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+ Extending.the Challenge: Working Toward

a Comson Body of Practice for Teachers ‘9 - -
- i - - .._-’ i Al .' ‘
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Cnﬁcerned educators have always wrestled with issues of excellence
and professional development, . It is argued, in the paper "A Common Body
of Practi@e for Teathers: The Challqnéé of Pubiic Law 94-142 to Teacher

Education,"* that the Edycation for All Handicapped €Children Act of 1975 .

] . provides the mecessary impetus for a concerted reexamination of teacher
- - - education. Further, it is arguéd. that this reexamination should enhance
- . . -

: ‘ . i
‘the pfécess of establishing a body of knowledge common to the members of”

the tedching ﬁquession. ~Th Jpaper continues, Ehen, by outliping

- clusters of capabifities that y be included 1in the~ common body of

knowledgé. _’Theée . clusters capabilities provide the basis for the

following materlals. . S ..

: : e .

o , . -A
The materials are oriented toward assessment and development.
P : . .

& First, the various'éomponents, rating scales, self-assessments, sets of
- "l -
L \ . ‘ .,
. . P .
- ‘objectives, aqd respective ratignale and knowledge bases are defigned to
, [ ] * ’ . . .

enable teacher educatgrs to assess curren{ practice relative to the

- .

knowledge, skills, and commitments outlimed in the aforementioned ﬁaper.

- ~ - B

The Aassessment is conducted not necessari{ly to determine the worthinégss

4 -

of a program or ypractice, but rather to reexamine current practice in
. ‘ L)
order to articulate essential common elements of/geacher education. In

effect then, the "challenge" paper and the ensuinp materials incite

further discussion regarding a common body of practice for teachers.

1

5bublisped by the Ameq}cén Association of ‘Colleges for Teacher
Fducation, Washington, D. C., 1980 ($5.50). -
. ) .

. «
Q i )

ERIC . o4




»

Second and closely aligned to assessment s the developmental

-

. - perspectiwe offered by these materials. The assessment process allows
4 . i Q .
the "user to view current

-
]

practice on a developmental continuum.

~ -

X Therefore,xgesired or moke apprdbriate:praccice is réadily identifiable.

- -
Ly -

« On ahofher; pérhapg more important dimensthn, the "challénge" paper and
thhese mggerials('fbcué discussiqn on pre~service teacher education. In’
making décisions regarding a common hbody of practice it 1is essential -
that specific knowledge,'.skill and commitment be acquired at the

pre—service level.

[

It is also essentialfghat other additional specdfic

-

-

Knowledge, " skill, énd. commitment besacquired ad a teacher i{s inducted

. . .
+into the profession - and matu wit“{ years of experience.

. Differentiating dmong these levels of professional development— ig

paramount. These materials can be used in forums 1in which focused

- .
- ~

discussion will explicate better the necessary elements of pre-service

. teacher education. This explication will thedr allow more productive

discourse on the necesshry capabilities of. beginning teachers and the
Y ‘ i ' . L ’ ) ' -7 A
necessary capabilities

-

of experienced teachers. o .

. In brief, this Iwork 1§ an effort-. capitalize on the - creative

- . - ,
.. ferment of the teaching profession in striving toward excellence and

professional developméné. The work is to be viewed as evolutionary and

formative. Contributions from our colleagues are heartily welcomed.

-
- -
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This paper presents one module in a series of resource materials
- -

]

——

- which are designed for usé by teacher edutators. The genesis of these

ﬁéter&'ls {s in the ten "clusters of capabilities,” outlined in ché

R .

paper, "A Common Body of Practice for Tedchers: .The Challenge of Public

Law 94-142 to Teacher Eduéation," which form® the béoposed core of . ‘

professional knowledge needed by pfofeésional'éeachers’who,will practice

. .
in the world of tomorrow. The resource materialg are te be used by

) . . . ' . . ) N . -
teacher . educators to . reexaming and enhance their current practice in Z

- ’

prep@ringAclassroom teachers to work competently and éomfortably with

) children who have a  wide range -of 1individual needs. Each module:-

provides further elaboration of a specified "cluster of capabilities" -

z

in this case, Qrovision of classroom instruction that is'Adgptive to

s
'
student differenced. - \' )
. ‘ '
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y ~ . : OVERVIEW OF THE MODULE'
B - R \. N B I

‘. 4 ’

. ' Providing educ;tional opportunities and learning experiences - that

e .
a -

R4

are responsive to the individual needs of gtude‘ls in regular claqsroom

. » R
. . .

settinge is che major objéttive of the "least restrictive 'eﬁvironment

'

. . . .
mandate of Public .Law 93~142. Implementatfon of this mandate is
. ' -

‘\" S resulting in an fné%easingly heterogéneous scdaent populatiqh'in regular

\*:

? : ¢ ’ o B -
. . classrooms. Qs_.the range of studerdt differences found in reguligai

. .
« ) . - ¢ / ¢

O classrooms grows, 50 does the need for teachers to be able to provide
- T . o T : _ . . '
—~— instructiof that effectively accommodates the diverse needs of their

‘students. The development of such teacher expertise, however, has posed
a major challenge to educational prbfesskbnals’in general, and teacher
. , eddcétors in- particular. Because adaptive instruction differs inm .

. seGeral ‘fundamental ways from the traditional group~bé§ed 1nstruction‘

LI -
‘.

whiaoh mo t pre—service teachers have known in their own schooling, ma jor'

-
.

changes afe requited\ in’ their conceptual perspectives of classroom

v ' practiced. For these changes to occur, teacher educators must' be able

-
[N

to:prev{db nof only information on the "how'" of adaptive instruction but
¥ e . : C, - ' s

- . also a basic #pderstanding‘qf the "why."” This module  aims to furnish

.5‘ F' !

P ' faeulcy ﬁmembefst of ,colleges of education with infofmation to fﬁrther.

their qtudehts’\underst@nding of the p:dvision of adaptive {instruction.

M N

' fn regular classrdom %ettings, the theoretical underpinnings of this
. g A " . ‘ ! .
o iNStructional approach -and.lche .research evidence related to the
. .t . - l» . “ N
4 'imp{ementation and.effects of adaptive instructigp
’ o ' ﬁ,
N . t : 1 . '

g Thisg modu?e conta{nﬂ ﬂhree ma jor qecﬁionq.

*

. Section I—~Ob1ect1ves,

e Needs Assessment, and SélfiAssessment—-incIude§d¢3formation designed to

’ 1

help users systematgcally agsess the usefulnesi; ofék;his module {in’
I{ !' . . .

‘meeti?g their own’profession&l &evgiobment needs and the needs of their
_ ‘ ) § - . . ‘



of the objectiveé'of the module, é-description‘of,reasonahle objectives
. : . . 0 : . .
~ content covered in this module is already’ incorpdrated in the users’

'-'ﬁroéidiﬁg agaptivé'instruction in cIassroom.settingSa /

. conten of * the . ule.  Five
content. madule. = Five

.. . , ‘ . ‘ *
,“' “ f 2. . r ‘o’

-

.,respeccive teacher education programs. Specifically, it Inclhdes-a list

L]

for the users’ teachet education programs, a rating scale designed 'as- a
L . : . L -

needs assessment Ains;numeﬁt for - determining \the extent to which the
. . (Y . .

.

teacher education programs, and a self-assessment instrument desjgned to . I ‘l‘

“help the module dsers evaluate thedir knowlgdge‘ and understanding of

N € - L

Section II—Provision of Adaptive Instruction—-comprises the, core :
‘ : - . . .
segments, each of which is designed to

-
¢

pquide a diffefent ﬁgrspgct{ve on adaptive instruction, presenf () a
.rev:eﬁ of.relevant_theory, reseS?ch,'and practice; (b) a desc;iption‘af‘
a cpnceptuallmyael of program dééign,‘~ tmp(ﬁéentation, gnd .e;aluaéion;
“(¢) an _e*p&ication of. 1ssué§ rglé;ed_ to. prgéram evaluation; (d)‘§§,

.

inforhatién on the design of agbropriate personhei p;epa:qtion programs; .
and (e) a discussion of implications for future developments in-

personnel preparation. ' ‘ v ,

s ¢

Section III--Additional Readings on fxggftivg Instruction--is o
designed for users who desires further {information. - It includes a
selected bibliograpﬁy on adaptive ihstrucqion and coptes of several

a:ticles that are considered to be particularly relevant to the topics ..
N ’ :
discussed in.this module.

A ’ -
> ! -

e 1t should be pointed ouaﬁfhac because this module aims to provide

concrete examples of specific technical know-how fnvolved in the

Y i
operationilizatdgn of adaptive instruction, many examples and supporting
. ’ :

research were drawn from a particular adaptive instruction program that

- - . -

hds a relatively long history and a data base supporting its utility and

0



on initial drafts of this work and to Rita Catalano and FErika Gromoll

L . B “ ¢ e
\ 3 . y - * .t
L .
- . & *
practicability. However, it 1is {mportant to note that the ase of <+ = .

specific examples is not meant to imply. either ekcldbivify or the
. . £
superiority of thds particular adaptive 1nstructiou program ovax’others., B e

)I L]

ﬁather, it is hoped that teacher educators and teachers-in~tra£ning~ cén

use the examples cited heré as :a spripghoard gpr discussing and
C : 3

genetétiﬂg approaches and strategies for providing adaptive instruction -

beyond those described in‘chis modile. Other related modgLes in this

/4 ‘ A ‘ &
, : - < . : . s

*1keries, for examplé, algo have much to,:offer in. providing specific

. . DUV, ' - . * S
information on adaptive finstruction and should be constdered components
of any comprehensive program for training pre-service teachers. The = -«
. . ‘ ‘ .‘ » ‘ ! .. ) ’ ) \ ‘ ‘ ‘ t ‘ : *
following is a list of the related modules. - : ‘ A

. ‘ . : . o . L

N

Curriculum-Based Assessment 4nd Evaluation Procedures

. Individuslized Teaching: WFiting Individuslized .
Educatton Rrograms ' T - S
Classrqom Strategies for Aqéommodating Exceptional
Learners * o :

-
- -

_— '

T L
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‘Upon cdmpletion of this module,.you\yill be . prepared to do ‘the

| following: . C

l.

2.

3.

4,

5.

6.

o . Obdectives S F

teachers. - : .

&

‘

. - SECTION I ‘ e 2
OBJECTIVES, NEEDS ASSESSMENT, AND SELF-ASSESSMENT ' SN

-
« - [
. . -

.~

- “o

7 4

.
.‘ LI . »J . . -

f

- £ .
bl -

-

Provide a working "definition of. adAptf§é,°tnstructfbh and
. . t B ,\ . -

EEE

.

describe the unique features of a number of widely used extant

 adaptive instruction programs and practices..

Discuss the implicatidns of adaptive
mainstreaming of exceptional students.

r f

Identify and describe the major comp@nents of a conceptual

-

N

model of adaptive instruction.

Identify and describe‘program design’feakures, or dimensions,

_which are considered critical for tﬁé"éffecgive impleaentatigﬁ

of adaptive {nstiuction in school sectlngéq

Assess the practicality and validity of using a data-based
o A | g :

approach to tailor personnel developmgnt,fprograms to. the

training' needs of individual in-service and pre-service

~ te

>

Discuss the degign and measurement issues’ related to

- -

- documentation and evaluation of‘thelidﬁléméntatibn and effects

4
e -
e h

of adaptive instruction. =
. ) .

1ﬁstrﬁcqion_for -effective

.
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P AasgErEqEee N gL as e pagy F‘ r e g e Al - i
v T Identify and discuss teacher*etpertise required for effégtive

. . ) K ~

dmplenentation of . adaptlve instruction. - .

. - f

“"-Q ‘8. Identify and discuss the organizational and management supports

.

 _necessary for effective inplenentatipn of adqntive 1nstruction.

- i [ . . . . A R . -
Reasonsabhle Objectives for Teaéher.Education
e . ‘ S ‘ ‘ ‘ ';.“ . : .
. . - R b - .

1'Téacher341nbtraining nead wofking knowledge and practical skillsiini'

1. understandins and appreciating the need Tor providing instruc-

i -
. - o
r /

. ’ tion that'is adaptiVe to. student diffetences ‘,ﬂ"

gftiprovidingﬂgdaptiVe instruction in classrooa settings, 1“01“dr

R ing . ’ . ! . ' / ) - .
_; T a. inplenenting the critical program dimensions of adaptive
A . instruction, and ‘ vt ' ‘ Co )

b. using degree of 1nplenentation assessnant procedures.
for self—assessnent and nonitorins of progran inﬁlenenta~

tion. . | . .

-



s .

, . - “ - s . : ‘ o -
+ Kating Scale for the Teacher Preparation Program -

g
¢

-

s

. Check the st'atement that best describes the adequacy of covefagg-f;

{astruction. B e

»
.

5.

)I

. _‘your present teacher education program on- the topic of 'éaapfﬁﬁe
E . . . . . e % ‘ i ' AS

. .’
- v,

[}
. . .
: . -

L] : . [

,k.'-Teachebs;tﬁétréining até aware of the  conceptual " and

inp{euentatibn . 1g8ues related to the general topicJ of

-~

.1ngividhal gifferences .and .the need to Achonuodate those

diffefénces,,but no systems approacheé are introduced.

L
. s

Teachers—in-training are wegl l-versed in the need for* attending

. -~

to 1individual differences in students -gnd the design of school

. :

learning-eq:ironnenti that are responsive to thdbe differences,

but | little,‘of Jo vpractical direction {'s given to syeteﬁaric .

provision of adaptive {nstroction in classrooﬁ.Qat:{ngs.
S : . ' - o ' -
. A‘ 'y

Teachers—-in—training are familiar with the-éxtant programs of

B

adaptive instruction, but ‘have, neither observed nor had

practicam experience-id'classrooae uggng adaptive [instruction.
. - - .

‘8

. ,\ :
Teachexs—ip~training have systematic training. in implementing

-t . -

crdtical dimensions of adaptive {netruction and haveﬁbbéerved.

and/or had'practiéun experience in the oberation of adaptive

instruct{on prograﬁs._i - A \

. / '
Teachers-in-training haye working knowledge"$out one oOr more

*

extant . programs of adaptive {nstruction and have demonstrated

skills in teachipg within such a system as part of _their
. - ’ -
b

practicums.* ‘.

S . 14
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S _ Self-Assessment
- ‘ ™ o . s . : . . =
@ ~ . The following items are intended to asseas your _anderstanding of-
adaptive 1instruction.” Respond to sho;t~anéwer~1temsﬂl—9'6n atbgparaté
R B sheet . of paper. - S -t | ' ‘A"‘ BT L
' ’.. < | B ' _‘ - - g
1. Define "adaptive instruction." ) : "
. , <

~ a «

) \“/. ‘ . - : . ) . -'_
2. Briefly describe unfque featuras of .two - extant ' programs -of..
3 ‘ - . . -, : . e .
. - adaptive {instruction that have been widely tnplemeeted in

school gettings. . ' 3 - T f.

3. Discuss major idpl(cattons"of the prbwisidn. o ‘adaptivé

*i{nstruction for effective 1mp1emeptétion of Pubiic‘LS;'9§—162.
S L - o S
P , e ) T ! - A h

4., Describe progrem design features that are critical for

effective mainstresming of exceptional students 1in regular“
. N , !

N .
classrooms. C .

-

5. Tdentify and briefly deSf#ﬂﬁzv the major components ‘of a

condeptual model of adaptive instruction.

s 4’-‘ - ',“ - . ‘\a M ) . ’ e ./'.
6. Discuss the‘design.and research supports for program dimensiogs )
‘ - - , . . i ,
) ‘that have been identified as critical for supportiﬁﬁ effective
oo | - o )
» implementation of adaptive instruction at the classroom level.,
7.- Discuss the implications of recent technological advances “and
» | ) policy mandates for pre~service training progréms.
3 ' ‘ . ‘ . 2
s ]
\
- - -~




N
t

_In

“10.

* r——

11.

12.

13,

14.

aid
» .
7

n . o
. e .

Define interactive instructional derision making and d*scuss

1ts; implications for designing and iuplemeuting_ adaptive \"

' ingtruction pfdgraﬁs,

-~

. .
. ) R . . .
. . : -
. . - . - . -

~,Discuss che theorQCicaI and pedagogical rationales for using a

data-based approach to trd&ning. : . . : ‘

e e

L

b - v -
£ . P ]

front of'tﬁe'ﬁqﬁtégight 1téns,;piaée a T Af you think_$thé

_statement 1s true, or an "F" if you think the ‘statement i ,fa'lse.

. Adaptive instruction is synonyudus with open education.

» . . . ) . : ) . ) "‘
’ oY :. : D N B ' . .
Group-based direct instruction is noff generally considered an

altevnatPve strategy for adaptive instruction programs.

-

Pre—service and in-service personnel pfeparation should be

o @ ’

. L) .
‘,quigned to - be‘ adaptive to the- needs . and’ tdflents of

N

1ndividualc~1n-trainiqg. - ' | : o i-. R

Data on dégree of program implementation are most useful for

4

training-purpobes and should not be used for progras evaluation )

purposes. - L

Effective teachers mgfe * instructional decisions concerning

A s
instructional-learning process. - ' .
- M ..
Successful'1mp1euentation of adaptive 1nstruction in nulti—age
grouped or ungtaded classrooms 19 very unlikely because of the

probleﬂs sesociated with the wide range of individusl

differences‘représented_1n such classrooms.

16
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R ___16. ‘Iﬁstrﬁctionalfieaning‘fadflitates'ﬁiéxible and effective ;se of°
) : By . ihstructional reéou;ces such Ag.teachef fime and talents.
. o ‘C@ .:): , L :

17. It.1s not advisable to éncourage parents to become/ actively -
involved wjith their child’s lesrning because their inwolvement

. may tnteffere with‘ﬁkétﬁieaéhers:afe doing 16 the classroom. =

;"- ‘ - - ¥
- < - e - ! .
N . ) . ) “fk\‘ . ) ) - ¢
R . - - o | 3 - ) . ] ) |
o P '_;Tﬁéffollowtng nunbefed,itensrane_desetipgions af ‘gﬁggzcagj pfbggam LA
- ; . ». Y . e ' a.. L | - s . Y L ' Pt T 4 _,'7‘

’ 34 “-dimensions of adaptive instruction. Match' each dimensionuwigh the ,
AR .. » - - ‘ .« ' - . . ‘
. | approp:ia:e_ﬁrogram design feature in the right-hand column by placing

the ‘appropriate letter in the parentheses.

. 18. Learni?g mdteria}s're;aQed-. T Ipﬁggreggq: L e
. to each objeétive 1pc1uded #l disgnoSt;c*prescriptive
| 1§ the léa:niﬁg ;equencé of _ process.
) the various curriﬁula'a}e o . : - : .‘:

developed and updated. ( )

19, Stydents’ btogréss.thtough ' b. éystématic provision
’ . : ) .
each Cu:rtculgf area and ) o 6f_5 wide range of
" the;r complgted prescriptivé o Lnscructional-léarbing

tasks are recordéd daily. ( ‘ ) ) .options;
) ‘ . ' ] L

20, Al{-s;udentq are qpsesséd | Co '}nstructional-

. -when they enter a8 new unit learning management
Lf instruction in the curricuiar ' system.
hierarchy and when fhey‘bégin Lo, |
or .complete a new curndcular L '
objective. ( ) . .
.’5 / - 2




".21. Each student hés,hig or her owp‘

assignment. Included in tqs.-
S ¢ -9

4\-\?
L]

assignment {8 explicit {nformation
- regarding the learping task; . )
(€.8e,s nﬁpbef‘of tasks or
‘\yorkbébk pages to be conpiétgd,'
titles ef.:eferenée books to be

read) . ( v ‘ .

- 224 -Teachgrs evaluate student learning
~on an ongoing basis to identify

-

- learning, difficulties before
théiﬂbéko§;~és£ablishedrt:t?eus. ( A)

23.

student requests or 1nit'at1ng

~vontacts with students fgr a

variety of .instructional and danggenént

-

purposes. (. )
) . _‘ | '
22.' New tasks a&b ré%iqu.lessgns are

? -

. presented in small groups; 1ndividually,'
and/or for the whole class. A variety

‘of tecﬁniqﬁes that ha§§ been shown

to be‘effective are identified fbr‘

“

e s B ey use aqeording to subject content

. ahd student differences. ()
o 4 ﬁé

-' - T 18
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-
-
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»
N

25. Teachers use a variety of techniques = . i

, o : ' Nl
~responsibility for their learning ‘

and behaviors. ( ) - T

‘fz\io hélp studenfs take on increased

et 4Circle the beat.responsé(s) listed under each statement.
. . - X . .“ ’

-

. zé,‘_An gdaﬁtide_instfuction pfogrhm s ome which:
| ,a. is syﬁonqudq wiﬁh the open epucatibn #pproach.
b:‘ is * the direct' opposite \of,‘.tﬁe gro§p~based direct-
{nstrUcﬁion approach. | |

c. provides ‘3itérnat{ve . instruction to meet the diverse
X . .

~learning needsvoi iqdividual s;udénts.-

. ¢ i ' ‘ T d. pbcgs inétruction according to the'_thOtify of ability
levels of individual students in a group. L .
R4 . | '
i 27. When an _adaptive instruction approach is effecftvely

fmplemented, it is expected that:

‘a, each student will differ in his-or her placement. and rate

-
P .

of progress through the curriculum.

b, most students will make similar gains as they progress

through the curriculum. g o ‘

c. all students experiencing difftcdlty will be placed in

special resource rooms. - .
L ) N o

i < B

. d. each stpdent &111 be ﬁbre'ﬁrecisely' lébeled raccording ta.
his or her learning disabiiity. €
. o "\ f

hE 4



29,

v

. . A major objective of adabtive_instrudtion is ta develop each |

étudent;s competence ~ in academic, social, and'self~management
] - e - ‘, . : .

]

skille:X‘Coﬁseqﬁent}y, a program design focus is ‘to enable

students to: .

~ T

- a. work independeﬁﬁlj‘in individgal §€ttingé. S

b. work collaborativeiydin'group settings.

'lc. - assume inctégging regsponsibility for their own learning. and

" behaviors.

~d. all of the above.

4

When an adaptive

A -

procesées are'iikelf to 1 very different from those observed
in conventidh;l' classroous For exanptyﬁif;&ﬁ,u adgﬁiiﬁé

. ' 1Y oL
instruction classrooms: e

a; studenfs'caq_bg observed working at many‘differeht tasks at
different levels. -
b. SCudent; can be observed working 1in groups and

individually.

. expected to -approach the teacher for 1ﬁstructibn and

-

_ feedbéék.

’ K e - -
d. the teacher moves around the room, diagnosing, instructing,

4

monitoring, adgievaluating student's.

-e. students are eypected to take responsibility for their own

learning jfnd ‘complete all tasks within a dpecified time

. limit.

1

f. 1t is the teacher’s responsibility to assign all students’

“tasks and to specify the time limit for completion of the

tasks.

-

<0

instruction yprogram {8 adopted, classroom

1 . . . - ) )
¢. the teacher’s desk is centrally located and students are



A
-

- g. it is  expected "that the teacher will épend increased
amounts of time instructing, and less® time managing
s students. | o

‘h.* it 1s exbected‘that all behavioral problems yili be handled -

.. t

by an atde, ‘allowing the teacher increased amountéigf
instructional time.
- i.  students’ indepenident movement around the :classrdom is z\

regulated by an éipliclt'managenent system,

"“‘ ."‘ Y o ‘.“‘ '{
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- ' Answer Key ' . “\ -
ey A
1., Define “adaptive instruction.”

Adaptive instruction 1is an educational ;pproach;
aimed at accoﬂnodaging .;he' fadividual diffefenéeé‘of
. E ’eéch séudeni.'bjééard ’fhis .eﬁd, ‘adaétive 1n;t;uctioh‘

utilizes a variety of instruétibnal met hods an4 ﬁro@ides- 
- learning experiences' that are ‘re5ponsive' 'to‘. the
‘ : ' 1ndividua‘ul _‘chh,ra(ctegistics anAdA lea;ning need‘i}‘ of . .
| students, as well as‘-expliéit.‘ 1ntéfven;ions that
'1ncrea;e students’ 1c0upetence and enhgnce their.
' capabilify to profit Erom évaiﬂhble .eduéatgonal
alternatives. . o

-

- 2. Briefly describe unique.features of two extant programs of adaptive:
“{nstruction that have been widely implemented in school settings};

VA 3. Discuss major implications of the provision of adaptive instruction .
S for effective implementation of Public Law 94-142,
"' ¢ .
_ y
e 2 ) 4’ ‘ | | .
 One of the'ef?ecté ‘of Piblft Law 94-142 has been *

decreased enrollments 'in segregated speciglleducatioh

facilities wﬁich, in turn, have resulted in an increased

¢ need to. expand the~capacity‘of regular classrooms and

; .

o ‘related support systems to accoq;odate exceptional

studentg. Thus,u educational syéﬁens that adapt

{nstruction to the 1increasingly diverse needs  of

studeﬁts Qainstreamed in regular ‘c{gsses must Be
. - established. ,‘ )
Q . | : ; ' o 22 /
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| _ . .
K e . ) o
4. Describe program design features thaﬁS\Q<: critical

7

for effective

maihétreaming of‘exceptionai students in regular cladsrooms. ..
i . '.‘.
:—,A‘compréhensive indiéidualized"1ns£tnct10hdi system .

that adapté_to the needs of individual students.-
. - A built-in support syétem that facilitates

I implementation of the instructional program through the

o ‘ involvement of school admintstrative,kghd"ingtruc;ional
support personnel, héalth professidnals;‘ahQAf&miliés.a

—- Use of a "full-time" rather th{u a "shared~£ima"
[ . . - / Co _‘-__“M

. apprioach to providing for the special eduéation,needq'of
. régular‘and exceptional students. . : o

‘

[

3 * 15. 1tdemtkfy and briéfly describe the major components of - a conceptual
‘ ; e . B ,
Todellof a&ap:i&é fostruction. ~ % ¥ . ‘
; | | j " P | o -
Proéram design which begins with theliientification
) of instructio&él goals .gnd desqriptfon of - student
. _characteristics, This information constituceswrbésic

. X . .‘; a °
input in the dgéign‘of those program dimensions that are

critical for the ongoing provision of adaptive
fnstruction 1in classroom sektings as well as thdse

. * N -
dimensions.related to the proviéion of classroom-level

and school-/district-level supborts for prograﬁ '

fmplementation. ) . .

-*




. : . Progran i;plenentution whiéh" pfovides. the

-sySCenatic framework 'jpr analyzing the iwmplementa ion
Y

needs for the operationalization of adaptiva instructdon .
in.a.speci51C'school sett{ng. ﬂecisian‘nakingAregard{ng
. the adbption‘ an&_ opetation"of a given adaptive

instruction ’progfan,' as wel* as continuing improvefent

-~

)// , and ;g#inement of program'inplementation, is facilitated'
’by inff;v:tion on the,prquan s operation and the degree

to which 1its 'major features are iapleﬁented;

.I Information 6n progra&l implementp{ion_ is‘ctitical in o
.' . . L assessiag' prOgEami effica;y, aﬁd foé‘ I}nking.'prograu ’
éffects‘aﬁd EFY proéram feéturés, ‘¢
‘Proggam.evaluagion whiéﬁ ﬁéo;ides the déca base for

analysls‘ and doéumentatiqn{-of' bﬂth‘ the process And‘.
préduct outéoﬁes-,of gdgpti#g ‘{nstruction. . Program

. qutcomés afe evaluated {in tel&tibﬁ to thé éxtent to
which tﬁé degree of inpleneﬂﬁétion results infhspecific_

. deéirahle_ classroom ptocess;s and, subsequgétly, the .

.- | achievement of _sogial aﬁd. academic ‘coupetgnqe by ,
students. The resulting data base is uged‘for program
refinéﬁeﬂt, program evaluatidh,‘.and poiicy maiing‘
purposes. ) I

6. Discuss fhe'désign and reseérch supports é;r°progran dimensions'thqﬁ
have been identffied as critical for supporting effective implemenﬁaﬁion
. of adaptiﬁe instruction at the classroom level.
0 iy




~ between activity areas.

$

Arranging Space and Facilities fosters students’
‘ - , IR
independence - and resbonsibility'foﬁ managing their own

léarniné behaviors by arranging furniture and equipment

-

to facilitate eady uovement' orgénizing rlearning‘

materials and 6torage and display areas to permit

iﬁdéﬁéndgut ,selectgon and replaggmentﬂof materials by
Cf . . 2 .

students; and explicitly contr&iling for the number of
T ‘ : : . e . :

students 1in eaéh activity aréa_éstuell.as the movement -

2

-

Estéblishiq&;and Congﬁnicatinglkules.and Procedures

1

fosters studeﬁts' 1ndependenée‘ in, nanaging their

-learning environment and. activities by clearly defining'

rules and procedures .g0verning use and maintenance of

A
e

'"'finstructiohal materials, scheduling of‘activities, ‘work-

-completion, and 1ndepenken§-moveueh;‘about the room.

.'Managi.ng' AD

their o.discuss the performance,

o

teachers ‘ah&
behavior, and achievgment of iudividual students and to
design 1nstructional plans and specify assignments in

accordance with each student’s needs.

¢

Developi;g,Student Self-Reqponsibiligx»for planning |

and managing their own learning and behaviots 18

accomplished by teaching students to locate and _return

- : gr

all materials needed to carry out tasks, to focus on

leérning tasks or constructive peer interactions while

awaiting teacher éssistance, to make activity choices
. o7 _ .

and séheduling decisions, and to monitor and evaluate.

-4

their own progress. o -

 the obportuniti ~ for.



|
’ mandates for pre-service training prograua.

h

» i

-
L4

)"' ', . LI +
K - ’ LA ’ ¢ ’ §

Two ' recent deQEIOvmentot.hobe'.1mp11cations_- for

pre-service ‘training ‘programs. These developnents.a;e

i~ . .i'.‘ ‘.\"

- N - ‘. IN
Y

'p01££§f55n§5ies d?terninihg'current"sthbdl improvement

Lo : . ot . . )
‘needs and the technological advances - and. expanding

ek SR

.

1nstruction and - 1nproved educational practices., As &

: resolt of these contextual and substantive developments,

~ : .

'c.significant ‘changes are occurring In the expectations

-

: T . ' - .
and role definitions of'edhcational profeosionals and in

the availabilfty and scope of persbnnel preparation and

continuing profeé&ional development programs.

* »
.
.

Policy Mandates

' Pnblic sentiment, economic realities, ~and recent’

Federal and state, legislation have created mandates.for
! ‘ -

.« 7 -

school change. “Schools, .n response to ' these

‘e

chailenges, ~have.  been faced with €ae .charge of .

'identifyinggand 1np1ementing innovative ptogramo aimed

-

at better serving the diverse learning needs.of childyen

and ‘young adults'of.all ;aceo, language ggoops, social

cIasées,_ and educational characteristics. However, .

‘éducational improvement required\ more than just the

<

o . ?6 "i."';' : ! ¢

'knowledge ﬂbaserVOh the theoties ofi learning ahd

-

57. Discuss the fhplications of recent technological advances and policy

o 3
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4

“~" often, those  responsible ~ for oberétionaliiing

’, innovations -encbuntet greac difficulty in the adoption

availability of workable and effective progmams. Too

> and’igpleuentagion of ,valua@le, ideas, progtans, apd-

B 4 products lgeéause'of inndequéte'trsining. Mnrenver. the

. o

~ ~increased pressure for innovktive- school i?provenent '

efforts has been accompanied by declining enrollments
; N e . o

]

e

nd dvi

'Y -

servfces,-'QOubinedAwith'reducéd'staffing rédburces; has

served to intensify the pressure on: schoo! personnel who

are ofcen criticized quite vocally for the quality of

P
f

education they provide.

.,ﬁaa been %fumbacks in -the.hiring of additional staff.

Thus, greater pnblic' demand for improved edue&tional

Schdollperqdnhel ‘look to those reéponsible for -

,"‘  §er§onhe1 .preparation in colleges of educatfon to

davelop alternative ways td inproée the"dkiils_ and

capabilities of 1in-service and pre-servicé personnel.
) "+ - The "least restéispive\envirdnnent"‘ nahda:é of Public

Law 94~142, for.exaﬁple,'challenges'échools,to»implenent

innovative practices  such as ”-msinstredming.:

Accomplishment of this objective, however, requires the

provision of ongding professional . training to support'

the establishment and maintenance of such'fnnovéiions.

. ' o . ' R
Colieges of education,. therefore, are pressué&d to

redirect their training of educational persgfuﬁi to

focus on instruqtional nethods that are adaptive to the .

' special 'needn of indgvidual ‘students 1in regular

classrooms, k

T o T LW . 27 : : RO
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Technological Advaoces

o

Recent deseiop-ents ,in research -on | effective

t teaching and cognitive mstmcttml psychology have

providod a suhstintive base for-i:proving the knowledge

‘ _andﬂnkills_nf_nchool_pcxsonne1 for- inplenenting sdaptive

instruction prosrsas. Sonc of these develop-ents are in

the areas of cognition cnd educational productivity and

-instructional decision naking and interactive teachiss. '

v . : '

. Psycholoqists renewed interest 1n cognition hss

-

-vesulted in rasearch_ related to the understsnding of e

‘huuan learning and schooling management, One .such

| exsnple is the research on cognitipn and-educationoll

prqductivity. Findinﬁs on :he !i-i:ing Fsctors iw most

2
human acciyities, such as bonnded rctionality and the

*

- scarcity of attention and time, have great implications

for furthefing‘ understanding of teachers’ mastery of a

. s . - ‘_ ‘ . ) " "

complex ‘aystem of adaptive instruction and the ways to-
.

"promote teaching ‘expérrise and prodoctivity. These

findings have .cooe into play, for exsmple, in the
planning aﬁg imolemeﬁﬁstion of instruccionﬁss well as 1o
the identification of those suhstanttse and
psychological factors  that influence effective.
processing o} the wide'arrsy of inforusrionAinvolvedv in
adsptihg instruction“ro differences anong'iooividusl

students. " ‘Adaptive 4instruction requires dngoing

<8
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L3

¢

\

processing of iﬁfornstion on gach‘ntudent's.learning‘

-

histofyi.and current perfornidge' (student cues)

.ceachqrs,' evaluate, and, wmake alternatiﬁe plans to

facilitate, the student’s -ag;efy '“5% learning

. ‘. . . . . \ -

objgctivea. Teachers must make instructional deciuiods

-

based not only on student cues, but also on .information

aboub» tﬁe- availability' of ilternktive stfatégies and - .

.

'_Vnaterials as well as the ndture of the tasks .to be
learned. Futthernore, the ways _1n , which such'

information is pug to_use in the proviéiaﬁ Qf §dap;ivé_

instruction - qiso"afe 1n{}uenéed by each teacher’s

personalnbeflefs about education and about the potentjal
effectiveness of particular strategies with specific

studentss Thus,,it is clear that the 1-lense cognitive .

1

gomp}ex{ty teachers face 1in inpiéiéntiqg adaﬁtive-

instruétibn‘ln'claésroou settings must be addresséd . in
iy | sl
pre-service training prograuaL

. . ' . S
Define interactive instructional decision wmaking and discuss

- 4 )

programs. . | N
-\ ©

dw

1
L)

Interactive ‘lnscructional decision making 1s

ongoing, usually occurs during class cine and is often

based on the immediate student performance cues, that

teachers receive during the {instructional-lesrning -
. ’ .

i

process. This type of decision making provides a way "

»

for teachers to effectively attend to students changing
-

e

.29

ite

~implications vfo}'~ designiog and inpleienting adaptive ({instruction ~

2

hgmes
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- faw
*&

rdéeds...lnteractive iqgttuctiOnal dec}sions_ipvolve th

Al ]

use_.of instructional interventions snch ns,directing or’

) redirecting students” attention to--a task, prdviding

1 . o .
feedback to students, and dJetermining the source of . =
‘stu@ents‘ errors ~and hrovidiné explanations. hnd/or'
. addf’éiona‘l fnstruct fon. ! S, ’ T

I

" 9. Discuss :he_th&otetical and pedagoginal; rationales fqr using a

N -
e

data~based approach fo.;rnining. ‘- ..

.§“ ‘ » ‘ ’ . . . ‘ ‘ - .
R | - Teachers learn in different ways and come to EhQ{f -

’ ggbs at &1fferent‘stsges of development. A data-bueed'
. | . ‘approach to‘ttaining can be adapted to the identified
$ .« . .

strengths and w!aineqsep of individuals rather than

those of the srbup'it large. ' The dséa—hﬁséd'¥appros¢ﬁ

i%. also provides a sgﬁ;e- for self-wonitoring of program ;
. , - - v. Almplementation and .ensuring program msintenmance by B
| individual ;taff wembers. -
‘
10. F ) ‘20.“‘ ‘
11. F « 21. 8 i
, 12. T . 22. a
‘ ’ o ’ K
13. F ' . 23. e
A L4 1'4. .T ‘ ’ ~ . 2‘.'.‘ b .
15, F . 25. ¢ o 0~
. ._./ . ‘
16. SI 26, c .
17c. F ‘ < : 27. . “
18. b | 28. d ,-
w , ‘
19. a . : . 29. a, b, d, e, g, 1 Q
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‘ - SECTION II. . o
PROVISION OF ADAPTIVE INSTRUCTION '

Int roduction

. »

‘n;E’:ughout-the history of fbrnal schooling, educators have been

_interested in. the use of alternative instructional strategies and school
regsources to providg Learning nxperiences that are adgptivé to the needs-'
and tnaracteristirrlof individual studenté. In this_cduntry; the decnde"'
-.. i ,pf. the 1920fs. was narkedi by IQpéciai "emphasis on individualized
instruction. The 1925 yearbook of the National 59qiety for the Study of
.Education, entitlen Adapting the -Schools Ato ,Individuai Differences,

’
includes descriptions of several programs of individualié;f instruction,

' such s Burk’ s Individual System, the Winnetks Plan, the Dalton Plan,’
and nany others (Hashburne, }925). This early foundation for the theory
and practice of adaptive iastruction prcvided substantial and groving
impetus for the develqpment and study of educational programs and
instructional technologies‘ that increase schools’ capabilities to

aéégnnodate diverse stwdent abilities, experiences, interests, and

socioeconomic backgrounds.

