lnferred from

- i
q;;’asi-‘experimental §f:i.idié§ or Cdrréiétidﬁél §ti.idié§ Witﬁ ‘ ébﬁle

confidence; if they are repeated under a variéty of conditions. °

Néi;éfﬁriélééé ; w’me the replication‘: éer’aaégg; a&apae& in the study and

o

support for the partlcular adaptlve instructlon _approach reflected in

tne program s des1°n, the research associated with the’ AﬁEM s desion and

evaluation can be characterizedvonly as suggestive at ‘bests

Another related technical. probiem his to do with the fact that; in
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_desired outcome of any innovative school improvemgpt program); there 1is
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very .little Variance‘initne'implementation measures. .This low varlance,
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program outcomes. There is an obvious ' need to ‘ideatify’ and ~develop
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alternative designs and methodologies for obtaining empirical evidence
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to answer the fundamental questions, "Does the program work?";  and,
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From the methodological  perspective, the importance of greater

‘

-technical sophistication in the study of adaptive imstruction programs

‘i

is clear.{ Much work is needed in the developmeat of procedures - for

examining non-linear effects and non-recursive relationships, as .well as

interactive and codtextual effect§ that typically are assocliated with

r
o

instructional &”ééégﬁ and program validation and evatuation research of -
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the Eypé discussed i

multiple indicator$’ or triangulation’'data - collection -procedures are
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e Table2 -
R T T leferences in Patterns of
. Mean Degree of ImpJementatlon Scores for Each Cr| ica Blmensnon )
Among Classrooms at the- ngh ‘Average, and Low Degree of Implementatnon tevels

{Data from Sprmg, 1981 for Studres |and 11} -

SR Ee Mean Percentage Scores - ,
Cntlcal Dmensb‘rfs» TTU 0 MisnDegeat . AvemageDegee LowDemienef
) ’ Classrooms “tion Classrooms - Classrooms: ..
b / {N=55) S N=T8Y
Record Keeping [ e - .98 '
. Préscribing |10 g6
Managing Aides . . | 100 .. - 98 00
Arranging Space | . o
and Faciliies | 98
Establishing and Communicating | - o
Rules and Procedures ' + 87 79
' Monitoring.and Didgnosing . | ©. 95 - 83 | . 83 S
- Instructing - - sl - 1 98 o LT 87 Sy 77
Motivating ,'

'Greatmgfnd Mamtammg

Instructronal Matenals

i’r.ite'raetj’ve Teaching
Developing Student
Self-Responsibility.
Mean Across All Dimensions -~ 97~ %90 o 81 o

B:mens:ons for WhICh mean scores at or above the 85% crlterlon Ievel were achleved by
all three levels- of degree of rmplementatron classrooms :

. Dlmensxons for WhICh mean: scores at or above the. 85% crltenon Ievel were achueved by
,,,,, the high and_average degree of ump!ementatlon classrooms, but not by the Iow degree of
umplementatxon classrooms - : . :

= === Dimensions for whxch mean scores at or above the 85% crlterlon Ievel were achleved by
.1 _the high degree of 1mp!ementatlon classrooms, but not by the average and Iow degree of -

— —‘ irimlnminmbabinn Aladermmrme




— - : Table 3 -
B ° Summa!v ol Chnnges {Ch) in Mean Degree of |n|p|emgq[a£lpn Sco!es’ln tha
: 12 Crltical Dimenslons For ALEM and Non-ACEM Classrooms o
- ) " Fall {F) and ¢ Spnng (S) ot'the 1980-81 School Year 0 . g
T n : (Dala lrom S(udy II) .

"> ' ALEM Ciassrooms ii«i=‘z) e

NOn AI:EM Clnssrooms (N=5) TR

..<Grade 1

Grade2 .

Grade 3.

— —Total - -Grade 1~

Gmde 2

Grade 3

Dimensions ~ © - g s - g 8

E

s

F._ S

F

s

(Ch.)

F S

E. s F

S

Arranging Space &

“ 27 100
-Facilitios - S

Cleatlng & Mnln
i

Procedures o
Managiig Aides - 100. 100
-biagn&siié T;!;ilna
Record Keeping '
'llonng & Dlag- - K - 100 88
‘nos ug : .

Prescrlbmg . ~"60 100

Imerncuve Teach

lhstiucting. " 87 .79

‘Motivatiiig " .80 100 40 4o

Daveloping S 8100 .

