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;;,e oL . . Babstract - . . ol
i‘iﬂ, ©  *'This paper reviews eigrt theories or models présenting holistic concep- :
5. . ‘ ] 9= _ o ; X
1 - . - - - - . . -, . -
i +  tions of student learhing in classroom settings (Bennett, 1978; Bloom, 1976; ° N
" .. Bruner, 1966;_ Carroil, 1963; Cooley and Leinhardt, 1975; Gagne, 1974; Grasex, * . .7
19765 and Harnischfeger and Wiley, 1976.) _gg;he,inclﬁaéa, a model or theory .

Lo was- réquired to describe variables important to the performance of individual
i - learners or single instructidnal tasks. Most models also derived implications ,;
: for the organization of curriculum and/or.group'iﬁstruction:' Following dis- :
o . cussions of the eight models, major constructs posited by diff-rent theorists ;
: are cross-tabulated, and related to factors of the model of educational pro- - :
o . : . N . .
ductivity (Walberg, 1980). .. = - ‘ ) ‘ o
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% N . ,Psycho}ogicai_Modets'of gducat;onal ?er%ormancef . :_ -
;~ :[é;;éég‘l' :i-‘ ‘ A:mheoretical S&nthesis of éonstructs . t i
g - - A vast research literatﬁre documents the relationsﬁbetween studen
& AP w v . > -
; _ - learnlng outcomes and other variables (Bloom, 1976 “punkin and B1ddle “
o '1974; Rosenshlne, 1976) Good, Blddie and Bx ophy (1975) report'that re
S ithan”?O 000 studles have been conducted on the.toplc oft teacher effectlve- .
P o 'n¢§§{ alone. In &ddition to this vast hody‘bf panary-research(studies, -
ﬁhi o : -éearés oﬁlmodels'and thegries:ha;e been”proposed that have rélevance for .
;ia': . iedncatron.“'ﬁoweVer,“as'énow (19%35.has remarked;'ﬁgven a su;erfdcial scans .

, . B 3 L T te -

+ T3

A

\niné‘of the literature shows amazing-diversity both in the use of:the.terms

%v - ;’ "theot§' and 'model;,,and'inlthe nature of the formnlations so identified.n
s (B 106) .. " . . . o B
é;‘ - ; . This paper briefly reviews ¢ight theories br models presenting holistic
conceotions of student learning in classrdom.settings. Th;se models cannot

» % "‘be classifded strictly as theories of learning, theories of teaching or eben

. o as theoraes of 1nstructlon, although some have been termed "models .of school
;?: - . Learnlng" (Harnischfeger and Wiley, 1976). Aall of these elght models set’
%;~ . ;orth the 1mmed1ate c0nd1tlons of individual learnlng, and most derive from
i,: ',these immediate.conditions preseriptions for classrdpm practice or curricu-’
?i ) ‘ " lum organization'br both. Bloom (19;6), for'eiample: describestinstrdction- .
ék o , ' al practices{e.q., formative testing) and‘a curr}cular organization_(hier-
; . arphdcally or seouentially organized learning units) whichktend ta assure
2 'y - approprlate cognltlve entry behav1ors'as students begin to study successive
5 , o a .- .
id L topics. ‘ -
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" The purpose of this review is to further refine the construct "quaiity L2
’ - ’ \ ’ . “«

of instruction" in Walberg's (1980) p§ycholo§ical modellof educational pfo—

v

ductivity, and to explicate the relationship of this productivity factor to

other productivity factors such as "motivation" and "quantitfi}f instruction”.

@

SR

None of the eight models reviewed is as comprehensive as .the model of education-

2l productivity (Walbergh 1980), but they can be used to derive subconstruots At‘ . i

of "quality of ipstruction" and related constructs -and tﬁoy can generate ﬁypo-
S

. e

- . ~ . -
et theses as to the interrelationships among some of the factors.
S t. . -~ i - . '! ‘ M ‘.i‘
The first five model§ reviewed derive from a common tradition. Carroil

P ' (1963)'firsp proposed a model of school learning in which major conotructs

. . . . . . > ° -
were definad in terms of time, e.d., time spent learning or time needed to

. /-
2 ~ [ . *

-

o learn. Following Carroll's model,” four additional models deriving in part | L

from his conceptualization are‘hgyiewed These 1nclude,the work of. Coolej ’

and Lelnhardt (1975), Bloom (1976), Harnlschfeger and Wlley (1976), dnd

. Bennett (1978). d

L4

The last three models have their origins ;n psychological;%earning theory..

s . -,g- .4 ) «
Bruner (1966) draws upon psychological learning theory to determine the nec- -

