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ABSTRACT .

This project was designed to identify student Infor-
mation-processing responses that médiafe teaching effects

in classroom environments., To achieve this purpoSe, a

.
4

model was construeted from a comprehensive 'review of‘reééarch
. . , .
on (a) human intormation processing and (b) classroom pro--

cesses and teaching effectiveness. The model that emerged

from the analysis 'was based ol the concept of 'task," i.e,,
a situat;dnal frames that defines a éoal and a set of opefra--
ti?ns necessary to achieve ‘that goal. The macrostructyre

/Sﬁ/thSkS provides instructions for building schemata that

. connect éoals ‘and cognitive operétions'designed to achieve

these goals, Thése schemata, in turn, set the stage kor

monitoring classroom events and selecting content and

'instrudtional prompts to accopplish tasks. Pupil pursuits,

in other words, are guided Py\the tasks they experience in

’

classrooms. The task modéQ/ﬁﬁs two important contributionso

‘First, the model defines tge cognitive operations that. con-
1 {

-nect classroom events to outcomes° Second the model connects

teaghing proeesses with contgnt by defining the curriculum

in use Ln the classrooms, The task model appear§ to be a

useful foundation tor building a‘theory of how teaching

. \
effects occur, Such a theory is necessary to interpret

——

results of research on teaching effectiveness and formulate

L
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. .+~ Chapter 1

4

INTRODUCTION | ;

-

Proposals for incorporating student variables into

4

-teaching ettectiveness tformulations have increased sharply
in recent years (see, for instance, Bennett,“1978; Berliner,'
1976 Harnischfeger & Wiley, 1976 Power, 1977; Walker, 1976 ;
‘ Winne & Marx, 1977), Most of these proposals have contained
some  form of a mediating process paradigm (see Doyle, 1977b
Ior more details) ‘According to this paradigm, learning
&ﬁutcomes are a function of student processes, or what

( ‘Har n1schfeger&W1ley (1976) called "pupil purfyits. "

A Teaching processes, in turn, are seen'as factors which

’./

r /4' influence pupil pursuits. In this view, teaching does not
‘//_ E affect achievement directly, Rather, teaching effects are
/.
/o mediated by what students do in instructional settings.

Advocates of this paradigm argue that a medyational model

will 1ncrease bdur understanding of progess—product rela-

' tionships and provide a guide for further inquiry

‘ s . .

As they now stand most mediating process models are
; \ .

fairly primitive, often Deing little more than an assertion

<

that student brocesses come between teaching processes and

. . . -

outcomes, -The ﬁresent project was designed to\e;aifrate

SR E b bcw et

more fully the mediatiOnal framework by pulling ogether'

B LT R L T T ST TR VU A NP VPRI

-

information from several sources to identify more specifically’

. v

the student responses that are likely to,mediate\teaching

{ i.~effects in claserOmrsettings. Fhe.major outcomes 'Qf the

. ‘.
, }‘ . . . s
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‘ analysis are presented in this report. . As an introduction,

‘ , ~ \
the present chapter provides a description of the .general _ ff”

nature -of the project and the organization of the repért.

. ) *
\J * ) +
The Nature of the Project .

\

The project was structured around three broad areas of
\ -
concern: (1) student information processing; (2) thée char-
~acteristics of classroom environments;.and (3) effective

-

teaching. The central activity of the progect in bringing

these three areas togethex' was the construcbgon of a con-

. ceptual ‘'model of the student processps that connect class-

) b ' ’ ¥

room events to learning outcomes (of the value of models,

3

, see Cooley, 1978; Glass, 1976, Suppes, 1974) This section

contains a description of how this model" bullding was done°

Sources Consulted , - 'J

ANdirect empirical approach to idéqﬁifying student pro- v

. cesses that mediate teachihg effects in classrooms typically"

involves sudﬁ techniques as stimulated recall or inserted
- ' . | j
R .+ questions. In stimulated recall, a recoa?ing of the class

meeting is played back - to stﬁdents and they are asked to

descE;be their'thoughts et certain c?itical.points‘(see ’