Indivinnalized instruct {on, narticulariy during the‘ past dncsde,‘
“has cgne to be associated with school improvement efforts aimed at
ensuring equal and quality edutationnl opportunities for eacn and every
school-aged chtld and young 8dn1t (e;gs, Consilio, 1974; Gordon, 1979;
Reynolds & Wang, 1981; Hang, 1980a). This focus steps, in part, from
W technical advances in the development of rélevant theories and
~—— demonstrably effective adaptive 1instruction practices (Glaser, J977;
Henry, 1962; Snow; 1977; Wang & Lindvall, in preparation; W;:;EEiger, /

. 31




. 1977), as well as from public, judicial, "and legislative movements

<

'(Reynolds & Wang, 1981'- Wang; 198135 Wendel, 1977). Whatever the

reason, nany school districts attempt to assess 1ndividual capsbiltt{es

~ and utitise their varying curricular materia s to natch instruction, as

directly as pOSeible, to those Capabilities. ile therefappedrs to be

growing receptivity to instrnctional approa bes that are tied to the

-

. ditect assessnent of each student s capabilities and the building of

PR o '1,4 ,'-"1

.each student ‘s coﬁpetence.qﬁitlenentation of 8t _Fprnctices 1n schools

has been ecegfy. A major stumbling block has been the.lack of training

support for scheolnpersonnel‘aertheﬁlteke‘on the r ponsibixity of such

school change efforts. : AS

The goal of this modele 13 to contribute to. the\ tnformation base

‘ ' 1.

necessary for develoving the kind of training supy rts required to

effectively iaplenept adeptive inettuction. This eecti

wag developed to‘eccoupllsh three goals:- to su.harize

of the module -
e state of the
art of research and developuent ‘aimed at provision of schooling

experiences that ‘are .edaptive ito student differencee, 't _explicate 8

conceptual nodellof adaptive instruction that provides a f work for

developing the knowledge base aﬂd.écepetencies necessary For effective.

-

\ adaptiVe'classrcom {nstruction, and to present &n alternative approach
”; é to prerservice and in—setvice'trcining 15 the context of ccrr it schccl
improvement needs and the provision of adaptive instructiév The .
specific topics covered undet each of the three goals are listed\below.
‘ P 1. To provide an overview of past and current theories, res&irch,
N ‘and practice related to adaptive instruction. ‘ \
- | ; s} Basic assgnptions of adap&}ve 1nstrnction. §.- \\‘

b. Recent thecretical end‘technological advancee retated to \

adaptive instruction. . | ' . w\

-




- * . . . ”
| , . _' | - - | ‘
' c. Selected widely used systews for individualized

-

‘ ihstrﬁcfion. ) | a" | T ’
b d. i‘plicétibﬁs of_?uﬁiic;Law 94-142 as théy relate to the
: : e : :
. o | - implementation of adaptive lastruction. g N
i 2. To ptoyide‘ a'~éonéeptual basis “for ' develépnent and'
~ impléﬁ;ntation gflqﬂaptiveliééttuCti n in élas room settings.
. . Rationale and aesign of criticél . sign

b. Hethodological and procedural sues‘related to
evaluation of adaptive instruction.
€. Illustrations ofﬂthe.kinds of information needed

to assess the breﬁehéé and absence of critical program

”design dimensions and desired outcomes.
. v
3. To address teacher develoﬁaeht needs . and to present an
alternative training approach for the\provision of adap;ive'
i 3 instruction. -’ ' . -
= | a.. Recent advances in effective schooling rgseatch and
cognitive psychology and how these advances affect
teacher edncation programs.

*

b. An alternative craining approach chat is

individually tailored and school~based.

a3
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3

. Theory and Practice of Adaptive Imstruction . ‘P

)

S Some Basic‘Agsunﬁtioﬂs- o B o . . /,\

The concept of naxinizing learni thtough the provisldhl of
i .

,adaptive tnstfuction is based on the sssunption that studen;s leatn in

different ways and at different rates. Phrthernore, it is believed that '

'acconmodating_ these ‘ differences requires‘ not only ‘a variety of

. ‘ 1hsttucciouai aeth;ds;anq leatning_ exﬁerienqes that are matched to
nindi?idual cﬁafactgfistigé;V talents, interests, and past performance, f

but also_explicit infeévéntéiné‘that increase-gaﬁh student’s competence
'§ L. o and  enhance - his or her ciﬁabilﬁfy‘to profit fton~availab1é'eduéation&l

. ' 'altérnattveé. Thus, the 'tern "adaptive"” refers tb -odificatidn of

- L
. L R

school learning environaents 1n accordance with qtudent differgnces, as

- . ‘ ‘ .
well as modification of the individual student’s ability to learn
successfully in such environments (Glaser%'_l977).'

-

As with ﬁénf 1nnoyafive concepts and tgruino%ogiés,f the general
percepcions._aﬁd ;per;tional definitions .of adaptive instrﬁction‘hgxg
variéd. -In ligpt'of' the somewhst confligting and often inaccurate
characterizations that have been put forth, several eistincttons should. -
be noced. Fitst,' contrary to‘ frequent portrayalg in the recent
literature on. effec;lve teaching, - Ad§p€f§$  fnstruction is 'qatf in
diametric oppésition to thé continuum  of various conventional

- _ o
educational apprbaches that 1include group-based direct 1nstruc£ion
(e.g., Brophy, 19?9* Rosenshine, 1976). Nor is it synonymous with opeﬁ
| education or oth§$ student~centered 1nstructiona1 ébptoac?es (e.g.;

i iy

Peterson, 1979). Rathar, adapcive instruction {s an educational

‘.n .

. approach aimed at” providing learning experiences that effectively halp

. : Al 3 -
e B . . ‘
Q B 4 T
‘ . &
Provide ic . *
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- not be, and'in most'cases.should‘noc be, carried_

A Y

each studéent achieve desired educational 'geals. As  such, its

operationalization incorporﬁtes a wide range of alternative techniques

and practices that. are likely to include many of those associated with
: 3 . . . )

direct 1nsttuctio§hé5§/of.lea:ner controlled instruction., 1In fact, the

~adoption oﬁ‘instructional alternatives (e.g., ‘teachér-directed ,lessons

. - L] -

in géoups or with lindividual students,.student?initipted exploratory

activities, individual and/or gréhpgprojects) is a key feature in the

~

désign of adaptiyplipétructibn programs.

A second notable distinction of adaptive instructton 1s_ 1its .

non—exciusivenéss in terms of the types-of detcihgs in which instruction

-

and learning occur. Aithough the provision of -adaptive 1nstrﬁction

requires {individualized planning, each student ‘s -educa nai plan need

t entirely on an

-

individual basis. -Eveh_in the most ﬁighly individgalized instructiohal

.

programs, educational objectfves related to oral 'conaunicatioh‘ and

social cooperatien, for example, require instruction in group settings; :

Thusg, the_inclusion‘of;grOnp legsons is assumed, both from the viewpoint

of effective ‘ instructional management and” in’ keeping with the

'
6 :

pedagogical requirements f&}“ ne!ting a ‘certain set of objectives.

[4

Adaptive {nstruction does not necessarily mean that students work
entirely alonp; nor does it mean teaching that is unstructured 'or not

B!

"active." . ‘ ' .

‘|' Ve

Theoretical and Technical Advances

N e

Great strides have been made dur£n§ the past several decades in the
development of theories and practices of adaptive instruction. These

advances have greatly increased the knowledge base on -instructiohal

35
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design technologies and the practical.'know;how required-to provide

school leatoing environnents that effectively accommodate a wide range
| of student differences. Two major .developnents have been’ in the
: : { .

. conceptuslizstion of individual diffefences and effective schooling and

in the Operationaligat-ion of adaptive instruction in schools .“ ‘

]
.

4

Conceptualization of individual differences. ¢Tﬁe basic notion that

students differ as indiiiduals,-partiéularly,in terns of their lesel of

achievement and .their manner and rate of learning, has been widely'

acceptedcfot quite some time. However, a gtadual change has occurred in
' ' ' : s

" the oatute and‘ intetpretstion of. information .relsted to learning

-

differences.  Individual differences 1n learning no longer. are

considered to be "static.” As pointed out by Bloom (1981), they can be

sltered either before the'instructionaléies:ning process beglns or as

' ' .
t had

‘part of the process. This chsnge in the view of individuAI' differences

4
-
has had profound isplicstions for iostruction during the last two

decades.. Rather than being seen as the result of  differences Ao

learning chstscteristics and bpsic capabilities. students”’ success or

failure in school -has- come to be recognized as a function of the
4

leacning enviroment and, therefore, the responsibility of the schools.

’

' r
In his discussion of the contrasts between the predoeinant approach'

4
of the selective education uode and the adaptive educstion mode, Glaser

(1977)‘ has suggested that. individual  differepnces in students

traditionally were accepted as »"givens," serving as a, basis for
- .

classifying groops of students' and 'differentislly_ predicting their

probable future achievement. The selective mode has codg to be
displaced, howevet, by the view of individual differences as the basis

for effective instructional plenning. Thus, the operationel goal of

) - 36
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'effective schooling, in this context is the provision of educational

e
-

expergences thst either are adjusted to students’ current levels of

functioning or are designed to alter their functioning through the use

;sppcial instructionsl and learning processes to successfully teach'

rl

prerequisite s;ills.‘ L

<
-

.2
[

-

cognitive psychology and infornation process research, there has been a

'major -shift in the kinds of infor-ation which are exa-ined io"

*

investigatious of_individual differenees._ Instead of. ‘characterizing .a
. ) . . ° - ‘
student ‘s learning by wmessures of. outcome or input differences, the

focus has shifted to &nalyzing those processes that are - intrinsic to

¢

competent performance. Increesing research evidence suggests that there

r

'In addition to, or perhaps because of, changes in how individual

differencéa. in learning are vieved, as well as recent developnents'iq.

ifs a wi&e range of variability ip the psychological processes used by - "

individuals to mediate the ;acquisitioﬁ, organizatiod, retention, and,
- . L . ; ‘ , ‘o T ST . . .
generation of knowledge and skills (e.g., Anderson, Spiro, & Montague,

1977; Glaser, 1972; Klahr, 1976; Newell & Simon, 1972; Resnick,

-1

1976 Sternberg, 1979).- .Fufthermore, these variations may be
attributed to'the sdeption ) 'etudents of particular learning processes

that they perceive to be pertiﬁent to the task at hand, Thue, instead '

‘of characterizing individual differences in terms of genetal abilities

~

~ and aptitudes, lea:ner differences are increasingly ‘eharscterized in

terms of the manner 1in which information 18 processed, the ment al

mechanics and rules that students  bring to the instructional
-

.‘environment, and the . knowledge and'competence of‘individusl students

:kGlaser, 1976; Scandura, 1977). These and other _developnents have

2

. resulted 1in .major " changes 1in the nature of the research questions and

. paradigms used in"iqvestigatﬂins' of hierarchical differences in
pa - ' .

| " 3y
© o ‘.." .
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-

léarning; Findings from studies regﬁfding the intervening cognitive

processes used in skilled performance have 1mportaﬁt . ramifications for,
. A R

the planning of instructional treatments that are adaptive to functional

- gifferencedlin students. o ' ' : |

Operationalization gg_adaptiv;'lnstruction ig'schools. The rather

sharp {ncrease in Fedéral. funding for educational research and;
development durfﬁg the '1950’3 ‘,ahd 1970’5 - étinulaﬁed  extensive
development and i;pieuenﬁééidﬂ“of‘ #nho§§£ive Qcﬁool progf;ns. Tﬁis-
‘period of increased interest coincided . with the»ipspul;;ity bf the
"ungradéd School“‘ and tﬁe "openuélassrooa,",ﬁoth“of.wﬁlch tnclude some
'provisio;s forrindtvidﬁali¥ation.'iAlong theiwidei§‘kn0ﬁn re;éarcﬁéb;sed
.ot indi%iduﬁlized ‘ ﬁfégfahs -‘are individﬁaily ' dhided 'ﬁducation-IGE'
(Klausmeier, l972$; Individualiy frescribed instructiqh——l?l (Lindygl}
&  301v1n, l96b);' Mastery Léarning (Blooa,‘l968);:‘and thé Progrhi;for

Learning {n ‘Accordgnce with Needs~;§LAN (Flanagan, A1967). . These '\7‘

g

efforts such as the Wihnetké‘?lanfff\\ ¢

prograaé,‘ whicﬂ‘ owe much ;o gsrlieri
and similar programs éevelpped. iﬁ the 1920°s, have providéd‘: a
substéntial_ data base for demoﬁstratiné the feasibil{ty of pfovid;ng |
a&abtive instruction in tégular‘schoollsettinss (Talmage, 1975} Wang &
Halﬁerg,'in preparation; Heisb;rger, 1977). o

Selected Model Programs

. Several widely adopte& current prograug of adapttve 1nstrﬁccion are
* briefly ‘desqribed below for {illustrative purposés. They by no means
represent an exhaustive Iiét. Rather, tﬁg purpose is to draw attention
to the different types of ' school ’ prbgraag that cur}ently. are

implemented. More detdiled‘discussions of the @esign and efficacy of
; , ‘\ o ' ' ..
38 I
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the #rograas“;cn be found 1in documents cited 1in this module and

elsewhere ze.g.,'QSﬁg &‘Halbérg} 1983a).
}

-

.gpag;ive Learning Environments Model (ALEM). The ALEM 1is the
prodﬁct of a .decade of research and development at the University of
V(ﬁang, 1980a).

L3
¢

Ptttsburgh’s Learning Reéegrch.and Development Center

The objectives of .thg ptogrgu; are to foster students’ successful
. : . s _ . '

acquisition oj\hasic academic skills and, 'simul:snebusly,. to develop

éiuﬂents'. cohfidencg in  their abi;}iy_ to learn';nd to cope with fhe
soc1;1 a?d'1nte11e§tua1.denan§s'6f échodlingt * Toward 'thisr'zﬁd, ‘the
ALEH;s desigh uées Prébcripﬁive_iﬁstruction béged;on a wide variety of
,;kills uastenyteéhniques in cbubingtioh nith £hosé aspects of 1nforﬁal'
or open ‘education that generété "independent inquir&';and spcigl

‘ cooperation. The feaéibility of, wide-scale replication of the'ALEn, as

well as the evid?ﬁce bf.ptograa effiiféy, has been reported in a number

of documents (e.g., Hang,.l9835, 1983¢). - . .

Individhally-cuided Education (IGB). Developed af the Wisconsin’
Center for Education Research at éhe University of Wiscounsin-Madison

.

~(Klausmeler, 1972), IGE is conceptuhlized as a comprehensive alternative
system of schedultng. It 1s designed to produce higher educat ional

achievement by effectively'brovid{ng for differences ' in students”’ :rs;es.
« ¢ : .
of learning, learning styles, and other cﬁhracteristfés., The program is . °

implemented in elementary and middle school classrooms in a large number
of school districts. Thus, thefe is a considerable évalQatioh data base

t& suggest its {mplementability and efficacy (Klausmeter, 1975; Wang &

Walberg,.1983a).

-
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'Mastery_' Learning. This theory of instruction and l_ear‘nlng,-was '
c0nceptualized by Benjanin Bloom (1968) It 1is based on'the contention
thar each Sstudent can learn succegsfully 1f provided with sufficient
help whén difficulties.are firat'encounrered. Skills-nas:ery is def ined
clearly in the context of learning unlts, and adequate time 1s alloged
to achieve nastery. Because 1t can be assimflated esstly into regular '2. .

classroons, Hastery Learning fprns rhe basis ‘for a nunber of prograus

-

currently in use (Block,- 1971), R v,-.. o .fj e

Teast Assisted Individneliiation "(TAL). .Develope& at the Johne'
:Hopk{ne University Center for the Social Orggnlzation of Schools, the
overall goal of this. progras is to realize both the social benefita of

. e _ cooperative learning anong studente of varying achieveuent levels. and &

s

s t the,acaﬂentc benefiﬁnzof instruction that is geared to each . sthdent s
v . B
‘; level ind rate oﬁ earning. This eoeperet1ve—1nd1v1dualized approach
vt o ) hasjéeeu found so be effeccive in lncreaeing students achieveqenta ~ e

* mocial acceptence, end-poeicive atticudes_and'behavlors (Slavlﬁ,lLe5vey,

. & ﬁa&den, 1982 Hanglﬁ ﬁplgerg,_IQSSa).‘A - | iill jiA : 4_ o o
s ' ‘ P A . , . .
Implications of Public Law 94-142 . s _ L e

» .

In the years since its paosege the Educatlon for All Hsndtcapped
Children Act of 1975 has had pervastve and profound ieplicasians.. It

*~
"has come to be viewed asethe hersld of hesic educational reform that
extends BEyond the - peraaeters of current special education prograns.'

« f
- -

Among the‘most far—reaching effects have been decreased enrollments in
segregared special education fggjlities (e.g., speclat-elasees, day
schools, reqldential schools) and, consequently, an 1ncreased need to' S

expand che capaclty of regular classrooms and related _support systens ta ., ' .

accommodate handieapped studencs.,




.
SR

*———“——Etﬁsttlﬂiéﬂt of e&hcationsl systans whereby all students receive *_

1Y

the "1esst_testrict1ve envitonngnt mandate.

TWo conditions -ust be created 1f the principles inherent in Public

Law 9#~l¢2 are to be applied successfully. The first involves the

1ustruction that 1sPhdspted to’ their 1ndividual needs . The sgcond, snd ‘
U . - .
perhsps the most 1-portgnt, condition .for successful compliance with
Pﬁblic Law 94-142 is the developnent of a sense of "coanuni:y" and’ the

desire slosg educsttonsl professionals to undertake ' reforns as

universally sound, yet as operationally diffﬁcult as thosexfequireé by

i

-

Provision of adsptive 1nstruction for all stndencs. Sevetal reoené‘

developuents suggest ‘that .the time uay be right for a‘sajor :ove toqard :
systenatically secounodating differenees saong all students through the

_provision of .adaptive instrnc:ion. Many rasearchers and practitiooets

1“ -

.are calling for non-categorical apptoschgs to” instruction foru mildly -

handicspped students (Biruan, 1979' ﬂhllsbsn‘& Ksuff-on,'1978f‘fﬂef1ér,.

Hol:zner, & Messick, 1982; Psputy & Hbcsrry, 1972; Assynoids & wsog,

1981, ~ At 1eas£“three“;£a;¢; (Csliforﬁih, Magsachusetts, and Vermont)

currently have policieﬁ uhich -andate non—categorical spproaches,‘ anol

- L

" several others are cousldering sueh policies. In addicion, as greater

numbers of their children spend tine in regular clqgsroons, parents of

handicapped 'students are beconing, 1ncreasing1y more sensitive to the .

—

 quality of eurrent mainstreanins programs. Hinority group. parents, who

have been very vocal 1n their objections to special education labeling

systems, and whose children are being wmoved in disproportionate oumbers

£

from special education to nsinstresning settings, can be expected to

show growing ooegern over the nature an&,qualisy'of available programs.

. .
-

a .

/



~ .

e

¢

Furthermore," the‘legai clains for "appropriate” education are sfreading

'bcfond handicapped atudento. Several states now require Individhalized,

-
1

Educational '.Progrsus  (IEP’ a) for gifted otudent:, ‘ond ooae ére

te

':consioering :equiriog,IEP'o for alqutodents. Horeover, many parents of

‘_non~hondicapped studeots are oairo' of the 'appropriateness of

Finding uayn to more affectivcly adapt school learniuf' oxperiences

L

”g major focus of current school 1-ikove-ent efforts (National School

~

r ' .
Lndtvidualt:od 1nstruction and are de-andtng quality educatioﬁ fér their
“ohildren 1n regular classroo-s. : e §§‘ '

: to the individml needs of each studeot in regular classroo-s ‘becone'- '

Public Relations Associstion, 1981). Sehool adainiotr:toro and teachers

appeor to be more responsivé'than.GVer to individualised instruction.,i

This is evident fron the rasults of a recent survey which showed the

preferences of school perooonel for - direct assesonént of sstudent"

-

capabilities and direct 1nstruction that builds each student’s

- competence in baoic skills areas (Iothrock,' 1982). The 'uoderlyios

prenise 1s thst providing lesrning experieoces which meet. tho ncedn of‘

'exceptional and nonbcxceptional students in regular classroom settings

J

can result 1{a naxinized Opportnnities for tll stodeot: to nucceed in

A

their school learning.' ~Under ﬁnstructionall progra-s dasigneg to

- .

accommodate iodividual differences, variations in the ﬁlacenent and

learning progress of individoal students aré expected, and‘even assymed,

by teachers, students, and parerts. In su¢h classroom#, no special

labelinﬁbis needed ‘to - differentiate qsg ‘qtuoent from another, 'ahd
momentar; prbblens '4:‘ learning are not viewed as failures, but as
occasiouo for further teaching. Consequcntly, all students should be
able to receive 1instruction that 1s suited to their needo vithout the

negative effects of special labeling or social and’ educat {onal
)

segregation. _ : . ' | _ -
_ ' ‘n'a 42 / - E .
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" adaptive instruction for all students.

* .
»

A trpnsdisciplinx:y qpproach to providingl cducational sexvices.

14 Ca ‘.

'scrvices to every student in the: spirit of Pnblic ‘Law 9%-142 ﬁg the

this colfiboration should bc to ntrcnsthen existing c:pubilities for

addrecsing st udent differences with subnlantive understanding and a

dispositton ofcatutual belpfulness. Public Law 94—142 chsllenges,;

o«

instructional altcruatives and claslroon --cnagencnt synféic ,that.

\

educatiqnal.testtueturins are expnnnion of the role cf regulnr teachers,

A

redefinition of . the rnlcs of specisl cducation personnel' changes in

the functions andrwork plscas of other cpecial eegthers, speech—language

‘pathologists, snd school psychologtsts‘. and changes 1n the roles of

schbol adninistrators and other educa:ional professionala whoce work is
A

tied closely to t@c education of_studentc with epecial needs, Thus, use

of the term “ﬁransdiscipunary." instead of "mlt‘idiccipllinary," to

describe such an Apptoach‘co'prbviding cffectivc dervices. e;phasizcs the

-need to . effectively 1ncorporate and interrelata information about all

-

the work of aany specialized professionals and regular classroon

teachers,.therefore, is geen as fundanental for the provigion of

e

*

" The second basic condition for the ptoviaion of effective.edncational

: bioadened tcollahoration of a11 cduca:ional professioqals. The goai of-'e

.

educational,-profeseionals to «1ntegrace, chose' de-onst:ably efgective'

'presently are inpleaented independcntly hy spccial cdacntion and regular .

education progtans Among the najor considerationé 1n such brond—scaled'

Aaspects of students‘ learning and develop-ent. Effective interfacing of

5

;
[ L
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It should Be ﬁoted 'tﬁat widespread 1nplenentation‘ of this
transdisciplinary appxoach whereby adaptive instruction fAcilitstes the
'fu11~c1ne 1ntegration of exceptional and non-exceptional ‘students, does
‘not eliminate the need for a rlnge of alferuatives to accommodate many
-kiffe;gnt'handicaps.',It would conflnue to be necelﬁary,”for exanpie,.ﬁo

place séverely snd. profoundly hun@iqapped_stu‘enCs,outsidé mainstream

classes, and to provide a minimum level of pull-out ;pgogranb (e.8.,

I : . [
resource rooms). e C . .

¢

f_';’ff da

-~
-

- A Conceptusl Model of Adaptive Instmctio_q% /

In this ‘ection, a coacep:ual nodel for the design, i-plenentation,'

<

and evaluation of educational progtans ained at providing school

learning experiences thst are adaptive to student dtfferences is

presented. First, an overview of the conceptual nodel 15 presented,
'

thea} a more detailed explsnatioq 18 provided of the critical program

PR

design d;uensioha of adaptive instruction and the specific'clustering.of
the dimensions to serve psrticular functions.

4 . L4

ég.Overview

Figure lkis a s;henafic rgpresent;eion of the model, which is based
on. the notion that the deyelopment of adaptive 1nsttuction programs is
an {terative process of prégram design, implementation, evaluation, and
refinement. The model, 'develoﬁed from past and current research and
developnent efforts in adaptive 1nstruction, consists of -thre; aa jor
componenns. "The first comporent is progrnn'design work . (shown by the

square and rectangular boxes 1in Figu:e 1) that begins with

identification of 1n3tfuctional goals and description of student

44
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v 5 Diegnostic Festing . .
~ Prescribing. . ; .
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L 3 _tion gt its support - Fewer diwuptive ety onel pevsonel controb
systems in clesy- D::Mlbmmu-l'h! ' Sociel coopuration snd
e B L ey e e T
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ing Rutes and Procedures | : Students work well under tions of positive program

Managing Aides: teucher divection srd during mpact

Devetoping Student Self ' , _ independent work .
Respomibility (for planning ' . - . '
MM!NMWMM ) 1 - , ‘
ms’ ' R | » '
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quura 1 A coneapmd modd for the design, implementation, .and evaluction of an odapﬂve kmnmion program,

This figura is taken from Wang, M.C. Prov#llou of scapiive instruction: implementation and eifects {{ RDC Publications Sariu) Pittsburgh, Ps.: Universigy of Pittsturgh,
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chnracterisclcs. Thié informat ion condtitutéé basic-input-lﬁ fhe design

. of those progran di-enlions,that are critical for the ongoing provision‘

'{‘

of adaptive 1nstfnctioi§ in classroon settingq as geIl_‘as those

&
'

hdiuenkions relsted ‘ to the provioion ' of . classrooms-level, and

school- /districtalevel supports for pé&gras inplenentation. The secoﬁd

conponqnt of the -odhl is . :elated to progrsn Inplenentation 1n school
P . .t

' settings, and the.th;rd component focuses on evalustion ‘of' related

process and product outcomes.

_ An unique feature of the wodel’s evaluation component .is the

L .
- Lt B

explicit;incIUhion.of both -product and process nensqrq§ as indicators of

o
A

 program Outcones,. Product'éntcohes are defined here as the abilities

o

. and attitudes acquired by students. ‘These results are determined at

specific terminal @oiﬁt-A'in eiposdre to‘ théﬂ.prograw. j Exanples* of_'

t

producc °“t°°“§f 1nc1ude achievemént in tha basic skills’ and developnent‘

« #

of perceptionl of self—conpetence and pcrsonal control - | over learning.

'Proceas outcomes, on ﬁhe other hand, sre the dbilities and attitudes"

studencs acquire “d display while partidpating fa the progtn. : 'l‘he'

'rgsulgs, which are of value because they enhaace students capabilities
(3
to profit from their classroo- learning experiences; are ongoing. Thus,

they can be *fssessed only ‘while students are fuuctioning in the

classrooa. Examples of process ontconeu {nclude . the ability to plan and

manage learning activities and the ability and willingness to aszist

@ I

other studéntug I; is asuune& that such outcome® are likely to be a

cohtinuing part of students’ behavior. Therefore, while process

outcoqee‘are nediating variables that lead to intended product outcomes,

tiley also are major outcomes of ad@ptive instruction in‘theit own rtgh;._

7
- [y
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As suggested by th%{ arrows in Figure 1, program outcomes are

evalueted in relation ‘to the presence or absence of critical prograa

<. di-enstons'(lisned-f% Eh&’colnnn of‘boxes on the left of Figure 1); the

extent to which 1mp1enentation of the ‘dinensions leads to specific

classroou processes thut "are hypothesized to be. charscteristic of

adaptive instruction (teacheru and students behaviors);" and the

"extegc to which»the classrooa processes lead to students soéial' and

4
b
ecademic coupctence. In othet worda, obutcomes - are interpreted in

relation to éne degree of progran inpleuentation. and ‘the relationship

‘betwren the degree of iuple-entation and the resulting process and

product outcomes. The rasui:ing informat {o can be dsed to answer the :

‘questions, "Does the program produce the.pnedicted process and product

outcomes?™, and, "How can we do it bezper?"

«

Critichl Progran.Dinensionq o | I

KT
P r
A

- ~As already noted tuoigacegories of program design dinensions ere

-

included in the conceptdﬁl nodel of adaptive instruction—-dinensions
f«

related to the provision of adaptive 1nstruction and disensions related

to -supporting program inpleuentation. The following sections describe

the 16 dimensions, their oﬁjectives, ana :he catego:ies to ~ which they

<

belong.

.
/.

Program dimensions rglgted to E;ovision of . adaptive instruction.

}Eight prog:am. dimensions have " been identified as critical design

- . .
features for{effective‘nrovision os adaptive 1instruction--Creating and
Maintaining Imstructional ﬁatérisli,.Record‘Keeping, Diagnostic Testing,

-

Prescribing, Monitoring  and Diagnosing, Interactive Teaohing,

Instructing, and Motivating. The objectives of. eacn dimension are

described briefly below.

48
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1. Creating_end Maiutaintgg Instructional Materials. Learning

' naterials relaCed to each objective.included in the learning sequences

«

of the variqte curricula are crested and. ‘maintained. A .variety of

, learning naterials 13 nveilable to ellov s:uden:s a choice, 1nc}uding

‘naterials to be used in wnrking alone or - in 1nteracting wi:h other
students in - s-all granps.- Thecher—canetructed iaotructional uaceriale
are eccuup??ied by a list of -nteriele needed to carry out each task

7

the objective the task 1is designed to teach, directions that are

‘underatandable to etedenta, and qnestione,that,éan be used. by teachere'

1n_pr¢bing and evaluating task perforusnee;f

a
«

2, ‘Reeord Keepiq&. A11 classroo- 'records- are updeted daily.

Records include wall chaﬁ&s on. 1ndivid9a1 students’ progrese 1n the

'purricular areas and a record of the daily prescriptive tasks conpleted

by dach ttudent jn each curricularvarea, o .7

3. Diagﬁos?ge Testgg&. A11 students are given placenent tests

when they enter a new unit of instruction in the curricular hierarchy or

‘ whenteachers feel a Eeevalustion is ueeeassry. Before stdrtiqg_work on

-

a new curricular objective, each student 1is fiven a pretest; upon

completion of the objective, a progrese check or postteet. Most

students pass at least one.postteet in each curricular area each month,

4. Préscrihing. Each studént has his or. her own prescriptiog.

. . : 4
}tegnostic test results and informatfion from informal observatfons are

v -
used by tesche%s to prepare prescriptions in' sccordance with the
' L. ‘ . . ) " :
sequence suggeeted by the curricular hierarchies. Included 1n the

prescigptious is explicﬁi 1nforuation regarding assigned learning tasks
)

n‘;s) - S -

*
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(e.g., number of tasks or workbook pages to be conpleted, ritles of

reference books to be read, listing of group orAindividusl sctivities to

~

be performed).

s, Monitoring and Dis;gosiq;, Teachers evaluste-s:udent lénrning

established problens. They utilize knowledge about: tbe curricular level

in which each student is norking; as welF-ss fnformation obtained from

: psrencs and relevsn; school s:sff. Teachers cheek work in the students
. . ¢ .
presence and provide feedback. They deternine the source of students

difficulties ia completing tasks and sl;er‘prescrig&;ons accotdingly.
. ) “ Ps . ' _ - Av

6. Interactive feaching, Teachers cdntiﬁﬁously aoée about in all
' - /

areas of the classroom, either responding to student requests or

initiating contacts with studen:s_ for a variety of ‘instrsction and
management ‘felated surposes. In;e;;ctive ceschingjactiviCies isclude
‘providing on—the-spot instruction, chsnging prescriptions based “on
reassessment of student needs, and giving feedback snd reinforcemest to
students as  needed. Bach student contact is relatiyely short {io
duracios. When extended ‘assiscsnce;or tusoring is reqsifed,'sessions

are scheduled_fcr a later time.  Upon completion of a student contact,

‘teachers scan” the room to  deteriine the next tesching tssk'which‘is

chosen by recognizing a student wﬁo'hss requested assistance ‘or by an

on-the-spot dnalysis of student needs.

P a

~“A

7. Instructing. Instruction'in new tssks and review lessons is

s

provided in small groups, individually, and/or for the whole class. A
variety of techniques that have been  shown to be effective (e.g.

questioning, ) explaining, ., cueing " or prompting,  structuring,
restructuring, giving evslustiou feedbsék,_deuonstrating,-eodeling) are

iden{ified for use according to subject content and student differences.

AT/ §

sa~ss~esgoisg-bsois—&o«ideaei€y—}esfs4sg—diffiee}eies—heio;e~they become -

-

-
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8. Hotivating. Hotivstion‘techniquee are used to heip ‘studentsi'
take on increased respornisibility for their 'learning and behaviors.

Teachers coununicate their expectattons fnr etﬁdents'- successes both

verbally. and non-verbally,' and chey encourage self-anage-ent skills,

independence, and peer eooperation. , Teachers show personal regard for'ﬂ

- , - L : : .
each'stﬂdent and give praige when appropriate,; S s

Prqgrau di-ensions related to aupportiqg program i_pleng;tation.‘

-

.Fbur prograa di-ensions have been identified as being critica] forj
nsepporting fprpgrss 'tmplenencation‘.af the .classroou levei. ‘ " These -
.l"' dimeﬂeione are Arranging Space and Facilities, Eetebliehirgz'aﬁ¢
Connunicating Rules and’ Procedurea, Managing Aides, 'ane. ﬁeveloping'

Student SelfJResponsibility. “The objecéives of;each of these classroom -

ﬁ.‘

o

sﬂg;rt dimeions'_are susmarised briefly%elqv'.
: : o : s

i9;  Arran ': SpeceA'end-oFecﬂtitiee; - The phybical space ené

facilities. withiﬁ'.the classroom 'ate-ﬁdesigned‘ to( foster en& ﬁerﬁit-
students”’ independence and responsibility in uanaging their learning

behaviors. Furniture and eqnipnent are arranged to facilitate easy

movement. between arees; ‘nateéial»'storage and disp y -areas - arfe

to permit independent selection and replacement by students; and there .

is an explicit. gysteﬁ for.controiling the mumbers of students in, and

+

" the movemepnt between, ectivity:areeq. .

® . - . -

10+ Establishing_end Cp-uhicarigg_nules: and Procedures. . Rules

and procedures.'are made explicit ;io students to permit independent

. ¢

accessible to students; ‘learning uaterials‘are systematigally organized |

management of their learping enviromment. and activities. Rules and
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procedures are clearly'defined for govetning cK; use and.laintenance.of

instructional materfals as well as the scheduling of activities, work

conpletion, and independent movement about the room. -

-

11, ManaginglAides.A Thacherq -eet'with aides (paraprofessionals,

nsroo-—vahmteers) rugutartr emm "day to ute vnms 'xna Bpecify'

Aassignuents, as well as to discuss the perfntnance of . individual

fstudeots and specific concerns about student behaviors and achievement.

12. Developing Student Self-Responsibility. Teachers foeter' the*

developueht; of students’ skills 1n plamning 'endhbanégiog their own

learning and behaviors; Students are taught to locate aﬁi .tetutn3 all

materials  and eduipuent needed to carry out tasks; to clean up thetir

work place; to focus on curricula related learning"‘taeke' or f

conetructive peer interact&?ns while waiting for teacher assistance; to

B

carry out assigned tasks with niniiuﬂ teacher eupervision and ,

-assistanoe-' to nake activity choices and scheduling deciniono, and to

monitor and evaluate their own work progress.
In addition, four diﬁensione~~ﬂu1ti—@ge Gtoaping, Instructional

Teaming, PerSOnﬁel Preparation, and’ Parent Involvement~~provide school-

s

and district~level support ‘for  the . implementation - of adaptive

}notroction otog(smé,- These dinensions are desctibed below:e o . N

13. MultiQAge Crouping. Hulti-age‘ grouped,.: de ungraded,
classrooms accommodate' students ehose learning progress is unueually
slow, average, or test' provide for effective ‘use of 'teaShets’
instructional time; and encourage peer nodeling and peer tutoring. In

ungraded classtooﬁs, students are deqctibgdu in terms of their .
. . . G

instructional needs rather than eccording‘ to chronological age ,{ andl

.
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‘individusl differenccs “are viewed by teachers, peers, and parents ss?the

norm rather than as exceptions. i Hhile teachers are the primary

instructionsl resource for students, eulti—sge' grouping provides a

nstursl setting for spontsnsons and planned peer modeling and peer

%

tutqging shich enhsnce the scsdeaic and social developlent of tutors and

" tutees alike. All stndents, with their individual strengths, ha#e

opportonities to serve as important social and academic resources for

esch.other. - ) S ‘ . . o . Q_ S

R

14, Instructionsl Tesaigl. Tessing provides more flsxibility and

4

sore effective utilization of instructiossl resources such as teacher
time snd.tslents. 1t allows for a wide rsuge .of instrnctionst 'styles
and provides for flexibiiity in scheduling; Stu&ents in cisssrbons uith

instructionsl teaning hsve been found to spend more of thsir school time

.'receiving instruction than students in self—contsined clsssroo-s. Othec |

effects include the pronotion of closer relationships asong teachers snd

students snd the provision of sore lesrning slternstiyss which in. turn, '

results in grester student achievement “ and | isprove-ents in students

*

self-concepts and attitudes towsrd school.