’ ’r

' essary conditions for learnlng to occur, and sets fonth a.prescrlptlve theory

’ o d e <
S o
LTS

R of instruction designed to assure that Lhese condltlons are met. His theory

: . . l
N . . i
~

© . . 1s.organlzed around four concopts: pred;sposition to learn, structuxe.of ‘the, "

» curriculum, sequence in which material is presented. and nature and pacing of .

b rewards and punishiments. Gagne (1974) 1dent1f1es flve types of 1earn1ng out- ' §
comes, and from psychology identifies 1nternal and external conditions for the

\ . [P Y
attalnment of ‘each typéﬁif learning. He then derives features of optimum

T ST T,

-

ingtructjicn for each type&:f learning outcome. Glaser (1976) also derives 4

\ ¢ -
*
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”intetnal and external learning conditions from psychological -theory, and pre-: -

sents a_teaching_modél beginning witha description of éompetencies to be im-

.. -
- < <

parted and initial learnér characteristics, proceeding through the implemen—

’ -
> sa ™, -
o

tation of conditions tc induce change, and ending w1th the assessment of
. v’ . ;
outcomes «to determine whether the desired change haslpocurred.. , o
g T . P
- Several recent models of tedshjing were not included in this review be- -

g

-

cause they did not describe the immediate,conditions of student learning.
'S - “

i 4

These include Dahlof s (1971) model for ability grouping, which describes
learning conditions for groups rather than individuals. Also excluded from

e ~ -
this review'are'the'ecological models advanced by Kounin'Kl970)‘and Doyle

. .
o of . e
14

gpgaf \1977ff‘ Upon exam;nation they proved to be more a model .for- classroom manéﬁe—
1% 3

ment ., than for instrUttion, and no set of 1ndiv1dual -level learning conditions
A -

. -

could“be identified. .o & .. .

PsychoIogical Mbdels of Educational Performance

- -

Below are brief reviews of the eight models. ‘Each is discussed in terms

of its essential components, it scope, and the range of outcomes addressed
_ mp s, ‘ g

. =

?he Carroll Model oy s . ) é

~ >

. . ) %
.One of the earlieJt and most influentidl'models for school learning

A'fs,,

MAs proposed by John Carroll (1963) In, thé model most of the constructs are

described in terms of time. 'The aeéumption underlying the model is that stu-

”

dents will maeter instéuctional objectives to the extent thét’they &e allowed -
, and are willing to invest the time needed to learn the content-

; There are five main constructs in Carroll's model. The first threé re-

late to entering behaviore of students. The first construct, aptitude, 1

2

defined as the amount of learning time necessary for a student to master an

. . S

-,
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ob;ective ander optamal learning conditions, which implies that a student with

high aptitude wlll take less time to' master content than a °student’ with low

-

aRtitude. Perservelance, Carkoll's¥second construct, refers to the amount e

of ;ime a student lS willing to invest in mastering the ob]ective.. High per—

-

serverance is characterized by behaviors such as working beyond the time re-=

quired, working even though environmental conditions are uncomfortable, or

- . - -

continuing to work on, content after recéiving feedback of failure. The third

constructs ability, to ‘comprehend instruction, is reJated to general or verbal

_intelligence. Tt can be contrasted with aptitude, the first construct shich

,referred to how qulckly an indiv1dual can master particular content Carroll.
. 6 . .

draws the implication that students,with a high ability to comprehend instruc-

" » - A -

tions will be less affected by 1nadequate instruction than students with poor -

- . - v

) ability to comprehend A o '

. -

“s .

In Carroll’s mddel, the three canstructs, aptitude, perserverance, and

ability to comprehend instruction, describe behaviors students bring to the

instructional setting. The remaining two'constructs, opportunity to learn

——
3,

" and quality of instruction, refer to instructional processes. Opportunity .
to learn is the amount of time a teacher allots for learning particular con-

¢ -

- tent. Teachers who are poor judqes'of how much time to allocate tend.to

]

present too much content and frustrate;their students. The second construct,
' .‘ ‘ -o... . \ ) .
quality of instruction, is operationalized as the organization of instruction'

for ease of acquisition by students. ' Variables that affect quality, of in-

3 = »

struction include the precision of the teachér's instfuqtioﬂ% and how well the
instructional task matches the,student's entering characteristics. If,the qual-

ity of instruction is poor, students will depend on their own resources.

. s

.

~t




In summary_, 'the first three components carf"-be measured by amounts of timem .. g

. " . o -
. d O - .