Bloom;'1953;'Siege1, Sieéel, tapretta, Jones, & Berkowitz,
ﬁ1963). In esing inserted qoestions, the lesson itself is

coemmrrmmemerrrrgytopped apd students are asked ‘to describe"their'thogghts
f ] | l’ . - .
¢ 1 t
- During ‘the course of the project, several papers that
dealt with aspects of the analysis of mediating responsas
- were written (see Doyle, 1977b; 1978a, 1978b, 1979a, 19790,
w 1979¢). An interim report of the project. was presented at
" the 1978 meeting of, the American Educational Research Asso~
ciation in Toronto (Doyle, 1978c). S . ‘




at the moment before the lesson was interrupted (see Hudgins,

. . o G .
1967; Olsen, 1979). -Reports of student thoughts are then

a

rated in terms: of their relevance to the content of the les-

-

'Son at the time the recording Wasjétopped or the session waé

g
[

interru'pt'edo _ )
\ ] . . ' - et
¢ In most cases, these techniques have been used with

college-age populatiens. At the elenentary and secondary
levels, inserted questions seem to be particularly disruptive,
and stimulated recall seems to place heaJ§'demands bn student

memoryo' In addition, 'using these techniques to go beyond a ‘

simple distinctiwen between relevant and irrelevant thoughts

to more spegntic aspects of information processing would seem
to demand considerable analytical awareness of cognitive
. \ t -'O .
behavior by pupils. Such analytical awareness is likely to
\ :

- be uncommon (see Brown & Cambione, 1977; Hymes, 1974; Mandler,

- 1975). - L - S '

L T

\
\

For the-present project, an alternative routemwas'chosen:
viz., a review of arailable information\that was l;kelr to
1ead to hypotheseé’goncerning student mediating responses in
teaching effectivenéss.l fhe.information was .selected prif
marily from six domains: (l)tprose learning research; §2)
inetructional nsyéhology; (3) student behavior research; (4)
student'bereeptien research; (5) classroom nrocesé studies; -

and (6) reading research.

U - “ ' o
Y N

The review phase of the project was largely completed
by August, 1978. General reviews of research relevant to
the project which have appeared since that time (e.g., Brophy,
1979, Hoge & Luce, 1979; Good, 1979; Mayer, ‘1979) have.been
used for this report _

-

)
4 L
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‘During the course of the project, these six domains were

grouped into two broad areas: (1) research on: prose compre-

-

henslon and memory j ‘and (2) research on classroom procésses.
The following comments are designed to clarifyvthe character ‘ [

of each of these areas. .

1. Research on prose comprehension and memory. As

expected, the“field of prose learning research was a rich
source of data and conceptualizations for the prOJect° From
Rothkopt s (1970 1976) studies of mathemagenic behaviors,
Rohwer's (1972, 1973) work on elaborarion in learning houn-
"pair lists, and R. C, Anderson S (1971) research on imaging,
wh1(h were used when the project was being formulated, the
tleldrhas expanded dramatlcally° The range' of te%ts which |
have been studied has broadened from word lists to sentences:. \
paragraphs, and stories (Frase, 1975; McConkie, 1977 Kintsch,
- 1977; Rumelhart, 1975; sfein, 1979). Ia addition, sophisti-
cated:models.have been developed to desor;be the semantic .-

structure ‘of long-term memory ("schemata" or'"scripts")faﬁd o ‘

. the operations in'shorm—term and wgrking memories that govern

"

‘the reception, processing, and retrieval of information (see,
N "eog.; J. R. Andexson 1976; J. R. Anderson’& Bower, 1973;