-
i

15. Personnel Preparation., The priasry goal .of ' personnel .

preparation sctivities is to improve schools’ capabilities ta prov{de

quality educationsl'.services for 4increasingly more. diverse student‘

populations. _Trsining sessions conducted in the-context of the'staff’s
daily work are scheduled on a tegﬁlari basis. Adequate personnel

preparation provides the sopport necessary-~for school staff to become

increasingly more self-sufficient in monitoring and diagnosing thelr

implementation needs ‘as well as more proficient-in‘estsblishing and
. - P .
uaintﬁining‘a high degree of implementation of adaptive instruction.

/
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communication between home and school in otder-to help meet the leariring

needs‘ef isdividusl students.’ A typical strategy 1s' to tdach perents _
. how ‘to teach their child or how to interact with their child in ceftsin"
o cognitive sctivities. Although parent iuvolvenent nay take a variety of -

k_fnrms, it should nlnimslly include awsrenEss activities to- insure thst'

A}

parents qre ﬁnowledgesble sbout their child s leatning plsns, the school_"

curriculun, sﬂd their child’s pro ssgwithin the curr}culunq
‘ ) | AR

& N
e s

Clustering of Program }gﬁnsims | L ' T
A . S s : ) .
and Funetions,Theg,Segye : : o /// - ‘ :

-~

R . Itigs,inportant td’nete thsttwﬁile‘the prsgrsn-dinensions descglﬁed

above are design‘festu§es and clsssroos practices that have been found

. v ’ v o
to be effectlive bg many researchers‘ and ptactibdoners (e.g., Brophy,

1983;: Hang, 1983¢), the presence ‘of any single - dinension aIpne is

unlikely to lesd to effective{adaptive instruction.. kscher, it ishthe |

dinensions as couponents of a ¢

S *

achievement of the desired clas room processes and outcuues. 'Ig chisA

section, - the hypothesized 1interactive effects of clusters of related

-
.-

d of thetr major functions in program

¥

&imensiohé~are discussed in te

1mplementation. ~

~ o »..‘

Integrated "diagnost1c:gresc*ipt£ve<b process.'.' An ' 1ntegrated-‘

“

for the effective provisiou of adsptive “Educstion. Diuensions ‘that

ditectly contribute to the implementstien of that process include

16. " Parent Involvement. Activities are designed to increase

1979;  National School Publ.ic Relstions Association, 1981; Walberg,

’complenentary 1ntegrstion and inplenentation of clusters “of thd

rehensive systea thst 1s essentisl for

diagnostic~prescript!ve‘ process has come to he identif!ed as neqﬁirsry

PO
By
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'1ssounts of time spsn: on lesrning snd grester notivszion to learn (e.g.,

198%). .

psychologicslly snd pedsgogiciﬁly sesnisgtul learning

SRR R N LR R e e N
o Yoo ~ . N A AV - HE

PO
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Keeping.' Dissaoscic-prescriptive processes sllow for: sssessnent of esch
- . .‘

studsnt s entsrius lsstnins behsviors (Diasnostic Testins). development

of lindiv}dualiced llestning, plsns (Prescribing), and continuous

monitorisg and sssessnent"af svery. studsnt s learning prsgressl‘

L J

(Honitoring snd Dissnosipg, Record Keeping). These .diiensions are .

designed as intefven:ion sttstegies thse ensute predoninantly succe:sful'

, learning experiences, even, for ‘those studenti’sho inittslly are the

Iesst abls. ‘It is contended thst this’success '1n scboel lsstning is

-

likely to lead: to the developnent of studsnts sense of cospetence

 which, in tyrn, - prodqus self-conﬁldence and s sense of self-cfiicscy.?

It hss he‘n ﬁsund thst such heightensd ssif-sstscs resulcs tn incrsssedf-»

Bsndurs. 1977;_ Blocu.',1976,“l980; Covington & Beery, 1976; Wang,

BT SN . : . -

A nsjar dssign tssk for pro;rsss ~ that L inco

dissnostic-prescriptive process {g  the dsvelop-snt snd se uencing of .

‘e

hiersrchies

(Resnick,' 1973;. HsngA& Resnick{ 1979; Wang, Res'nick, & Booger, 1971).

.These learning hierstchies fors the bssis for a criterion—referenced

‘ L]

diagnostic system that provides teachers ‘with inforsstion on the

pﬁbsence or absence of.specific*competent}es and, thereby, ensures each

sﬁudenc’s ‘placeuest at ap“appropriate point in the learning sequence. 4‘

In 9dd1tion5 lestn;ﬁgehlersrchies_ensble teachers to structure learning

experiences 80 th&t*.msstety’of intitial curricular objectives provides

<

the prerequtsite lesrning skills for msstery of later objectives. ‘Thus;

i 1s anticipated that students will neither repe tasks they already

- 55

v .,

Diagnostic Testihg, MonixOring snd'Disgnssing, Prescribing, 'ahd ‘Recbrd'

have nsstersd nor work on’ objectives for which A lack critical’
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‘prerequisite eiilln. Tﬁe fine-grained steps in the lesrﬁing hierarchies
forn 'naturel checkﬁoints in’ the curricuiar coutinuu-, 'peruitting
students who ei“er acquire certein skills before entering the progrsa,
or acquire the- ef;er a short time in the.progts-. to -ove shéad to more
co-plex tasksz (See lodnle, entitled "Curriculuu-!need Assessuent and

Evelustion Proeeduree," in thise eeriea.)

-

Systelntic proﬁision of a nide brange of inetructional—learnQJ;'

options. A variety of learning options is assumed neceesaty, not only

- to increase students intereet in and -otivation for learuing, but also- .

e h ]

to . provide sppropriately sdaptiwe learning experiences... Three

dimensions directly relate to the qfeetive proviniOn of a wide xsnse of -

inetructional-learning choicee. These dimensions arentxfenging Space
: . ‘

and Pacilitfes, Creac‘mg and Maintaining Instructionsl Materials, and

Managing Aides. It is'eipected that when 8 veriety of phper-and~peﬁcil

and manipulative neteriale (Creating and Hainteining Instructional

——Matertale)-- {ek neé with adequate epece and fecilities (Arranging

. T4 -

Spsce and Faeilittee) and effective wanagement and use of the experttse '

-

of paraprqfessionals and dbther edulta in the classroom (Henagiﬂs Aides),
incréased opportunities are provided for accoumodeting both the ﬁnique

learning needs of each etudent‘end the nature and types of skillé to be

mastered. One anticipated outcome is frequent and consistent success in

.learning. , Such suCcels, in turn, {is likely to sustain students’

motivation to continue spending the time needed for further leavuing

) ity
(Wang, 19803) | e ' : Y

H

) g -

Instfuctional41earni§g management system. The scheduling of
learning activities angi instructio‘iml time and the ‘accessibility of

resources and feciiities have pose& ma jor implementation problems for

€

T,
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_adaptive tnstruction in purtie

material resources by teachero and students.~ Thus. the asta

own learning taaks (bevelopfng Student 'Seif-nesponbibtltty) are

48

-

adaptive - instruction prograns. Developing Student Self~!esponsibility

. and Establtshins and Caa-unicatfng Rules and Procedures are two eritical

dinensions that' have been s

classroon 1nstruccion 'in'-general (jSertson & Anderson,. 1978) and -

were limited to gronp instruction ‘versus ind!viduall inatruction,
. 3 ) . ) : - - f -
free—choice versus tencher—prescribed ‘activities, and teacher

1instruction-versus 1ndepondent studenc work. Effective implementation
of adaptive 1nstruction. hvaver, requires the 1nc1usion of all these

glternathes (Hang, 197&). Dapign consideration must be giwen to i

providing the support required for efficient use of tinn, spiahl::hd
blis

t

and explicit connunicatian of  rules ‘and procedures (Establisﬁing and

Connunicgting lules and Procedures) and the expﬂ'hit\ delegation of

1nrreased recponsibility to students for planning and completing thelr
. ' : K

_dimensions ccncidered fostrumentsl 1in the astablishment. of 5uidelinas

for teachers’ and students’ use of resources. Incorporation of ﬁhese

) : ’ >

 dimensions into classroom management processes frees teachers from

L

routine classroom and instructional nanagenent tasks and allows them to

COnciztra:e,on teaching (Wang, 1979, 1981b).

»-
&

One of the major effects of a management support system is a

-

decrease in the information overload that teachers are boynd to

'

experience in the implementation of adaptive‘instructien programs. In

‘bis review of recent developments in the cognitive sciences, Simon

(1981) has pointed out that aside from” motivation and external .

opportunities and incentives, the major constraints against performance

of demanding cognitive activities are the few items of information that

to facilitate effective nanage-ent of

In the past, qchedﬁling‘choices:

< b
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<an be held in in-ediatg,éonscious memory and the time required to store

an item in long~terms memory. Thus, attention and wemory are limiting

. factors «that wust be considered in the proviston of adaptive

-

instructiod. In this conplex.ptocess, teachers are required to process

information about each student 8 learning progress on an. ongoing bssis.

- 3

They need to evaluate and design alternathe plans to facilitate nastery

of 1earn1ng' objectives. Instgyuctional decisions are baqqﬂ not only on

-

student cues, but also on ipforﬁation about the 8§qilab111;y of

alternativé - strategies ' and materials. The ways in which such

informatiop is put to use arelcohp11Cated furtfer by each Ceacﬁer'q own
beliefs about éducatidn.and the partidularniﬁstrgctiéﬁai practices to be
utilized, as well as his or her perceptions' of 1nd1vidual students’
needs and characteristics.‘_,Therefore, a najorlfocus in the Besign of

prbgran iupie-entat!on»suﬁport for adaptive {instruction ‘has been the

ldentificntjon of ways to.help teachers became efficient in information

processing. Effective instructional-learning management syntems ensuté

*

such support by relieving teachers of some of the 1nforuation burden

- involved in.routine classroon aanagenent and placing more responsibility

in the hands zpf/students.

-

Research evidence (e.g., Brown, 1973; Phares, 1968) suggesg% a

closg, relationship between;iself~ﬁsnagement and efficient learning.

*

Pines and Julian (1972) found, for example, that students who were

competent self-managers showed more initiative and made more use of

previously learned princ{ples in problem solving than did other

’

students. Moreover, teaching students to become effective managers of

3 : b

their classroom learning and behavior hgs been found to enable teachers

to allocate 'moré time to teaching and related instructional matters

{Smith, 1976; Stone &‘Vaughn, 1976) and less time to mandging students

. 587
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(Borg A!% one, 1982; Evertson & Anderson, 1978; Kéunin, 1970). The
devel self~nanégeuenc‘skikls ié expected to increase st@dents‘

4

learning environment. Stréngthening students’ basic acadénic and.

self-management skills is viewed as a way of increasing their sense of

'se1f~e£f1ca¢y or.peridnal.control‘ over their learning and, thereby,

increasing their willingness to spend the amount ofzt{né needed for

learning. Fgrther-ore, studeh:s' acquisition of self-management skills
’ v : . -

“is segn as a way ‘of -&iinigihgichg anouﬁt of time actusally spent on

learning and instruction. Ig_yurn, it 1is anticipatéd “that {increased

teacher instructional time 1s likely to improve the quality of -

instruction and, as a result, reduce the amount of time needed for

learning. /

School-wide organizationsl support systes. One of the most

frequently cited causes of the unsuccessful implementation of innovatlve_

practicds in schools is the lack of well—defined organizational supports

(Anderson, 1973; Conmer, 1976; 'Qﬁ"& Deckér,‘ .1'977)._ Dimensions

thgt are directly relevant to the development of a :qchool~wid¢‘

ogganizational support . syéten are Instructional Teaming, Multi-Age

Grouping, Personnel Preparation, and Parent Involvement. Adsptive
<

{nstruction requires the effective utilization and management of all

available rgéources (e.g., school t{ne, teachers’ and studentd’ talents,

‘parents; 1ﬁéerest 1q.phe1t children’slgducacion) in ways that lead to an

increased number and variety of instructional and learsing alternatives.

£

.
, . ® = C
By working together in a tesm for instructional purposes and

*

sharing their cgients and school resources (Inatyuctibnal Teaming),

teachers can incresse their flexibility to allocate and use school time.

-

59

tivation .and reduce: the,gnount of ;ysten-iiposedwdistraction in the

hat L A
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Students 1in ‘classroono where this dimension io-implenénted have been

‘found to spend-more of their school-tiae receivins instruction, conpared

' to st]hents in self-é%ntained classrogps (e.g., Cohen, 1976- Schmuck,

Paddock, & Packard,‘l977).. Through 1nstructional ‘teaming, teachers - can
providp a widg; vatii!? of instructional altetnatives (Adams, 1962

Arikado, 1975; Wang, 1976) and teachins styles (Dswson & Liustron,

'1974). In addition. pany studies have found significant diifergnces in

students”’ achievenent, as well és in their self—concepts and attitudes

toward school (e.g.,‘Klausneier & Quilling, 1967; Pribble & Stephens;

- 1976). in classrooms where -some foras of 1natruc£ional teaming were

implemented. | r . ' , .

a

’e

Ungraded classroous (Multi-Age Grouping) provide the flexibility

| necessary fot sccommodating - differences among students, particularly

those who tend to make unusually slow or- faqt progress. Through the

2

lntegration of students who are at different developuental nnd academic.

achievement levels, uu1t1~age groupins results in frequent oppor:unities'

for ‘spgntaneous and planned peer -odeling and pecr :uzn:fns*(ﬁlfén 1476;

Wang & Weisstein, 1980). Aside fros ;he 'iocialization functions that
hoﬁe been attributed to peer'groupsoio the literatnré (e.g.,uAllén 1976;
Demos & Demos, 1969; Erickson,‘l963; ’ Lippit, 1976), cross—age. peer
totoring‘ oiEB;tions have _beon found to contribute to the. schooi
achievenent-and motivotion of tutors and tutees alikei(Fogarty & Wang,
1982b; Loﬁman, t976;_ ‘Peife?, 1972). Although{some-spontaneoué peer
tu;oring and modeling might occur in groded claasroooo, the- greater age
spao in multi-age grouped classfooug generally tends toé resultA;n a

wider range of student ta]‘ﬂts, skills, and interests. When viewed as

instructional resources, these studént characteristics are 4 source of

additional time for inmstruction and learning. The common occurronce of

)

-~



32

3 S | ¢ .
peer- tutoring in multi-age grouped classrboms also enables teachers t&
spend greater anounts of 1nstructional time “with those students who

require more teacher assistance. ( See -odule on peer and cross—age.

“tutoring by Joseph and Linda Jenkins in this‘aerlea;)

.

The eetabliehnent and maintensnce of innovative . 'edueatioqsl

_ prograss _r‘ uire the‘ongqing support of systematic treining activities

(Personnel Preparation) which promote understanding of the programs add

which gre directly related to day-to-day implementation. Findings from

a number of reseafch.-end‘ develoﬁnent efforts have poihted to the

huportaht eupportive role played by pre~ser§ice and in-service persomnel

preparation that adapts to the needs and talents of individual staff

(6.g., = Cruickshank, Lorish, & Thompson, 1979; Griffin, 1979; )
McLaughlin & Marsh, 1979; McNergney, 1980; Miller & Wolf, 1979;
Perty,,l980; Zigarmi, Agory, & Zigarni, 1979). It is expected thatlthe"

increased'proficieney gained from such training can tesult‘in reduction
3%

in the anount of ttue needed for 1gstruction snd learning as well a

‘.-. Coae N .- -

}=!ubsequent 1ncreaees in tiue avsilable for, and spent on, learning. ‘

Because of the unique program delign requirenents of adaptive

'instruction and the fundanentai changes in student and teacher roles

required . to effectively establish and maintain. a high degree of

{mplementation, development .df' a #&omprehensive system of personnei'
preparation that proyidei school personnel with appropriate technical

‘assistance must ‘be a major focus,

Given the linited amount of time 1n the school day, students in
even the most sybtenstically designed and effectively implenented
educational programs cah benefit from additional }nstructional

<

reinforcement @t. home (Parent Involvenent). The Parent Involvement

.

wg

-
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dimension provides students with additional 1nstructional rééburces

through increased communication between sﬁhool and home ggd the active

participati%é of_parents and other faaily‘aenbers .in .cheir ¢hildren’s

) -

‘learniﬁgg ,*Research-.evidence shows that'intervention programs designed

to involve parents in bign1f1¢dht ways are more efféc:}ve.thﬁn programs

~

aimed éxclusively at students (e.g.,‘Bfonfenbrénner,'l976° Karnes &

. Zehfbdch,'l977; Lally & Honig, 1977; Levenstein, 1977; Powell, 19795”

Schaefer, 1972 Weikart, Epstetn, Schweinhart,. & Bond, 1973). fn

addition to the increased learning time-that facilitated by pérent

involvement accivities, 1t {is expectad thac students notivation to

spend time on their lésrning.will be 1nereased as a result of greater
4

parental interest 1n what they do in school and in thelt schooling‘

success. (See -odule on parent-ceacher 1nteractions by Roger Kroth ami

Rober:a Krehbiel in this series). - oo.

.‘ ‘ / I‘ . .
It {s faportant to poin: out that the design characteristics

idenctfied 1n the cog/#g;ual nodel of adaptive fnstruction described

) .
above represent ideals to strive for 1in developing adaptive school

learning enviromments. Local constraints-aji other\Tescricting.factors_

should be considered as the model 1s put into operation. In every'cése,
it 1is nccessary to ad just priorities and flexibly &dapt ‘the’ program to

local situat;ops and needs. §u1;1~Age Gronpiné,,fcr example, is listed

b

"as a critical organizational support. Realistically; however, it may

not be-feasible in all settings and it 1s d;rtainly-:pOssible to

tmplement adaptive instruct{on~ without wmulti-asge grouped classrooms.

Thus, Multi-Age Grouping may enhance {mplementation ~of adaptive

~ . ]
N
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tastruction} but it fs wot absolutely essentisl. Diagnostic Testing, on

e T1S

e



¥t

X T

54

the other hand, is one program dimension which is' indispensable 1in

effective.iuple-entstisn of adaptive instruction.

-'Evaluating Adaptive Instruction -

)

Measurement and Procedures .

-,
.

[ 4

-

A unjor conceptusl and Nethodological concern in the evaluatioq of

adaptive instruction 18 the sensitivity -and adequacy of neasures.

Studies of adaptive 1ns;ruction progrsss An’ the past typically have

- .

produced results that'ate both inconclusive ai% controversial. It has

; ?een noted that a najor weakness of most efficacy studies of 1nnovat1ve
/educational practices in genersl, and adaptive instruction programs in
part1Cuiar, has been the inadequacy of the’ measures and procedurep. The
general f lack of content salidicy in dependent measnre&:us been of |

particular concern (Fullan, 1981; Lindvall & Ntko, 1981; Wang &

Ellett, - 1982)._ More speéificaily, sﬁ&errepressnyé;'ssnpiings of unique
program goals has been seen ag one of the most sérious weaknesses {ese,

Raven, 1981). : ‘
- / . . .

. Another point of controversy has gLen the instructional

hsensitivity; or the validity, of using standardized achievement tests as |

a study’s primary dependen;~§basure (e.g,, Burstein, 1981;.ﬂﬂbuse, 1981 ;
Marshall, 1981; Raven, l§8l). studies of {innovative educational

programs_fréduently have been based on the assumptions that the sole

’

goal of all instruction is academic achievdaent, and that academic

dchievement-is best assessed by standardized achiev; nt tests. Thus,

assessments of diverse program goals have tended/ to bp overshadowed by

dependence on achievenant scores as 'the onl neas::f of program

. - 2
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B

efficacy. = A cursory review of the stated goals of selected adaptive

.

instruction prograns‘illuétrates a wide variety of program goals that

past evaluations have ‘t:e#ced -inadeqﬁately, {f at all, as depenﬂent

mea‘s‘ixres‘.. Por . example,s the ‘Winnetke Plan—the , classic giauple. of

adaptive 1imstructiouiflirludes socialization, selffgxpressioq,:-snd

cooperation as?;t:ired outomes (Washburne, 1925). A later prograp, the
P p . ) . ] t ) - )

Program for Learning 4n ‘' Accordance with Needs (PLAN), {s designed to

achieve far-reaching,_nonfacadeniq'goals such as pfep;rat;on'of studehts

! . - , :
for  “appropriate occupational roles, for the responsibilities - of

citizenship; and,for aatisfyiné use of leisure - time (Flanggan, 1967).

f

' Other examples of diverse prograa goals can be fo@nd”in the descriptions

of selected model prbgrans.of adaptive instruction diBCussed eaflier in

h . 3 . t * ¥ J \

+
s

“In addition to thg failﬁre_to qxé;;ne -a bhroad fange of program-

outcomes, past evéiua;ioﬁs have often fatled t0‘ihclude information on

che'specific‘nature of proéfé- implementatfon. The result has been a

+

lack of evidence for relating progranlinpleuenta;ion to outcomes (Fullan

& Pomfret, 1977; Waﬁg & Ellett; 1§82; Wholey, 1979). Inforﬁﬁtinn on

the extent to which crttical features pf a given program are implemented
in éccordance‘w{?h the program’s destgn; as well as informstion on the
extent to whiph"adaptations are mﬁde by‘users, 1s-cf1t1§al in linking
pﬁggram impléméntation and éfficacy; The availability of such a Adata

base 1s particularly f{mportant for studying the effects of innovative

educational practices, such as adaptive instruction, that require mafor

changes in classroom procedures and geacher and student/foles.' At issue

ya

here {8 the validity of making causslglinké among a'ﬁbrogtam’s design,

its implementation, anﬁ“ its outcdimes on the bas{s ofravailable data.

I . < -
These kinds of analyges_require a research desigﬁ and procedures  thar
’ . - v

-3, . . 4
4 .
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pérmit’ the attribution of program‘eﬁfects to the presence of specific ‘

design dimensions. o _ : v
s ‘ - : _ ,
. i
The notidn of 1nc1uding measyres of prcgtan 1np1enentation in the

1SSess-ent of‘ a progrﬂn s efflcscy is not ’new. %evcraw widely

'recognized evaluatioﬂ research nodels 1nc1ude progran inpleaentakion and‘

\
pvocesses as vnajor eleuents (e.g., Alkin, 1969; COOIey, 1971;1 Stake
‘ . . : . . . - ’ .

1967; Stufflehean,f 1968). “MV¥ertheless, inple-eptation 1hforaation

rerely 19 included in studieb of 'InnOvative programs as supporting

evidence for linking program design to findings of effectiveness or

- non-effectiveness. \In the study of adaptive inatruction progrsms, ‘for

exanpie, 1nfornation on the frequeucy of disgnostic testing and the .use

of didgnostic test results for instruccional planning is consideted an
- Lo

objective indtcator of the extent to which adaptive inetruction takes

place. Therefore, in’ order to 1nterpret validl; the eff%caey of using

. &
diagnosticeprescriptive procedures to i-prove stddent learning, measures

of huw tests are Jauinistered snd how the nuhsequeut 1nforuation 1s used i

are essential, Another exsuple of 1aportant {;ple-en:ation relatedf‘

informat ion for uany adaptive 1nstruction prograas~is the degree to

which open-space design is adopted (an independent variahle and

indicator of the degree of program inplenentation) and the subsequent

frequency of spontane¢us social and peer-tutoring interactions.. A

related level of analysis of program implementation. ané outcomes ;

involves_exam{ding‘the relationship between fncreased spontaneous peer
- . ]

interactions (an hypothesized wmediating varialle resulting frem the

implementation of open~epace design) and ‘students’ perceptions of thefr
cognitive and secial competence and their attitudes about . school
- i l . - ’

(dépeﬁdent'vatiables).

.. ; 65
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Thus, fnformation on what'13'1np1enented—-§heiipdependent vhriable

in setudies of educidtional 1nnovations-is'eésential for 1inkin prdgram

effects and key progran features. This kind of firsthand {nforwation on -

dag—to—day opera:ion and genersl program ,pact can provide answers to

-

questtous such as, "Do we have the

~operate this progrqr?“° "Is the rogran one which we would like to see

functioning in our schools on a daily baais?"' u"what are the cqntexts A

and conditions under which program 1uplenentacion oceurs?"' and "What

is the specific lidkage betueen 1np1enentation of each. aspect of = the'”

ptogran ,and'-its 1ntended out comes ?" An illustration of one aethod of
-t -

crovidicﬁra data base to answer these'inplenentation related queetions"_

is provided 1n'the'following section. -

' Assessing Degree of Program | A

Implenencetioh: -An Illustration 0\ . ' : .

A description of the ﬁesign of an instrunent for evaluacing program

implementation is ptesented in this section for illustrative purposes.

This description is included to provide a concrete exauple of how |

- { -
crittcal prograa dimensions or features can be operationalized and

incorporated into 3 measurement instrument for determining the degree of

program implementation. '
[ ]

As previously discussed, the overall objective of evaluating

program implementation 1is to .obtain information on the presence or

absence of critical oprogram feacures. This - kind of 1nfornetion‘

furnishes the- - conditions or contextual framework for meaningful

intgrpretations of program outcomes. While the need to 1include

assessments of program 1np1enentation in all program evaluation efforts‘

~

sonnel and other resources to
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has been recognized, the 1ack of methodology and measures seeas ‘to be a
persistent cause of the deerth of inplenentation related data in past
.evaluations. The root of the problen, it is contended, is inedequate

conceptualizetion of wmost progkens and of specific program dimensions

that ate crittcal to effective inp nentation. yThis contention created

«

- the inpetus for the develop-ent‘ nd validation'of the‘instrn-ent,fot

’fptogran’s design features. ‘f v A

documenting . program ‘inplenentation' iscussed below. Although this

instru-ept weo —degigned . fot use {n t e i-plenentation of a particulsr

progrom, it aay be eaeily ndapted for ua with othér ptograns of

adaptive instruction due .to,the generic nagure of the nedority,of the

n
.

The instrunent, the Iaplenentation Assessment Bdttery for Adaptive
i

Instruction (Wang, 1980b) is designed . to provide infornation on the

N

nature and patterne of the {implementation of the Adnptive Learning -

L

Environuents' Model (ALEH). Data obtained from the Battery are used in.

N .

the evalustiOn of the , degree of , ptogren , inple-entation end,

)

subsequently, in the design of pre—service and in-service training and

other activities aimed at. i-proving 1np1enentation. . To provide ‘some

background information on the type of program the Bettery is designed to

assess, the ALEH i{s described briefly below.

The Adaptive Learning Enyiromments Model. The ALEM aims to provide

school learning.gbxperiencet that effectively accommodete the needs;of :

A

. {ndividual students in regular classroom settings (Wang, 1980a). The

expected outcomes of the ALEM for each stndent include opportunities to

successfully acquire skills 1in acadeaic subject areas throngh an

individually tailored and optimally paced progress plan, deveio

cojfetence in taking responsibility for self-management of learniing and

T 67 S
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. _ ‘behaviot, and a sense of “social and cognitive competence, sné
self-esteem. Kt .the‘ same - tine, as teéchers becone proficienc in_

s ‘ Yy inplesenting the preggan, they are expecteé to be able to spend note

-

-~ time pgovﬁding' instruction than nanaging. students. An underlying,.

> ' premise of thg ALEH 8 design is that ‘the teaching of.basic skills need
‘ . ’ -
not be sacrificed 1n order to- foster students 1nvolvenent in' naking i

- ‘ curricular choices and in plsnning and evaluating their own leatning.‘ :
 . Both sets of objectivea ean bg'achieved through systenatic prograuning

. and close uonitoring of progran inp}enentation. A

L)

L e L. ,«:\ e
. ‘ * - : . . .

- - . :

. ‘Bb§3cat1y) the ALEM. is a'broduht.df’the 1ntegration.6fl‘asbeétsréﬁf'

-

-t

e ' prescriptive instruccion that have been shbwﬁ' to ‘be effective in’
' L] B

- producing dasic skilfs mastery (Bloom, l976° Glaser, 1977; Rosenshine,
! o ‘ . g K b .
197?) Wit "aspects’ of informal'éducatien that generate attitudes and

processes Qf 1nqhir§;'independence. and ~social coqperation (Johnson,

| Maruyama, thhson,u Néls&n;‘ & -Skdn,‘19él; Marshall, 1981; Pgtetéoﬁ,

ot 1979). Among che'distinctiée dédign features’ of the  program are a -

é , ngprehensive .systen that adapts instructioa ta the needs of indlvidual‘ .
;)students; a built-in support system that is based*on the iﬁdblveuent of
o ~ school administrative and instructioﬁdl _suppo;t personnel, health

professionals, and families; and ume of a *"fulietige? ‘rather thsn{'é
"shared-t ime" vappfoqéh to providing for the sgevial education needs of -

.- regular and ekcebtiohallstudents.‘.Detailed de§criﬁtiond" df‘ sd%borfing

5
research that .has been carried but in the develapment and evaluation of
the ALEM can be found in a .nunber of docunents (e.g." Hhag, 19818,
) .
.‘r., 1983b, 1983d; Wang & Birgﬁ, 1983;‘ Hang & Halberg, 19833).‘ Coh T
- C ._“ . . ) * s . ‘- .
. ‘ - . “’ . L ;
. | ! ~ PR |
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Design of the 'Iupiementation .A3§essnent -Ba:tquA for Adaptive
. . / ’

Inétruction. Development -of the Battery. began with identificntion of

the ‘critical diugnqioﬁs of the ALEM baSed on a systeuatic analysis of

the prograu ‘s sctuc:ural snd action donains. The structural domain

.consists_of'progrqn diﬂensiond‘_relatedz’:o :enOurces such. as spgce,

rs T e

o

-Space and Facilities, €reating and Haintaintng Instructional Materials,‘

and Es:ablishing and Cannnnicating Rules and Procedures. The‘ action

N domarn,‘ on the other hand, consists of prograu dinensions related to’

- »

those Yoles and behaviors of 1nstructibnsl staff and students -that are

'requlfed - for effective utilizatiOn' of instructidnal aéd' learntng‘

'

tesources. The nine critical dinsnsiona in the action dowain are

-

Managing Aides, .Record Keeping, Diagnostic Testing, Prescribing,

Monitoring and‘ Diaﬁnosing, Interactivc’ Teaching, Instructing,

'Hb;ivating, and Developing‘Student.SclfFResponsibili:y. Hhile 8- number

of the critical dimensions are indigenous to the ALEM (e.g., Developing

 Student 'Sélffaesponsibility), others are classroom practices associgieg :

with a variety of educational approaches.

«"

7

e
-

Each of the critical dimensions is characterized by a group of
specific performance indicators. The extent to which-the performagce

indicators for a giveu diuension are present providés an index -of‘ the

'degree of 1mp1ementation of that dimension. A totallof 106 performance

indicators have been»identified (see the Appendix). They constitute the
specific items 1included 1in the Implementationm Assessment Bat;ery;fof
tAdaptive Instruction. Due to differences_in the nature of _théHHQarious

. . 3 ,
perfbrméhte'iﬁdicators, assessment of the!%’presbnce or absénce requires
L . .

different techniqu:: and procedures.‘ Two types of procedures are used
. ) . ) s
o , 69 L |

« L3

“The three critlcar dinensions.in tﬁe \structural ﬁo-ain‘ afe Arranging

\

facitiiies; instructional -a;erials, and classroom rules and procedures. .

~

-

E
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in ddniuistértng the Battery: classroom obserdations and interviews
with teachers and:students.'

Sy ’ ) .
Depending upan the- specific 1nfor-ation required the a‘sessnent

' {cens, or perforuance indicators, are grouped into odéqof gix data’

collection forns" the Observation'Checklist-fOr'Physlcal ﬁésfﬁﬁ'of the

Classrooa, the Observacion Checklts: for Classroom Records the Teacher

N -

-‘Insttuctional Roles and Intgtactious Observation Forn, the Student

.

. records). The Observation Forms (Teaqherfflnstructional . Roles and

, ,
Learning Process and’ Behnviors Observation Form, the Student Interview

Schedule, and the Teacher Intetviev Schedule. The" Observation .
Checklists #(Physical Design of the Classrgol, Claasioonlkecdfds) focus’
on non—dynamic observables; that 1is, they .assess qhé p‘fueuce or

absence of thbse resources that must be in place to ensure a high degree

of program implementation (e.g., appropriaté physicai layout of the

élassroon, qperational_ student séifﬂnanagencnc system, integration of

, : . o .
learning tasks with curricula, complete and up-to—date  classroom
. ‘ . S ¢ ,

.

Interactions, Studént Learning Process and Behaviors) focus on dynamic

< -

DObservables. They are deaigned - for wuse {in observing the specific-

~e

processes and behaviors that occur as teachers and students function 1n .

ALEM classroons (e.g., prescription of learning tasks, 1nteractive

teaching, 1ndependent Iocation and- appropr‘;te use of materials and
equipnent by students, use of self-scheduling procedures by students)
In contrast wdth the observatioﬁ procedures,' ﬁ , Interview. " Schedules

(Student, Teacher) are designed "to assess the presence br ahsence “of

perforﬁance indicators which are not readily obsurvnblé. 'Thesq _iqvludo

A

students’ and teachers’ p#rceptions of the wvarious conditions and

procedures operating in the classroom. ' : ¥

¢ . .
. : LI 8 . -
. - N
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Design 9}_ Personnel P'reparaci'on Programs :

.Relevant Contextual énd_SubséanttQé Developuehts

Developing alternstive ways to prepare - educational 'pro‘fgssiomls',

to inprovélthéir capahilities; and to continuously enhance their skills -

J has alwnys been a uajnr focus of the work of those 'réspohsfﬁie for

deeigning and inplenanting pre—scrvicd and 1n-service tratning for.

school personnel. Bowever, two recent devnlopnents have resul:ed 1n the

current intense push for the reotructuring *of pre-service training

programs and the ‘provision of professional davelopnent Opportunities.

1

These developncnts are cutrent :chool 1nprovencnt neadl and the--.'.

technologi¢al advances abd expanding knéwledge base on the ‘theories of
lea:uing and instruction and 1-proved educational practices. As a

result of these contextual and oubstnntive devclopnents,' signitfesnt ‘
4 - : '
changes are occurring in the expectations and role definitions of

‘-

educétfonal professionals and in the aynilabiiity and scope of personnel

preparation and éohcihuidg profeasional develop—ént prdgrams.

Professional Development and

Current School Improvement Needs

[

.As already noted, public sentiment, economic realities, and ﬂecent'

Federal and state legislation have created mandates for‘school change.

Schools, in response to these challenges, have been faced with the

ch¢rge of 1dentifying " and implementing 1nn6vat1ve programs aimed at

A o~

better. serving the dtverse leatning needs of children and young adults

of al rBces, language groups, social classes, and educattonsl

' .

characteristics., However, educa;}onal improvement requires more than

jhst' the availability "of workable and effective programé. Too often,’
. . , .

P

4 B
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those “respondible' fbr Operationélizing_ innovations encounter great
difficulty iiv the adoption and 1np1enentatiqp of _valuable ‘idéas,
- programs, and p:éducﬁ; bécanag of ihadequace trainihs. Moreover, the
increaséd 'preésuré for {nnovative school 1&proVéhent éfforté has been
- "l ’ acconpanied by decliuing enroll-cnts and dwindling Federal subsidies.‘

"The result typically has been cutblckn f‘.ihe hiring of additional
1

' scaff«,,Thus, greater public demand fot i-praved educational services,

-

combined with reduced staffing resources, has only sersed to intensify B
" the pressure on school personnel who are often crit%cized quite vocally
for the quality of educatiqﬁ tﬁey provide.

. . , o - V3
School personhei look .to those regponsible for petsonnet :

preparation 1in colleges of education to develop alternative ways to
ihprove the skills and capsbilities of in-servicé and pre-gervice
personnel. The "least restrictive enviromment" mandate of Pubiic‘Law

_ 94-142,  for exanple,',chéllenges schools to implement {innovative
\ ‘ b : - _‘ i ) C

practices such as nainstrekuing (Blietz &_Courthage, 1980; Glick &
¢ - "‘Shubert, iﬁﬂl; Joycé & Shbwers, 1980; Sabatino, 1981). Accomplishment

. ' ] . i
' ‘ ~of this objective, however, requires the provision of ongoing

professional training to support the establishment and maintenance of

such innovations. Colleges of education, therefore, are‘pressured to

_redirect their training of educational personnel to methods of providing

' instfuction‘that is adéﬁtlve‘to the dpecisl needs of individual students
, r
1n‘regular classrooms.

e
-
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‘.‘0
the research on

effective tesching hsve provided a substantiva bas? for iuproving the

kqowledge and skills
Some of these developnents are in the areds o§

Recent developaenfs in cognitive psychology and

for implsnenting adapt tve

of schoal personnel
|

instruction prograns.

cognition and educstionsl prndué?ivity snd instruct {onal decision making

and,intersctive tesching.
Following several’ decades

Cognition snd educational productivigg.
of perhaps excessive preoccupatiéL with behsviorisn. psychologists
,Thist
L4

interest in cognition was renewed during the 1950° s snd'fl960 8.

reneweds interest has resulted in research relevant to.the understanding

of human learning and schooling management. One example s the resef¥ch
Reference. to Simon’s (1981)

on cognition and educational productivity.
operate sgsinst

analysis of ni}bt findihgs on the constraints that
informat ion pvocessing‘is made in the previous discussion of

efficisnt : ‘
ugtering of design dineosions in adaptive instruction programs.
- ) ‘ ) ‘. ‘
as

t .