L] 9 N
& ereas, the latter two lequire analyses of 1nstruction. The ‘tinfe components

[ - -
et #h . . * .
- -

’ -
".and the comprehensive approach inherent in the €arroll model strongly' influanced

— .. . . Qi
pe

" subsequentetheorizing. . . . S

T
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“v Cooley and Le1nhardm (1975) developed-a—classroom-process model, that

e
H

EEYESIEER
‘8,

b -

s and school performance. -
~ . “ L.:~. L. . y
. The criterion variable being predicted includes~both “academic achievement o— - N

focusses on the relationship betWeen school practi

e

-~

a1 ke

Ll
.

and attitudes toward school, peers, and__fachers. " school performance is a. - b

. L . . LT IN e . -

3 funct;on of the. fpllow1ng constructs 1n1t1al abili ﬁties, opportunitV, mo- . . B

PR
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Tt om 5

4 .

o

tivators, structure, and instructional events. The last four of these are e
. . - D

- \" . . . .

R
e

- ’ . .
~ ~ -

* classroom process constructs.

- N . .

Opportunity is defined as the amount of time .students could work on . 7—§
specific content. Motivators, either internal or external, are student be- .

' o ' ’ . r..'j\‘ N
haviorsﬁaﬂa’attitudes that promote learning activities. Examples of.motiva- - i

-
«
)

.

( tors inciude teacher praise for on-task behaviof, choice of several desirable

- Y - Vi

leisure-time activities for completed work, or 1nstructional Materials that :

incorporate motivational co,t, 1t that appeals to the student. The structure con-"'

struct is focussed on éUrricular variables including the way the curriculum ,;

[

-

: is organized and sequenced, the specificity of objectives, and the matching

- -

of students and curriculum. The instructional events constfuct is concerned  °
« " . ' : . . * . .
with instructional interactions of an interpersonal nature: their content, ° . ;
v . > Q ¢
. . frequehcy, guality, and length The four proceds constructs briefly feseribed

.. above should explain variation in school performance not accounted for by stu-

dent's initial abilities and attitudes.

‘ -
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" includes general abi}ity,lgr

.+ peers and teachers. : B J/ . N

[y
[ . .

- .

ior ac 1evemept, and attitudes toward school%i;;>'

-

~

.

"The Bloom Model . - L

. ~ .
Bloom's (1976) model of school learning was.also heavily influenced

* -

by.Carroll's. (1963) formulation. The niodel describes two types of @rereauisites
~v .. I g
to learnlng, the learner s’ cognltlve entry“Sehav1ors and affective entry charac-
. » - - A Y
teristics. Quallty of instruction 1s reflected 1n the use “of cues, relnforcements,

o -

and feedback and correctlves, but is also 1ndlcated by part1c1pat10n, or ‘the,

-

degree of overt and covert involvement of students in the learning_task. The

resulfs of instruction include not only achievement and affective outcomes,

~

.

‘but also improved rate'ofaiearning, possibly via improved participation when
L

" good quaiaty of instruction is coqsistently'maintained.

~ .. - ] -

Cognltlve entry behav1ors are conceived prlmarlly as spec1f1c prerequlsltes
Lo - .
to aceompllshlng 1nd1v1dual learnlng tasks. As .such, they correspond to Carroll'
aptitudes; However Bloom also descrlbes "generallzed cognltlve'entry behaviors”
euch as reading co%prehension and verbalointelligence,.yhich_correspond to -

Carroll's "abiliity to comprehend instruction." It should be noted that the

- cognitive entry behaviors for a ‘task depend not only upon learning objectives,

. but, hpon the,form of the learning task, as well, Thus, instruction may be

adjusted, to some. extent,, t0'match-¢he°characteristies,of different groués

of learners without changing the instructional objectives. ’
Affective entry characteristics alsa iﬁclude‘relétivelj taek-specific

-

abktibutes such as attitude toward the subjeet matter and more general at-

X . ’ .

- - . » -
[
g -~
- o . - -, y .
) »

. v e h

[ -

tributes like attitude to&agd school and self-coancept as a learner. The§

LR
-

’
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" Pour characterlstlcs of good quallty of-anstructloo\;?E'def1ne€ ln'Bloom s L

. ‘,-'-; hd . - .
correspond to Carroll's

. . : LT e Nl . ¢
"perservikrance" and to motivational componénts in otfher
: LAEN .- . . . S .
v * « :

theories'reviewed. .. R - e . e -. ..

oo 2 ‘

, - £

'model. Cues refer to the clarlty of pte entatlon and éxplanatlbn of 1earn' § ) W

activities, and they Yesemble Carroxl's'cons uct of allty of lnstructlon. )
}: qu .

. .
) - ¢ - 9 L4

Reinforcemenps refer to the praise aqp blame, engouragement and other rewards s

. . r oo
’, - - 4 - -
. v . .

and punishments ueed«to sustain'learhingf ‘Feeaback and correctives come into

play prlmarlly as seouences of tasks, cr learnlng uni sp\are taught. Since

- -
.

t . e
the outcomes of one learning unit contribute to the cognltlve entry behav1ors

. . " ‘.