R. C, Anderson, Splro, & Montague, 1977; Bobrow & Collins,

—

‘1975 Bower, Black, & 'furner, 1979; Qlark & Clark, 1977;
.Cralk,‘1979;'Estes, 1976, 1978; Gregg, 1974; Just & Carpenter,
1977; Kintsch, 1974; Klahr, 1976,'Neisss—3r, 1976; Newell &
éimon, 1972; Norman & Rumelhart, 1975; Resnick, 1976; Schank
& Ahelson, 19;7; §haw & Bransford, '1977; Thorndyke & Hayes-

" Roth, 1979). o \Q | ' 5
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»Ror puiposes of the prOJect the domains of instructional

o ’
psychology and reading were Subsumed into the area of prose

~
]
’ T ’ comprehension ‘research. In thh domains, models and research

in cognitive psychology are being widely applied (see /d/g

Glaser, 1976; Greeno, 1978; Guthrie & Tyler 1978' Rumelhart, e

1977; Wittrock & Lumsdaine, 1977) One advantage of studies

in the design iields of 1nstructiona1 psychology and reading

“

o 'is that they ‘tend to focus on tasks which are closely related

\\;) to those encountered in schools. These design fields also
T P

Co provide helpful exampﬁes of how to analyze the 1nformation—
procéss1ng requirements of_different learning tasks (see,

]

e.g., R_esnick,’1976)o

-

2. Research on classroom processes.:' During the pro-
) h‘iicty studies of student behavior and of teaching\were com- -

ﬁed into a general category of -research on c1assroom
"o : - i ’ . ¢
processes. To an increasing degree, research on teaching
o _ T ” : L
has begun to.include student variaﬁles (see Good, 1979;

Rosenshine, 1976)., As a result, the domains of student

\ | VO ' ‘ ' T

behavior research and teaching research have converged.

Much of th£§ work -on student variables has focused on indi-

Fd

cators of attention, compliancde, and active participation

(see Cartledge & Milburn, 1978; Hoge & Luce, 1979).

-

' v R . * ( : . .
.  Two major sourges of data on classroom processes were K
consulted. The first source was recent studies of teaching

eifectiveness (Anderson, Evertson, & Brophy, 1979 Bennett v

‘1976 ; Caliee.& Calfee, 1976; Evertson Andersqp,h& Brophy,

* I978; Fisher; Filby, Marliave, Cahen, Dishaw, Moore, & :




o

- Berliner, i978; Good & Grouws, 1975, 1979 Lambert & AN

Hartsough 1976; McDonald ‘& Elias, 1976 Solomon & Kendall

»

1979; Sta}lings, 1975; Tikupoff, Berliner, & Rlst, 1975),

..

With recent improvemehts in sample selection and observa-

tional methods, these studies have become an important
‘e . RS ) ’ - .
resource for information about a wide‘range of classrooms.

The second source was - classroom studies,based on anthro-

pologlcal or‘participant observation methdds (BosSert 1977;

Bremme & Erickson, 197)- Glandon, 1975' Gump, 1967' Ham- R

'i ”: mersley & Woods$ 1976; Jen%}ns, 1972 Lundgren,'1977 Mc ‘
Dermott, 1977; Mehan, 1979; Metz, 1979; Miran, 1975;

. ' | Potter, 1974; Short, 1975; Sieber, 1976; §todolsky, 1975;

Stubbs & De‘l'amont 1976 ; Woods, 1979; Woods & Hammersley .

~ L}

'1977f° Studies in this second area are’ often more diffi-

cult to ﬂocate, and the diuersity of methods and theoretical °

approaches often complicates the tasks of comparison and
interpretation. ‘In addition; few of these studies focus

explicitly,oq academic achievement or 'the relation between
. " - i I3 -

clgssroom processes and outcomes. Consistent with .the dis- .

»

ciplines within which most of these studies are conducged,
. . N s

attention is directed to language forms and social inter-

‘- action or' to socialization and encu}turation " rather than
.acadeﬁic'achievement. As a result, the applicdtion of such

. ’ A T 4 .~
" studies to issues of’teaching effectiveness is not always"

[ " .

obvious or direct, Nevertheless, studies in this tradition
'y

pxowide rich descriptions of the event structure of class-;

- ‘room envi;onments. : . ~‘

er

\\ - : . . °>. . '
. . 4 " .