. . , , :
Findings on the 1tmiting factors in most human activities, such
‘ ' . X 3

it ‘
bounded rationality snd the scarcity of attention and &iue, have great
| madgtery of a

fmplications for furthering understanding of teachers

system of adsptive instruction and the ways t@ promote teaching

\
These findings have

complex
expertise and productivity (Hsng & Walberg, 1983b).
the plsnning and implementation of

in
and

for example,
substantive

come into‘ plgy,
thosg
€

fnstructfion as well as in the identification of
influence effective‘ptocessing of the wide

that
instruction to ' differences

factors
ongoing

psychological
array. of information involved in adapting
Adaptive {instruction requires

among 1individual students. .
processing of information on each student ‘s learning history and cuﬁi:nt
performance (student cues) as teachers evaluate, and #ake alternative

973‘ . R
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‘plans to factlitnte, 'tne student’s nnsferz' of learning oijectives.

Teachets .must - make 1instructional decisions based not only on student

S

cues, but also on information about the availability of alternative

strategies and materials as well as the nature of the tasks to be

learned. Fnrthernote, the ways in vhich such infornntion is put to use
. o '

in the provision of sdaptive.instruction also are influenced_by each

* ‘

‘tengﬁgr's pernonal-beliefs *about educatfcn and about “the potential

effectiveness of particular strategies with specific students. Thus, it

is clear thnt teachers face innense cognitive couplexity in inplenenting

adaptive inntruction in clasqroom settings (Borko, Cone, Rueso, &
Shaﬁeleon, 1979; Clark & Yinger, 1979; Fogarty % Hang, 1982a).

Consequently, one najor research agenda is to further understan&ing of,

and develop ways to compensate for, Liniting cognitive factors.

Instructional decision making and interactive teaching. Effective

provision cg*’adaptive fnstruction requires two types of imstructional

decisions: instructional planning decisions nade outside the classroom,

-

" and on—the~spot decisions relared to the 1dentifi¢ation gf alternatives

and adaptations during instruction. In the conventional approach to

instructiod, decision making tends to be restricted either to plamning

*

sessions that are held prior to actual classroom instruction or to

' b
periods reserved for curriculud and program development. These

;pre-fornnlatcd - determinations /are called planning decisions.

Increasingly, however, research on effective teaching noints to the need
_ .

‘to refine and adjust planning ' decisions during the actual

inntructionﬁl—ﬁearning process /‘to effectively adapt to studegts’
‘ > ' . <.

chardging needs. This ongoing process has been terned interactive
instructional decision making (Clark & Yinger, l9;§; Fogarty & Wang,

1983; Sespel, 1977; Shavelson, 1976). | o :

: . 3 74 «' .
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Planning decisions and interactive. instructional decisions have

‘;ﬁ.

different characterigtics,  Planning. outside the classroom often
involves dectding which subject matter to teach, which order add content

:of learning activities to inplement, qgg which classroon nanagement :

system to use. In;eractive 1nstruct1dhal decﬁﬁians. however, tend to

involve l}ssues .guch as how to best direct student attention to a task,

i

how much and whié type of féedbsck to - present, how 'to 'deteruine ithe

misconception tg?t have ‘led to Mbtudent errors, . and how to repair

i

-student'nisconceptions. Thus, inceractive 1nstruct1onal decisions% arey

often. concerned with’ fine—grained idbues and they are often based on
¥

the iwmediate performance cues that teachérs receive during  the

{nstruct ional-learning ‘process.

Jack?én (1§68) found that teschets'i\\hrdinary-élassroons éngage in
200 to 300 1nterpersoaal . exchanges an hour and thnt their language
reveals "an unconplicated view of causality, an 1ntuicive, rather . than
rational approach to cla-sroon evantg, an opinionateq as opposed io an
open—ninded stance when confronced with slternative teLchins practices,
and a narrownesé in working definitions assigned to abstrsct terms"
(p.lé&). Rosenshine (1982) argues that gxperq tegcherg can go far
beyond these kinds of simple expfessions, but that suqh expertlse may be

. ' ' ‘ . 3 g . .. :
rare and may take years, {f not decades, to acquire. As a consequence,

-

students 1in conventional classroom settings often receive ihcdnsi%;i?p/

or vague information about leérning goals and uninformative

mass- processed feedback about .thetr performance (Doyle, 1977). They

{

also are made to wait.r‘ Jackson (1968) found that delay, deniall

A : .
interrupgion, and distraction typify classroom life; pat ience seems tb

i
be the greatest virtue.

3
‘l
. . L
' . - _

e e
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}ns which. are‘ relgvant t). student- ‘ ;

To naké instructional dec
needs, teachers need to be proficient' in the ongoing processing-of

information oh'each‘student’sllearnihs progress, as well as in making

* {

alternativé plams to facilitate each student’s mastery of }earn‘iiﬁ . o

objectives. Thus, a major task for teacher éevelopuéﬁt‘1hvolves'finding

I

. . . -y | :
ways to develop the kind of effi:gcy in information processing that is
required for on-the-spot decision making duringey the - ongéing

) o . ' , * ¢ - o o ] R .o
instructional-learning process.

- ’ e - 4 : -/

" CharacteristicsAgg_Effective'Teacher.Bducation>Prqggaus .

-

<

The.contextual and substantive de#elopnents dibcussed: aﬁoqe “point b .
. . X . ‘ . . ‘ . ! . b 3
, _ ) . o | R A
- to several characteristics that should be included in the design of o .
- ‘ : . . : _ )

effective traihing of in~sé;v1ce‘teache%s’[and 'teQChérs~in~training in
genéral, and - in tfkining ain;d at fostering fhe effgctivé prattiéi of
adaptive instruction in ﬁartiéular. These ?haracteristicn includé (é) a
cufrtcﬁlum focus  that 'accéqﬁuatgsf professional * collaboration ‘and
intesratgon J} the work of the many educatioq&l professionals ‘who® are

. | - . | o

directly or indirectly 1injolved. in]‘the"~provision of educational
, e

services; (b) a programming apérqach that - systematically 1incorporates

" school-based demonstréttons of innoyative practices; and (c) built-in :
‘ . .

-

procédures that enable trainees to’ 'édhtinﬂa to improve their

¢ ! - ’ .
implementation, refine . their work, and idefitify their own further

training needs.. : .
v ¢ - | :
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Professional Collaboraéidn :

-

-

the special needs of 1txvidm1 students are to be met sdequately and

 with cﬁeist‘ency, each st

be designed joinﬁly by special ‘and regular education teachers.

Avarenesg of this basic challenge causee many observers to feel that .

:  Public law 94~142 nay be the straw that 1is breaking the camel’s
‘ back—-either for good " 1f it brings about a fundamental reconstmctien
' of school programs to 1nprove education for all students as well as to

. accamnodabe the needs oﬁ paigetreaaed haud£CApped students; or for

"411," » Aif edueacors settle for nonadaptive uainstreaning education that

has no effect on the status quo. It 1s clear’ that serions efforts to

. . improve educationel eervices through adaptive inecruetion will require
- : N

: " {important transfornncions in regular classes as/ well as 1in special
' ‘ ‘ ‘

 programs and the' ways 1in whieh the programs operate and interact in
schools. These trsnsforuations, in tuyrn, wiil result {n the
resssessaent and reeegggyuent of present peroonnel resources in both
speci§1 and regular education--a fact which has 1nportent reuific:tions
for teacher education programs.

- ‘

Operationalization of adaptive instruction and the resultant

-

tedepleﬁment of . orgAnizational and other resource supports require |

fundamental changes in the roled and functions of school personnel. A

first step 16 this direction might be to'utilize a systems approach in

the establishment of functional l1inkages and integrated services among

regular, ‘reﬁedial; and special education professtonals who currently:

work, for the dqst dﬁ@t, in separate and independent fashions

(Blackhurst, 1982; Reynolds & Wang, 1981). Multiple'perspectives,'

ranging from the utilizetion of school resources, to organizational and

staffing pstterns, to the qualifications and motivation of staff for

oL .. | , 7/ o

Research erieence ee%_firsthand experience clearly suggest that Lf'

ent’s total school. learning experience must :

b

1ﬂhr
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“ to provide quality educational services.

\

A

. professionai development program, (b) teachers and othér pecfalized

\
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1ﬁpléhenting change, to theAavailability.ofAstdff development resources

. [
at the school and district 1levels, neéed to be considered. All are

eritical topiés for personnel preparation and continuing .professibnal.

- development. As sﬁch, they also repr sent fundamental cdngidérattons in

«

- any effort to sustain changes. aime prbving schools’ capabilities

The preparation of Ceachei£!fof effective implementation of such a
coilaborative' model of service deiiverf alsdl,requires professional

collaboration at a different level. This collaboration involves several =
. ) . ) . / Y . ) - .
professional groups who have been inyolved in ggacher training in the

past but generﬁlly,have‘ténded to wﬁtk/ in. disparate :contgxts.' These
groups are (a) éentralvand.bﬁilding aduinistrétorsjinq:bolicy makers in
thé local schoblf‘districts um;-“are responsible for prdviding the
administrative and resource’ qnpportQI:o 1ns;itution;}1ze a é;ntihuiﬁg,

proféssional personnel in local schools who could‘ﬁatttéi ate in the

development and effective demonstration of inhovative,‘prac§i§es and

{mproved programs, (c)l facu}(& of colleg ¢ of education who\penerally
' ) \

are responsible for providing in-service and e-gervice training for
local school personnel, and (d) developers of innovative ptact&ces anq

- . ) L
programs who can provide &the technical and training expertise for

l‘ \

personnel from collaborating districts and  teacher ) training

institutions. Widespread iﬁplédentacidn of innovative practices,

pnrctéularly educational restructuring of the magnitude required by
¥ . -

legislation such as Public, Law 94-142, cannot be attafned fully  without

D 4

the active ihvolvenen; of -all four groups (Wang & Glaser, 1980).

oy .
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The notion of 16V01v1ng schools, college staff and the developers.

of 1nnovative prograns ia denonstration snd training is not new. In

fact, }t'has,beau 8 widely accepted,ppactice'in a numbér of large-scade

?chnoll improvement effo?ts such“ie _the Head Start planned variation .

program (Rivi{n & Timpanc, 1975) and the Na:iona@'ﬁolldv Through Progrm

- (Hodges, - Branden, Feldnen,  Follins, Lov , Sheehan, Lumbley, Osborn,

Rent frow, . Ho‘u.s.ton‘, & Lee',' 1.98'0). However, the '{nvolvement  of .teacher

training institutions as resources or partjners in personnel preparation
. s . »

for the implementation and 41§se§1ne;ion ofl innovative pgahtices through

school-based, dsaonstration-ﬁraining is re atively rare. Neveftheless,

some recent developments signal a positiv

_move 12//€ﬂ;: direction.

Examples are thﬁtestablishq&nt of teacher genters and the Deans'_crahts

Programs.sponsored by the National Sup
) - . , . \. . l

University of Minnesota (Reynolds, 1982). Such models are viewed as an

appropriate first step {n the ‘involvepent-'of teacners, and teacher

¢

training instttucidne in the developdpdt and &4sseﬁ1nationgof 1unovative

. . ’ " 1 . :
concepts and praccices. In the case of the Deans’ “Grants Prograns,
however, the involvenent of local schools has been & najor nissing

component (Teaching Research 1981). Thus, it seems that the logicsl

‘next step. in extending the Deans’ GCrants approach . 18 to create a

>
innovations and teacher education programs. The type of eollaborative

venture suggested here takes into sccount the needs and interests of
practitioners, as well as the utility of school-based demonstration, in
the establishment of a continuum of teacher preparation. Perhaps most

'Eipocngnt, this approach would help foi!' the prograunatic link between

S,
ey,

pre-service c urSes‘\Ehe induction of nﬁvices, and in-service training.-

vy~

ystems Project of the

collaborative model that {nvolves school-baseé * demonstration of

a

RS



'School--Based Demonstration and Training

.Deﬁonétyatiqn is unéuestidnablf. a useful ‘awareness device for
'iflhgtrating'-coﬁcepts ,and .educatiohal iupfovenents, such aé adaptive
,fnsfruct;on, about which parenté..teachers,,adminiétrato%s, and policy
}makerd? en ohiy‘ rgad‘.(énndurn, 1569; ‘Becher & Ade, 191§§§ Joyce &
wéx;. l;zif. Howéver, demonstration  cannot ‘effectiveiy bfing about.

change unless ianovations are seen as part of a conpréhensive program in

school»?nd personnel preparation settings.,‘ﬂoreover, limited merit {s
- : ! ’ a . . ‘ . ‘ ‘
attached to 1anovative practices unless they are viawed by potential

- users as héifﬁg‘practical tmplications for daily operations and as be
integrally related to current progrém =1mplemen;ation' plans’
Furthermore, school~based demonstration and “training highlight ;he

importance of cobrdinéting-the éfforts of all those who perform roles in

A .

S the provision of effective, schooling. In scLool-based demonstration,
the emphasis 1s shifted from relaying'inforustion'about the theory and:
knowledge underlying‘éﬁ sanqvation to placing the {nnovation in the

context - of actuat school"Settings. _ﬁajor functions of demonstration
o , o _ N
schools are the wmodeling of new educational possibilities and the,

I

display of salient features of successful programs-—their utility,

_efficacy, and implementability. One expected outcome of {nvolving the
total..Séhbol as a demonstration unit is thg linkage of posittve changes
in actual school situations to tﬁe implementation of specific pract{eés

(Wang & Glaser, 1980).
| »

School-based demonstrations also serve as {important clinical
settings for peréonnél preparation. They are particularly useful in

highlighting the }nterrelatiOn'and interdependence of the roleé and

»

?unctioﬁé of various school personnel whose work is tied closely to the

;,‘ -  ,:;. , "? ; “;Eg()’- .' _ | f



{ o | .
education of students with special needs. By contrast, the approach  of

-

conventional univarsity-based teaeher education programs, ‘whereby
o

‘separate training programs address specialized functions (e.g., learning

-
-

disabilities teaehers, remedial reading teachers) has not addressed the

-
H

interre!atednchs of‘tasks in any detailed or profound,way. Rether, the

focus’' has begn  on instilling only a general awareness of'the;eork.of

others.

.

The significant advadtages associated with the incorporation of -

school«based demonstration in a trsining progran include the foilowing.

’

‘1., Concrete illustrstions are provided of the possibilities for

‘merging 1ideals with the reslitiee of schools. and co-uunities .

‘and repliosting innovstions in actual school’ settings,'ti
2, .The.Value of innovatioas for meeting psrticnlsr'cnttent needs,
as well as their tnpeét on total'school_iyprove-eut efforts,.is
highlighted. Furtheruore, denonatration illustrates' 'tbat
successful isp&enentation of innovative prsctices requires a
comprehensive plan‘for' training sll those involved_ i{n the

establishment and maintenance of the practices.

\

3., Teachers and all relsted school personnel are  credited with

accountabilit}lfor‘effeclive pro%rau implegentation.-'
N §

4, Visibility {8 attached to the critical features of innovations,

”

slohg with the consequences for students, teachers, parents,

RS
L]

administrators, and supporting personnel.’

‘
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S. Training is both information-based and process—baged, Tesultiq&_ AR
- ﬁ l o - '
’ in an underetanding of coﬂcepts and the development - of needed - R
. o . Q. . . ) R ~ . ‘ . . o 1_. ) ‘ -.,.‘. .‘: - . ‘ .
N ) 5k111.. . . E e - ) ‘b " ‘:‘: - :‘_" ' . . . '..‘"
‘ y 6. Traiding is provided for both teachers and chose adminiﬁtrators- o
) . ". - coy . _'1
who are’ reSponsible. for 1np1enent1ng and ngiJ!sInins_ A ) RENE
. ’ . ) b} . . - _“. e ;’_.‘-,
.+ innovations. e S Sx . R
‘ . L . ' ’ -‘ : i ' . “ ' / . . . . ’ “.‘: 4
7. As a catalyst for the developnent and ianeaentatioﬂ of' ‘ -
innovations, denonstration produces a tipple effect whereby the : -f
oissemination! and diffusion of 1innovative’ practtces a ond-"’ E e
- o , e C e R EIREEC
: . ' o - . : .
S programs are facilitated. N . R ) f
. . ) ’ . . . . ' - e . ( R “ . - i . . .v ‘:“'.
- . e ,». ' . A - )" ) » o ., ’/ s . 4" ‘; . ) . ) .
e ' ] B o . DR .
. . L . " ¢ . f’ . ‘ ‘- ) ‘. . .
. . Individually Tailored Approach to . A S e ‘
Training and Program Maintenance o ‘*///p' ’ ) ;
The establishnent and maintensance of 1nnovative school prograas : o 'pEj
’ L e “ AR \')-
require noc only detailed speogiﬁiation and understsndins of ;he - i~
programs deaigns and Operating featurés, fbut also tratﬂing 1n the o ) ‘
. competencies required for day-to-day 1np1ementscion (Uang, 1981c). o . ;..‘ f
/ e
this end, personnel preparation pﬁ§grans must 1nc1uae a syste&atic A
. S : Y
x\ ‘ mechanism that provides, on a, contiouing basis, 1nfor-ation ‘on-the o o
nature and pattern of program iﬁplementation and/or tﬁb 1dahttfication |
of further training noeds pf individuals. responsible for impiemontiog f%f
. S -, : S R L .
the program. 4 . '
Like all "learnegﬁ,“ teachers and., other . professional»"sﬁa'
o . ) / . o ° ‘ : ‘ - 4.
paraprofessional staff learn in different imys. . More importantly, they. n
. : o ;! . ? - ' .
S . IS . : . : . 2 .
come to their jobs gé different stages of ‘development. Thus, {t 1is - -
+ / . . . j - . ‘- - \" - : ‘
) " . . essential that fragning be tailored to the tdentified strengths and L
. . . ‘ / “ 1 . ) “ . i -
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'wéuknesées of 1nd£vtduals,‘raﬁher than to those of the group at large.

In, addition to providing-zraining that s adapttve, teacher education

-2

programg must 1nc1ude a built~in syuten for ionitortng i:ple-entution to

L)

insure program naidtenance: Te;chers

‘continuous support iry their efforts to

__long-ran}ge problns (e.g.,. Cruickstmnk,

',Grif(§n,,l979" HcLaughlin & March, 1979;

. intensive t

woif, 1979§ Perry, 1980, Zi&qrﬁi, A-ory,

\

need frequent contact and
selve‘ both short—tgrn and

*

Lorish,. & Thompson, 1979;

HENergney, 1980; Miller & \;;;

& Zigarni, 1979).

- The Duta-nased Staff Developnsnt Prograa was designed to be used as

a sspport systen- for the implenentation and day—to-daz nonitoring of

innovative instmqsionsl prograas (ﬁang, 1981c; Wang & Gennari, 1983)."{

1t conststs of bhree -ajor co-ponenta.
. .

a training sequenqckpf three

A-h_,

}.évels, ta sgt- of messures for "ﬁsuessing the degree of brograén

-

,L@plemenfation, and st:ff develbp-ent plans chat are systenatica}ly

'desfkﬁed nget‘thg needs,of individual teachers.’

.

-
é . .

Trainin& seqpence. Fi§ure 2 shows the levels and seggqggtal steps

ot‘ the Data-Based Staff Developuent Progran. As outline in ﬂu Figure,

Level I is designed to provide basic wotking knowledge of@&he cm‘riculum

and procedures' incorporsted in a given prograu. gtn"

ing s provided 1nw§ec1fic

prov ides’ ongoigl in-

ervice trsining that is designed to he

:vel'II ‘more °

‘ -

staff fuﬁlctions a mel 1§81

i‘fﬁ&ividual

& )
school staf;f contimmlly 1np‘rove and (mgx;pde progtm inplmnt,ption.

\ r
L)

e N e g -

1.
‘ ’1; -
provid ing., overview of ;he progrm

Level Is’ -Basic trainiﬂ‘g Tiaining “at Léve}._ 191 aimed at

to- be f-plenei'téd as_well as

abhking knowled ‘about- the isplesent.adon quireuents of tﬁe vatious
%  ge

progtam - components. The bao’ ttaining level focuses on (a) the

4 -

.  ratienale and depfg{p of the program and

- .

» . . .

- M ‘ (4
-

' " N . . - -
.0t . . ’ v

’

re levant program .gyaluation

r
-?

v
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resulté; (b) the general coﬁtent and objectives of the' various program,

‘%omponéntg;_ and (c) the knowledge' and skills tequired Por program

implementation . (e.g., information_on the content coveréd in the
. . . o [ad

‘curriculum hiérsrchy; the . procedures for diagnostic testing,

3ptescription writing, and,recdrd keéping; the design of the classroom

envtronment' the uanagenent and display of learning nateriala). Level

I staff developuent ~ activities usually occur before prbgcan'
implenentation is initiated in the clasnroon They are designed for all
relevant adginistrative personnel (ffom central adhinistratLVe stsff to

those &t the‘building level), as well as for. instructional and qthe‘

support personnel whose duties affect the pgo@jsion of ercationJi

-

, . . . " o7
serVices to students. Staff development work at the basic training
- ‘ : 4 . B .

level generally réquires two or three-fayi. I ‘ y
. . ‘
‘.

" 2. 1level II: Individualized training. 'Staff development . -

’ ¥ L)

- R )

activities at the individualized ttaining level are desighed to provide

inrdepth training in each staff nenhet 8 functions, based on an &nalysis
of the functionssto be carried out in-the ;nplenentatioﬁ of the ptogramf

‘and the assignment of those flnctions £6 vari8us school pérsommel. As
[ ~ ) . .

-

‘ T N ! h ’ ‘ " .
indicated . in" Figure 2, ,in€ividualized training is aimed at six hasic .

types of school personnel: claésroou - tegchers, - teacher aides,
instructfbnal Ieaders, family specialists, building addinistrators, and

c;ntral office administrators. While the. anount of tdme requiteé for
Level 1II training ‘vartes from school fo ' schvol (dépehding on an
individua] sé¢hool’s unique constraints and the staff’s undefstandiog of

¢

their Ttoles and Functions), training sessjons generally covetr two or

. tﬁree dé&s."fhef uéualiy 6¢cur‘im§ediate1y néfter the basic ‘trainigg .

sessions and before prograd implemeritation begins. Experience hq‘ shown

thst the total staff deveIOpnent wark sty Levels I and II can be

cqmpleted ih a week~long wof!shop prior to the opening of school
. s

e —

L)
.

s

. wf
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culmination of an inferactive process‘of program assessment, feedback,
) : S -

planning, and ongoing staff development . Essentjally, it provides the

techhlcgl support required to establish and maintain a high degree of

- program implemeéntation. .Qecauie‘in-sétvtce traingdg is designe&‘ to be

£ adaptive to _tﬁ; needs. and expertise of individual staff, the type and

frequency of level IIX staff‘developnent activities vary for different

sahoéls and staff., x

b4

B .. As shown in Figure 2, there are two types of Level III training

+ : . . .. . - . R . ) [']
gsessions: . staff bianning' sessib&s' and sessions for feedback and

iﬁ-. ’-training. Staff planning sessions are designed to develop plans for

acconplishinéﬂ selected 'instructipnal~iearn1ng' objectives and to
determine topics for.staft fee%back and training. Staff .plahnihg' is
' . 3 : - . 24

a“

v _baéed

on information from classroom observations, measures of degree of

. . e . e . cLT
.. . program jmplementation, data on students’ learning progress, . and

.. . feedback from family meuﬁers. Sessions for staff feedback and training
) ) | , _ :
hroughout the school year, according

ark scheduled onigﬂregula} basis

to'_staff members”’ 'needé’snd 1ntefes§s. They ﬁrovide opportunities to
discuss critic¢al issues relafed.to program implementation, particularly

a : - © g

) 4
impl“eme:‘tq
. . ) . o . . , v
during regu‘gr staff planning times and/or during scheduled team

4

}ﬁi’  meetings and {n-service training times.

. * : .
A .

3. Level III: In-Service trainiqg,_ iévég' III training 1is the

- issues surrounding refinemeﬁt'and improvement in the desrge of program

Y , ‘ . . - .
tion. Feedback and training sessions usually take place

I £}
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" Use of degree‘gf.Erograulinplenentacion data to 1identify. training

needs. A critﬁdel design feature of Level III_tra‘ping is the use of

?degtee of progra-‘inpleaenration measures to (a) obtain 1nfernation on

‘ e

‘the extent to which critical ptogran features are implesented and the

" <

: further treining needs of those implementing the progrsn. The following

section illustrates how degree~ of 1np1euentation data. ‘can  be

incorporated in the develirnene’ of 1nd1v1dually tailored training

eprograas. The illustration is hased on the- experience of using the

= _nature of implementation, and (b) use that information to identify

Data~Based Staff Developnent Progrm to support Eeacher training Jor r,he‘

\ f

bAdapcive Lenrning Eqvt;qnnen:a‘ Model (ALEH)*-; speeifie sdaptive‘

{nstruction prograe‘deecribed'in alprevious'seccioﬁ of this module.
. Ty . R . , . - , "

¢ . .
r .

Degree of impleaentation data are obtained by adninisterins the

L4 L

Implegentagion Assessment Bettery for Adaptive Instructicn. The

‘resultant _Qum’uari data are displayed 1in a computer prim:out .88 .

at four different legels:; site (school district); school; . grade

T

. level;  and ‘class (teacher). The mean scores ‘for the ,critical

dimeneions of the progren ere reported in 12 separate columns. ~ The
names and aer&nyns for the dimensions are listed at Ehe"top of the

pr{ntout. The number in parentheses under each acronym indicates the
’ e

’ qpmber ~bf performance indicators included in the Battery to asssess the

.

degree of ﬂmplemeniafion of that dimension. For example, for CReating

and Maintaining Instructional Materfels (CMIM), sshown in the second

column ofaFigure 3;-12'performance indicetors a88€88 the‘degree‘co‘which‘,g

the CMIM diuension,dsiimplemented as prescribed by the program’s design.

!
-

exemplffied by Figure 3. As shown in the figpré,'the data are analyzed ,

A

Thelsrintéut'also 1ncluﬂes‘~infdruation on each ;eecherfs degree of

{mplementation of the 12 critical dimensione;' as well as mean

R < V'

&



* Critical Dimension Codes o ' -
AS&F  Arranging Space & Facitities C . 'PRES Prescréing :
| CMIM _Creiting and Maintaining Instructional Materisis _' MAD  Moriitoring & Diagnosing
- ECRP Establishing and Omnmuhkatmg Rutes & Procedures v Interactive Teaching

o .1 MA Managing Aidey® - ‘ N INST  Instructing .
= \ RK Record Keeping . MOTH Moﬁvatmg
\ TJEST Diagnostic Testing ' ~ DSSR Déveloping Studcnt Self-Responsibility:
..‘\ bd € ‘ ‘i 3 ‘ ] ‘ .
; n o " District X . Fall, 1082 o L
LT 'AS&F  CMIM ECRP  MA  AK - TEST = PRES M&D"  IT  INST  MOTI DSSR
School/Grade (15) (120 (15)  _(3) (] ) 7 (10). . 6) (13 ‘B) (13
—-—— . . w = ':—:— '. : F—m = — ‘—‘—-—-—-'-m
School A — -
Grade!  TescherA 87 67 73 - 67 33 s N 10 6 .71 e A
Grade 2 Tesche 8 03 83 87 67 100 25 57 90 50 8. 60 , 69
Grade3  TescherC , 87 - 67 80 67 .6 - 75 ' @ 70 83 982 80 82
Kindergarten Teachesr D~ 73 ‘58 . 63 100 67 - T ‘80 83 85 80 92 ,
"Average for School B 69 83 715 67 5 ' 75 \ 77 - 71 81 7 75
School B8 . ’ ' . ’ - . . . . ' C\ ‘
Grade ! Toscher £ . 67 5 73 67 67 5 " '7 80 50 7 40 " -54
Grade2 - Teacher F 80 67 73. 33 67 25 14 80 50 82 20 48
Grede3 ~ Teacher G_ . 87 83 87 67 100 .78 86 90 67 85 80 85
Kindergarten Teacher H 93 83 93 67 67 50 11 .70 83 92 60 77
Average for School 82 n 82 9 75 6 61 ¥ 63 79 50 66
Average fo:ﬁife e .o ' '& _ S A . |
Grade 1| i 77 71 - 713 - 462 50 63’ ' 1. 15 - &9 77 50 65
‘Grade2 - ° - 87 75 80 506 83 25 36 7% 50 . 6F 40 & 58
Grade3 87 - 15 B3 67 83 75 8§ 80 7% .88 80 74 .,
Kindergarten T 83 71 93 83 67 - .63 79 75 . 83 88 go 85
. o % 4, - . -
68 76 61 - 80 60 71

U

Qverail Average - 83 13 82, . 67. T 56 .

3 YT

"Numbers i;te'm’heses indicate numnbers of items {Perfarmance lnBicators) incltsded in the lmp!;fhentnti‘on Assessment Battery.

4 Figwed. A amp!e computer printout of a summary of degree of tmplatwmon deta. .

T

Thts fpure is taken from Wang, M.C, Catalano, R., and Butcher MS. Tf&hisQMmm for the lmplemmtatmn Anessment Battety for Adaptive in |
struction. Pittsburgh, PA.: Univémty of Pmtburgh Leaming Research and Development Center 1083. _ .

-

'88 B




‘imple-entation 1s considered té be "Low." Using these criteria, thu

oy

o . 80 S i
. ’ X ’ ‘ N ) ' ‘
. ‘ LS g

percentsges of the degree of 1aplenentation fot each grade within a

-

particulat school, for a given school for specific grade levels across

a cchool district, and for an entire districc.

-~
-~

“The criterion for a high degree of 1implementation of a critical

: . S, :
dimension has been set at 85I. That {ie, "when 85X or‘more of the

~

. ed ’ ’ 4
 performance indicators in a given dimension are observed to be present.,

1

the degfee of 1-p1enentdcion of that program dimension is considered to

-

be "high " When 50% to 841 of. the items for a given dimension arer_u

present, t&enmtr’ion is conaidered to be' "average." 1f- }:ess than 502

" of the ,perfornance indicators in « given disension are prese c‘

<

shows, for example, that in Schodi A, Kindargarten and~Grade 3 achiev
a high - degree. of 1-p1e-entécion of the Instrucfing (INST) dimension.

Grades 1 and 2 had average degree of guplenentation scoras (77T and 69%,

_respectively, of the perfor’fnce tndicators present). B ‘ ,

. . .

.
st

The overald degfee of iapldaentJCian scwosa a variety of schools
for an extended pergpd of tine provides evidence of the 1ap1ementability\'

of the prograa qnd its critical dinéggions. In sddition, the degrees of

' L 4

limpleuentatibn of particular - dimensibns are analyzed.for individual ’

. * . i
7 i

ﬁenchers; and the resulting . information {s fuse¢‘ to _estimate ;thefr -,

PR 4

s N e

training nepds and develop specific staff development‘plans.' Similarly,

grade, school,-;nd site averages are used to identify staff development

- *
‘ »

" needs #ft those “levels. Analysed™ of Tthe chanéés_ in degree ofm;

»

. ¢ . ) ]
implementattun from one assessnent period to « the next hrovide

d

informat ion to inditidﬂal teachers abont their inplenentation progress,
LN ) N -

, a8 wgll as the‘datq base for evalunéing PheJ effecttveness Jof schools

]
impleuentation and staff devqiopnent eﬁforts.

o, ' . n:- 89 " . , ',". . . ) . S ‘.
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Design andtinglenentation‘gg;adaptiie staff development plans: An

P {1lustration. . A basic assuaption underlyingr the design of ,s:aff'

development subports that adequately "meet the training .neéds of

LY

¢ individual staff is  that deta'ile‘d,‘ information on degree of program

implémentation is required. . This section provides an illuétrgtioﬁléof‘

how such infofnhtiqn can be incorporated 1({ the development of staff

development g}gQ:;thg; ate adaptive to trainihg needs ht,'ghé; district,

~—-u
L)

¢

school, grade, and/or individual teacher levels.

The Data-Based Staff Development Program 1is operationalized in

schools through comprehengi;e ‘staff development ‘pla_n‘s deéigned at ‘the
beginning bf'everyz%éhool ye#t; Each’ schbol’s'-bla? is"baﬁéd'ioﬁ a
variety of iﬁfornatipn, including degfee of 1np1;-entat16n data and
‘ st udent learnin'é p&re,s dgf; from ;pring q.f the pre\‘riou's school year

.(for new t‘eacl’fetj's and/or new implementation sites, from the be'giqning of

+ the sch’odl year); ea'cfh s_éh’oolfs lide@f‘ied staff development needs;

and* the major catego_rieb' of activities prc;posed to meet those needs
dyring the year.

Specifically, ‘staff development plans include (a8) s Jg_lescription of

training tasks/pbjectives for performance 1indicators in critieal

‘ .dimilmsions tha;:. Cc;nsistentlg show scores below the 8;52“ criterion level

for a significant number of te&;hers ‘(and/or: fot‘a ;‘aar'ticuIa‘t :gacber)_;

" . ' (b; th'e dates llayA wﬂich training‘ is to be conélgted; v(c) the person(_é)
| . 'responsibie Ador training; (d) the type’of activity to be condixct_ed;.‘

' R (e)‘ the expac;:ed outconés; and (f) t'he expected evidence:. of effective
" . service as it relsces’ ;;: suc_c‘gsgf:xl cmﬁletio’if t;'aining. An e:;ce‘rpc .

‘ * from 'tpe staff dgvklc;pment .plan'for School District B is shown in Figure

- . : - ¥

[‘. - . ‘ 4

¥
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. implementation daE;:/

major findingss‘_ ‘ .

\~ -8 S \\
Staff ‘developuent plans are reviewed periodically by school.
personnel (e.g., education Specialists and/or principals) to determine

the approprieteness of planned training opjectives and o monitor

. _progréss toward: echievement of the objectives. In additionzbo‘theseff

-

periodic ‘reviews, when staff deyelopeenﬁ “plans  for each school are
updated and revised if needed, formal reviews of the plans are schedﬁled B

e - ' : .
following each of the three periods for “collecﬁing degreel/ﬁof

Monthly training logs kept - by education speciaiists, or dfher

school personnel who are responsible for odgoing training and prograh

-

monitoring; are a uajor dource of information for each school and ‘for_

-

{ndividual teachers. The 1logs 1hc1ude descriptions of inplementa;ioﬁ;

“related behavior;’ specific strategies for {mproving the degree of

{

tmplement§t1Qn (e.g., classroom observations, conferences between

teachers and- education -specialists, in-service training workshops);

-

‘ 4/
expected outcones; and follow-up activities. Inforuation from the

»
wonthly ttaining logs, combined with results from analyses of the degree
o~ o
of implementation data, ‘is used to update staff development plans on a
. «

continuing and regular basis.
) &

The Data~Based Staﬁf«neveloﬁmeeg;ProgfaﬁwﬁﬁgwEEEn" fie}d-tesﬁed in

conjunction with the implementation of the ALEM in schools that vary

' T -

widely in terms of ethno-cultural/socioeconomic charactéristics and

geographic locations (Gennari. & Wang, 1982;. Wang, 193(&; Wang, Nojan,
Strom, & Walberg, 1983). The overall results suggest that a trafning
program which is based on aetual 1epleeentation,.eeeds does make a
difference.. Resqlte from analyses of the efficacy of this perticdiar

&ata—based_ approach’ to.'personnel preparation point to thé following

~

- 93



84

1. MBasures of degree of implementation are useful fﬂ 1den§1fying
N . staff development needs for improving prdgran implementation.

L]

2. Significant changes in the degree of. implementation oécurr for

'.spec;fic program “dtnensions‘ thaf, ‘are . the -bafggt of
o | systeuatiéallé ‘ﬂesigned staff developﬁent gcti@ities; |
;..' I I conversely, very little or noriﬁprOVement tends to occur in the
-  3j”""_ '1np1eneﬁt#ttoﬁ of -criiicél dimenéioﬁs for which the rdaté
indicate £;&iﬁing is needed but none is actaally prescribed or’
opergtibnaliz@é, C | ' . | v
3. Improvements 1n‘de§¥ee oé,iﬁplenentation scofes also rgsulc i1n
~i§prove-§nt in:fthé quality Qf classroom ;toceéges aﬁd_s;udent‘
leafning outéoa¢§. | o | | ’

. - ’ &

4. Classrooms with different degrees of implementation are

significantly different 1in terms of clsssroon.éfdcessgs'add

student learning outcomes.
* I S S 2t ‘
\__J e ’ BN

5. Significant differences are found in _the degree of

-

‘ - .
. ) implementation scores for ALEM and non*ALEM classrooms,

, especially when the critical Adinensions associa;ed with the

.