Epd‘affect1Ve entry cha;acteristics of later uni§§g_it is important to assure

-.‘

- »

'meétery_of each uni; before proceeding. Formative mastexy testing at the end

Ly
~
AN

of each unit (feedback) followed by sqpplementa~v 1nstructlon as required .

. .

(cexrectives) can help to assdre contlnued suocess for as many_learners,as

N « R e - ' . /
possible.. Participatlon, fdi[Bloom, is usually defined in terms of time -

- _—

on task, or the percent of elapsed time during whicp the_leérner'is overtly

or' covertly engaged. It is similar to Carroll's active learning time.

Of the three types of learning outcomes in the Bloom model, achievement
‘requires little explanation., Affective outcomes rafer not so much to the

. * & ! [
attainment of specific affective obje¢tives as to a gradual, cumulative improve-

ment in affective entry qparacteristics as the learner confronts successive
., ’ . N
tasks. Successful learning.experiences, according to Blcom, should lead to”

. © .
.

improved, attitudes toward schooling, an improved self concept, and more active

. -

involvement in “uture learning. The last of these, via improved participa-

v
.o *

tion, will lead to the third outcome, improved Jearning rate.

-




}TheAHarnischfeger—Wiley Modél ‘

. : > v e . > )
Harnischfeger and Wiley (1976) have offered another miodel based in part

on Carroll's (1963) formulation, but also fhfluenced by Bloom (1974)

-

The

-
model encompasses background characterlstlcs, teach1ng learn%ng processes, and
N &

-

outcomes, but only the components of the teachlng—learnlng process are elabora-

ted exten51vely. Central t0\the model” is the exbllcxt recognltlon that all

)
) - A e i . .

pupll ‘outcomes are d1rectly-med1ated through pupll pursults Thus teacher

11 N I S
*y

behav1ors°can 1nfluence learnlng on}y as they ‘affect those pursults.
4 Qo Py ‘.
- - . L
Background characterlstlcs in the Harnlsghfeger—wlley model are subsumed :
\"‘ - M -~ z

under three 1nterrelated components' teacher background, pupil bac\ground

~

ang curr1culum plus kf\tltutlonal factors. The teachlng—learnlpg process in-

..

.cludes ‘the two.broadqcomponents, teacher act1v1t1es and pup11 pursu1ts.
, Teachier act1v1t1es are 1nfluenced by all three background components, and,

together with pupll background, serve to determine pupﬁl pdrsu1ts.

1n turn, again together w1th pup11 background determlne pupll achlevement

In analyzing teacher_act1v1t1es and pup11 pursuits, Harnischfeger and

The latter i

.
" ¢

wiley segment the' total time pupils spend on a giben subject'mattér into seven
« . . ¢ e - t .,
learning-setting categories: 1) wholetclass §nstruction, 2) supervised small#

group instruction, 3) superv1sed individual. 1nstructlon, 4), unsuperv1sed group .
\

lnstructlon, 5) unsu erv1sed 1nd1v1dual 1nstructlon (seatwork \6) tran51tlons,
P

M v

-

and 7) out—of—school pursnits- (e. g., homework) Within those categories oé"

allocated time during whlch lnstruptlon occurs, active iearning time is dis-

tJnngsned from time the pupll is not productlvely engaged. Active learning

.-

t1me is determined by the pupil's task involvement and 1ntr1nsic motlvatlon,
1

as well as by the teacher's motivating:skllls and surveiIlance.

A v . . -




oo
A clear distinction is drawn in the Harnischfqger—Wiley model between

pupil time and toacher time. For example if the teacher spends twenty minutes

with each of three reading groups while the other two groups are engaged in

seatwork, the teacher has spent an hour in suipervised small group ingtruction,

. but each student has spent only twenty minutes in that set ing and forty
1]
. . - s
minutes in unsupervised individual instruction. This moddl differs from other

models reviewed in its exhaustive accounting for all the time in the school

»

day and in its consideration of both the time spent by each individual learner

and time spent by- the teacher.

The Bennett Model

Bennett's (1978) model of teaching~learning proc&sses was directly in- .

fluenced by Harnischfeger and Wiley (1976) és welldas Carroll's original'férm-

ulation. He attempts tolgxplain factors affecting success in scheol learning

at the primary level by using concepts that generate practical research qués~

~
B

tions. " 'fhe major variables in the model are quantity of schooling, time

allocated to curriculum activity, Eotal active learning time; total content
N . ? N .