. \} ) A . ‘ . N )
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“ classroom sei%ings at the elementaY§ and secoﬁdary‘levelé.

: directing the §earbh throwgp the re

ld . ‘' . ! *

SelectiViﬁ& of the Review- IR B ‘ o

¢ b y .

+ As these brietf, descriptions suggest, information yse- '

-

ﬁui-in underétanding'student mediatidg respbnseg.is sca@tefed'
through a wide range of published and unpublished feﬁoéts,

vnét all of which are Brimarily concerned with,classfbom ©
teaching.  Theretore, a largq'number of documents wére
acquifed and éxamined during, the course of the projéct.

Nevertheless, ‘the review phase of the workwwaé selective,
v - {

W was simply not possible to review adequately all of the

potentidllyﬁ;eievanf sources., ' ; ‘ .
o '- : . . - 3
The selectivity.of the literature review was guided in -

three major Ways.' First, special emphasis was piaced on

Y

student behaviors related to academic:learning in natural

< ) - _‘
ThiS*GTphaSiSIQid not rule out studies in laboratories or in

'othqr nonschool settings. For a study to be considered,

.

- 9
however', it had to contain subject matter .at least analogous,

’ ~r - i _. ’ .
to academic content. In addition, studies in prescﬁbol set-

4 -

tings or at the college level were considered only if they.

s

wyre especially_releVant to the'ﬁocus'of-tbg project,
Finally, classroom stzdieé which did not contain information - :

about ‘processes actually used in acéémplishing academic tasks

(o.g:, studies of bognitive'style) were not gfven prrmary
Ty . N | _ v N

attention, . . N o

) A . B R P T S,
L3 -

. Second, the conceptual model itself; as it evolved

during the project, served as a devige fbr sharpening and
~ i . : * .
search domaips. That is,

'




+

the tocus of the project was on'the'modgl of medii%ing pro-

: .
.cesses in c¢lassrooms rather than on ¢ataloguing available

literature in each of the six domains. As the model began '
.-‘\‘ " . . . R :

) -

to take form, some areas of research were no longer consulteds

: . . ) . 4 o
For example, studies in the field of reading whieh focused , T,

on instantameous signal detection, such as Gouéh's (1976)

analysis of one second of readibé or LaBerge and ‘Samuels's — .
g o ' :
(1976) studies of automaticity, were eventually seen as only o

a

indirectly related.to the type of mediating model that was .

- emerging from the project. (Such studies may be useful,
o .
however, for understanding.teacher ihformation’processing\in

- A

-
-

classrooms. See Doyle,.1979¢.) .

[
-

Finally, the broad definitions of Selecfed Area A “in
the NIE Basic Skills Research Graﬁfs Announéement oriented
the project tbwgrd achieVément in the basic academic skills.
As a.reSu1t3 studie§ iébusing primarily-on nonacademic out-
comes’ (e.g., peer group soiidarity’or se{f—concept)'were not
used extensi#élyq'ngurther iﬁformatioﬁ abqut_the specific
~ tfocus of the project is provided in Chapter 2(7\ . _.<

LimitatiOns

A

The review.domains were initially selected to -serve o J

three general purposes. First; it was hoped that. the domains
N ‘ , . R

would provide direct and fndirect descriptions of how'stn-

dents process information under instructional conditions.

. A ‘ '- ,\&
They were viewed, in other words, as sources of 'tracking" -

. - M ' ¥
da@anabouf how students learn from instruction, Second, the

domains were seen'as likely sources of conceptual frameworks
. . / . .