- more generic qualities of effective instruction are consideted.

-

-

- . -
. Sincg investigations of its'efficacy have been coﬁduc:gd only in
the context qf 1§p}gneqtq;ion of tée AﬂEH, the geﬁerdlizability of thyﬁ-
data~based approach to staff deVelopneét is yét to be established.
Nevértheless; some essential charscteristics gf effective personnel
prépara:ioﬁ efforts have ﬁeen,idqntifted_as a result ‘of‘ {nit1al field

o
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testing and 1implementation. These include systematic integration of

training objectives and activities with the classroom impleaeutition of

-

i instructional components, “and objectives; availability 'of assessment

. protedutes'and instruuentn for certifying the presence 6r; absence of
spegific- program features,’ utilization of a diagnostic_approach'to '
analyze and monitor progran implementation, inclusion of a data-based

————

systeu for identifying staff developuent needs, incorporation of clearly

t | defined procedﬁres for training and feedback, and involvement of aLl

-

-

relegg;t' school .persqnne1 ‘in the identificatigg{gfzsqtff development
objectiveﬁ*and the planning of training ‘activities. -

/ ' o Implications for Futyre Deﬁe;gpnents ' -

//// ' - ) s in Teacher Training

The design and cqntent of a teacher 'preparation 'pﬁpgtau for

implement ing adaptive instruction'is nredicnted not'Only onzthe‘né

- \ ,‘ .
:gcanstructing general and specisl classrnon instruction, but also on -
A *
‘ﬁte need for concomitant changes and refineuqnt tn the approach to

Ateacher preparation. The specific components'of the ¢€raining program

2 ‘discussed {n this module are based on the fact.that major changes must
.o -~ . .

rl

be made in teacher developmeént and in schools themselves if-thg' overall

§ goal of providing effective scﬁooling for each siAdent {8 ﬁdrbe
' reaglized. - ' ‘
5 ~-§

H . . iad I

Widespread impiementation.of the kind of fie -based approach to

personnel pgeparation discussed here’ dictates the adoption of a delivery :

£y

systen that involves the collaboration of nanyr.ptofeasional - groups

including Iocal sch001 district personnel faculty - of colleges of

-

education, and dgvelopers of {nnovative practices and programs.




[

xc

“ would be the developneut of training prograus that 1ntegrate :

.activities. As noted previously, school~b38ed- demonstrations _of
c ) |

; collaboriyion A her trainidk institutions and local echool ‘ - ‘.7

~ \ ‘ . -

- ~ .

Therefore, the next step.for ‘further developnent in this area 1de811y e

1nfornation—based courses on - theory and reseafch with field-based
deﬂdnstratioqe of 1np1eientation prectlces.. Attention should be_ glven /:
to »the needs -and interésts of practitioners, ss"uell as to the

establiehnent of school-based denbnstration capahilities. '1n‘ 'the.‘
. . ] '
provtsicn‘, of s continuun of pre-service ‘and' 1n—sérv1ce training

effective schooling practices and edncatioaal 1nnovations serve several : SR

. . y
b4 - R ’

important functions that 1nfornation-hased training prograas are-. not K

designed to ;neet.: A ‘viable alternntive ib{-the_ establishnent of < e

‘ - . - .

school-based demonstration and training centers developed through active

T ' - .

‘“gystems. 1he mpjor anticipated out come of such .a- Eérraborn:gqe_ ventu#e _lﬁ A 'fg
... . - ,,.uf

. - & . .. ;‘i

is the operattonaltzstion ‘of altetnative ways to uanage aVsiIable ST ’%&
q - L3 . ) e

educational reapurces 80 teft congruence qan ,be achieved betwepn the ' L %;i;

,‘t
Lk

professional developnent ueeda of qchool pﬂtsbnnel and the professional

-

educdtion opportunities uhich teachef edhcation prograns dre designed to

+

. provide. Other putCGnes would. 1nc3ude‘ increasea ;opportunities for

o
‘demonstrating the ‘psgsibiiity of translatin; Eheorg&ical . and i o ‘hl\\;
' phtlosophical ideas, as well as-fesearch.findings, into ba;}hhtooks for v

‘School 1mprovement and dtsdeuinatioq oﬁ' 1nnovative inproved

sﬁecificlinnovat;ve practicea.i - L ", ,5

4 4 ‘ Al

4

'praCtices' ' .and increased receptiviiy of'school personnel to~innovative : _ ‘ .
practices. The modellng of neg educarlonal poesibilities aﬂﬁ\.the {

display of salient feachreq of suecessful programs through school-based
[ ‘ ¢

ndenonstration. and training centerl cau , effectively disseminate

information about the utility. iﬂplenentgbility, and effibacy of - "

. &
. . . i

’ ’ X . . :
1 » . . - g " . ° . .
. . P - . 1 '. g ..
. B ) . ! - h : L L : )
- . : . L , ) . B
P : . R
«
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~ o

- . -

.This-call fbg a major restructurfng of teacher education A;;ograms

iéljbased on the contentfon that the skills required for effec%jve .

« ‘

implementation of 1ndovat1ve-¢oncepts and practices, such as adaptive

instruction, - é‘nnot be ‘acqﬁired without providing - trainees, with

firsthand observations of how innovative practices are operationalized

¥

colleges of education would not only 1include /adaﬁtive, instruction in
present teacher education programs, but would also seek collaboration of
L e

local schools ﬁq jointly design and impiement a demonstration~ceaéher
training program. AImplementation ,of the model described here is,
reaiis;itally,‘a long-range géal. However, sdme.infermediate q;epsi cAan
bé taken t§ restructure ﬁfésent training progféug. CreaFlvely adapt ing

to existing constraints and refining, the objectives of teacher education
. . . ,

. programs are necessary first steps.

and integrated -into extant programs. Under ideal situations, faculty of

41
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The School of the Future' o
Adapnve Envxmnments for

‘Learning - ' .
ROBERT GLASER
| H
r‘ ‘ N P ‘, ‘
~ INTRODUCTION AND OYERVIEW

. Ibdmethatednmﬁonknudugomgaamiﬂmwnnﬁmﬁmm Lok
mode of education to snother. This change is not being brought about .
' by abstract writings and polemics about ediicational reform. Rather,
it is being sccomplished by those involved in the actual design of
educanonaleanmnmsmdthmemvolvedinmﬁdmgmumw
development .in stipport of practical educational design. Individuals in
- our schools who seek to maintain old-fashioned systems will lose out
to those who are attempting to understand the pature of the new
education that society demands, and that new cosicepts about human
| nature recommend. The change in education that I believe is taking
- " place is what I shall sttempt to describe here. If the nature of this
_ transition can be spelled out with any clarity, then per!kpswemndo
a better job of moving to where we think we should be going, and along
the way we can assess our effects, suggest what new knowledge seems
to be required to get there, and change our directions accordingly. In
my comments I will attempt to describe where we have beeg and where
wemsuningtogp,andthcn;hxmltcmu,tod'escribethechtnc-
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tamdscbmhthntmmrywmectthechaﬂmgedthmnew
direcnoqs. . _ | T

o

SELECTIVE AND ADAPTIVE MODES OF EDUCATION

-

. : Toqu,lm’nconmmawmzmovmtﬁway.:wokmdsd

| . environments. One I shall call, educational mode, and the
otbamadaphveedmﬂomlmodc.'l‘mdmmny a selective educa-
nondmodebuﬁempawdommgwday.homa,weasﬁretom-
adapmemodeofcduutm .

»

SMnModa
mprmtmmdemumuchm«izdbymxml
in the conditions uoBler which individuals are expected to
lenrn.l"ewinstrui:uoualoptiom:mprovndd.antlalmutednumberz
of ways to succeed are available. Consequently, the adaptability of the
system to the student is limited; alternative paths for students with
. dﬂmwmwmmhwchnehm
.« w . ment, these fixed and limited paths require particular student abilities,
e Mkhtbmpaﬂknh'lbﬂiﬁatbsmanphlﬁmmdfmte:ﬂﬁo .
AR ° mmdmmxnmmmwmumm*
f rupedtom‘ividuabwhohavep‘rﬂcnhrmﬂﬁafm'w
deﬁnedbylhesymm.mdnitmbemanedbythemof‘
instruction that are available. The efféctiveness of the system is en-
baneedbyadmitﬁngonlythmesmdmtswhomh:ghmm
_ ammnmmmmmmmm,mw
« ' dents who have a reasomable probability of success are admitted and
't retained, little change in the educational environment is necessary, and
the differences among individuals that become important to measure
are those that predict success in this special setting.

" A selective educati opentcsmabarmnnn frame-
work, tequiring that érganis: pt to, and survive in, the world as
it is. The oblemmththnmédeofeducanonxsthatamdemgeof
potential cap;bdmes and talents might be lost because of the exclusive
reliance upon seclection for survival in a particular and relatively fixed
setting. An alternative, however, is thst the environment can be

. changed. .
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' In contrast to & selective mode, an adaptwc mode offeducation assumes
e thattheeducat:onalenwmnmentcansupportmany“vamdhstmc—'
. tional'metirods and opportunities for success. Altémate means of learn-
* " ing are adaptive to, and are in some way matched to, knowledge about
- each individual—his background, talents, and interests, and the nature

'atheruponmmnceordunngthecoumoﬂearmng.md :
"educaﬁoaalpathsaredectedormgned.Furthdmfmﬁon:sob—
tpined about the learner as learning proceeds,- and this, in turn, is
related to subsequent alternate learning opportunities. The continual
o htmcﬂonbetwecnp«formaneemdthemheqmtmmdthe
R *  educational setting is the defining characteristic of an adaptive mode.
' The success of this adaptive interaction is determined by the extent to-
. - which the student experiences a match between his specific abilities and
interests and the activities in which he engages. The effect of any
decuonofo:wgnmentto.mmtmcuoml;mhiscvaluuedbythe '
changesttbnngsabontmthesmdent'spotcnntlforﬁunrelummg
and goal attainment. Measurcsoﬁndmduddm'crmcamanmpﬁvc
. ,dmﬁonalmodem@dorﬂytothemmnheyhdpmdeﬁne
altematcpathsthatrmltmomlmlzingimmedhtelummg,swen,

as long-term success. >

Whenasdeouveeduunondmodcumpuedmhmtdtp-
tive one, one must ask whether the particular selective tests and sorting
devices that are part of present schooling fail to consider abilities and
talents that might emerge as -important in a more interactive etting
where there is room for matching abilities and modes of learning. o

: Insnyeducatxonalmode,tbm the individual differences that
ot mpaﬁwﬂulyunpoﬂantmthouethathnveecobpulvﬂiditymthm
. . - & particular educational system. In our traditional selective educational -
) - mode, the individual differences that are measured in order to make’
educational assignments center around the concepts of mtelligmecand
aptitude. For a moment, let’s look into these. ,

~INT ELLIGENCE AND APTITUDE

of his past performance. An individual's styles and abilities are assessed

\ Of the various attempts to messure inteflectual ability that begm at -

the turn of the céntury, Binet’s work from France emerged strongly.
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FUTURE ADAPTIVE ENVIRONMENTS FOR LEARNING ,

It was a practical endeavor t6 predict school succéss. The Minister of
Public Education supported Binet’s attempts to determine what might
be done to insuple the benefits of instruction to retarded children. It was

- Slecided that childs suspected afretard:tioh be given an examination
~ tocertify that, becauseof the leved of their intelligence, they wercunable -

to profit from instruction as given if ordinary schooling, For this
purpose, Binet designed a test that was predictive of scholastic success

+ in an essentially fixed edicational mode. To be fair, Binet’s writings

do indicate a great deal of sensitivity to the possibilities for individual

. Nevestheless, the validation of a test is 2 very specific procedure -
; inwhich.inqlividuahmexposqlm.parﬁcmykfndsoﬂeuitmthu .
are constructed to predict a particular criterion measure. Na test is

simplyvnlidinmmmforaweciﬂcpm‘posehdapanicuhr

dmﬁmmmﬂdm’smmm.mdhm-bm4

mhldm&:ﬁ“%@ttmﬁﬂafmchwdﬂwﬂrﬁam
tion just as 1970 automobiles differ from those of sbout 1920: more

" efficient, more elegant, but operating on the same principles as be-

-

»fore.” ! , B ) . _ ‘
‘What I am suggesting then is that the human performances we

identify with the words “general ability,” “scholastic intelligence,” and -

. “aptitudes” have emerged from measurement and.validation

,duminmeducaﬁonalsmdapuﬁghlukind.Andbmmem
duaﬁmmsmm:ﬁmkdmpfofﬁmﬁmdm-fa .

‘adapting to different individuals, these general abilities override the
inﬂumdmymespedﬂngiﬁﬁammmn@unﬁghtbeaddb
tionally useful if alternate ways of learning were available. .

Perhaps the following analogy is useful: In the old days, when

the bacilli contribiting to tuberculosis were relatively widespread so
. that the general level of exposure was uniformly high, hereditary

predisposition was a major variable contributing to, contracting the
. diseasc.lfoac'spa_rcnmhadmbcxwlods,itapm@matmemmom

“prone to get it. In modemn times, exposure to the becilli i under control .
- and less widespread, and the more significant variable in contracting
the disease now is ndt one’s family history but whether o not one has |

actually been exposed to the germ. As the situation changed, the factors
contributing to survival changed. Perhaps similarly, as school environ-
mengs change, the predispositions required for survival in the new
environment will be different from the old. The individual differences

1LLJ thc;, Emnmbd‘hrhawm Jni‘d. (Ne‘v York: Harper & Row, 1970).
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. or their relative weights that were important to measure in one setting
may be different iri another; and new capabilities may need to be as-
sessed in the educational ‘context of a new setting.

¢ : . ’ .
. [ \
. . .
. .
! . [
~
‘l “~
h '~ L
e "

. . Cognitive Processes - T
What kinds of capabilities and talents am I talking about? Consider

.- asan example cognitive learning in the primary grades.’ In the first
" gradeof elementary school, children are taught beginning reading and

. ~ differences: general intelligence, slow and fast learners, impaired and
.- unimpaired learners, and advantaged and disadvantiged children. The
jobisadifﬁqult.ode;considerwhuisasked,oﬂhc,ahﬂdihmmﬂy |

popular mathematics programs. He or she initially must leam to count

h accurately a number of objects (usually one to ten), represent

_them with symbolic notations ( als), and understand that the
pumeral “2” represents a specific quantify that is greater than “17 and

. _.»hs&m*}.”&ihrammmn;;htwimplmtaddiﬁmmd
- subtraction algorithms using these numerals. Implicit in performing

| S uptuﬂabiliﬁa,inwhichachildmwbemblymmpetemb&ae,
1 Y mmmmmmmunmmemwmmmsmm.

| | kamgmmdmumau&mﬂmmmmm
child m rwomethﬂsmkmhnmmmmnofmmdm

of phonemic elements (phrases, words, sounds) that interrelate ina .

 specific way.;ndﬁ@’leamgom!yzespokenwordsmwtbdrm;;o-
'nmtsouddsgsthcy.mrcpmcntedbythemmdthcalphabes.
~Competcnccinthaebasil'mdimrymdvisndpuceptual skills is re-

. quired as a necessary prerequisite for adequate learning. .
2 Traditionally, a selective mode of educatign would, for the most
part,sortoutadvmugedfmmdisadmnaedchﬂdrmonthebaﬁscf
. their competence in these skills. Their different capabilities would be
accepted as givens that classify groups of children and differentially
- predict their probable future schievement. In contrast, an adaptive
educational mode wouldrequire detailed analyses of these skills so that
teaching procédures could be adjusted to a child’s prerequisite abilities,
~ or so that competence in these prerequisite skills could be taught by

IJ.W.WMMM‘MM ‘ Rdudh'mqud
Skifls, American Educational Resaarch Journal, 1973, 10(1): 59-68.

<=

a ' 128

Full Tt Provided by ERIC.

ERIC . - ] '



106

- ‘ € : .. : . mn . .‘

. specﬂydwgnedmwdmk%hubmdmmmﬁypuﬂmbed

_“ perceptual skills curriculs (for example, Rosner, Perceptual Skills Cur-
Jiculum, New York: Walker. Educational Book Corporation, 1973). =

The cffectivencss of these programs provides strong evidence that

- teaching various aspects of these dasic abilities to children who need *

them enhances their success in beginning arithmetic and reading.

‘ : mmtegyofsnchpmgnmsntodevdopbmcmdtm
v skills and aptitudes, such as auditory and visnal processes, rather than

. .+ . to merely classify children as deficient in these areas as 3 result of -
: inadequate background and upbringing. Armed with competence in .

G .y

these abilifies, children can then procced with the higher-order lean-

ings involved in reading and elementary number concepts. This process
of adapting instruction to what the leainer can do, or improving leam-
ing processes so that he or she can profit more fully from available
mmﬂmcfnwmtﬂmdtbemphvemodedm

tion.

C Con:idamothermmple.thutimeihhsgbu’edmﬁon,m

which some laboratory research is actuafly being carried out.’ We know

that the scholastic aptitude tests taken by high school students are

predictors of success in easly college years. Two major aptitudes mes-

‘sured are verbal ability and quaatitative ability. In an adaptive educa-
~ tional setting we would like to know more about these abilitics so that

| - ‘this information can influence our teaching. Such information could
s _ be obtained by taking a group of students and classifying them s high
S 'andbwmmdtbﬁeabﬁlaa,tbmﬁudymgthccomﬁveabﬂim
Coort . of the individuals in each group. This would be done in order to
|  determine the characteristics of high verbal and high quantitative abil-
xtystndentsmta‘msofwbatweknowaboutcogmﬁvepmam

_current information-processing theories of memory and cognition. If -
o such cognitive processes could be identified, then the implications fdr -

“  instruction would be more profound than the present correlationally

derived psychometric relations between validated aptitude measures

- and school performance. Clues could be made available about how

- ,verbalandqnnnmauveabihuesm!ghtbemodlﬁedmemployed for

_ lamms.Rsurchoﬁhxshndcmddleadtothemmentofhuman

: perfmncemawaythnicouldmovetheumalpsychomcmcpredx

- uomﬁomsmncmtmmmepmhbsheyofsmmmhod

3 EMN rmmcmwma.wmAmw

bh‘eﬁpm. hmmvmwum.ia H. Bower (New York:
Agedomic Press, 4970 |
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. to dynamic statements about what cc;uld Dbe done to incréase the likeli- . )
hood of success. For this purpose, we would need to carry out studies
: that attempt to identify the kinds of processes required by various  °
/ B T School tasks and to characterize how different mdmduala pcrform
. 4 - them. Following this, the conditions required to leam a task could then -
be adapted to individual characteristics, or the individual might be
taught how. to engage/more effectively in the processes involved. ‘

‘ - . \
e CognitiveStylc

'Adaptation in education is not necessarily restricted to the eomtxve

 abilities that I have just described; also fnvolved is what we loosely refer

to as cognitive style. For example, when first grade are placed

with experienced teschers who. have a reflective the children
becomemoremﬂecuvedmngthewhoolyunhanchﬂdtmwhom

placed with intpulsive teachers.’ The piactical implication of this find-
mgfotschoo!mstmcﬂonmmtsmilodnstbetempoofthew

to the tempo of the child so that, for example, the behavior of the
,imwlsivechnd-hinﬂuemedbytheﬁumeedfnreﬂeeﬁnm

e model.
- Theprocmathatmkeupcogmuvestykmmporuntto

2 - consider in sdapting education to children from different cultores. As
' L we know, esrly experience in’a particular cultural environment pro- °
ndamechndmmnugofvduumdamdmhnmmdsﬁm

. 'forlesmmgtohmmd‘forpmcasn;mcommgmfmﬁm.lthu

p beenfrequmtlypomtedoutthatmonrsociety the middle class child
i g acquires these things so that they are continuous with what will be
required of him in school, whereds what a lower socioeconomic class

child acquires may be discontinyous with what school generally de-

mands. In a selective-nonadaptive environment for learning, “cuitural
dcpnnnon"ndeﬂnedmwmsofumofexmmthnmblkha
adnsconnnmtyb;tweenpfachoolexpetmmdschoolrequke-'

ments. In the adaptive educational environment that I eavision, it

would be_assumed, as a matter of course, that the values, styles, and-

" learning processes that the child brings to school are of intrinsic worth.

) Thaemodesofbchanorhavc,mﬁct,bmexmmdyﬁmcdondmthe'

¥. R M. Yando and J. Km"l'hﬁl’ctcf‘l’ucber‘l‘mmthec&dd. Child Deveiopmend,
1968, I% 27-34. ] )
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. munmm»:rvwwmmismnw\m | ‘/\
child's environment, and an adaptxve setting would dccept thsc assets
of the child’s functioning as a basns fOr & program of education.?

As I have said, qur prevailing selective mode of education, strongly -
influenced by the aptitude test tradition, has. been uniguely oriented
townrdthcpredxnmofammfulpcrformamemestabhshededm- |
tional or working environments. Aptitudes as measures of individual

Mmhaveﬂkmonmnmgmt«m;oﬁhwpmdmnmmmty _‘

for specific purposes and in specific situations. By virtue of the way in
which they bave béen operationally defined, aptitude measures have
prmarﬂythupurposeforedmnmsmadcmihnglyappam
by the fact that one finds very few studies on the training and modifia-
bility of psychometrically defined aptitudes and abilities. In-contrast,
..Pngmmandmhammdcﬂmmofmtdhggcehavemmuhted'
aplethomofmurchon%ecﬂ'ectsofmstmcmmaccogmﬁn
~ theori¢s have not been concemned with, differential prediction, but
'Mmmchmmmmuinﬂumpafmmm
bmmu&spwﬁcpmmwhnchmfocmmsmncﬁmdm
tion.
| Fromtheviewmntofadapungmstmcﬁonbmdmduddm‘er- |
_mca,mostoftheworkmndoutmthesdecme-psychmicm
nmsfrmnng.AmofmmmtsshowsteMﬂduﬂ
_is worse than another bn some performance that is predictive of the
- pesformance on s criterion task, 5o some purpose is served for selection.
However, no strong basis is provided for doing anything about the
pesformance. The measures obtained do not tell how the individual
might be educated to improve his performance, or how the situation
might bé changed to facilitate achieving criterion performance.
‘ A major emphasis of the selective mode of education has been
the establishment. of aptitude tests or other assessments as predictive
fnnues.nmcaﬂz,tbetechmqucanployedntoobmmmeinmd-
assessnient of current performance that is predictive of the later out-
comes of schooling. This is done under the assumption that the inter-
vening educational process is fixed enough to require primarily the
ulmtsmemedbythemmal measure of performance. The tactic is
unduly classificatory, unduly assuming of only one way to get an educa-

5. See J. W. Getzels, “Pre-school Edocation,” Teschers College Record, 1966, 68 219-228.

128

118



o ) - ROBERT GLASER

* tion, and not efror free in that it can fad to account for other talents
that enable an individual to get thmugh school and that are correlated
‘ - with success beyond school. :
v OurpmchantforaﬁxededuaumﬂmodearMmpartfmm
an old-fashioned psychology, from the scientific and social tendency
to think in termg of fixed categories of human beings with consistent
- drives .and dnsposmons.‘ In contrast, current thinking views human
“beings as highly responsive to the conditions around them so that as
conditions thange or conditions are maintained, individuals act accord-
 ingly.. Adaptxvc educational environments can take advantage of the
‘fact that individuals show great subtlety in adapting their competencaes
to different situations, if the situation permits such adaptability, In-
dividuals do show generalized consistent behavior on the basis of whick
we frequcnﬂychamctmzeman,buttheyalsomgoodatdnsctmmat
mgandmacungtoametyofexpcrmcumdxﬂ'mtmys.l'he |
traditional measuires of general ability and aptitudes err on the side of
assuming too much consistency and deemphasize the capability of in-
dmdualsto;dcvxscplansmdacmnsdepeudmguponthemlu.needs.
... ' . and demands of alternative situations. If, in our thinking about in-
R dmdualdxﬂ'crenees,wemakeasmmhmomfortheamtydin—
\ dividuals to adapt and cHange, as well as to be stable, and 2s much room |
' for the capacity for self-regulation and scif-development, as well asfor
v mmnmtxonbyendunngtmu,thmmadapmcmﬁonofdm‘ :
g - -, must follow. _
o f Aneduutwnalsystem,asTylersugats.sbouldp?amtdw-
.=~ . native environments that enhance the ability of the individual for seff- .
regulation in different situations. The design of adaptive environments ¢
is a key problem in educationsal reform and is a difficult shirtsleeve task.
How can a school environment be designed so that it is responsive and
mnvemmcpufommdakameﬂﬂwmalaxmchmse
plammdregulatehuacﬁonsnaﬁmchondftbehfomaﬁonhe
" receives? How are testing and assessment activities to be interpreted,
not as intractable evaludation devices, but as procedures that provide
infopmation to suggest altérnative courses of action? “Breaking out of
. the current confines of schooling™—the sterile cry of many educational
reformers—is to be interpreted constructively as the design of environ-
ments that fre flexiblé enough to provide the give and take that is
-necessary for optimizing cognitive growth and competence. ‘This re-.

& w. Mwmmwnmyumw 1969, 24 1012- -
' 1018; ifem, “Toward a Cognitive Social Socisl Leaming Reconceptualization of Personality,” Peycholog-
« ' ksl Review, 1973, 80(4): 2522830
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3 * quiresc in the current nature of schooling, and the design of such

environ is the major challenge that is emerging.

DESIGN OF AN ENVIRONMENT FOR ADAPTIVE
EDUCATION | | R T

| Lctmctumtothtschallcnge.Itmustberwogmzedattheoutsdtlm '
- » - 1 am convinced that the job cannot be done by practicing educators
S % alone; they must do it in the context of a special relationship befween”
" . 'wmandmurch.bdwmedmumandthescxmmddm '
- plines relevant to it. Scanlons proposmons in chaptu' four, I believe,
‘ 'arcgemnnemthxsregnrd. |

e, . Themmfwtheapplmumofmamhtoedmuonseems
o quiteclear ummppmdmhmeducaummm
- longer be vi as 8 linear progression from the discovery of knowl-

edge to innovation, but rather as a complex set of mutually dependent

| : activities. The sequence from basic research, to' applied research, to

) - ‘devélopment, to practice and application, on which most of us were
' weaned, scems no longer applicable if, in fact, it ever was. While it has .
bmaxmmtwpmmfeedmmwch,itmmuﬁbe '

Tecognized that research, in turn, feeds on and is often invigorated by

. the requirements of practice. The coupling between these two elements

is far closer than many of us have realized. The close coupling of

research and practice in education carries with it a self-correcting

mechanism whereby failures in practice can encourage fundamentsl

research. An interactive mode of operation between application and

applied and basic research is what I would like to encourage for educa-

tion. While I cannot deny the importance of undirected basic research,

ncither can I deny the importance of the intuitive design of educational
pmcuc:sbyoutstandmgteachemGoodpmncehaannmstrymd '

intuition that must not be. restricted, and that may far outrun any

momentary attempts at scientific understanding and analysxs. However,

“ideally, the job of educational research is to work within thiese two

extremes, contributing to knowledge and practice and trying to under-+

stand both without inhibiting either.” - °

" More to the point, what are some of the emerging general
requirements for adaptive educational environments? In a very brief

7. See R. Glases, wmﬁa‘um Ammam 1973, 2807):
$57--566.
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answer to this question, I will touch on four points: teaching and
curriculum, student self-management, open testing md assessment, and
mtrucnon in basic mtcllectual pmms. .

1. Teaching and Cumculum. The conventlonal boundaries of gmde .
levdsandarbntrm'ynmeuxﬂgsfmmbjectmattercovmgeneedtohe _ 7
redesigned to permit each student to work at his or her actual level of
‘accomplishment and in the context of his or her particular competen- ,
cies. The student should, if desifable, be enabled to move ahead as soon- | |
as prerequisites that foster a new level of leaming are mastered.
) Inorderforthestndmtandthctcach«tomnudmtpms
* ress and development and place the student at a level of achievement ~ “
' ~ that he or she finds motivating, cusricula must be analyzed in terms .
of sequences of progressive stages of accomplishment 5o that guidelines ’
v ' canbe established for setting up a program of study. A student’s “grade
\-level”inschoolcanbe&eﬁnedmtermsofamgemthnpmm
_ of observable growth. : -
' Astudcntsprogrmthroughtﬁecurpculnmpmmonmnﬁ : L
be adequately monitored by assessment measures and observittional - & E ‘
o judgment by the teacher so that the studeht’s performance dictates the
"design of a teaching program adaptive to individual requirements.
Therenssomelhmgtobemd.mthmconnmtxon,forBouldmgstppm—
hmonsregxrdmgpmentassessmentproeedmmschodmvm |
_ment is continually adapted t0"each student rather shan adjusted only -
to those students who appear to be “making it.” Teachers and other
school personnel must be provided with special professional training | | .
and assistance so that they can carry out the evaluation, diagnosis, and A e
‘decision making required for the guidance of individual student per- ' ' \\:\
formance as contrasted with the management of learning for a total
-~ An important requirement for adaptive education is the design
of flexible curricula with many points of entry, different methods of =,
instruction, and options among instructional objectives. Extensive se-
quential curricula that must be used as complete systems, and into
" which entry at different points is difficult, should give way to more
“modular™ organizations of inStructional units. This dbes not imply the
abandonment of sequence requirements inherent in the structure of the
material to be learned, but does imply that prerequisites, where essen-
tial, are to be specified in terms of capabilities of the learner rather than,
in terms of previousjinstructional expu% or exposure. A fiexible
curriculum avoids the necessity for all i wduals to proceed through

13
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all steps in a curriculum sequence, but accepts the: fact that some
individuals acquire prerequisite information and skills on their own,
while others need more formal support to acquire'the prerequisites for
'mbre advanced learning. In such a system it should be easy to incorpo-
rate new and varied instructional materials and objectives as they are
developed in response to the changing educational interests and -re-
qunrements of both tmhers md students. |

2 Studcnt Self “management. Because an  essential part of adapt
the environment to the capabilities of the learner involves adjustments
made by the leamer himself, students must acquiire’ increasing compe-
tence in self-directed learning. To accomplish this, the school must
provide students wi modebandstaudardsofperfox:mmcesothat'

‘ - o | ' Wywhoolcanmodxfytbecnvmmentforthmownleamngreqm"'_ o

ments if they command or are taught the skills to do so. For this
purpose they can be taught how to search for usefiil information and .
“how to order and organize it for learning and retention. In the selection
. ofmntmtforth.elmmrymol,pnlmcembegmmtomfm
" mation -and skills' that maximize the possibilities for learning new
~ things. The orientation and aftending -skills of children can be ea-
couraged so that they leam to identify the relevant aspects of tasks and
maumdwmmmthhtdedwm“ﬁthgmhmfmmmm.
skﬂk.chﬂdrm,asacmdeamen,caﬁhdpgmdcthcpmcfadxpﬁve '
education.  \
3. Open Testing and Assessment. Adapting: mstmctio’n to an in-
* dividual student requires that the teacher and the student attend to,and
uuhmdﬂaﬂedmfmmabomnudmtpafor&ncemorderto_
make approprigte instructional decisions. To assist in this process, tests
and information from other sources will need to be developed to de-
. ' ‘scn’beeompctencemambrcclmutmdabsolutemytbmuusaaﬂy .
N the case with relativistic grading procedures where test scores take on
meaning only in terms of* the relative standing of students. |
'l'hxsreqmrementmllr&ultmanmcmsedcmphamonopen
testing and behaviorally indexedassessnient. In an adaptive environ-
_ ment, tests designed primarily to compare and select students will play
a decreasing role because access to particular educational activitics will
needtobebasedontbeﬂudentsbackgmundmterstsandprer&umtc'

|um

| S
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- competence. Tauwmhnmintnnmcham&m:m -
they will serve gs a display of competence tobe required, and theresults

will be open to the students, who can use this knowledge of their
performance as £ yardstick of thweir developing ability. ¥he
will assess more*than the narrow band of ionsl scademic out-
-mMmumdMMﬁyhdwgmﬁwﬁmpnm

development, and of performance in moré natura] settings than exist

mthetmdmomlschodwiubemqnmd.l’ormmtdy‘thistrmdm

ﬁomomﬁd,brmd-bandmmtkmwduwﬁibkinmy'

new efforts.

& Basié Intellacrual Processes. mmmgampw o
_ processes is also required, as I have indicated throughout my remarks. - .

We have assumed for too long the stability of “basic aptitudes™; now
we need to determine how these talents can bé encouraged and taught.

rhummma:whukmgmmmmummm |
dmemamdvdmmtdﬁm;ndmmdaqunnmbm

mmmowledgsmdshlh.

OONCIUSION

Tomnmpﬁnmmmtmﬁnthenmmy

upmmadmdmypkam&mwhkhstocbmlt
mnmthtmommﬁcuhrmdwshwﬂymud
over another. mmmmmkhmmm
the way of succeeding that is most valued is within the relatively fixed

sy\s:empmnded.&neminmuybdehedpdmnﬁlyhmof .
meanmmtdmpﬁmsdm,rdtuwmepodmofﬁb -
. system. However, if an adaptive mode becomes prevalent and widdr
constellations. of human sbilities are emphasized, then success and

achievement will need to be differeatly defined; and many more alterna-

mewaysofmeedinswmneedtohcmmtdywm :

umemeatthepmentnme.

.
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S X Concmmgcyftixexhoolafthcﬁwuasmchmcrmudbyadapmbd'

. ity Glaserbegmsbytclbl:’am:hardwrk,‘)mdmnbcmdwuhﬁd
. thinking will take us to our goals. Differing somewhat from the other

‘ thabnmhemtheﬁcmmmethmgthalmtmqfnmtyemln :

_out of the present, and he believes, therefore, that we must begin with

.. the pervasive weaknesses in the present learning environment.. The shor-

ing-up af these deficiencies, be argues, is a vitol and indispensable step,

in achieving the. kinds of schools we will need. Summed up, the heart

afthcmﬁtbabm#mbfammgﬁumaxladnmmﬂmd

mode to an adaptive one. |

mwamwammummm
administrator as well, ke demonstrates a keen appreciation of the com-

e ’ ;\\‘_a; e gammfmmmﬁk&widmmmmm“w o

" " Dractice Recognizing that high ambitions alone are not enough, he'de- .\
A : . mﬁummﬁmmmmmmmmwm :
' S occur before the goal can be realized. .
. Some time aga, knmmmmwﬁdm.‘
 pracesses through which intelflectual fashions help to mobilize action.\ In .
" 30 doing ke distinguishes between the roles of creative thinkers who
generate and promslgate new iduas; ides. brokers who function as inter:
S mediaried and carriers; presiigious groups and institutions that give the
S ummmommm»wmgmmm
'dmmmmk#xhemmaﬁam[t,'auiﬁmlb the informal
communication networks—in invizsible colleges—that spread.the ideas
Mbrbuzhmisbgmrlmlnm valudblé ideas must be
D - invinted, championed, diffused, put to test, arid incorporated into con-
v _ ventional thought. In connection with these requirements, and the transi-
T e " tion they embodly, Glaxrmmdrthat“ﬂ'thcmmqfthbmma’m'
g mb«m[ldautmﬁmyclnrimthmpcrhapmmndoamﬂ
' af moving to where we think we should be going, and along the way we
-mmwgfmwwhamkmwkdgémmmbemqw

to get there, and change our directions accordingly.” \
The critical factor in his distinction berween the selective and

1. Doneld 4. Schom, ~xamn4mywm ummdm
WMWTM&YnMdeSW(WM
Prentice-Hall, 1971}, - .

-
. | » o 124
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adapnn moda, is that of reversing the acromhxadamn pmces& Because
 the selective mode is fixed, maapubleafrupmdmgmkmndlﬁimm
the learner must make whatever adjustments are necessary to fit the
. established mold. The adaptive mode, in contrast, inverts the process so
that the system accommodates to the phild. Rigid in structure, the seloc-
~ tive environment minimizes varia limits spontaneous response,
and—in its greatest defect—ploces exaggerated emphasis upon some
learning abilities and excludes other, equally valuable; onex .
Glaser’s adaptive mode, on the other hand, provides for a contin-
uous interplay between the learner and the learning environment. An_
infinitely larger number of responses are po.mble alternative learning
routes exist for each instructional goal and, ingmmml learning and
instruction are tatlored to the child’s natural style and talents “The
individual differences that are porticularly important,” Gloser writes, -
~ “are those that have ecological validity within-a particular educational
systern.” Hence, the point in identifying individual differences amohg

mmwmﬂmmrmummmmmdm

<

learners is neither comparison mor assessment, but determination of the . -

When.we speak of such matters as “general ability,” “seholastic .

intelligence,” and “aptitude,” he contends, we have Tn mind specific

-mqmmmmwmmmMmm .

the present system baswnitqmmandﬁai&ﬂmmm with
= these general abilities causes us to overlook and ignore other important °
*  abjlities and talents that could be nurtured with considerable profit in
" a system of greater elasticity .and adaptability. The benchmark of an
- adaptive environment, therefore, lies in its. responsiveness; the system, in.
short, mnbebentand:kapedwﬁttheleﬂm pcrﬁmlarmha!qiml
complexion. !
Glaser’s merhad of d‘ealmg with the Suture, then, & to attack,
jbumqwm the major inadeguacies in our present teaching methodology.
_ Thus he would agree, presumably, with Tyler's Scanlon’s, and my own
 arguments—each of which opts for a problem-centered approach to the -
- future. Ard, like Bell, Glaser regards the current intoxication with natu-
s mlumruaumdlmmngapwfemasbwvﬂymtbapmthm
S ‘ suspicions, however, he is anything but a defénder of the status quo;
g acknowledging the great need for educational r@bnn, ke believes simply
' that hard work and constructive action will bring more good than sterile .
oratory or romantic wishfulness
Not so very long'ago, the Irmfmm Jor the Dcvebpment of E’dm—
tonal Activity, a division of the Charles F. Kettering Foundation, estab-
lished the National Commission on the Reform of Secondary Bducation.
After a lengthy period of study, the Commission set forth a series of

. BN 125 .
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recommendations in a report ;alled The Reform of Secondary Educa-
tion. Many of thes¢ recommendations tend 1o reinforce Glaser's convic- '

. tions with respect to the indjspensable conditions Jor change. Consider,

.forexamglc.-’ the following®: .