N

comprehended, achievement on curriculum task, and feedback. Rather than

<
L}

stressing the effects of teacher behavior, Bennett follows Harnischfeger and
. <«
Wiley in defiming student activities as mediating a1l other aspects of the

learning situation. Learning time, which varies for different.pupil§, is a

critical determinant of achievement, according to Bennett, who cites evidence

from numerous studies .showing that éupilﬂhttendance, tiine spent on specific

. a °
curriculum areas, and active learning timé vary at the primary level, F-ar

-

Bennett, quantity of schodling is the total numter of days and hours the school

. is open during the school year. This time is further reduced for individual

- o @
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students due.to absenteeism. Time allocated to, curriculum activities is
- Q . . #
" opératibnalized broadly and includes“time used for classroom management .

‘transition time between activities, and time spent on subject matter. Total

actlve learnlng time, as in the Bloom and Carrecll models, is operatlonallzed

S .

.as the t1me the student is either covertly or overtly engaged in learning.

°

Subsumed under the component labelled total:content comprehended, there

are several mediational variables including aptitude, prior achievement,

)

- ._clarity of teacher instructions,_and,task difficulty and pacing. As a result

i of ‘these medlatlonal factors, on'y that_ amount of_tlme.When the student 1s
N kS . -

actually comprehend ng_ the task is dlrectly related to achlevement. Like

Bloom, Bennett has added the feedback component to his model which is not

L4

dlrectly cons1dered in the Harnlschfeger and W1ley or Carroll models

The Gagne Model . oo ’

.

Gagne (1977) dEscribedreight types of learniné, their products, and. the

condltlons necessary to produce them. The eight types of learning are organ-

g A
Lo
v
%

T 1zedvh1erarchically,“from simple associations to complex, higher-order processes.

WAr D edB Y by E

Y
*

U The f1ve major categories of learn1ng outcanes are 1) verbal 1nformatlon,, . -

. -
s . -

Ny

2) 1ntellectual skllag, 3) cognltlve strategies, 4) attltudes and 5) motor

Y
-

skllls. These five categorles represent what is learned. .Each of these cate~

PepY a4
v
]
3

-, v - L
RV - A

gor;vs of outcomes requlres d1fferent types, of conditions for learn1ng and
T -" -"T‘..@M - -

?.retentlon ‘to occur. _ - : ) -

. . » -

-

¥ Ja
N

%
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. N A de51gner of instruction prov1des external support to enhance..the llkell-
2 B - 3
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hood of the des1red t$§e of outcome ocurrlng, by brlnglng about the necessary

external condltlons. Examples of such learning conditions for the various

3
“,

.

'categories of learning outcomes include: activating attention and presenting

@ 5

"a meaningful context {for verbal inforrzation), stimulating retrieval of pre-




viogsly learned components (for intellectual skills), Providing—opportunities

to solve novel problems (for cognitive strategies), inEuring identification
on givihg‘feedback (for attitudes), and arranging practice (for motor skills).
Regardless of the type of outcome, Gagne posits eight internal phases )

vthrouéh which all learning proceeds, and describes the planning of instructional
events to support ‘these eight internai learning processes. These events in-

X'}
corporate the external conditions correspondlng to the intended learning -out- -

— - <

" come (Gagne, 1977, p. 311). The eight phases, which are derived .from an in-

pa
. =

formation-processing model, include such processes aS\mirory~storage,”retrig_
val ahé'transfer, The instructional evénts that suppor{ the entire sequence
) of,proceeses include: 1) activating motivation, 2) informing learner of the

objectlve 3) dlrectlng attentlon, 4) stlmulatlng recall 5) providing learning .

guldance, 6) enhanc1ng retention, 7) promotlng transfer of learnlng and

’?Z<e11c1t1ng performance and providing feedback (Gagne,, 1977, p. 285).
e I .
;Gagne provides numerous'éxamples to show how learning outcomes can be

%

formulated, necessary external conditions of learning can be identified, and

instruétional events can be designed in implementing actual curricula. His

R =
5

model fccusses more narrowly than others reviewed upon specific intended out-

comes for individual learners. Thus, little attentidn is given to overall time

- e

allocations, er to the larger social context of instruction,

The Glaser Model ) .

Robert Glaser (1975) developed a stralqht forward model of teachina with

fouE baSIC“componentsr 1). .analysis of the competence and skill to be achleved, .

w 2) description of the initial state with which learning begins,.3) conditions

oo that.have to be implemented to produce change from the learner's initial state |
i - . - —

. - .. ., » N
” 3 - a . \ ;
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~tails identifying the demands which wili be placed on'coggitive processes, as

-
.

‘to the state .of éomﬁétence and 4) aésessment procedurgs to determine the short
. , .