100 100 :
1100 100

.. 100 100

1100 100 -

‘86 .71

33 .33’

100:

100

100

63

100

100
<71
100

33

100’
oo

100

100

100,
100

100

500

100 1
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. Table 4
Mean Percentages of Gbse'ved Frequencxes in'Major Categqnes of Classroom -
Process Variables for Classrooms at Dlﬁ'erent Degres of Implementation kavels

(Data from Sprmg, 1981 for First- and ‘Second-Grade Classes in Studnes land I1)
i . ; K 3 - ’/’ -

or-

" “Degree of Implementation Levels ~

R . _Figh. - Average  Low
el e o _IN=29)  IN=39) (N =3 ,
Variables o o 7 Mean (S D) --Meah (SD\ Mean. (S.D)} -

+

‘ Interactlons Berween Teachers and Students ‘ u L
., -4 lnitiation o : T 7 ' Sk o '
‘ Student e ™ . ;ﬁ;:z:ﬂl&;::g‘sé ‘{?ZUMJZJM—U-‘.Q—)"'--'/‘;"-“*“" -

Teacher - 7 589 (12) 667 (15) 679 (14)
: Pufpose o o S AT O
. © Instruction = . 83323 917 (2. 0) 900 (1)
< Managemen; _ ‘ .87 6 83 (4 -100 (A

Sharing ideas, materials, . - . .
_ activities,etc. - . . 99.8 (2.3) 944 (2.8) -"90.0 {1.8). -
Disruptive L2002 56 (:3) 100 (3)

Group Interactwe . - s B (21) - 3.0 (1é) 30 (1{3)
© Group: Parallel . - - 51(20) 20 (158 00 (0).- .
individual -~ . 898 (2: 9) 95:0 (24) 970 (18) . ..

Activity Type - . o+
. Prescriptive; . <. . . 847.(35) - 96.0, (%
Y_Exbiéréiéﬁy o St 1837 (34) 40, (1

"lnmatlon g . 7 S T s e
Assxgned Lo ke 2B {368) 0 B3 (3.7) 1047 (3.0)

* Manner T T ST S o
. OnTask L 86025) 810 37) 760 (32) -
S Wamng - T L. 80 (19). . 80°(27) 100 f23)
Distracted. -~ ..~ . 80 (16 110 (22) - 140 (28}

weos A




EE . Table 5 .
’ Vlean Pﬂrcentaaes of Observed z-requenczes in
- . - Major Categor!es of Classroom Process \/arlables' ‘
SN '  (Data trom Fali and Spring, 1880-81 for Study Il y

F (N 21 classrooms) . e

Observation Periods

T mn o s propabilty
L ! - e —————— - S TE————— rom B ,v'm“;:i
Variables , - Mean- {S.D) Mean {S:D.). o t-test o

Lnr.enac:mnisemeen Teachers and atudents o v . C : ’

Nlnitiation - . _
: Student . . - 1286 (.7) 317 (1.1 <05
... Teacher . .. . o 87 B‘l {2 O)M .. B8 3_~_«(1 A\ <LO05

B R Dby

Purpose : : o : : )
nstruction . sgez 21 - s3’ wnm . <05

Management © - -~ 1585 { &) 73 (.3 <.05

2 . . 3

| Sharing ideas, materials, . S R
activities, etc.- .97.33 (2. 5) . 100.00 {2.1) , <.05. "
y »" Distuptive . 267 (1) o0 (0) .. <05

o Group interactive ao - 2736 @50 890 @1 ‘_: _ N.S.
Group Parallel T e C 18 @0 230 - (3.8) <05 ¢
Individual - . 4188 (3.0 80 @) <.05 :

. Aaivity Type w0 e 25 R

“Preseriptive’ - 61.00 (3.9 160 (35) o<
© Exploratory. ... . 2548 (38) - 130 (30 . NS
T Other So o, 13827 @EF. w7100 42 - N.S.;

@3l 230 3@ . <05
s w2 o710 c@e T <o
A8 o0 {0y o Kps -

oAssrgnedﬁ" E
Self-mltiatEd

.

\

" OnTask: .. . - . . 8381 (19, - . 806 iZe) . NS
S Waiting o . . v580 (). - .80 {18 . oNs T

" :Distracted- .. .,

Th|s EaBie is Eaken frém. Wang : £ ojan, M.;. D H J {in press) The utvhty of nm

Al_—-n—.-. A mmmAsiirAA 1l AR ~




— TaHEs
T e Perccntagesofﬁbserved FreqUeucms_'_»;G_ssroom Procesees for- - P S

| ’"‘ALEM&iééﬁbdiﬁg o NGALEM Chiaons 80
S ‘ BN - =4 P e — Resultsfrom
 Compaison Variables X% (SD) Lo XK@ QDI te - Difforences  trest