Recommendations for Imgroving R | ' e
Secondary Educﬁtm_' L : . - :

" The reform of secondary education cannot be accomplishied by educators
working alone. Itmmmm:enuioandaﬁﬂanaquuypmph
i the community served by a particular school. The recommendations
of the Commission myst be considered in this framework. o

' Community Participation in Determining S

 Schools will not bé able to achieve their purposes without incregsed help
' frogn the people in the communities they serve. Communities must partici-
pate in the formulation of gools and in continving efforts to. r¢fine and
‘adapt the statements of goals and objectives. The communities as a whole,

not solely the subsection mlkd.wm must achieve the goals.
Tgachr' Training |
rwm&msh@ummpm 50 that prospee-
tive mwmt&mﬁaydmdwwam'lmmluqow
in secondary education. New teachers should be able to work in severil
instructional modes. Extensive in-service programs should be instituted .
10 retrain teachers presently employed 10 equip them with a greater variety
of approaches and skills. This need will become increasingly acute as the
decline in birth rate éncumbers the schools with aging teaching mﬂi

r

Bias in Counseling -

Counselors should ensure t_hat‘ all students, regardless of scx.‘or ethnic
background, are afforded equal latitude and egually positive guidance in

making educational choices.
'IWMMM%N'MdeMARt fo the Public
mqumﬂmmmwxmys«maqy McGraw-
(luatm.,,u-a o .
136
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N .

Alternative Paths to High School Completion

A wide variety of paths leading te completion of requirements for gradua-
tion_from high school should be made available to all students Individual
students must be encouraged 1o assume major responsibility for the deter- -
mination af their educationalgoals, the development of the learning activi-

" Hes 1 tq achieve those goals, andth‘capprn&?lafwcirpmgm

 In outkining, for us, the structure of an adapﬁn‘envimame,at,
Glaser déscribes three specific essentials that define its basic character.

. In the first of these, cognitive processes, there must be a deliberate effort

the existing scheme of things, for example, aptitudes are regarded as

Aruitoxt provided by Eic:

" improving learning processes so thot he or she

ERIC

immutable and children dré stéréotyped according 10 helr 1esr profiles
What we must now begin to do, in the way of remediation, is to design
curricula that augment and extend uptitudes. Glaser’s demand, put
bluntly, is that we begin to foce our problems rather than avoid them:
Basic readiness skills are learnable and therefore teachable. *“This proc-.
ess,” he says, “‘of adapting instruction to W learner can do, or
rses _ profit more fully from
available instruction, is the fundamental notion of the adaptive mode
of education.” . : I _
" Similar revolutions, it might be added, can also occur in higher
education. Rather than use verbal and computative abilities to assess and
categorize students, we could explore the nature of different cognitive

. processes more fully, increase our grasp of learning theory, and eventu-

ally design instructional programs that are toilored to the individual’s
aptitudes, and to the particular conditions that assure success in school-
ing. “Research of this kind, ” Glaser contends, *could lead to the assess-
ment of human performance in a way that could move the usual
psychometric predictions from static’statements about the probability of
success in. school to dynamic statements about what could be done to
increase the likelihood of success.” Like many othér critics who find
considerable fault with what now goes on, he believes that we can indeed
have schools without failure; Glaser’s solytion, however, is neither esca-

" pism nor settling for easler ssandards, but rather guaranteeing success

by improving the system’s adaptability and the learner’s capability.
There are, from the standpoint of practitioners, for-redching

implications 1o his constructs. Grading, for example, no longer would

be used to divide the strong from the weak. Assuming that appropriate

137 S
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‘ metkodology qnd resources were avqlable. schools would be expected o

~ achieve agceptable levels of learning with rmualljv every student. More-
over, since all children do not learn in 1 phe same way, taaclnm' would be
obliged to master a repertory of alternative instructional techniques with
which fo cccammodare the pgrticular fdmcmsms of the particular

student.

The second essential of Glaser's adaptive mode mvolm oagmtm
style. His quest is that of “matching the tempo of the teacher to the tempo
. of the child " What\ this would require is a reversal in_ format: instead

. of youngsters adapting to the school, school would adapt fo youngsters.
... Weno'longer would devte ourseives to the fruitless search for “culture
" ﬁu"cuchIa. rather, we would fashion a defensible curriculunyaround
: the child’s own cultural inkeritance. In the educational environment
~ * Glaser foresees, “itmldbtmmd.a:amttaofmrx.tbatthc
values, styles, and learning processes that the child brings to school are

T of Ditringic worth.  He seeks, cmsaqucmly to rmect indm'duahty Mh
inmtmandinlm habit. ~ “
. Here, again, the implications for pmcrica are subtanrial & wlll |
be necessary to invent procedures through which maximum *fit” between
teacher.and student personality can be achieved. Instructianal.tactics
suitable to different stiudent learning styles will need to be devised. And
, ‘ | tbcmngcof:ub}xtmwmelfm’ﬂmdwbcmademﬁcimtbrbrwd
|  fo incorporate the child’s cultural experience. .
- The third essential of Glaser's proposed system involves adapto-
tion in lieu af classification. His basic thesis is that existing aptitude
measures are used primarily for differential prediction—that 13, to pre-
dict probable gmx’ngmm They provide few clues, however, as to
what might beHone to improve success. Moreover, four additional defects
of current aptitude-measuring devices cause him to worry about their
potential destructiveness to childmn. first, they unjustly sort students into.
ﬁxedmtegommd. they at¢ based upon a unifary conception of
learning, ignoring the fact that an instructional objective can be accom-
plished in many different ways; third, the classifications themselves are
-~ highly subject to error; und, foursh, the process slights the vast range of
human talents not covered by the particular, elassification device.
' - Glaser’s corrective, logically, is to devise and utilize measurement
. systemns that are diagnostically comprehensive, and that permit the school
to understand and subsequéntly nurture each learner’s special nature.
Humans, Glaser argues, have a sublime capacity to adapt when they are
not constrained by excessive restrictions. Sharing Benjamin Bloom’s be-

A
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lief that stability can exiss amidst change, he opts for a school that is
" concerned less with consistency and more with plasticity. Such d postula-

tion, self-evidently, is fraught with operational clues. Through in-service

 activities, -teachers must bg helped to recognize that their studenty are
of different temperaments and dispositions; it may be necessary # de-’

velop instructional exercises that enhance the child’s inherent abillty to
adapt; and, of greatest importance, we must set fo work designing alter-

native educational environments that can free the child from unilateral
programming and systemic rigidities. Glaser tells us, however, that these

objectives.are not easily come by. They aré unavoidably, he says, “a -

difficult shirtsleeve task ™ -

. Inthelaiter portion of the article, Glaser iakes clear his reserva-
tions regarding many of our presént research and development proce-

. dures. His contention is that definitive reform must occur before an

" adaptive program of education can be brought to fruition. “It must be

recognized at the outses,” he writes, “that I am convinced that the job
cannot be done by practicing educators alone; they must do. it in the
context of a special relationship between practice and research, between

education and the sciences and disciplines relevant to it.” His call, there--~

fore, is for a new alliance among social scientists in general, and the users

“of thase sciences in particular. Reinforcing a conviction of Atkin regard-

ing the importance of practitioner-oriented research,’ Glaser Brgues:

 “The sequence from basic research to applied research, to dexglopment,

to application, on which most of us were weaned, seems no appli-
cable, if; in foct, it ever was.” Our needs he balieves, is to fushion a
closer interplay between Scholarly inguiry dnd practical implemen

His predominant fear, one might conjecture, is that—without 'better
interaction- and sharper focus—we will continue to experience insur-

mountable difficulties in bringing the fruits of research to bear upon
cusfomary pracice. o, '- ‘ |
There are, then, direct parallals between Glaser's propositions

and thase outlined by Scanlon. Both agree that real-world problems
. should stimulate basic research, and that the consequent findings must
 be conjoined with insights stemming from the intuitive hunches of practi-

tioners. The collaborative synergy Glaser seeks, it might be added, proba-
bly will require a good deal of cultivation; one suspects, for example, that
while many practitioners will welcome an opportunity to work with empa-

3. J. Myron Atkin, “Grass Rooes Change and Informal Methods, ™ in Studies is Open Education,

 of B Spodek and H. J. Walbers (New York: Agathon Press, 1974).
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thetic basic researchers, they will have to be convinced that the partner
ship is authentic and that they are not once again being used as human
substitutes for the guinea pigs and rats in laboratorige

| The essay closes with an explication of foiir research anddevelop-
- ment requirements that must be met before an adaptive. learning environ-
ment becomes reality. The first of these has to do with a more resilient
instructional organiration. The conventional bpundaries of grade and
time must be loasened, the curriculum must allow for multiple points
| | of entry, and teaching must become more a matter of guiding individual
N | . growth than of mechanical classroom management.
| - The second requirement concerns student autonomy. Glaser sees B
no real reason why self-directed student learning cannot becorne com-
mon practice. Given proper models and standards of performance, chil-
dren.can learn the skills of personal evaluation, subject matter selection,
e I % ame rad can vl tha

IE4X 2 SIS T = |74 4 L4

and task a " g of. - SONe e
. best ofdur “open” classrooms such things do go on successfully. Glaser's
& hope, therefore, is that research and development car be directed toward
the fabricatian of instructional programs that make it profitable Yor all
 teachers to work in this way. < oL '
- His third reguirement strikes-diredtly at the deficiencies of our. ..
~+ present testing practices We must, Glaser reasons, put an end fo telts
«  that do no more than indicate relative standing: we. must ‘eliminate -
| measures designed primarily to sort children according to preconceived
criteria; and, importantlls we must ledrn to appraise the far more delicate
- phenomnena of learning § l&-'mwgnidvédew.mmmm :
natural settings. Finally, in the fourth requirement, we must increase our
capacity to deal with basic aptitudes themselves. Intelligence and ability,
" - Glaser believes, are not determined in heaven alone. They can—if we
.  but could discover how—bk bred and refined. . * |
. ' © These four requirements, thoughtfully conceived, are useful in
" pointing the way to edudational research that anticipates the educational
. tomorrow. As sug they bring 1o mind other recent efforss to distibguish
- between sane ahdl insane endeavors.” For example, a study on future-
oriented educatfonal research, conducted by the Stanford Research Insti-
tute, yielied somewhat similar prescriptions* The study considered (a)
chronic problems, (b) chronic problems possibly becoming acute, (c)
acute problems, snd (d)"adaptive problems. The following goals, con:
~ . tained in a report to the National Institute of Education, are illustrative:

. & “The Natiowal Institute of Education: Working Papers on Problems, Goals and Program Initia.
s tves for NIE " A Research Note by O. W. Markiey (Educations] Policy Research Center, Stanford
' "t Rasesrch Institute, 1972), Section 2. pp 1015
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CHRONIC PR‘OBL EMS

rvad Conﬂu:t over Goals, Pmctxce, and Nature of Educatxon - . P

’

r Vi - .

) To denlqc an mﬁnmd educational statesmanship in arder that much
. - qumgﬂ&tmmkepwmthemﬂtimlandpubhcmmmﬂm
o 'inm.whao&thmmlm | g .

To create sufficient dzversuy in am'er that the dj ﬂ'emu nead.r af dlﬁ'cmu'
groups can be met without destructive co:gﬂwt. )

-

 Ineffective Use of Educunhnal Remu)res

To examine m&benqﬁl mlawmh(m mlurergt in pmnt uses d edm— |
e - tonal resources. o

) Todl.mmmmmafmle. aulmm.m&:chm@mbemﬂlmthin '
. - the present school system; and differentiate between economies mluck are .,
e | appmpmtc Jor different mm'lu'ng learning enmanmzm . ' - .

NewametaIGmups | -_\‘ L P )

. . g
. . &

Tamhdm&mlmcmwwkmmlm#m _
memq“thepvpulam o , e

To examine the dnﬂ'uw roles appropriate to the jbmml dmtml .
system In different circumstances.

CHRONIC PROBLEMS POSSIBLY BECOMING ACUTE

.-

Lack of Diversity of Educational Approaches

‘ To develop diversity withiglhxi Jarms and structures of the school o
) To explore existing obﬂaclzs:o diversity, such as state Imvs, standardived \ . .
. ta(mg. etc. _ :
141
“ *
, 131




121

r

4

FUTURE ADAPTIVE mvmoms\vs'n LEARNING

ACUTE PROBLEMS
l . Equal Educational .'Oppom.mily g

. To define the extém' to which formal dﬁcaa'én is a‘d‘rmiéant of life
Incfmsz’ng tlzc Life @pommiﬁa of the Disadvantaged

To critically e.tam:'ac the mnccpt “dwmnmnd and w© Imuﬁgau its
cbdrwm : ,

o Laclt qf Smdmt Interest, Comm:tment, Droposuts, Ahs’entce’mﬁ :
.. : rémmknm*mgnwmﬁvm J&um"“
' ' . “lack of commitment” wathcrthannb)bctinormmnmmdﬁ-
able expressions. ~ ", ‘

e R rawmmmwaquammmm(,;_

 these conditions, mmmmmumm,
pamh‘lyaadmn'rmmat. ‘

¢

VM#WMM&MIW

TobrmmemcrirMWk wﬂmmdmmﬂym_
ate school, aimed not s0 much at vigorous scientism, but at critical reason-
lngmtb&cdcm&;wmtquluﬁammbmthwwprma tlwﬁm
of relative ignorance. :

Tokaammphasism thrﬁmﬁudydml-wwuad’appm
relevance to*students.

' ADAPTIVE PROBLEMS
Critical Societal Pmblems ond Neads of the Futm

) To increase the quality of research related to th¥ :demu‘ication and anal-
) . ysis.of critical societal problems and needs of the future

2 - | ¢
| w
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To make edumnonal reseamb and development and educatmnal’ practice
rzsponsm o ﬁmme societal proplems.

L4

Flexible Pmblém~$oﬁing Skills in Reql- World Situations

? To increase the degree to whick conventional educational practice can
- feasibly provide educational experiences which lead to flexible problem-
. solving skills in the real world, aid in environments which are unfamiliar. /
To identify the principal variables on which effective flexible; or generaliz-
 able problem-solving skills are based, and how they can butbeimprfd
to«ﬂﬁ'emt (ypaqf‘:mdenm

These gml-s:atemenm. like thase af Glasers, althaugh cerramly |

open to dispute and debate, demonstrate the kind-of intellectsal bridges —
that must be constructed to span the chasm between present and future. -
Theirpﬁatnrmnktha&-—cm#‘tlnymmmmﬂymbew .
N pnam—theyw{llbefarﬁmnwﬂﬂ'mlymrhqdealwitk_

problems that already beset us in the here and now. Lo |
o ﬂeulnmammlueof&kemthImrmwM&

that it will profit us to experiment with legitimate pedagogical improve- ‘

“ments. The term “alternative”—much abused in the recent literature—
has last meaning Because much of what has been proposed lacks original-
- ity. The hard fact is that we still know far too little about educational j |
change. Neither bigger, nor more of the same, nor difference for the sake
-of difference will serve our purpose; instead, we must define the charac- '
teristics of the educated person we seek, launch corresponding research
and development, measure our results, note our j&ﬂum and repeat the .
p:mundlweﬁndoyrmytomm | !

| LR
\ . o
RESEARCH AND DEVELOPMENT ISSUES

L Whuapacmofthepmmtedmﬂonalm&anmuiﬂﬂmﬂam
dation to individual requirements and mtcresu? .

2. What significant leammg abilities are ignored i in the present progmm of
instruction? '

3. Would it be desirable to work toward altemative c;ducatioml objecﬁvu.
or to work toward the same objectives in alternative ways, or both?

143
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4. Howcantheedtmnomlsystembemmnsmutcdsoastonunureawder
range of skills and aptitudes? T

S.Whahndsofteachngactmnacanbeuscdwmcreasclhcchﬂd's
so-called natural aptitudes and abilities?

. .6. Can we develop psychometric techniques that, mstado!pfedsctmgpmb-

a&emspw&ﬁewwdatm:nvepmwdummgmﬂmm '

suoeas?
upecuoprnumwuldenabkmmidylwbuvﬂymputdy
vu'bdiamg? :

&Shouldteadﬂnneqmmvmblcmethodsformompmhmgthem

tachingobjecnmmmmmm-mm&ormh?
9. mewb&dmpmmdathﬂnkeadm&pdtbeehﬂd‘:m
cultnnlinhmtawe? o ~

.....

pmnamym”mmhermduﬁdent? .
1L Whatm'gmﬁnﬁoawiﬂbcmmredtoehmnm:hcuhtnrymdinde-

fmﬂechmﬂ&md:ﬂdmﬁamﬁngtouniﬁryhrmgabﬂ:hu?

_uc:nmdd!wmmmmethechﬂd'submtywdutm
schooling?

I&Mmammmmshpmmmdm
be achieved?

14 mehm&mwmtmmofmm
’ applied research, development, and application? .
',meMamdeMdmﬁmdmmm

scientists be

16. What systemic mldbdpmbumtheukungboum&
grade and time? ¢

17. mmmwmdmmmmmwm
efficient setf-directed learming can occur?

18. wamb&womdwmpadthemdmmuwnchﬁdm
mdinsmpmomvdcritauandtodevdopdngmmcmwts
thtdmrmcmhmkamm;styie,eogmﬁvemdmpsﬁvedwdop-
ment.nndthequalityoﬂenmn;petfmneemmmnlmmp?

19. Whathndsofmchpmjectsmlly:ddpmwduramatmbkmw
exmdclnldrmsbaskaptimdcs?
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The issue of whether and hew to adapt inetruction to individual
) differences in student ability'nr achievement has.been:one of‘the moet
longeetandihg eontroversies‘in American education. At verious‘times,
opinions and‘practices‘heve alternatively favored sueh.practiees as tracking,'
within—class ability grouping, programmed 1nstruction, computer~assisted
instruction, end mastéry learning as means of attempting to insure that L\
-the e

:eds 4nd readinese of evety student are taken into account in

insEruetio ‘The need for some sort of individualization has been perceived

as particularly 'reat in mathematies, where learning of each skill depends .

lin large pert on mastery of prerequisite skills.; | |
The rationele behind individualizaqion of mathematics 1nstruction is

- that students enter class with widely divergent knowledge skills, end

-

motivetion. when tne_teacher.presents a single lesson to a diverse group,
it isllikely that sene students uill not hevegthe nrereQuI§ite skills to
learn the lesson, and wtll fuil to profit froe it. Others will already
know the material, or will learn 1t so quickly that edditional time spent |
going over the lesson will be wasted for them. Karweit (1983) and Slavin
(in press) have hypothesized thdt small, inconsistent effects of time -
on-task on achievement (net of ability) are due at least 4in part to a lack
. of correspondence in group~paced instruction between what 1s caught and
stGdents’ xevels of readiness and individual learning retes.
1t is clear that teeching a single lesson at a single pace to a

heterogeneous class encurs ceriaia 1nefficiencies in the use of instructional
time, In Lheory, maxionm instructional efficieney should be achieved

‘'when material presented to students is exactly appropriate to theﬁr

levels of readiness and-procedes at as rapid a pace as students can

-

. L 136 : 3
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"assiﬁilate information. The substantial effects of one#to—oﬁe tutoring on
c'student achievement (see for example, Glass, Cahen Smith and Filbv
- 1981) Probably arise in part from the ability of the adult tutor to establish

" a level ‘and pace of instruccion that is closely tailored to the needs of the

individual student. being tutored.

However, students ovetwhelmingly learn in class gtoups,-not in

individua}-tutoring.sessionss, Iddividualizing instruction 1n class groups. - -

entails costs in instructionai efficiency thac may equai or exceed the
inefficiencies incroduced by Che use of a single level.hnd pace of instruCtion.

For example, programmed 1nstructidn provides co?tlete 1ndividualization of

'1nscruction; allowing students to procede at their own rates on materials

. appropriate to their level of prior knowledge. Yet ptogrammed inscruction

inevitably reduces‘the amount .of time teachers can spend in direct ! . .
fnstructional activities and increases the amount of time students spend -

doing seatuork. In studies‘of groue-paced'insdructida, time spent on.
seatwofk hae typiceily.eeea negati&ely asseciated uich,leataing,‘whilg -
aime spent on direct 1nstractian'hae had positive E%fects on learaing.‘

(see Brephj, 1979’PGoed, 1979)3, Time spent checking materials and.man;ging

the progfam is largely time ldet_frém instruction. 'Motivation is often

‘ iackihg in programmed instruction, as students'may place little value on

progress for its own sake, and maj become bored with endless interaction
‘ . .~

with written materials alone (see Kepler and Randall, 1977, and Schoen, -

1976, for discussibns of the pfoblems of programmed‘instruetien);

-

Reviews of research on programmed instruction in mathematics (e.g.,
¥ .. i .

-

Miller, 1976; Schoen, 1976) uniformly conclude that progfammed fnstruction
is no more effective thah traditional methods in increasing studeat

achievement, GCiven the costs and difficultiea‘of implementing programmed
* - . ’ ‘ '

PRt L -
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-'tracking) Tracﬁﬁng itself is increasingly

- 3 S ¥
instruction, one might argue that this approach should be abandnned'as‘ ,
| | v | ]
unworkable and ineffective., '

LA

Yet the p:oblems of student heterogeneity programmed fnstruction

\

was designed to address will not g0 awey. 1f anything. classes are becoming

. .

- more, not less heterogeqeous as a consequence of such uovements as main-

streaming, desegregd!ion (whigh sonetimes brings about’ nbendonuent of

tracking), and ihrinking school sizes (whichgéestricts possibilitiqn ¥or .
ing questionpd as an |
effective neans of dealins with the probleuaof student heterogeneity.

Studies, bf tracking find feﬁ achieveqent benefits*ﬁor this practice (see

‘,Esposito, 1973; Good & Marshall, in press, xulik & Kulik, 1982), except

| perhaps for gifted students (but see Slavin 1983b for criticisn of this "*h‘
wresearch) |
Kather than abandon prosramued instruction, ﬁ? began a preject at y

the Johns Hopkins Center for Social Organizstion ‘of Schoole to nttempt to A
resolve as neny of the problens of progranned instruction as poaaibie.

We hoped to reap the achievenent benefits of ptbviding instruction appropriate

A

to the needs and skills of individusl students by reducing the time and

4

rmanagement costs of programned instruetion and increasﬂ“% the amount of

direct instructien teachers could deliver in‘coordination with the

' individualized progxsm. Our plan was to’ have.the_studente themselves

handle the. routine:manegemenc And ehecking-tequired for the“indi#idnaiized '
program in smell heterogeneous teahs -and to reward the teams based on

the number and accuracy of unite cowpleted by all team members. - In a
decade of research on groe:tpaced cooperative leatning methods (see ;
Slavin, 1980 1983a), we had found that team incentives vere effective in.
motivating students to help and encourage one another to achieve, and thus

+

were consisteritly effective in 1ncreasins student echievenent. We now

‘ S} '.138 .o | .
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- ' ) . L .
'wished to apply thé same principle to motivate studencs to help and
. ‘ -encouragg one another to do individualized units quickly and accutately.
By h;ving studcnt.tcans cakg responsibility for-routine nanagement and

¢hecking, for helping one another with problens, and for encouraging one
fanother to achieve, we felt it vould’ be possible to fjgi-the teacher, co
provide direct 1nstruction to small, honogcneous groups of students

drawn f:nm the héterogeneous teams, He intended this 1nstruction to focus R
on the concep:s behind the algnrichns students were learnins in their
1ndiv1dualized work, and we thus hoped to.integrata the teacher's instructian
to the homoganeous teaching groups with tha individualizad work. |

In addition to solvins che problcus of nanasenent snd motivation in

programmed 1nstruction, we hoped to create a uethnd that would take '<; )
. advantage of the cqnsiderablq socializntiop potential of cpoperativa
iearningJ Preéious‘studies of gtoup-pnced éoopefltive’leirnins methods

have consistencly found pocitiva effec;k of these nethods on such outcones L
&8 race relations and attitudes :oward nsinscrnanld acadeaically
'handicapped studenf//ﬂsee Slavin, 1980, 1983a). We thus had good resson

to gxpect that similar outco_qu could be aghieved in a method- cogbining
¢o°pe£it1ve Iéarning dnd'individualizcd inétruécidg.

13 ¢

. Team Asgisted Individualization

To s6lve the theoretical and prac:icaL problems of prosrammed
instruction, we set out to create'g'method that -would satisfy che following
criceria:d ) : - -

~~The :éacher would‘be ninimhlly involveé‘iﬁ roﬁcine management

| and ghecking. R - i
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~-Th§ teacher would sﬁend at least half‘of his 6f her tiﬁe teaching.
small g:odp#.‘- |

‘-~E€ogr$ﬁ 6ﬁggation woqld be so simpie that students;qf any age céuld
mnnage ic. |

—Students would be uotivated ta procede rapidly and - accura:ely

chrough the materfals and could not do so by cheating or finding

shor;cu:s . - i

-=-Many miscery‘chacks ﬁpulq pe pfqéidad;sa th#: étudegc; ﬁould rarely
yascé time on gatq;iél.:hey had:a;reiéy mastered or :uﬁ 1n£5 serious
.difficqlzies reqqitiug ﬁaachéf help. ¢ig each masté:yrcheckpoinc,
alternafiva ihstrugtiénal‘gct§vitiéé-;n§ parallel tests would b§

- , - ’ .

provided.
-Studen:s would be able to check one anothers work, even when‘the
checking student was behind the student heins checked, and the
.. checking procedurq would be simple and not disruptive to the checker.
——The program would be siﬂple to leam for teacherl and students,

inexpensive, and flexible, and would not require aides or team

teachers,

~-The program would, by having students work in cooperative, equal—status'

~ groups, establish condiﬁions for positive attitudes toward ﬁzingtreansd,

*

academically handicapped students and between stu&edtsmaffaf?féfeﬁtf"‘"“

racial or ethnic backg;ound.

The TAI program thq; was developéa‘to meet the above céitaria wéa first
pilotted in # single class, extensively revised, studied in two full-scale
but brief (8 and 10 weeks,,respectiﬁély)~fie1d experiments, revised again,
and studied in a 24~week fleld experiggn:u Thé‘TAI program as applied in

the field experiments consisted of the following components.

140 |
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on the diagnostic test.

1. Teams. Students were assigned to four- to five-member teams by

‘the project’ staff Eacﬁ.Ceém consisted of a'mix of high average,fand

tt

low achievara ‘&S determ&ned by a‘placemenc tes:, boys and girls fﬂnd

3
students of any ethnic groups in the class represgnted in the proportion
they made up of the entire class. Students identified as receiving

resource help for a learning problem were&evenly distributed among the

teams. Every eight weeks, students were reassigned to ‘new teams by their

[ 4

teachers according to the same procedures.

2. Placement test. The - students*were pretested at the beginning of

the project on mathematics operasions. S:udents.were-pla;ed at the

‘

appropriate point in the indiyidualizéd‘prograﬁ based on their performance

[ d

3. Curriculum materials. During the indiVidualized portion of the TAI

subtraction, multiplication. division, numeration, decimals, fractions,
-

§

word problems, and inttdduccion to. algebra. ' These materials had the

following subparts.i o
—-An Instruction-Sheeﬁ expiaining the.skill to Se‘naétered and
giving a stép~by~§:ep method of golving problams. |
_”-75§ve{§im§giii§§¢g5?, gggh“cqngisting of twenty‘problems. Each ‘
skillsheet ingrod&ced a subskill that led to final mastery of
the entire skill. = *  ° |

“

~=A Checkoﬁc, which conéisted of two parallel sets of ten items¥

--A Final Test. B ‘ ' -
—-Answer Sheets for Skillsheets Chéckouts, and Final Tests.

4, Team Study Method. Following the placement test, students were

given a starting poinc~ih the individualized mathematics units. They worked

.

141
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on their units in their teams, following thesé steps-

--Students formed into pairs or triads within their tenﬁs. Students °
_located the'unit thgy were working on and broughcric to the team
area. Eaéh'unit"consistgd of ‘the Instruct;ph Sheet, Skillshe;ts:
and.ChéZkouﬁ‘QCapled cogechAr; and the Skillsheet Answer Sheets
and Gheckout Answer Sheets stapled together.

-Lf—-Students exchanged‘ﬁhswe:.Sheeﬁ} withrgfffgfrg_wichin their teams.
~-Each student read his or her Ins:ruction Sheet asking teammates
- or the teaqs;r for help {f neccssnry, and then besan with the
first Skillsheec in his or her unit. |

~~Each studeut aorked the ‘first four problemn on his or her own
Skillshee:'and then had his.or her partner check the answers
againsi the Anbwef Sheet. If all fOur were correct, the student
could immediately go on to the next Skillsheet. 1f any were wrong,
the student had to try the next four problems and so on until he
.or'she‘got one block of four problems correct (asking teammates or
fhe ceachet”forxﬁelp'if needéa), | |

~-When a student goﬁ four in A t0w on the last Skillsheet,‘ﬁe or‘
she couid :ako_z Checkout A, a ten_-iteﬂ quiz that ﬁsembled the
lasi Skillsheet. Qn.the Cﬁeckoht students worked alone,until
they uere finished. _When they were finished, a tasnnnte scored

" the Checkout. If the student got eight or more items correct, the
;teémmate signed the Checiodt to indicate that ‘the student was |
certified by .the team to take the Final Test. If :he*s:udeng'
di& égg.get'eight correct, the teacher was called in to explain
any problems the studentfv@s having. The teacher would then ask
the stuéent to work again on certain Skillsheet items, The

student then took Checkout B, a second ten~item test Comparable

142 )
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in centent and difficulty to Checkout A 'Otherwise, students

skipped Checkout B and went straight to theé Final Test. " No
'student would take the Final Test until he or she had been
.passqp by a teammate on a Checkout. Hhen a student checked out,"

he or she tOOk the- Checkout to a stuﬂent monitor from a different

. team to get the aﬂ%ropriate Final Test. The student then'

. 132,

completed the Final Test, and the monitor scored %f Two or
three students served as monttors each day, rotating responsi-"

<« bility among the class every day.

L

et -

5. Team Scores and Team &gtognitiee. ‘At the'end of each'week,tthe

A

teacher eomputed a teamlscoreil This scoreiﬁae.based on the éverage number
of units covered by each team nember, with extra points for perfect or

near~perfect papers. , Criteria were established for team performnnce. A

high criterion was set for a team to be a "SUPERTEAM " a noderate criterion‘-

.

. was established for & team to be a "GREAITEAM " and a minimum crite:ian was.

set for a team to be a GQODTEAM." The teass mceting the ”SUPERTEAH" and

Y"GREATTEAM'' criteria recelved attractive cettificates.,

. e

- 6. Teeehiﬁg,Grougg. Every day, the teacher worked with groups of

studdfts who were at about the same point in the curriculum for 5-15 minute
sessions., The purpose of these sessions'was to prepare students for major

congepts in upcoming units and to go over any peints ﬁitﬁ.which students

were having trouble. Teachers were instructed to emphasize concepts rather

than algorithms in their insttuction, as the individualized materials were

cons{dered adequate for teaching algorithms but not concepts,

s,

Research on TAIL

T4

Three field experiments have been conducted to evaluate the effects

) . . . . N
of TATI on student ACﬁievemenn attitudes, and behavior. The methods‘and

A_ ]
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and rcsultsfof‘thescstudies‘ere‘descfibed_in the following sections,
Exgerimsgt 1. - _ o ;: _ : | - :
. . Experimunt 1 (Slavin, Leavey, & Hadden, in press; Slavin, Madden,
* & Leavey, 1982) was the first full-scale evaluetion of TAL.

Experimen: 11 ..‘ Ne thods

e ettt 1 raa 4k —— o et s

f

T ' Su@jects and Deaigg The subjects in Expetiment 1 were 504 students
¢

Q

iuﬁgrades_3 4, and 5 in a niddlﬁ-class3suburban Haryland school district.
Stghty pcrcent of the studcnts uerc-white, 152 were black, and 52 were

_ Asian (primarily Korean) Six percent of the students uere receiving .
’ t
: special educatiou services for a serious learning ptoblem at least one

L]

. hour per day, and an additiocal 171 of the students uere,receividg other

~ educational services, such as epecial reading or speech 1nsttuct1§n. " The

-

students were in eighteen classes iu six acQﬂgég. The schools
assigned to one of,three conditiono: Team Assieted Individunlization (TAI),
N Iudividualizea'ihstruction (11) without studeat teams,—or Control.‘ifhese
' treatments are; z‘!escribed below. One third, fourth, and fifth grade class

was then selecﬁed to participete 1n the study in each school. The three

treatments were implemented fot eight weeks in Spring, 1981.
.

Treatments

»

1. Team-ggsisted Indivgduelization (TAI) TAL was implemented as

. described -above.

2. Indiuidualized Instruction (11). The II group “used the same

curriculum materials and procedures as the TAI group with the following
exccptioﬁs:"

. * --Students worked 1nd1vidually, not in teams. They checked their
own answer sheets for all Skillsheets‘end Checkouts. Criteria fot going
on (i.e., four correct for Skillsheets end.eight out of ten for Checkouts)

4
L}

were the same as for TAIL),

144
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--Students did not receive team scores or certificates.
In all other respects, including curriculum organization, student
monitors, teacher review sessions, and recordkeeping,.the_ll treatment

was identical to TAIL.

3.. Control The control group used traditional methods for teaching
' - % -

‘mathematics, which consisted in every case of traditional texts and group-

paoed instruction, supplemented by small'homogeqeous,teecher—directed
math greups;‘ | ’
. Measures

1. Hathemetics Achievement. The Mathematics mepotation subscale of-the .,

,Comprehensive Test of Basic Skills (CTBS) Level 2 Forp 2, was administered
as a pre~ end posttest of student mnthematics achievenent. The CTBS ~
(rather than a corriculum—specific test) was used to be sure experimental ‘
and control GEBSses would have equal opportunities to have their learning - - -

be registered on the test. " No efforts were mede to design the carriculum -

materials to correspond to the CTBS items,

R

' %, 2. Attitudes. Two eight-item attitude scnles were given as pre~ and
-posttests, The scales were Liking of Meth Class (e.g., “This nath class
1s.the best part of ay school day"), ‘and Self—Con.ept in Math (e.g.,

"YI'm proud of my math work ‘in this class;" "I worry a lot when I have to. | e

take a mmtﬁ“test"y " For_. each item, students” ﬁafkea eIEher'YES., yes,

no, or NO.. Scores of negatively scored items were reversed, 8o that

-

high scale scores indicated ﬁore positive attitudes.

3. Behavior Ratings. Teachers rated a sample of their students:at *

~ - »

pre- and posttesting on ‘the Schoof'Social Behavior Rating Scale, or SSBRS.

The subsamples consisted of all.students receiving same form of special

£ .

service fof‘e'leerning‘problee (e.é., reading or math resource, speechy or

e



very few mainstreémed girls in the sample, . : !

S § B L

special educatiqn) plus a random eelection of six other students. The

_ -y
SSBRS consists of four scales. designed to elicit teecher ratings of student

behavlptal and incerpefsenal problesms. _Students receiv*ng special services

-

&

were oversampled because they wefe seen es most-likely ta have behavioral
~

and interpersonal pgoblens that -ight be remedied by a cooperative-"

1ndividualized treatment (see Slavin Msdden, and Leavey, 1982) The four

scales were Classroom Behavggr (e g., "Does not aQCend to uonk)), Self-

‘Confidence (e 8 s "Beébnes easilv upset by failureg") Friendships (e:g.,

"Has few or no friends"), and Negetive Peer Behavior (e.g., 'Fights with

L4

and eishc in the other three scales. A;iactor analysis using varimax

rotation produced factor loedlngs eonsistenc with a priord scales. |

. Peer Rating. A peer rating forn wvas given at pre~ and posttes;ing
to assess acceptance and tejection of mninscreemed studenCS. Each studenc
was given a elass list end ‘was asked to mark each classmate as "a best
friend" or "okey.' Two Mmeasures were derived from this. #The firsﬁ was
the number ef nomlnacione as "best friend" received by* nains:reame& ‘,
studencs. The second was the number of tinee‘mainstreeaed studentr were

1isted neither as "best friends” nor as Yokay," taken to‘be an ipdication

of rejection. Only within-sex choices for boys were gnalyzed, as Fhere wvere

|

g_periment 1: Results ;
|

- The data were analyzed by means of multiple regressions, wher% for

,

each. dependenc variable Cpostcest), the R for,a fuil mddel including

pretesc, grade and treatment was tested against :he R2 for pretest and

«

grede, 3 ‘ -

BN - -~

Insert Tables 1 & 2 Here

—

s .
. L

)' .