- -—

and long term outcomes of the conditions implemented. Each of these components

is briefly described below. C ‘ - _

-~

Glaser's model begins with an analysis of competent performance, which en-

. B

well as knowledge and skills acquired from prior instruction.
The second component of the model is the description of the initial state

of the learner. This requires careful assessment of students' talents, strengths,
. . [ . :

and. weaknesses,. including task learnings already acquired, prerequisite learn-

ings, cognitive style, task specific aptitudes, and general mediating abilities;

-4

-

(Glaser, 1970). The purpose of this assessment is to determine the proper

type and level of instruction for each student. Glaser (1976) stated that

hierarchies,of inéreasing competence ip school subjects can be used by teachers . /
. L o - o
e — i . . .
to determinéﬁthe proper entry level of .students, once initial student charac- . //
- j. . . N / :
R ' A
teristics are assessed. : - - , ’ // )
« . ’ ¢

The third component of the model is Ehg identification of.learning condi- ’/

/ -
7

s *

tions that produce competénce. In general, fostering competence requires the ’%

-y

. . . / .
development of procedures, materials, and techniques, These must be designed )

- -y

M . . <75l
into the environment in which 1earning¢occurs. Glaser (1976) presents scme

examples. One type of information which might foster competence is
available in"knowledge structures, which organize complex content and make
it more easily available to the learners. Of course, the information con-

tained in the knowledge striictures would have to be interpreted into instructional B

procedures By'a competent teacher. Another type of“instrﬁctional procedure

.

which fosters competence is teaching students generalized learning-to-learn




H

L15

abilities. These are general heuristic or algorithmic strategies that help

students learn on their owh and not be as(dependent'on a teachers ability

-

to instruct. Finally, Glaser (1976) suggests that contingencies of reinforce-
. ¥

~

ment be used to -oster competence. All three of these are examples of approach-

‘es on which more research is needed.

. The fourth and final component of Glaser's model is assessment of the

’ N - . -
effects of instruction. - Glaser is concerned with. both short and long—~term

"seffects. His interest goes beyond noxm-referenced measurement toward meas-

urement of competent performance, generalized patterns of behavior and ability

for further learning (Glaser, 1576). The assessment obtains information

" regariing an individual's progress in relation to his developing competence.
In surmary, Glasers' model indicates that there are many aspects of teaching

which are not based on the personality of the instructor, but rather on the

intelligent use of .information from assessments and instructional procedures.

The Bruner Model . )

e .

Bruner (1966) set forth a normative theory of instruction organized

o e

. 7
around four requirements: implanting & predisposition toward learning, struc-

. « -
I T !

turing the body of knowledge to be taught, sequencing the presentation of

. materlals to be learned, and specifyinhg the nature and spacing of rewards and

punishments. Bruner'derives recommendations for meeting these criteria From

psychological theory. Wwhile he illﬁstrates these recommendations for the area .
of mathematical problem-solving, he indicates that they have broad application,
Predisposition corresponds broadly to motivation for learning. Zopro-

priate motivational devices depend upon the cultural context in which 1nstruction

occurs. ne special type of motivation that Bruner considers at length is the

ok
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-

o o L16 ‘)
: N .

predisposition to explore alternatives. The instructor must be concerned

with the activation, maintenance, and direction of this predisposition by

-~

" maintaining an optimal level of uncertainty, communicating instructional

s

épals, and indicating the relevance of élternatiyes already exploxed.

P

Optimum structure will differ according to learnér characteristics,

“previous. instruction and the nature of the subject matter. The structure

should simplify information and facilitate generation of new propositions

and manipulation of new knowledge. Bruner discusses structure in terms of

mode of representation (enactive, iconic or symbolic), economy (how many pieces

of information must be held in memory), and power (generativeness of new
hypothgées‘ahd combi nations).

/. . . . * .
sptlmum sequence, like optimum structure, depends on a variety of fac-

tors}/ Typically, presentation of material should proceed from enactive to

/
/

iconic to symbolic.representations, but this is not always possible, necessary )

or desirable. Sequence is judged in terms of the final'learning which ré-,

sults. Some criteria of optimum sequence include rapid leérning, retention,

transferability, modes of representation which will be required, economy,

- - -

and- power. ‘ - N
' N\
In connection with rewards and punishments, Bruner discusses such aspects

“

-of relnforcement as the use of 1ntr1n51c and extrinsic rewards and the pro-

- ——

vision of immediate and deferred gratlflcatlon. Slnce'instruction, for Bruner,

is a'proyisional state with the object of making the learner self-sufficient,

-

he advocates a shift fram extrinsic to intrinsic motivators and from immediate

.

to deferred gratifications. Under the rubric of rewards and punishments,

»

Bruner also discusses feedback. Heé states that it is important to provide

"

s -
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segment the cogntive attributeé into what might be Ferged intelligence (or

ability{to comprehend instruction, general mediatiﬁg abilities, etc ) and érior
learning (or prior achievemen;).' An addi;iqnal concepﬁual distinction is drawn
in Glaser's model between general ability and what he terms task-specific apti-

tudes (as opposed to learnings). 1In addition to conditions internal to\}n: .