" Interactions . Lo
Inletactlons BGIWEen Teacher and Student
Inlllalion | :
: Stident
~oiow oo Teacher
o Pupose g
i Inslwcllonal
, Managemenl
i’urposeof IutelacuonswnhPeers : yoro T e
Inslrdcuonnl ' "::?-‘ ; 1000 S (22) | 990 . :
Dlsmﬁlwe o .h 00 (.&)’) S RNl

P e d® s £ et e

Explora{ory | S 60 @)
“:Other DL (1 I 11
Sém"g L e, w T T
Grnup Interaclwe 223 (37) A M4 (44) . i?;
- Grou Parallel . ;A R 1 A R pn _
o Indvideal BB @in .. %1 un < 15
o Inmalmn R : e - |
| .‘;’-J Asslqnml S @5 %08 (39) - BBE 676"
Sell-lntiated * 5 - 662 .@45 . ' 90 (25 502 789"
Cdnnml)cDeteumncd o L 004 . (3. o ( q) _ 3 - BB
Manucr g o o oL e T
[T P SRR TR T IR SRR RE R RT3
Wmimglqr Teachcrllelp S 587 (15) [T 1/ B 8. . 2%Y
Distacted S [ R B | 1 R I

iR Pmscnptwe e 836 - W3-

, Nole _'_'jjs [ ‘ R - R S
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L Table 7 B
oy «;T|me Teachers Spent on Specxflc Functions dunng .

1Interact|ons wnth Students m Different Instructlonal Groupmgs* 0
) L. _ . Instructional. Groupnngu R
Individual (76,56)% . Sm‘ Group (5.17) Whole Ciass (18.9 ,
s - .. Minutes e ©o - s Minutes - .5 Minutes o
Teacher Function tage Per Hdur - Percentage Per Hour :'7 Percentage Per Hoar *
Instriicting - - 5748 o 2625 5 78110 242 6126 ] '6;7:1
.Giving Task Specnflc o E 2944 - 1§éi . 18.73 h 58 ©19.90 - 218
‘ -:Procedural Dlrectlons o L ’ : T L et
Ia e ] ‘ . )- .' 7:«7.7 g ’A " ;:7 i .. - L 7 v - . . v.- . _7 ) 7-: ‘ . ‘;
Behavnor Management S35 14 307 =100 L0207 o el
. B . , - .’rs:* . ' v A —v . '.'f . . ’. - *
Checklng Work - k " 475 248, 0 0 &~ '
- -

' groupings. ".: SRR R .
Co . ' i o TableB . -
o o . Mean Perpgntﬁageispff'[eacher Time Spent with' lndnndual General Educat:on
. _‘Handicapped; and Academically Gifted Students on Instruct|onal - Co
o [ i, and Non-Instructional Functions* .-~ . Rt
|  Mean Percentages of Teachier Tirie Per Student’ — -/,
N « ce e - e,
: o General Education . ‘Handicapped . " :." & _Academically . .
S S -l . - Students - .Students . Gifted Students o
“Teacher Functions = | » .. . (N=672) T .0 (N=77) {N= 35)
lpstructional - | R L
" lpstruction + — T )
Instructlng ".\ ' S 3621 320 o o 340
. ng task- SDECIfIC . . . U387 .0 327 7 - v, 566, -
Drocedural dlrectlons T : : : ‘ AR
Plann|ng E : . 219 . 482 o 1.78
Evaluation . - 285 ‘ 240 - .. 143 '

Non- lnstructnonal o, e , o : _ o e
Behav:or Management IR 255 o 311 . 238"
 Conversations with Studenté - 356 '.:";;;;:- o 8l - . 438

© . {for.personal and other non- Ty : Lo T )

" - " instractional purposes) v

Total per-student time N 365 350 345 o

‘across functionis "\ ; S L o S

Co- : ;_\ Tu l e wo ) e
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garning styles, al o
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'» out learning activities) -. Lot
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q' Interactive Teaching (teacher circu-
lating among students to answer

. questians; provide feedback, plan]
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Establishing and Communicating
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Managlng Aides
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Prdgram Evaluation Studies
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Classroom processes
Student outcomes
Teacher outcomes
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Non-Instructional o - Activities L T s Activities

Functions . e ' ' e : o

"""" nmary. of the distribytion "of teacher time use among:i
ctions¥ - N T

S o Lt -y S e e
. High Degree of - , -~ ‘Average Degree of. o .t ___Low Degree of
Implementdtion Group - : Implementation Group - . ;% Implementation Group

" Figuré'3. Summary of the 'distribution of teacher time use in classrooms at the high_j average, and low .

degree of implementation levels’* - -

(N =28 classrooms; the mean number of observation minutes per teacher was 199:29.)
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