14¢ :

/

.other students") There were six items in the Negacive Peer Behavior Scale,"_
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The‘pre;.and nosttest means: on all deoendent‘variablee taken on. the
full sample, by treatment are shown in Table 1. Table 2-presents the
reeﬁlts of the multiple regressions, including both the overall (3 x 1)
) ’reSults and each of the pairwise comparisons.
| * The results for the eomprehensi;e Test of Basic Skilla (QTBS)
indicatvd a marginally signifieant (p<.07) ovorall treatment effect,. "
controlling for pretest and grade. ‘The TAE group gained significantly
more in achievement than . the Concrol group, while the II group gained
. : -
: marginally (p‘< 09) more: than the Conttol gtoup."ﬁOvever, there were no |
significant difference; between the TAI and 1 gr‘ups.z ‘
Results for the Liking of Hath scale inoicated a gignficant overall
treatment effect, as weLl as significaﬂ; differences/begyeen TAX and
Control and between II and Control, with both expet;mental groups scoring p
higher than the control group, controlling for pretest and grade. There
wexe no differences between TAI and II. Overall trcatnent effects were ‘
‘ " also found for Self-Concept in Math. TAI significantly exeeeded Conttol
' on this variable while 11 marginally (p <.08) auceeded ehe Control group.
K3 _ Statistically significant ovetall'treatment effecte beyuhd the .001 -
level were found for all four behavioral rating scales (see Tables 1 and 2)
For Class Behavior, TAL students were rated as having significantly fewer
vroblems, controiling for pretest and grade than either'Centrol ‘students
or Il students tut there were no differences between IX and Control.
On Self—Confidence the Control group was. rated as having more problems -
than either TAI students or‘ll students, The TAI group had fewer problems
reported than the II ‘group. The Control classes were also seored as having

mare jriendship problcms than either TAY classes or [II classes, but there

were no differences between TAI and I1. The same paftern of effects was
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seen for ratings of Negative Peer Behavior——more problems were reportcd

in the. Control classes than in the TAI or II classes, but thcre were no

'[difforences between TAI and 1T,

——— e o o gt e e

Insert Tables 3 & 4 Here

— o

- - 2 g e At B

Tables -3 and 4 summarizc“che resulcs of anslys#s for the msinstreamed
subsample (from Slavin Hadden & Leavey, 1982) /Zgnalyses of. covariance
indicate that TAL students exceeded concrol stuydents on- both sociometric
meaqgres (i €., they gsined more "best frien " nominations-snd‘were less
often rejected). TAI ‘students were also reporced to have fewer problems

than control students on sll four behaviot ratiug scales. snd ‘were highcr

in liking of nath class. Iotorestingly, the same pattern of rcsults was

found for the conparison of II and Control treatments, with che exception

of the Classroom Behavior scale, on which therc were no differences. TAL

students exceded II students enly on the Classtoom Behavior and: Se1f~ ig'

‘Confidence ratings, and on the Self-Concept in Hath quescionnaire scale.

Experiment 2 C ; *

Experiment 2 was conduc:ed primarily as a replicstion of the TAI-Control

~.

comparison studied in Experiment 1. : -
. o . . < . /
Experiment Z:i< Methods’ T ' '

. SUbjgcts and Design. The subjects in Experiment 2 sére‘375 students
in grades 4, 5, and 6 in soochcr‘sobgrban Matylsnd school districs, |
Fifty~-five percent of the‘students'sere white,{43% were blsck; and 2% were
Asian. Four percent of thc students were receiving special educstion--
services for a serious learning problem at lasst one hpur pet day, -and an ’
additional 23% of the students were receiving other special educational

services, such as special resding or speech instruction.- Four schools were-

“{nvolved in the study: two TAI schools were uatched with two Control schools.

Ry Y



14 : S 138

One TAI and one Control school.were primarily middle- to 1owerfe1a53 in
‘student‘poouldtion; onc TAI and one Control school were%primar‘ y lower
class. A total of ten TAI.nnd six Control claeées énrticipated in:the
study. | 5 | :‘ i L . |

}Tréatments.rdgxperiment 2 compared TAI to Contypl methods (as described

A

for Experiment 1) for ten weeks'in‘Spring, 1981.

Measures. -The achievement, attitude, and bebavioral ‘rating measures
—_— P ot :

were the‘eame'as_in;Experiment 1. | o : -~

Experiment 2: -Results . ‘ : N
The data were analyzed exactly as’ in Experiment l using multiple
. —
regresslons testing the R2 for a- full model including treatment to that

for a restricted model including only pretest and grade.

lnsert Tables 5 & 6 Horc

+

The ore~:and'pdsttest ne;ns by treatment nre ehown ianable 5, and
the xesults of the multiple regressions are summarized in Table 6.

The results for the CTBS closely nirror the TAIL vs. Control comparison
in Experiment 1. The TAIL students scored significantly higher than Control
students, eontrolling for pretest and grade. Bowever, there wvere no . | \\/
significant differences on the Liking of Hath Class or Se1f~Codtept in Math |
seales.“Controlling for’ pretests-and grade, the;rAI'tea7bers reported" ' .
signifiéantly fewer problems than the Control teecheis w}th regard to ' .
Sélf»Confidence and. Friendships, but there were no differences‘seen,On
Clasqroom Behauior ofx. Negative Peer Behavior. |

Thus, while the echievement results of Experiment 2 confirm the TAI
vs. Control comparison in Experiment 1, the strong attitude affects were
not replicated, and the behavioral rating results of Experiment 1 were

i
replicated only for Self~Confidence.and Friendship Behaviors.

' o R ';- A
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-

Experiment 3 was conducted to assess the achievement‘effects of TAI

over a longer period thsn in Experiments 1 sndlz,'to rule out the possibility

that the positiVe effects found in the earlier experiments were due ta :

o~

-~ ©

" short-lasting Hawthorme effects to establish ‘the nsefulness of TAI as

the primary means of delivering mathematics instruction and to sdhdy the
effects of TAI on the Hsthemetics Concepts and Applications scale of the

CTBS as well as on the Methematdcs Computations scale used in the earlier

~

. studies. B - S . e :

rThus, for third and fifth graders the CAT sgores were recent but for fourth

.

Vs . X . R

Subjects and Desi The subjects in Experiment 3 were 1317 students
/

-in grades 3, 4, and 5 in the same middle-class suburbnn school district

that parttcipsted 1n Experiment 1. Seven hundred-students in 31 classes in‘
\ .

four schools were assigned to use TAI, and 617 students. én 30 classes in

-

: .thdﬁe similar schools matched on grads-level distriCt-administered L.

) - o o -

California Achieveﬁent Test scores and type of neighborhood served as

-

rd
r

from December, 1981 to Hsy, 1982. - _ ' . ’

s
* i

'e only measures used were the Hath Computations and Math

Concepts nnd Appl cations scales of the CTBS. Students in grades 3-4 took '

.. the control group7 The treatments were administered over a 2&~week period

Measures.

Level 2, Form S of the CTBS, uhile those in grade 5 took Level H, Forn U. e
Scores from corresponding scales of the California AchievementﬁTest (CAT),

given by the district in the £e11 of the third and fifth grades served q..

as covariates to ad ust for any initisl differences in schievement level
\
(none were ststistic 11y s&:rificant) and to incresse‘gtatisticsl power.

- ‘»

graders, fall third grade slbres had to be used. . | | "5“1»1
. ‘ ©

. o *



"Thére we;e significant differences at grade 4 and

lihg TAI classes significantly exceded'coutrol

T . - 16 S o 140

rd

Egperimeng*}: Results

The data were an&lyied by means of analyses of covariance. For

analyses involVing.the CTBS Mathematics Computations Scale, CAT Mathemaciés o
, A .- T K . .
Cbmputations.scores‘were used as the covariate; for CTBS Concepts and
« .
>

Appligations, the corresponding CATscores were used as the covariate.

Analyses were coﬁducted seﬁara;ely‘fot each g:hde level. Also,. an overall

analysis was conducted by changing all scogés\;p z-scores, adjﬁsﬁing'

Ll

posttest 'scores for covaflates, and then conducting an analysis of variance
f- *

on the residualized scores. ‘ o L

<

ooy N -
P ) _ ~\\?a§1e 7 Abou:lﬁere

'The‘rgfulfs are summarized in Table 7. While all-analyses were

Jcongducted using raw scorés, Table 7 préseneé grade’ equivalents for ease

of interpretation of the different tests.

" TAI classés gained more :hén control classes (controlling for CAT scores)

-

on évery test at every grade lével;-bu;-che differences reached‘statistical

3

signtficance for Mathematics Computations at érhde 3 and 5-but not 4.

rginal (p<.09) differences

at grade 5 for Mathematics Concepts' and Aﬁplicati As. In the overall analyses,
N - ¢ . . - . - . : : . - .

sses on both :e§t5 (p€.001).
e
" Discussion |
The results of the ﬁhree fi;;? e;perimentﬁ‘gvaluating Team~-Assisted
IndiQidualiiation gTAI) clearly indicate that this method that this method

‘;ncreases students’ matheﬁatics achievement more than traditional

igstructional methods, On evefy;achievanent measure in every g!hdy,

the TAI students gained more than their control countefparts, although

£ .

the differences were not statistically'significant on somézqubscafes at:

° .' ,‘-'«

o

L

r
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some grade levels in Experiment. 3.. Experiment 3'demonscr8ted‘thac TAI

« could be used over an ct:ended time period (most of a school year) as the

.

primary means of - delivaring mthematics instruction.

In operation TAl was fodnd to satisfy NObt of the criteria outllned

'earliet in this paper.. In all. three studtes, s:udents uere able to cake '

- 3

. on toutine_maintenance and checkins functions. "In fact, students ahilities co
responsibly carry out ehe varionp program activitiea, 1nc1uding checking
partners, rOutiag themselves, tecording scores, "and sérving as monitors

‘vexceeded our 1n1t1al axpeptations. Th; team reward system did seem to

'_be verj'unéiva:ing.fsndﬂétudents~éreat1y enjoyed both therrogra- isfelf

- and making prqgress in 1t. Several teaéhers‘reborted difficuity getting
students to go to t;e ;th class' nuny studencs ask;; to do math all day!

One criterion that was mly parcially met’ Las that tqachers would be
| able’ to spend at least half of their tinu teaching small ‘groups. In ;be

.‘three exPerimenes teported hsre, most t;achers worked with individuals _ jr\
rather than small "’ groups wost of thg time, We felt :hat ‘this provided

'studen§ wi.t:h inadequate direct inst::ucuonal time.
In current applications of TAI, we hsVe changed che procedure to make
teachiﬁs groups easiet to nanage and have emphasized teaching grospa more
in teacher training, Most teachers who use TAI now do spend at least
half of their class time teaching nnal; groups of students. The effects
of this will noﬁ be known until the results of thé current year's studies
are ;naiyzed. | o | ’ . ’
Teachers have responded iery favorably to TAI, aﬁ&?épgroximgtely
BQX of‘élliteachers uho_use& TAIL in the'expe:imen:al s:&&iZs contin?ed

to do. so in the following school year,

52 :
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bﬁe‘important thee:etieal‘issue is posed by the results of Experiﬁent .

B

In that study, the use of the indivudalized materials and all procedures

except the cooperative teams increased siudent achieveﬁent (as compared

to control stqdejtg) elmosc as much es the fuil TAI ptogrem. Besiees

the meteriale themselves;'thisyindividuelized iﬁstreetion (II) ereatﬁent

. retained the seudenc;nanaged aspect of TAI, including studend’§onitors

and self«tﬁhting, freeingfthe teaeher to work ﬁithfindividhals and small
groups. agliqATAI. This resule dﬁggeets that the coopera:ive te;us ﬁay B
not be essentiai to fAI, but that the posieive acﬁ;evement effects seen for
_,.TAi are due cithetpto'student managemene‘ef an 1neiv£dualized_pfog;am or

-

to the paréicular individualized materials themselves. However, Experiwent 1
-

lasted only eight weeks; ic is possible that over gﬂigiger period the

cooperative incentives and peer 1nteraction would be ndeded to maintain

.student interest and ,tivaeion. A longer study comparing TAI'with qnd

without cooperative ncentives is curristly being planned.

The results of Expetinent 1 for the mainstreamed subsawple indicate
that TAI can have,e strong popitiye‘effeet on the social ﬁcceptance and .
behavior of‘academieally handicapped students.  The sociometric findings
mirror effects of gfoup-ﬁaced coopeta%ive leefning megbbds (see Had?en'.
& Slevin, 1982). The behavieral rating effects nre particulafly dramatic.

' .
All academically handicapped students were rated as much worse in behavior

than their‘noe;yandieapped classmates at the beginning of ;he etudy. By
the end, ratings of academically handicapped students in the TAI elasses were
nearly identical t0‘retings of non-handicapped students in the control
elasses! |

However, it is important to note that on most' of the soclometric

and behavioral rating measures, the IT group performed almost as well as

L
-
M I3

154
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. the TAL group. This was even more surprising than the paréllellfinding
for achievement. Meece and Wang (1982) also found positive effects of an
individualized program without codperative groups on acceptance of academically
ﬁanaicnpped students. ~Slavin, Madden, and'Lesvey (1982) and:Hadded and Slavin

’ \

.(198’) discuss ‘these findings at soae lerigth, suggesting that we mag,have

_underestimated the social benefits of individualize gnstruccion. The

- ‘e

II conditfon did not contain the coaperative work" sro s hypothesized to

DN

be the principle factor explaiﬁing the QucceSS of coopgrative learning

methods in improving relationahips among verse students'(see Slavin & .

Hansell, in press). Bowever, it does have other features that should have
 similar effects, particulariy a8 regards~accep:ance of academically
handicapped.scudenés. First, it ‘Temoves (or certainly reduces).

individaal éompccttion between students. an—compétitibn has been found

.

3 : . N
to reduce the degree to which students form a "pecking order’ based on.

. ' perceived intelligence, charactéristic of the traditional competitive

N

class (see Ames, Ames, & Feiket;‘1977). Second, in the tontext of

'y . ' . <L
individualized instructiom, it may be difficult or impossible to pick

-

- out the academically handicapped‘éfudents‘ They are engaging in activities -~
¥ : .
simifar to those of their classmates, and are likely to experience success, as

they are working on materials éppropriate to their needs.é_‘l‘his maY make it
possible for mainstredmed students co‘behaviorally blend in with their non-
handicaﬁped classmatés to a degree ;hat would‘bé unusual in a tradicipnal |
classrooh, where chesé students must either be set apart to receive
different stigmatizing tasls, or must often experience public fatlure

(see Madden & Slavin, 1982). Finally, students are allowed to interact

in individualized instruction, and this amount of interaction may be |

enbugﬁ to create the positive social effects characteristic of cooperadive

« ‘
»”

154 . '

learning meﬁhods.
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Two recent studies {Oishi, Slavin, & Madden, 1983; Oishi; 1983) have

sinvestigated. the effects of TAI on race relations. Both studies found that

*

- TATI improved attitudes and friendships émqﬂg black.andehite students in
Baltimore clas;roqﬁs. }hteﬂéstingly,‘thgicf%écts'were stronger for
decreasing ﬁega;iﬁﬁfattgtgdes ﬁhan for increasingIPOSitive,ones (though
both outcdmgs were found). However, our experience impleﬁenting TAIL in
Baltimore elementary sghguls'makes“ug gautious'{n»rccohmending tﬁis me thod

f

for use in lou~achiev£ng urban settings. In ﬁost of the lasaes involved

in thesetstudiés, neigher students ﬁor teachérs appeared to Be able to

handle the incqnased resbonsibi1ity.and‘éutOnomy given to students in TAI.
A . : .

Hiigh cohcentrations of students with seriouﬁ-fegding probieﬁs and behavior

. problem; made the prdgraﬁ very difficult to implement. Pfeliminary
analyses of achievement data from these studiéé tndicafe that TAI §£udents
;eafned no‘more (or less) than éontrol stiidents. On‘thé-othef haqé?
research currently underway in ipnét-city Wilmingtoﬁ; Delaware-schoois
indtc&tes that TAI can be implemented Qeil in urban setcings. Hilmington
has‘an extepsivé mg;ropolitsn.deéegregation plan ﬁhat”mixés students of
‘quite diverse social class backgrpunds'in every class, avdiding the
concentfatioms of low achi zﬁ;een iﬁlganj of the'Baltiﬁore Ciﬁy c}assesg'
WO;g directed at making TAI nofé.effective in 1owb§Chievi;g iﬁnef~city
schools will continue,

\

Research on TAI is currently at an intefmﬁdiéte stage. The basic
achievement‘effe:;s ;f the proéram have been démohstfated‘in.three field
experiments, and a aumbet of ﬁositive social and attitudinal effects have
been foﬁnd. ResearCh‘and éevelopﬁent are continuipg‘to improve the

,program (and‘hopcfullylimp:;ve program outcomes furtber), to explore

cffccg; other than achicvement, and to resolve remaining theoretical and

practical issues ralsed by the earlier experiments, However, at this poinE

144
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we can tentativeiy conéiude that_wc were correct in our iﬁitial‘aséuﬁgtion:
{f the proplems éf mgnéﬁement; motiva:ion;_and direct teaching character-
istic of previou; grbgiammﬁﬁ i'nsﬁguctian could be solved‘. the‘b.en.efits"'of
providing instyGctIon appropriate c§ students needs can finaily'ﬁe rgalized.

.
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. Tablel ,
¥ Means and Standard Deviations of
\‘{.. 8\ chievement, Attitude, and Behavioral Rating
o 3 Variables by Treatment, Experiment 1 °
. e o
B A | o TAI T § | _Control
| o X - (8.D) X s.0h . _x (s.D.)
cores  Pre . 3018 (10.08) | 28.51 (11.59) - 29.25 (L7
Achievement Post 33.12 (9.43)  31.45 (11.31) 31.02 (11.86)
| n s 148 | 148 :
Liking of . Pre = 26.37 '(6.23) 25.02 (5.09) ~ 23.23  (5.07)
Math Class Post 25.09 (6.19) 25.51  (4.35) . 21.93 (5.75)
& N 147 e 150 : 156 -
Self-Concept = Pré ,267 (4.13) %a.zs (4.89) 24.56  (4.16)
- in Math . . Post 25.80 . (4.23) - 24.97 (4.42) 24,40 (4.72)
. N o 145 150 | 153 |
Behavior ‘Rating* Pre . 5.07 (4.85) }4.35 . (5.37) = 4.81 (5.88)
Classrqom - Post 2.93 (3.43) 5.26 (7.85) 5.41 85)
" Behavior. N .58 ' 68 I 83 ¢ -
| Behavior Rating* Pre 3.97 (3.76) 4.2 - (5.32) 2.64  (3.55)
{ Self-Confidence Post  1.9C (2.80) 3.31 (5.05) 3.78 (4.57) .
‘ e * ? N : 58 : 67 83
Behavior Rating* Pre  1.95 (3.29)  4.46 (7.19) .~ 2,00 . (3.32)
Friendships ‘Post 1.57 (3.89) 2.79 (5.48) 3.17 (4..08)
é, ‘ N 58 ' 67 "L - 83
B Behavior Rating* Pre . 2.00 (3.13) _2.13  (4.08)  1.82 . (3.00)
Megative Peer Post. 0.94 (1.94) 1.16  (2.58) - 2.87  (3.76)
Behavior . N 49 67 e 83 .
. : o
For the behavioral ratings, high scores it;gl/icate more problems reported.
) ‘ i:'f . /,/ f . . . 1
From Slavin, Leavey, &‘Maﬁden, in pt‘ess/,-’ - ~ ‘
o 160
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Table 2

" Results of Multiple Regressions, Experiment 1

CTBS

Overall

TAI vs Control __.

TAI vs 11
II vs Control

[ ]

Liking of Math Class

TAX
TAI ws 1X
II vs Control

Overgll

Overall

TAI vs Control
TAI vs IT

- 1I vs Control

Behavior Rhting:. Classroom

Behavior
Overall

TAI vs Control
TAI vs I1

'II vs Control

Behavior Rating:
Confidence
Overall
TAI vs Control
TAI vs 11
II‘VS/Control

Behavior Rating:
Friendships
Overall
TAI vs Control
TAI vs II1
IT1 vs Control

Behavior Rating: Negative

Peer Behavior
Overall -

TAI vs Control
TAI vs 1I

II vs Control .

. From

s Control ..

Self-Cdncept in Math

Self~ -

{

Slqvin.'Le;Vey. & Madden,- in press.

. ¥

161.

.o : o {
Rz . |y
Total " Inc F d.f. p&
752 .003 2.76 2,431 .07
.76% .004 5.39 1,284 403
.721 .000 L1 1,284 n.s.
.766 .002 2.90 1.294 409
- ° | ’
327 .035 11.66 2,448 [.001 .
. 360 .035 16137 1,299 / 001
275 .000 <1 1,295/ n.s..
. 312 .004 190 50 1’302 "" .001
.410 #011 4.13 2,445 | .01
442 .014 '7.28 1,29 ' .01
.382 .003 1.28 1,293 .
. 406 006 3.21 1,301 -!‘8
o : * - R .
L, o
.600  +.041 10.43 204 .001 -
.672 .066 127.5% ,5137 .001
471 7 .049 11.25 1,122 .001
.609 - .000 L1 1,147 n.s.
.536 . .071 15.52 2,203 .001
.577 .118 ~ 38.25 1,137 .001
478 .024 5.51 1,121 .03
.57 .032 £ 10.88 1,146 001
| . |
s549  .040 9,10 2,203 .001
.595 ~ ,036 12.15 1.137 .001
L5641\  .001 L1 . 1,12 n.s.
549 \ . 044 14.24 1,146 . 001
i
| ‘ |
.507  .075 20.80 2,194 .001
.526 .105  28.30 1,128 .001
405 .002 {1 1,112 n.s.

.001
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"Rejections”
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Table 3.

“Means.and Standard Deviations of Sociometric, Behavior
_Rating, Achievement, and Attitude Variables by
Treatment, Mainstteamad Subsample, Experiment 1

"Best Friends"

Pre

Post

N.
Pre

N

Behavior Rating:

Classroom
Behavior

Behavior Rating:

- Pre

! Post

Self-Confidence .Pre

Post
N .
Behavior Rating:
Friendships Pre
' * Post
. N
. Behavior Rating.
Negative
Pear Behavior Pre
Post
N
CTBS Pre
- Post
' N
Liking of
Math Class Pre
> Post
N ,
Self-GConcept
in Math Pre
Post
N

From Slavin, Madden, & Leavey, 1982.

Post.

27,6 12.1

27.2 12.3
22

6.06 7.20

. B.29 9.77

5.71 7.90

3,26 4.66
34

22,8 10.3
25.3 11.6
36

7.33 6.85
8.35 6.42
40 ‘

3.77 4.26 .

5,10 5.18
40

2.70 3.67

4.20- 4.18

40°

2.70 .3.65

4,15 4.20
40

2.9 11.5
25.4 13.0
40
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Table 4

]
' Results o{ Analvses of Covariance, Hainstreamed Subsample,
Co '\ Experiment 1
‘ F , d.{. . o< Pirscgion .
“Best Fricnds” ' _ T ‘ /
Overall . 21.98 . 2.58 .. 006 . ‘
TAL vs, Contrel 5.91 | JE-3 S . .02 TAL D C
TAL vs. M0 <1 . 1.3 . n.s. .
MO vs, Concrol §.81 1,37 : :0-'- : , M0 X2 C
"Rejections" ‘ —
o Overall : 2,58 02
N TAL vs. Control - Lt o 02 - ‘TAL M C
i TAL vs. MO . < 1.36 n.s. . .
MO vs. Control 1,3 03 MO > C
©  Behavior Ratings:
Classroom Beshavior .
Overall 2,9% 01
TAL vs. Control - 1,61 .00t " TAL 2 C
TAI vs. MO N 1.5% 002 TAL > C
MO vs. Control 1,70 n.s. -
Behaviar Ratings: -
S¢lf-Confidence . .
. - Owerall . -8.568 2,89 .00t , .
TAL vs. Control 31.87 1,61 - .001 TAL > C
TAL va. X0 : 5.65 1,50 .03 ’ TAL 2 W0
MO vs. Control 3.09 « 1,65 » .09 SN2 C
" Behavior Ratings:
riendships , , ‘
Overall ©1.97 T 2,9% . .00 .
TAL vs. Control. 14.82 - 1,61 .. .00t TAL > ¢
TAL vs. MO . : {1 1,85 n.s.
* * MO vs. Control « 2.6 . Lo .001 : MO > C
Behavior Racings: : . : ‘ .
‘Negative Pear Behavior
Ovarall ' 17.09 - 2,87 .001 :
TA! vs. Control 22.15 1,54 .00t CIM D> C
TAI vs. ¥ L1 1, 48 n.s.
MO vs. Control ' 32,70 1,70 .001 H > C
cT8s _ .
Overall 1.44 2,93 . n.s.
TAI vs. Control} 1 1,88 n.s.
TAl vs, ¥ ’ 2-26 ‘.3‘ fN.8.
MO vs, Control - 1.584 1,72 n.s
Liki{ng of ‘Math Class .
Oversli - ¢ , 2.66 ' 2,98 © .08 - :
g TAL vat Control’ 3.69 1,62 . .06 TAL > ¢
: TAI vs. MO L o 1,60 n.s.
MO vs. Congrol : 3.40 1,72 N ) 4 . ‘M0 > C
: { >
Self-Concapt in Math C . : .
Overally 2.45 2,98 .10
TAT vs. Cantrol 1.10 1,62 n.s. .
TAL ws. MO 3.67 1,60 .06 , TAL 220
MO vs. Control -~ : ' 1.79 1,72 n.8.
From Slavin, q;dden, & Leavey, 1982. . o
» . , . " r,':‘ r
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Tab le S

, Heans and Standard Deviatians of
Achievement, A:titude, and Behavioral Rallng
Vartdbles by Treatment, Experiment 2

[ 4
CTBS . Pre
_Achievement. Post
- . - ' N
) » ' ‘.
Liking of - Pr
Math Class ost
‘ N
Self;Concept in Pre’
Math .  « Post
; S ' N
~ Behavior Rating*: Fre -
- Classr8om Behavior Post
~ ‘Behavior Rating*: - Pre
Self-Confidence -  Fost
" N
Behavior Rating¥: Pre.
Friendships - Post
. N
_ . ®
Behavior Rating*: Pre
" Negative Peer Post
‘ N

P

From Slavin, Leavey, & Madden, in press._
- % . ’

TAI .
X (S.D.Y .
2856 .-(9.39)
30.84 - €9.16)
. 189 '

. ) ';
22,34 - (5.98) .
23.07 (6,28)

o192
22.35  (4.61)
26-36 .(a‘BZ)

192 .
8.62 (9.09)
8.97 (9.55)

, 107
 3.88 (6.22)
3.66 (3.70)

- « 82 -
2.32 (3.96) -
1.81 (3.44)

81
3.83 (5.71)
3.6& (5087)'
107 - |

For the behavioral ratings, high scores indica:e more problems reporté!ib .

+ *

Control

. X

(S.D.)

27.12

28.40
114

23.97

23,61
23.95
Co113

8,64
8.00

3.92

. 23.96

113

675

74

B

3-92J

4.60 -

“o

73

(9.87)
(9.36)

(5.97)
(6.03)

(&.69%

(6.0%)
(7.52)

(4.63)
(5.22) .

(4.56)-

(5.47) .

(4.43)

(5.35) .
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Table 6
. Results of Hqi'tiple' Reg:'essibns, .Exp‘er.iment 2
. R o - o,
t w 2 ) 2 | . " ’
R“rotal R Inc. F d‘f‘, PL
cTBS . 602 . . .006  4.70 1)299 - .03 .
; 'LiKing ‘of Math Class 307 -0 L0000 L1 1,300 n.s.
| Self-Cotept in Math . 376  .064 1.86 1,301 _n.s.
: 'Behﬁvioral Rating: . fpoma AA : : '
) Classroom Behavior .633.‘ o 004 1.72 | 1,_17?‘ P.S.
- - Behatioral ‘R‘st{ng'zl~ - , - P .
. ‘.Self-confidenc-e , <567 - -018 6.27 - ,1_’1,51‘ - .‘_0?
Behavioral Rating.:. S ‘ A K ' e e -
, P dchips eses 0 .07 L1 .0rl
| ‘Behavioral Ra:ingf - . . : | S
. Negative Peer Behavior -608 .006 = 2.67 1,176 ‘ ‘:"s'_
. e . . . ;
. ‘ /
L] ‘/‘
From Slavin, Leavey, & Madden, in press. ' .
. 3
A- . -
t ‘ . ‘.‘
- A 16:)
N y ~
- .
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B 1451é 7 i
Mean CTBS Scores in Crade Equfvalents and Results

on Analyses of Covariance, Experiment 3
. .  ‘ I . ’
- . ‘ T o .
TAL  _  Comtrol ) p <
Gr&de 3-Comp . ) .;"‘ o ' L
Pre (Gr. 3 CAT) 3.85 . 3.69 ' _ ___“,hﬁ
Post (CTBS II) = 4.88 - 4.61 ~ 5.81 .02
. N 246 204 : o
Grade 3-C & A . : . : -~ Q
Pre y | 4.48 4035 | -
- Post ' 5.35 5.06 1.86 o NS .
) N L 245 206. - '
o R ®
4 Grade 4-Comp - , )
Pre_(Gr.ISCAI) 3.71 . 3.39 _ R
‘ - Post (CTBS 11) 5.71 95‘.37 &1 NS
) e N o219, 162 4 -
Crade 4-C & A o = -
Post : 6.63 - 5.97 10.80 - .001
., N ' 217 164 ‘ )
. Grade 5-Comp. o : “
B . A Pre (Gr..3 CAT) 6.15 o 6.26 '
. Post (CTBS H) T.49 7.27 19.61 - .001
' N 239 ' 2417 - ‘ '
Grade 5-C & A ; o . :
. Pre 6.88 6.68 .
PDSC : 8.02" . N 7.6'5 2986' .09
N o 238 - 247
) | A o ‘ >
v <+ QOverall-Comp . ' : 1 : ‘
Pre ‘ .59 - 4.65 . A |
'POSt - 6002 b " 3088‘ 13!12 0001
N 704 - 613 -
" Overall-C & A ,. o ‘
P!'e o 5-20 ’ 5:1"9 ! ~ . "
Post ~ 6.49 6.34 - 13.61, .001
' - N _ 700 617 :
. — A . _
; From Slaviﬁ, quvey, & Madden, 1983.
. \)‘ . 4 - . L P
ERIC = . c . -_160
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. | FOREWORD
How can schools provide individualized educational programs that
adspt to the needs of ench individual learner? This question, a

continuing concern of ptacticing ‘educators, has been a -ajor focus of

kthe vork of thc Laarn;ns Rosearch and Development Centnr for a nuabcr

of ycars. Hich é&e passage of the !ducation For All Bandicapped

-_Chiidren Act, PL 94-142, :aqd the :;sulcing push to wssinstream

| exceptional children, this topic is now recaiving 1ncreased attention

iﬁ most of'thé'natioggs schools. As a rosulé, msny school systems are

atte-ptins to devalop classroom procedures for :ailarin; fnetruction

to the needs of each student. Iha article pre-antui here, 'Adup:ive

Instruction: Buflding on niversicy by Hargarct Han;a is bcin; made.

dvailable through 1IRDC's Reports Lo Educators' series because of the

ti-elineus of the :opic tnd, more specifically, as a result of the

interes: L :hc ptocodures described hara that wes evidanced in a

confaerence on this tOpic held at the Center in Hsy ofil980. In this

_rgport, Dr. W¥ang describes an cpproach to adaptive instruction which

has been devalopcd at the Caenter and which is curtently beins used in
;

a anumber of school synte-n throughout ths nation.

. ; . -
C. Mauritz Lisdvall, Series Bditor
Director, School Relations Project
Learning Research and Development Center
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| 'Adaptive Itist'ruc_tion:‘ Building on -Diversity _

 Developing ways to adapt school learning experiences to

individual dtffefénces 1nf'gtud§ﬁtl has .lohg been 8 concern for

educational researchers and prééti;ioners. Research litersture on

both the extent of variation among students and the need for adapting
A . | . | . | |
school instruction to individual differences {a students goes back

well over 100 yéaré (e.g., work cifed in Washburne,_l925). ‘This

‘ recognition has feshlted‘ in sustained and growing {interest {n

developing,'eduéationgl' programs and iostructional technologies‘that

adapt school o learning  to the different abilities, experiences,

" {nterests, and. sgcio—econdnic,backsrobnds of children. The advances

that héve been msde during chc-pisc decade 1in bgilding ‘theories -and

instructionsal prac:iced have greatly increased od: capabilicids for
‘providing a range of alternative learning égéironnents to .achNuOdate
‘the wide range of student';eéds. Instructionﬁl_progrgns such as PLQN
(FLanaian, 1970),'IGﬁ {Klausmeir, 1972), IPI. (Lindvall '& Bolvin,

1967), and PEP (Wang & Resnick, 1978) have demonstrated the

feasibiliiy of having children work at widely varying academic léVels.

within the same classroom.
The general concept‘of adaptive {nstruction, that {s, the use of
alternative instructional strategies and resources to wmeet the

¢

learning needs of -individual students, Has now become widely accepted.
. /. ‘ ,

/
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* This n{.cepcance may be attributed to (a) demonstracions of the-

feasibility of creating .clagfsrm learning ‘enviromments whare aéap:ivc

Py
v

instruction = csa be effectively implemented, -and/or (b) current

movesents by the general public and judic'_ial and legislative .mandates
that place increasing demands on schools to provide. eqim_l educational

opportunities for 81,1 fhil § mtévcr the "-teuon, many school

discticts regardless of the particular curricular ncernls uud now

attupc to assess 1.nd1vidua1 capabilir.in and to uqch 1nsr.:g¢:ion, as

developcd, school diq:ric:s are reccp:.ive to’ :ha instructioul
approaches char. are r.ied to direct assesémant of w::ndcnc cnpabuiuu

and to Hu:l.lding- the individusl s:udcnc's cupotsnce. » ' *

Providing daptive iQ\rmcion requitea ‘that altcmm uans of

instruction are ntched to students on the basis of kaowledse about

each mdividul' backgrm.nd ulencs, 1nt¢ruu, and past

petfomnce. An individul child’'s abtlitieo and q;;ylu are usaued,

boch upon entrance to tnd during the conru of learning, an& :had

information obtained is wused in selecting subsaquent cltat"nac‘e-

learning opportunities. This educational procauhalso' attempts to
. Y 4 . . ,

» -
bring students’ abllities into a range of competence that enhances’

their capability . to profit: from the available 1nstmcr$ona1‘ !

alternatives. The concept of adaptive instruction {s built upon the

»

sssuliption that as s consequence of such an educational approgch,

- L

9

directly as. possibl‘, to those assessments. Hhile skill ac, and

technical u‘sist‘.ance for such efforts are onlyénow bcins w:ldely‘

r "
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«

wider ranges of abf}ities can .be éccbagbdared );nd - capabilities for

learning ind motivation can be developed and utilized (c.f., Glaser,
1977). E I

d /

- The positive effects of featuring sdaPtive 1nstructionA as an
aiternate approach to achieving the ;oal of eﬁual aducational

opporrunitics for A1 children," porticularly in fhc context of

uainstreauing excoptional children ‘1ntorregu1ar clagsrooa settings.,

hyve been suggested in inny *recent reports (e.g., Pizzo, 1975;

Consilio, ° 1976, Reynolds & Birch 1977; = Wang, 1979).  Whea the

insrructional progran is design&d to acconnodaté rhe indi#iduall

differences of all students in thc class, differences in the pl:ceaenc
and learning progress of individual studcnts are. expccted ‘:;Z even
assumed by ‘the teacher, sCudeuts, and pargncs. In suéh clsssesrno
special labeling is needed to differen:iate one chili from anather,

and nouenrary problens in laarning are not vievcd a8 fnilures. bur as

[}

occasions for further te&ching. Consequently, sll children should be.

Mabdle to receive instruction suited to their needs without che nn;ative

effeccs of being specqtlly labeled or of being socfally and
‘&
educationally segregated.
Hhiie the potentisl value of providing adaptive instruction {is

4

widely recognized, prathcal problems {n implementtng adaptive

ingstruction in classroon,settingd.do exist. Adapting {nstruction to

,student differences places considerable strain on the teacher's time,
r
_ | .

as well as the reacher's ékiils in diagnosing and making curricular

’ : ’ .

decisions, reorganizing agh restructuring ‘the classroom environment,
¢

and managing the .classroon processes. Therefore, effective

161
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1u91a§4az2§16n of adaptive 1n.:ru§:ton §111 éequxr. soue cundangn:al
«hanges nlt{ only in the na:ure and che structura of the curricular
ucerials qut also in school organizational pa::erns the teaching and b

§ | learning pt\ocasus and {a tescher and student rolas.. The purpose of
this paper 1s to discuu sm of these changes by deuribins the
asmt.ial charac:eristics of adapuve im:ructional prosrm ‘

Because of lpac.e linj.tat:ions, the. ucute md the st:ruct:nte of thc .
curricular unrials reqn:ltad Eor affective mpluenta:ion of ndaptive

(. AN
instruction will not be discnned. These topics have becn deaft wich ) ‘.