N

dividual learners, several theorists discuss presage conditions in the envir- N
3.

‘onment, including teacher béckgropnd, curriculum and institutional factors,

and cultural context. Cooley and Ieinhardt also consider peer influences,

but conceive the relevant variable in terms of attitudes within individual

learners.

It is in their conceptions of. instructional process variables that the o

-

eight theorists differ most from cne another. In addition, the first five

models (Carroll's model and the four models influenced by his conceptualiza-

tion) can b~ seen to differ from the models of Gagne, Glaser, and Bruner. ..

The first five models reviewed, with minor exceptions, inclpde cons;ructs'
. o _ :

representing amount of instruction (time, opportunity to learn, etc.) and

quality of instruction. Quality is indicated by gldbal variables like clar- . ;

ity of instruction, structure, appropriafeness to the needs of the leatner,

or o sulum organization, and also by specific iﬁstructiqnal features, §

including motivators, cues, and pacing or feedback. The -last three theocists, :
Gagne, Glaser, and ‘Bruner, organize process variables somewhat differently. :

Time or opportunity is not as salient for these theorists, and in general d

.

they focus nore nqg§pwly upon single instructional tasks, and describe
Nay -~

instruction via a-séries of steps, stages, or phases. Gagne and Bruner both

IS

recognize explicitly the role of the teacher in motivating learning, struc-

-~
-

. . - 2
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turing and sequencing the learning activity, and providiné feedback (subsumed
by Bruner under rewards and punishments). Glaser's process variables are more

global. Rather than discussing specific features of good instruction, he pro-.

-

vides general criteria which good instruction should Mmeet. Like Gagne and -y

Bruner, however, he recognizes explicitly the importarce of feedback, or as-
Do . T [
sessment of effects of instruction.fﬁgt should be noted, howavef! that none of

the theorists reviewed consider teacher personality to be central to their

‘models, . ' . . :

-

«

B The outcomes discussed by Carroll and the four theorists with similar k4

models tend to focus on acquisition of coptent, or academic achievement, al- o
though two of the five also attend'explicitiy to schooling-related affective
outcomes. :Bloom may be concerned additionally with a more generalized cog-

nitive outcome when he discusses improved learning rate, but his primary con- ‘
e ‘ . ] . . .
cern, nonetheless, appears to be mastery of the immediate content presented.

A
In contrast to these five theorists, Gagne, Glaser, and Bruner are all con- '

cerned with cogntive outcomes beyond acquisition of the content presented. -
They discuss such constructs as intellectual skills, cognitive étrategies,
generalized;patterds of behavior, ability for further learning and processes .

of knowledge acquisition. " For Glaser and Bruner, such "higher-order" outcomes

.
4 .

. ) : { . ;
clearly predominate. Gagne, more than the other theorists, devotes extensive

attention not only tq these "higher-order" outcomes, but to infér@ational'

’

(i.e. achievement) and attitudinal outcomes, as well.

LY

- " Implications of School Performance Models for

a Model of Educational Productivity .

The summarization in Table 1 compared and contrasted the theorists with

one another. However, in ogxder o refine the qonstructs and subconstructs
5

G ~ - 8

. . -— ~og
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of the model of educational productivity (Walberg,- 1980) it was also necessary

o

to corrglate constructs from the various models directly with the educational

s

productivity factors. The alignment of ¢onstructs accoxding to these factors
- Y4 [ . .

s

Q L

a

.

is displayed in Table 2.

In examining Table 2 it is clear that Walberg's .(1980) ability and motivation

-

factofs ldargely subsume the presage conditions isolaﬁed by the different theorists.

Within ‘the ability factor, three general kinds of constructs emerge: ' general

“-abilityy task-specific aptitud

es, and prior learnings. . Folléwing Glaser, the

«

last of these could be further divaded into prerequisite learnings_and task

. leafnihéE"already acquired. Motivation appears to include two types .of con-

structs: willingness to engage in learning and interest in éﬁbject matter,

Alditional presage conditions identified by isolated theorists might be sub-

sumed under ‘home environment or peer influence, as shown in Table 2. Harni-

. - *

.. schfeger and Wiley'é curriculum and institutional factors are the only presage

-

conditions that do not appear to correspond tc.any of the Walberg productivity

factors.

> N

The guality and quantity of instruction factors in Walberg's model para-
llel the quality and opportunity constructs discussed by the first five theorists
in connection @iéh instrucgional process. There do not appear to be any as-

. ‘ oA )

pects of instructional process isolated by any of the eight theorists -that are

. - ~

Inspection of Table

2

not included in one of these two factors. suggests,

‘however, that quality of instruction includes a substantially broader range of

.