L4

_axtmivql}.y, elpewere _(e.g., Lindvall & Bolvin, 1967; lolviq. 1968..,;._-;,"

Glaser, 1977; Talmadge, 11975). ‘The focus of this paper will be on

prbgrmins and clucroo- nnqmr. support reqnirmu:s for /:ha

i-plmntacion of adapc:ln 1nstmctoa 4n classroom uttings.

/

-
|_A
N~

® < T
[

i SOME SALIENT CHARACTERISTICS OF ADAFTIVE INSTRUCTION 3
\ . " Saeveral prograssing an;! classroom management supports have been /

o . identtfied as asgsential to the effec:ﬁc implementation of_any .‘t:anily

adaptive educational program. These include ;the diagnosis and

monitoring of student learning prég’ren, the teaching of

> sel f-management skills, and oi’gtnizatimi supports such as multi-age

grouping aifl tesm teaching.




~ Such proceas-oriented assessments for 'diag

Diagnosis and ‘Moni‘to;ing' of Student Leamning Progress - | i $,

' Diignodiﬁg and monitoring student learning progress hai become an

) ‘ . _ _
operating feature of p ams aimed at adapting instructiom to student

differences. A key co-ponent of shch pro‘rsnﬁ is the use.;of

criterion-rcfareﬁetd - assesssent 1nd£¢en a9 a ‘means of na:ching

instruction to thé learning . npnds _of 1ndiv1dusl . ehildren.'

Criterion-réfarénced acsess;ents, that s, indicc: dcslsned to

deternine the presence dt abgence of ccrtain specific conpe:eucies,
/ - k
provl&e teachers with &Q. necessqu 1nforuat£on to de:erntne skills

*

" and knowledge already podggsaed by scudonts so that their appropria:e

entrance into che learnins lequencc cﬁu be ingured. Furthernore,-the
. .- N

use of such clear-cut descriptions of the students' 'capabilities

- insures that chey neither repeac tasks th.c they have 'slvffady mastered

nor work on objectives for which they lack CE:C1C‘1 .prg:equisites.

sing aﬂd monitoring

studeﬁt 1esrnins,are likely result in the kinﬂ of optiniza:ion of

tastruction which/gdap:ive ins ruction is designe@ to achieve,
. \

-Teiting, however, cannot serve its purpose without an efficient
record-keeping syscemlco maintain accurate snd up-to~date {nformation
about étudgni'lcatning. A systenatiq record~keeping systeq\ must be

'

designed in such a way that it makes minimal demands on the teacher's

. time and provides critfcal information about each student's Tearning.

Information suqh as students®’ short- and long-term learning histories,
based on accdnula:ed‘Qtudenb'progress information (e.g., whether‘Fhere

are specific typeé of learning tasks that tend“to'require'note

4
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- ugintaining a ,aiu;;h-A s .

' rapid advances being made

4 + . . o
}‘_ [ )

harning rime for a particnlar st\!dent). is c:i:i:al for prov:lding the

bas: ua:ch between insttuctional altarnacivas and the individunl.

A

a:udcn: .

?npct-and-pencil,,as unll as canpu:orized rccord—kacping systenu,

have heen adopted by :aaeher§ usin; aonc form of adaptive 1n¢trucciou.

While paper*and~pcncil systems “are useful " in colleccing. and '

f of studcnc learning 1n£ornation for

short~term {nstructional §1
v

sore comprehensive info

_ns, a cnnputerizad systea can provide s

cion rcco;ding*aad retrieval sysceu. ﬂi:h
computer technology, and‘ the avauahil;:j
of wmicro-computer syﬁﬁeii ;hat dre aconouictllyifotsiblc for school

ug;. the utilization of a cos
' : ' :

could bde cousiderod an‘opcfn ng fcacnra'of adaptive inbtfuccion.‘=A 

workable conputcrized sys:en should 1nc1ude (s) a sinple rccotding

scheme nhnt can  ba easily tollouad by studcnts in thc clcncncary

- grades, (b) a built-ingehgckin; scheme to,ingara :hc_;ccuracy of the
. data recorded, (c) a simple r&étieﬁal' scheme that permits young

children and teschers to obtain ,ﬁyf:o‘dhtc inlornacidu on student

learning progress, and (d) & clear display of {aformation on the

instructional options that are available to s givdﬁ {ndividual student

, A . ;
witll certain learning characteristics (Wang & Ficshugh,.1978).«ﬂlt is

inportnnt :o point out, however, chac uhilc using the computer as a
tool for recording and analyzing :cuden: prograsu data can greatly

echance the teacher's capability in providing adaptive instruction,

'adsptive instruction can.be'cfzeaciveiy implesented without the use of

a computer. g"

w 17

iterized information wuanageseunt sysCem
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“this skill. Students who possess sclfflan;ge-ent gk1115(§~¢ tend to

L

165

ﬂreTead:inj of Sciffbiinagémeip: Skins : : B : 5
- . - . !
The relattonqhip be;ueeﬁ acadeaic ge;fornance and self-management
behavio:,has rece;v¢d7£qcreasing‘;ttencign by social psyéhologis:s and
educatioualrresenrchérs iﬁ gccént years (e.g., Andfews & Debus, . 1978{
&ﬁufc, Adans; & Bc'ye‘r,‘ 1'§77; Clifford &&sry, 1972; D;wis &
Phares, 1961;‘ DﬁChains. 1972; Higaun. 197§;' ?hires, 1968; Pines .&
Julian, 1972). lesg;rch‘tesulps‘sugjest fhat ;tudeéfs‘uho,afe h;gh in

self-management appear to make much sore ‘use of previously learned

. concepts and principles in problem solving than those who are lo¥ in

/

display gréatert persistence in actively seeking infornagron relevant

-

to arriving at a solution to those problems. = Furthermore, research

resulﬁs indicate that when children'sre‘taught self-mansgement sliéls,

_ . \ _
their classroom behavior tends to become more independent and their

‘task completion rates ‘increase significantly.

It is 1§pbrtant to note that" children need to be ;aught’ the
self-management sgkills for planning aﬁd‘cnrrying out 1earni§g plans
with increasing'fndependence; jhst.anéthey need to be taught to read.i ' ‘
It should not be assumed that self-management skills develop with |
maturity. Children qged' to be tsught how to search for useful
gnformatfon and to. order and organize this informacjoﬁ‘for learning

and retention. The‘dévelopuent-of these skills i{s . viewed to be as

“basic” as the three R's to children's effective functioning'iﬁ ,
)

'learning environments where the adaptive approach to iastruction is

implemented. An essential chsracter;ctic of‘adaptive'in-trﬁétion is

the student's active involvement {n the 1nstructionhl-1earn1ng

-
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‘{nstruction.

ptocasses, sgd the reaulting acqui:i:idn of incraasad epnpe:ence Ln
oclf-diicctéd 1esrn1n;. Student self-tesponsibility for plannins and
csrryihs out learning dctivities is not only integral to the process

of adaptive instruction, it'is also an expectad outcome of adaptive

-

anﬁadomlsmom

’

Inpln-an:ation of any innovacive school ptogrsn depends not only
upou the acceptance and coopctation of . :eachnrs, adniuiatrators,
parnn:s, and childrcn, but also on the availnbili:y of orsanizationnl
suppotgs. A can-on feature of succnssful programs 15 :he availabilicy
of systematic procedurcs for ﬁha utilization of supports Afor; yrogxa;

mph-cntation and opcracion. In hct,‘ one Aot - the .reasons for

a

‘unlacccasful 1npl¢-nn:aciou of innovative prscticas in . schoels has

' been thn lack of well-defined opora:ional suppottc (e 8 Andarson,

1973; Conner, 1976; Doekcr & Decker, 1977).

the 1-p10-entacion of adapttva ins:tuction rcqui:en training.

teachers ¢to effec:ively utilize svailable snpport sysccns to ueet the
wvide range of student - needs. Teachers using the adaptive

instructional asapproach are challcnsed to hccoun Easourcofnl in

managing the more fle:ible and diverse lutning al:amci.vn that musc,

be made availab#a. Profansional help £rom other teachers and
education personnci for c:anple, should be viewed as an 1ntesral and
necessary ;upport gystem {in ovder to maeset the demands agapcive
instruction s 1likely ;o place on the teachef. Perhaps more

importantly, - successful classroda implementation " of adaptive

1—7P/ % ;
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instruction requires some organfzational changes that (can facilitate

/
/

1th¢ more Aeffeétive utilizatioh of available resgurces. Mul:i—a;é'

grohping \énd: team feaéhing are “cisapies of such organizational
- P A S - '
supports. . o /
. ' /
/
children of diversc learning, characterisciéa requttes some ‘ﬂllt"‘iﬂ

‘ ‘flexibilities not only in the inltructionalflcarning process but also ,

1n,'classroou organization patcerns. Tﬁese include p:ovidins for

" flexible use of space, time, and leaéniqg resources hy ‘stidents and

teschers. . One way to sthieve this flexibility is through a multi-sge
. \ - - /. . .o s

gfoupink' or ungraded classroom design.- This 'tipe of -élassroon
| ] ”
q;ganiztcion is likaly to be nore/effective £n acconuoda:ins studen::

. who mske unususlly slov o:— J;ujpally fast progreas. The un;raded‘

1

classrooa organization alli/f’ for deceleration or accelzration of
with

schooling’ comnensurntg t
. . r ) R
COnspicuous‘failurea‘ P L o ‘ . .

Repeating or iﬁﬁi@iyﬁ a grade rarely solves a’ child s 1enrn1ng :

problems.’, Children uho are held back after not being able to keep up'

/

with students of tﬁe/'stmc age :re likely to consider themselves

failures. A feelinggff fallure only adds to thetr sense of inadequacy

and cheir paor sqlf~concept. Such feelings of inadequacy are unlikegy"

/ X _ : ,
to be generatéd 1£ thesa children ar;béble and encouraged to sucgeed
/ . . - o . o

A . o ' ' w -
at their owm tates and leévels in a multi-age setting. . What “slower

children need {s an opportunity to learn at a pace that 1is adaptive co“

thetr own learning needs, with more 1nd1v1dual help fron the teacher, .

r ‘>
and/or/ their peers. Since ungraded classes take into account the

’ 4 » .

// . ) P

VA ) R
e . L L

\ -
Mul:mgegmupmg , Mapting ‘school le&'qxg experience(’ to

ﬂindlvtdual requirements uithout“‘

762;,_

- J .‘_‘
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individunl diffenmcu and diffnrent ntas of ptogrcss among all
!

studeﬂr.s,' a:ceptional children do not have to uusurc up :o their age-

peers or suffar the eonuquencas of repc,nting or skipping 3 ;ivan
. . e
grade. In ad.di:ion, nult;i-agc sroupi.ns perucs tuchnrs to spend more

&

time with utruely {mmature, vulmrable, or :ahncad chndrtq. These
e

children can. f.barcfo:c be ‘given specm ;ttcncion bcfota :hcy dcvel&p
~ utious luming and bchsv{oul problm that would rcquire oxcensiva

r&ndial work.

.

s Md-asx gtoupi.ng is also ad ﬁnporeant program design feacure :

. \ £ton .the - perspnc:ivc of :hq effective - use of cuchor :gc. Fbt

o

o axmplé, -Lf a clus anludu both ﬂ.zst -and ucond gndqu. f.hc

r.snchar need mc spond as such concentrstud time ou teadins as he ‘or

. che muld, v:l.t.h a class of 111 first - sradergg,ﬂ,,esfnce only hnlf 'chc‘

®
g childrcn wvill M.kaly be noureaders, the teacher may not n“d to

u~b

providc as mcl’ntemive instructionnl tise for . sverionc. uchoulh

Call childrln vill need su-. instructional tise, the studeats who have
puud beyond thc begiming ruding s:as' m bonaﬂc from some *
mdagand-ne readins ‘r.tivicica while @- :nghor works with the

nbntaaders. . o ' .,u:x )

G

im and pecr tu:oring-'
v s
B&lp clul acadaic and

' /.5 sponr.ma\r- md plmcd pur

Pee: \nodcung ‘l.;d pear tutoring are r.houghf.

" A laess obvim bennf.it: of mlci-age fr&iﬁ 1: :hc opportunity

. "social dmlopncnr. of boch r.h- “tutor. apd tutee (Allen, 1976). Im

+ ‘!

addicion to the no;idiiation funcrious thag mwe beent a:crihuud to.
§ ~
%&er groups in chc liceratuu (a.g., uppie, 1976), rou-age cnr,oring

K !it{lacions seﬁ £o comribm:c to  the. m! -aehicv-m: ~ and

-~
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.achievement wmotivation 'of both tutors and tutees. In fact, with jhé”

| sulti-age ,;rouptqgﬁlpiactice, fetuden:i,' with their Lndivi&ual

‘scrcnstﬁs; are expected to serve as'}npdhtént‘séélal and ;c;penib

”

résources’ﬁot each other. = ™ 7f
Team teaching. Tean ;eaching 1s another viable stratagy for
1ncr¢asing the flaxibility required in. order to meet A wiﬁe-tange .of

student éeeds: The main advantnge of tean teaching is the f 1b111ty

it provides 1n‘hllo¢nting teschet resourhes to more ef ectively seet

’ ! * . -
the .needs of the 1ndividusl'student., It also provides the possibility

‘ '

of using alternative grouping -cthods.‘ ?urther tean ceaching has the ‘

n.-“.- -

poténtial of usihg the 1ntcrasts :nd talencs of teachers to the

,fullest exteng. Research in‘;hia area has founﬁ‘a~higher level of job

_ satisfaction among teachers 1in tea-*:eacﬁins situaﬁionéias compared to

teachers ia self-concainad situations (Cha Qrs, 1978).

Téan tesching hss several other positive effects oa both teachers'

and ‘tudentsn. rrou che teachet s pcrspec:ive, ceu teaching is

associated with a greater desite for colles4al emalutcidn ﬂ‘!r an

. L]

L inctegsed gense of influence and’ autononyiin uaking dectsioqs—about

g e . . v

‘schoaol and class{oon matters. Itfaino allows for a uddet ffgnge of -~

.1nssructional styles and prdvides flexibility:-in- scheduligg Students

in ceam-teaéhing classrooms have b¢en;found ta tendf‘o spend wmore of

their school time reqeivfug ins:rﬁétion th;n'chosélln se}f—confaiﬁed )

v r

classfoons (e.g-, Cohen ¢1976' Schmuck, " Paddock, &J Packard, 1997).-

Studies 1nvescigating ‘the effects df tean teaghing a1so suggest that

team .teaching makes possible the proéision . of .more 1etrhing

-

s

- alternatives to students and resultn 4n significant dlfferences in '

L { - . .'11':18() , " )

ek,
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studcdf_.achie@encnc as well' as

in students'

.

self-conccptsu‘ an#

attitudes toward -school. - One cf'cha more incangible effects of teaws

ccsching on bo:h :eachcts and students has to

do with {ts tole ia .

pro-ocing dloser teach«#“studcnt tnlationships (e. By Adane, 1962;

Cohen & Bredo, 1975: Cohen, Deal, Meyer, & Sco:t,‘ 1976;‘ Dawnon &

Linstrom, 1974). .

-

Fumﬂylnwohtnumt" ‘

‘Research literature indicates ;hﬁc a najoéésourcq of a child's

patterns - aﬁd/ot motivas for achievénant is the home enviromment. The

bchavior and attitudes of tha Eanili, as vnll as -

phy-ical setting, have a direct {hpact on a child s behavi&r before-

[

tha nature of tha:

and during the school years. As pointed ouc‘by Bronfenbrenner (1976),

',

after rnviesxag various eatly 1ntetvencioa progrdhq, educa:ioqal

successful. Education fancludes processes within tha family aa’palL as

those that occur in the schools.

That,, 1is,

cGﬁBinacion 65 thé'ﬁone and'ldiool ahvirbn-cncé.

-

L4

AN

lcnrning‘ ianlves ‘chc

- .

A typica} strntogy for family} intervention is to :each -faaily

" members how ‘to tesch the child or hov to inccrtct wi:h the child

‘around some cognifiie sc:ivi:gas (c.g.;wdordon, l977). The spﬁgifiq

PR

family . {nvolvement q:tivitienliﬁ a program may nqt be as inpurxin: as
~ . " . / . . 4

the goals of the program. tanﬁly;ﬁnvolée-cpt can take s ggiiecy of

forms. -At the minimum, it should isvolve awareness sctivities to

1nsur¢ that :he fanily is knovldﬂgesble ubouc . the child 8 learning

plnns, - the’ schoolx cnrriculal,

and  the child’'s progress within the

170

'1nCerventionsf vi:bout, family involvement are not likely to'“ be -
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' competencies, a sense of responiibilicy'co the school and the broader

curriculum. The goal is to increase communication between home and
~ - »

school {n order to ﬁelp.ueet the anrniﬂg needs of :ke child.

‘ A BRIEI' OVERVIEW OF AN
ADAPTIVE INST RUC}'ION PROGRAM THAT WORKS

Thé-generql principles pgasqnged {n the foregoing discusaion will
“probably take on more meaning if an.illubf:htion of how they can be

,éﬁpiied £O an a.-uai -;uoéil siﬁuatioﬁ is provided.‘ The Adaptive

iaarning 'Environnents Pizgrai devulop&d at the University of

Pictsburgh s ngrning lesearch and Developament Centgr s described

-

‘“ﬁtfe to provide such an 111u¢cration. The overall goal of tle

1

Adaptive Learning Environnents Program {8 to provide effegtive school.

L]

envitonmeqts :hat naxisizc the outconmes of learning for individnnl,

.

.chgldren-fenvgfonnents where each child can effectively master basic

-

‘ikillnA 1n aéhdcnic dubjeqts such as reading and -nthehacids,-uhile .

beconius confidenﬂ in his or her nbility to learn and to cope wich the

socia} and phyaicnl- classroo- ourroundings. 3as1cab1y, the pto;ra-

-
’

design represents an at:enpt to cpubine , dspects of prescriptive

.

instruction ‘that appesr to ‘"be effective 1in assuring basic skills

-

.- masfe£} with aspecdts of informal education that appear to be u‘gful in

generating , attit es'nqnd . processes of inquiry, self-dependence, and

social cooperagion. In this a,ppro'nch to  {nstructional , management,
. . o
L

Jschools are viewed as social systems whiéh reSpo.nd eff_ect.ivel} to

® 'individgal,di,ffe’rlences and shape, such personal and social student

gitcomes as: positive self-perceptions of one's academic and social

-

social community, and the competency needed for $ndependence and

- .
' . -

W
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'Specificaliy, the Adaptive Learning Environnen:s Program includes

(a) ' a prascriptive learning componegt nade up of a saries of highly

: s:ructurgd and hierarchically organized curricula for basic fskills

developncn:' (b) a more open-anded cxplora:ory learning component

‘that i{acludes a variety of ac:ivitics dcsisncd to adapt to studeat

‘ _1n:er¢scs and needs as wall as the constraints of classroom phygpcsl

X J

« 7

space and other school resourcés- (c) sys:cnstic cltsnroon management

| procedures ;é~ facili:a:e affective inplencncncion of both the"
prascriptivc » and thc czploracory conponen:s, " and a classroon'
orxaniza:ioq/.plsn' :hat naxini:cs the use of nvailable classroo- and

.schqol resources (i.a., curricnlar snpports as well as students . and

. teachers’ ci.c), (d) a falily involvcnnn: program that attempts to

Feiufd:;c the integration of‘schoo; and ho-e-cxparignces; and (e) a
sulti-age ;nd :ten-—tenching .ofgnni;aﬁion to {ncrease flexidility {n
the use of tescher, student, and time re;qurcis. .

~ In classroows implementing %he' Adaptive Lesarning, !nviéonieﬁcs
Progra-%- children c;n'bé found working in $irtuslly every area of the
foom at say given time, wirh the teich.r ‘eirculating smong them.
Basic skills are taught directly, and childrcn are e:pectad to lesrn.
1f one of thes does not, it is not viewad as the child's failure, buc -

rather a signal or chnllonge to the’ CQgcher to try other instructional .

alternatives. Because l‘enmix‘xg‘ tasks are brolun down {nto mll,

*

sceps,‘ thare are frcquent opportunities for evqluation, 80 chat uany\

small suczes‘as;can be r-cognizad ahd acknovl.dged, and uonentaty

" difficulties can be pinpointed before thay_biconn,lca?nidg‘problens.

*
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Through an instruc:idﬁnl-leqfning management system, called the

Séf%;Scﬁedule System k(HAng, 1973), chiidreﬁ are taught to ﬁlan their

Hown schedules'so ﬁf to ensure that both their assighgd and their

'_se1f~se1ected tasks nrc correctly ‘conpleithwitﬁin the time limits

‘they snd the teacher have specificd (e. g., hulf t\gay. .one day, one
week). During any gtvca school day, students are generally

‘responsible for conpleting all the :asks prcscrtbed by the tescher for

the teacher designa:cs a specifft\tine for saall gsoup 1natrucé$on
diagnos:ic testing, or grOup 1nstruction classes in nusic, physical

education, ar:, and library. In ‘adéitiou,"{;lassrbon ac:ivities, euch

4

as special group and individual projacts or tu:orins sesiions with

-

teachers, may 4lso be: scheduie& for students who have difficul::es

with speciftc learning tasks, or for, those who are particularly
AR ) "

interested and/or tnlentéd.in certain curricular areas.
For the'pss: decade, the -components of the Adapﬁfve ‘Léafning
\ .

Environments Program hav¥€ been {n opefation in hquxeds of classrooas

. 4

across a wide range of geographié'regions. *Results prodicad by the
. : . I .
prqgram in: terms of student academic achievemen:\have beeh poéitive

(e g, Hang, Resnick, & Scheutz, 1974, . Resnick, Wang & Rosner, » 1977,

- ‘

L

Wagg, 1979). Be:Qigs, of even greater interest a" meaning are the
- data on classroom p

esses ‘observed when the program is {n operation.
. S : ‘ ' | , ¥
. For #xsnple,, s:udenb;. were fodnd to spend”, on the average, about 35

t

-

petcent of- their ‘time working ‘1ndepende2;ly ~on inﬂividual tasks

b}
.

' {etither assigned by :qachers or, se1£~;clec:ed) and about 65 pertenc of

- .
‘r‘i « 1 PR . /
L4 o~

) ‘ . o ' ' 184 ) . f,'.’jr‘- :
- . y v
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their Einn'vﬁfiing in siall or large _group- settings’ (Wang, 1974).

They spent about 74 percant of :heir :inc conple:ing :eachcr—aesigned

J_(‘\

prcscriptiVe learning activities and 15 percent “of their time

cocplc:ing explqratory learning tasks of their owm choice. Thay wvere

~

observed to be “ou :usk" 70 percent of the ,:ina . This rate of-

observed on~:¢sk behavior 1s - quite hish {n conparison to 'chc
. statistics reportad from somé of the nationwide studie. of classroau

proceaaes- (e.g., Berliner et al., 1978). Students. were faund

gcn-rllly to be able to couplctc all of the assigned caskn and nore.‘q

. S%In tac:,.rcoults fra- _one study designnd to . 1nvcscigace :he effects o§

the pgpg(fn on lov- and high-achiaving students show t the avarage

o
cask completion rate for stﬂhents in ¢his pnrcicuhnr classroom was 105

[N

percent. (This f&;ute teflects the fact that sCudcnts in classroo-s

whera the progrmn is implemented gencrally finish more :asks :hau chcy
N

'art expccted to co.plets ) No signisicant differencas wvere ascettaincd

4n :ha tank conpincxon rates of high- and lov-achieving students, nor

» - ‘e

were differences found 1n tha tuu groups for such classroon precess

\

vatiahies as od-:ask.hehaviot pa;tcrns, 1ncernctionn Hith peers, and

' studeﬁc*seli-percap:irns of their own conpctcncs {n aanag;ng thefr own '

-4

learning (Wang, 197§). , ' ~_°f.
&7 |
DISCUSSION > . ..~ *

» ) ‘

;’ - The anlicationl‘g\F using an. zdpp:iwe. 1ns:ruccional approach

such a8 the Adhpciva Laarning znvironnants. ?rogram, ‘to meet the

uandfﬁs of providing ‘qplli:y cducaﬁion .for _every child seem

of

e 18')

.’- - a ..
» L . . .« s
‘ . -
- .
‘

-
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far—reaching, parcicularly ‘in ' the context of the popular public

-

sentiment to go. back to balics. _&he-pdaptive Learning Environments

' Progrcm 1s designed .with the assunption that one dbcs fot need to

| trade off the Iysteuatic :eschin; of bastic skills io order -to- gain

progranning flaxihilicy or foster studeac involvenenc in planning;

agking curricnlar choices, snd selt-cvaluating learning progress. 0ge -

can achieve both typcs»of outconaq, and both ;re ,basic in today's

education. The thrée‘Rfs are inportint but not sufficient to prepare

~

everyichiid to giin access to equsl life chances. HbﬁeVer, it is also -

. {mportant to. noce that in the Adaptive Le:rning Envirnnuents Prograu

’

discussed 1n this paper, the hafics 1nc1udc s broa¢»spectrun af'_

sudb et aattetd such % as gcience, social studies, phynicnl educstion,

0 o i .
- R’

susic, aft, drama, oral communication, and consuner education as well

-

“as an understahding of the democratic way of 1life, and an

understanding of othig cultures. The “basics" are also meant :q

- -y " .
to adapt in a’'changing world.

.

-
4 LK

“Basic” education today must-be viewed as more than re-adopting
= , R , ;

- )

purting chairs in the-classroou back fnto. strafght rows. ,Perhips one

[

of the most sgrious dangers of going back to basics“ is the

curgailing of variety in the éurflculua.v Effecclve implementa:ion _pf
the type of adaptive instructionzl'dppfuachwhescribed in this paper
. ‘.-\’ . . P . . l . .- .

enhances the aequisiciqn of a wide range ef skills, 1321uding basic

skills in the three R'u.« Hote‘orta:\tly, the adapﬁ-&ve fnstructional

i
. appcoach assunes :hat studgnt: learn in diffenent uays "and need

1 . [+

'
1

| o~ o 1185 T

develop per;onal discipline, a Qensc of sel£~e£f1cac;, énd chi:;bility ;

the Mécuffey teaders,. meuofi:ing the -mulciplicictbn .cables, and"
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.

varioﬁs kindc' of oriaﬁizational s:ructures and inﬂtructionall
techmiques at different stlges of thai: dcveldpucnc if they are to .

schieve mns:ary of essential’ %akills and knowledge and also. dcvelop"

-chose attitudes and pcrccbtions chst w11l enable them £9. be ‘1ifelong

learners. . _ . - .
’ . A\‘ g ‘ ‘ ’ ‘
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4 ' . - ' meg ot Perfarmance ;m in Eaett Critical Progrem™ ‘ I
' e Dirmension of the Aanmwa Leahwg Envicanments Moadal (ALEM) v B

Criticst Dimensions _ , Pertormence indicators , . !

Arranging Spece snd Fecilities (ASRF) F""‘"""M"“M rangdd in mch.s_wav' thit students and L, B
: . teschers can move tmmm . . P L ,
. Mnmmnc&mvtmmtmmmrnmgm . ' : . .

A : 'Sufﬁcmt catl ugndsmmuue in workmforprmmun as
.o . k ' . weliss s Wmmtm.
: ‘ ﬂmnlmfﬁtmmmnmtoWKNoJinnmwwmmu
. o B o {(e.g., tutoring, qmmg) _
- , . Mmfwwmmaflmmmmmmmmt . :
'y ‘ ' Gf the curriculum is clearly labeied. demarcated, and accessibie to grudents. ' . ot

ﬂu!oamnafwwmmmmmﬂnmmmoh

materisis withinr a.curricular srea. | . _

L .Tothoe possible, thmmmmmmm *

. 2T s loceted iently. sccortiing to activity type. . ‘

| o -.4Mﬂﬁuﬂwkmfw.mmmmmmg§wm . -,

" M - : . - 4 .

Ewﬁmndﬁithnm‘iddim m‘hrhi‘sofh«mmnﬂ,bdaw. . o . "' '

Students’ complated work is on isptay . . T s ' .

. , . - _ Prescriptive }tmmmwsmuwwrnwmmmkm

. ¢ . | .. with sh eeelly deciphersd icgntification code. . - « .

) e . o mnmmwumnnctm,mm&m LT ‘ .
: CE : . o - °F ~ -

‘. donts. * ., 5’ _,‘:’g? 'i .

‘ Records, tapes, mm«..mmmmmmform N ST
L ' mnmwmmmlmmmwnn SO Tl

© Creutivg and Mainteining) I mmmm Mmd.muaunwttonmdm:—ﬁ 3 ]
Inssructionsl Metasials (CMIMI . - ficient supdly for CaTying out ectivities. 4 .
' T : b 'm«-mmm«mmmnmm. o o =
‘ ‘ o e wummwmmmmmwmwmm
' ﬂmmmup&o«u!moﬂ&mmmfouwhmmm .
. mmmnmmmmmm|nMrm .

: ‘ . that very in contens snd level of difficulty,
e ’ P . mmmmmmn&dmmm ‘
‘ T Teacher-constructed mmmmmwmwﬂewmlﬁm ) -
L ' ' ! _M. *
- . . » « Tm-conm mmm tasks cgpwommnied‘bvatm of materigls |
- 1 andascript of directions. '

: L. Mom,{mu/wmonwi for tescherconstructed lesrning
‘ , LA ' 'mhm».mdmm.mm surticular objectives snd thay are .

. , P mmm-wmﬂ.nu&m.mm when a ’ PR
o ‘ A S .mmﬁmmummmbrm:maannmwmdmn o« . .
> - ,.‘ . i m’m"'. , X . . ) . - . *

.o ) ' . . : .

- Mmmcmm . demmmM«nmmmammdmof .
‘ | Rulss and Procecpres (ECRP) - ° -mmm-mmwmhm ‘ 7

- . . : A ) Wmmnlmtmaxplomtowntm L

) ’ ' ' smm m acﬂmi& Mtﬁbn the speci periods.. ..

oo * ExY . \
.o . P . £ e e .

P A . )
. ¢ : ! . . ) :‘ ‘ N s c
[Aruiroe poviisa oy mc . c : : ‘ ¢ . f . c ¥ - % . ¥R
. . , , - .. s : :1",% A - .
’ . . . ) N N N " . ’ : ‘

.

-~
. : L Co.
DL - . N . ..
o . -
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.. SNQther, axcept when wauting for tagcher asssance. . . . .

] "’n Jye i - smms e - e e R e e -
¢ 1 "na - ) s k. .
€ demn e 1y . « ‘/ . -
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Thc number of stuclents workmq " nch activity ares 1§ in accordance wnn
m Wﬁcd hﬂ"“ i - . [}

Studerm otitain aduit hﬂp by using teacher call s:qnah rather than by . N
rtmngthmr‘hm .

Students finish one task and ask the tescher to check work bofon starting - -

Students know when they may do their prescriptive work.
Stuctents know when they may do their e¥®ioratory work.
Students kKnow what 10.do when they need hejp with their work.

-»

~ Stuclents know of any times during the day when activity arées are restrict-

ed.

Stuchnu know whst mmg in the sctivity sres cannot be uad “Without the
teachey’s help. ) . _ }
Spdum know the Wr‘as of not completing work.

Students kiow what hsppens if they finish their work ahead of-scheduyle.  *

Students heip out in the classrbom by performing mu such as cleanming .
peintbrushes and watering plants.

smummmmm’mthmmmm g LT

44444 I NP RPN S -~

e e *‘“‘“T‘I fimia s establiihed Tor exchanging informstion with aides daily . i

e m e — M

Diaqnomé Testinig (TEST)

-1

- A

Prescribing {PRES)

Momitoring and Disgroing (MED)

-

" Tha ambmhad, tima for exchanging mfomutnon with aides includes assign-
frent of the sides” duties.

The cesctler discusses the pertormance  of individusl students with aides. o
All clossroom records are nest, up-to-dete, and accessible.

Student progress well charts for the verious curricular activities sre com-

plete. . _

TherE s s "PIG-34T¢ récOrd of the prescriptive mmwm— e il
UL {1y saehs curviculer aves. _ . -
mmmpmthMmmmwmm

or when he'or shie fedls 8 re-eysiuation is necasary. ,
mmmmnmwmmmmmnoﬁnm A
Thomdmmmmmamcmdofnehmnafmm . o )
mmmmmmmmmmw

levels for transfer studerits. v .
Stucients work in differsnt unite wmmnduif tﬁomimin curriculs.

It 8 stucnt iswnmmmitfwawwmm.dﬂwmt B

tasks or pages, rathprthontfummlu are prestn
. Prescriptions are reistid to diagnastic taST_resuits.

Prescriptions inciude the aumbr of tasks snd/or worlmook peges to be
campieted.
Prescriptions follow the uquam:l mmd for ach curriculsr am.

_.The mm:s.mmgmm_mmm of work) to mest the === |
reeds of individusl students. A T

Whan mﬂn« rfn :ucher ra-structures mcnﬂc i-mmg tasks for 4
—y . e e e e

Moamwlnumnlnnommminmhcunmm“mhmmh.' , C .

The tescher discusses students’ performence with thair pmnm.

e o cracks wovk in SUGIHT praENCe $A INHETECTS WITH STUCITTS — — " T~ = =
sbout the work. ' B

The teacher determines the sources of difficulty for the compietion of
tasks by individual students. 4
The teacher helps 3 compiets work on time. : ' . .
The teacher discusses wi HGdents their work plens and/or their progress
sm\nrd completion of trm‘wofk -
mmtsmofmcmadk\qmdmh tgveis in which sach student
is wori:ing

The ;nam is sware of sach student’s preference for particular curriculs.
Thl tescher changes prescriptions, Or Writes New pPrescriptions, when
traveling. : o

. "
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T T IO A T T T T T ¢ WW discusses scudents’ por?*onmnca with other “relevant Tnstrua.
' ‘ ¢ tional staff. '

-~ interactive Teaching (IT) . s The tsacher spends short periods of time with each student. ‘.
_ ) Tbcmehcrmnondnothoum«nnwhosmlmop«lv ¢

- a B . . The traveling route, an osubmhed pattarn, mcfunes dl arags in which stu-
e e .dents are miuns. - . L ol e g e
. The teechar (30ks around the raom (scans) after each SHANE OO - — - e -
' . The tescher “notices and acknowiedges esch ﬂud.nt who rcqcmwnead- - :
‘ : heig.

— ) ‘ ’ﬁ?omdnrmcoufmsnudmts tohelpeachohinmm thesr work (peor_
¢ i ‘ " tutoring). | R , . : s

-

B T r—— L m e - e o~

o - ————————

NST) ' " The m ho!m uudatm structure Immng mks and eomniuﬁ;}mn the - - .
N/ . procsdures required for performing the tasks. . . - : L~
: . Thcmdmcommmmmmd-nﬂﬁucnmm for waumfelp«for— o ’
maace,
- The teacher uses questioning, .
- B Kt © Therteacher dses axplaining. - ¢ | _ .
U ‘ mmmcwngovmmg ,

ot ST ik »«—‘-—-ﬁi — «---.——{-,m . N 7.4 e et TR

. y " The echier uses modc"ng ' ) o .
‘Q'G i?:_.r L m m:rm with nudnnnwnmg trn con!ont of cp.é‘ﬁc o

‘ m teactier's quastioning toehrgqu« encourage extended student resporn- .

X - sos. ‘
' ’ Jha mdm mnmﬂ-group mmuw&maf prescribed nﬁvmm-
< ds S “The teacher fotms smail groum of students on the basis of disgnosed
- - _____M_ T el et mmm———
— e _—-—;%G-MMMMM-drmsn loast twice & week. N
M . : o . The teacher groups stugents for supplementary instruction. '

*

M'Stiming (MOTH) L The tescher shows pcrnm:lmgard for each student. <
o T mmmmumavm
77T in contaces with students workmonqnptomorv activities, dn mdnr _ ' .
“shows an intarest in student work.

v
, ", X mmsmmmormmunmmatm”mcw
: : - to succéed. , .
USRI - . o _ - -
Developing Student St ~ Students reudily locate prescriptions. .. -

-5"1'5“"""“""‘“ {DSSR) - hen weiting for tescher smsistance, students are lawuvm with other .

-«

¢

.

¢

- e “-L — T T Gurriculareiated nduor confructive intarsstions with other Students.
Students readily locate msumu and equipment for all tasks, ) ~
Students use lesrning materials snd equipment spproprintely. .
. ' ! Students return mnmidcmdmopmteothoeonm plammcmnup ‘
- g" e - . ) S e wa‘““mm“comm -
. ¢ After their completed work is khacked, students sut it in s designated
‘ plece. M
o Esch student knowshow to use his or fier own prescription, ,
e, Ggen student knows how to use hi.or her salt-schedule form. - e e

e o e e R

et e e e —eerevmmren ¢ ~ Students know how many assignmients they have to finish on sny _given
— - TR e day | -
! , _ Students know how many tasks they have feft to finigh.

Studants know the déadlings for compistion of t1asks.
' _ o Mmmofmmumm.cm-mhmmunm»m
‘ ; gsin in seif-management skills. x

Atlﬂt&iﬁmmmmmmmmmwﬂ S e e e e
. ' . MImmmnmmmmmzmm
s _ _ N ﬁn’ehodm _ . .
, o i . : .
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