9
b °

distinct subconstructs than any of the other productivity factors.

Outcome constructs.do rfot apgéar in Table 2 because Walberg's model has

been formulated as a production funciion, with inputs to the instructional pro-

-

e LY
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" as addressed by Harnischfeger and Wiley (1976). The educational.produc— i

. .
no obstaole to considering all types of outcomes within the_context of the

“amined: -

tivity -model goes beyond earlier models in its treatment;og the home environJ .

¢ b

cess represented by productiVity factqrs and cutcomes represented as depen-

- -

dent variables, or outputs, predicted by the function. There appears to be

) i ro . A - . . -
Walberg model, although to ‘date, primarily cognitive outtomes have been ex-

&

¢ 0‘ . ., . . L
. » ~g3 .

)
L2 - . >

In summary, the educational pxodpctiyity mddel provides a,conceptual’ : -

N -
- <

framework within which virtually all constructs isolated by earlier theorists- e
can be considered. The only possible exception would be the curriculum and ﬁ

institutional factors operating beyond the level of indiVidual classrooms, .- . o

-

ment, peer influences, and mass nedia, as determing nts of learning outcomes‘J -

» 1
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_{1976)

Bennett
(1978)

-

»

) LIE T . P
. : -

) °

vresage Conditions

" Aptitude; Perserverence; Mility
. to comprehend instruction

General ability; Prior achleve-

_ ment, Attitdes toward sghool,

peers & teachers .

o
Cognluxve n
achidvement; Aadlng comprehen-,
sion; Verbal intelligepce) and
. Affective Cﬂaracterlstlcs

(Attitude toward sbject matter:;

Self-concept as a learner;
Attitude tovard school)

Teacher background, Pupil back-

al factors

Aptitude & prior achievement. .

(part of Total content conr
~prehended)

. gYound, Currlculum & 1nst1tutlon—

N 4 .
Conditions, Processes and Outcomes of Instruction Addreébed in Models
: : ' ' ) . .

- 5?1“24‘ B A. "‘
Table 1 ’

Instructional Processes
.. n

Opportunity to lerrn; Quality of -
“instruction (clarity of instruc-

tion, matching task to student

a characterjstics.)

Opportunlty, Motlvators, Stnpc-
ture; Ingtructlonaldé/ents
(organization of curriculum;
‘Specificity.of b jectives;
Matching, students & eurriculum)

» Use.of cues; Reinforcements;
Feedack and correctives
(indicated by participation.

“wvert dr covert, in learn-
ing task)

.
« -

‘
)

‘Teacher activities and pupil
pursuits

,

Clarity of instruction; Task
difficulty and pacing {sub-
sumed under total content
comprehended); Time varisble
*representing opportunity to
learn

~

r

e

-

.Outcome - o

Proficiency in content

Academic achievement;
Attitudes toward schools,
eers & teachers “

Achlevement, Affectlve
behav1ora,-nmproved

rate of learnlng »
s \
Achievement -
2T
. . .,;l-. -

Achievement:on curriculum task -

o .




Eresage CbndltlonS«

t‘ e, o e 5

o

."'

Task learnlngs already ac+

: quared, Prerequislte’learnlngs,

~ ‘COgnltx style Task speclflc
'aptltudes, General medlatlnq
'abllltles o X “

1) L3 » ’ /
Individial 'skills and predis-
positions; Cultural context ?

s . A o

. R R

Intefnal cond:.tions of learnmg

€

o

45

N
—-a

»

-

LN

o . Lo
InstructlonalHProcesses s

—
- . .

-

Actlvatlng motlvatlon, Inform-
' ing learner .of objectlve Dir-
ectlng attentlon, Stlmulatlng
recall° Providlng“learnlng T
guidance; Enhanclng reténtion;
Promoting transfer .of Fearning;
Ellcitlng performance dnd pro-
v1d1ng feedback o .-
Development ‘of procedures, m
eflals .and technlques that ffl
ter competence (e. g. Kncwledg
structures, Learnlng*%o -learh
Contlngencles of reinforcement)

Assessment of effects of instruc-
tion . R

cay * -

°7~Implant1ng predxéposxtlon toward

learning; Structuring knowledge
{modé of repreésentation; Economy

© and Power);“Sequence of materials:
Specifying rewards and punishments

. . -~

for further learning

Chtcome

v

Verbal lnformatlon,
Intellectual skills; T
ogriitive strategies;
Atitudes; Motor skills-

Competent academic perfor-
mance; Generalized pattexrns
of behaviors; and Abhility. .
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