3

¥}
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v tor thidking about student mediators in tdaching efféq;ivengeN

R e., alternative "parad}gms" for interpreting the réné\of

L] ‘ v

‘ ' student mediating responses in teaching. Fiqaliy, the domains’

-

. { ,‘ .\ .
. were expected*to be eources of corroboxative evidence for

’ -

some of the propositions.about student mediation that were >
_ ¥ ' - )

\

’4; . . derived speCulatively from, the model that wag being dqveloped

) That iq they ‘were to be searchgd for supporting data,1 n- -

. texning the extent to which capabilities postulated a%s

.~

'necessaxy for leaining frem classropms did in fact,opekate

(1% .
- g 4 i

i the manner propOEed by the model. . S - §\-
. ) o ) |l
. Thése expectations were only partially borne out in the

~ .Y project. Despite the vast amount of information avail&ble
concerning students*-?irtuallyuthe entire field of psychology--

) \connecting this information-to’instructional treatments is a
) . : . YO . »;

[y

tormidable task (Crombach & Smow, 1977). . This is especially .

true in attempting to account: for teaching effects., Much of

v . »

4

] \4' = P

« \ o
the experimental datz/about human information processing'is

derivedyiq;settings hatfafe clearly.remoﬂe from*the cOn%

.

ventional classro%ptwith its ‘complex treatment.propertiesL
. . hY - .

&

At the same time, the available classroom ‘data contai many

substantive gaps. Aside, then, from the general preblem

1 b

.trying to build a theory of classroom effects uSing data

from several'sources, the project suffered irom deficiencies ) _f

. o, b, 1,
within the data sources themselves. These limitations da. -

not, ef'cdursel invalidate the.project. The general purposee

of the project were 'to see what could be done to extend the

mediational framework with the available data and to idengify

' . . ¢
! . ' " T .




l“areas thaf need‘to be ;wudied The limitations do mean,,
however,,that the propositions about classrooms which emerged :
ﬂnom thé project cannot be interpreted as statemegts of fact,
They .are' at best reasonable hypotheses which await empirical

validation In Mmhis sense, the orientation of this project

dit;f;;\fundamentally from that which has characterized

“recént reviews of research on teaching effectiVeness (e.g.,

Dunkin &’Biddlé; 1974; Medley, 1977; Rdsenshine, 1971, 1976),

\ . \ . . . N L . . . © / ¢ . v
' A Note on Method | : “

?

The conceptual work of the project was directed toward\\

b}

bringing together research on prose comprehension and

research on classroom processes;in order to trace the connec-
' . ' PN ' : .
tion between classroom events and outcomes: A~brief descrip-

‘tion‘of e-orlentatién and methods of the conceptual phase =

*

+ of the project jill explain how these two areas were combined,

1 Knowledge about human cognition or classroom processes

'has typically been applied to teaching in a prescriptive
-

b

tashion (see Bruner, l§64) Information about the effects/
of passage structure o? aboﬂt encoding strategies such as ‘ '
imaging or elaboration has been used to plan instructional
plogxams or train‘students to be more efficient lgarners.
(see, ¢.g., Forehand, 1974; Rohwer,'i972; Weinstein, 1977).
In thé field of writing,‘fqr example, a large amount of
research is being domé on the process of composing (see,
‘e.g:, Cooper & Odell, 1978), The JUStification for much of
Ve S thiq work is that it Will provide guidance in deslgning

instruction to teaching composition. The emphasis, in other

. A . F) »

10 - | oo

i N
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—~words, has been on mapping cognitive operations in order to .

design a Uetter match between instructional conditions and

r ! L)
-

the learner (Glaser, 1976; Snow, 1974). In’ asijilar mannep,.'_' v

descriptions of c¢lassroom practice have typicall eh v

I

gaThered as part_of investigations clearly focased on estab-

lishing prescriptions “for teachihg'(see Gage, 1978).

- . . i \, ) .
Thé primary concern of the. present project was the con-

4

. struction of an explanatory model to guide thinking and

)

generate hypotheses about teaching effects in. classrooms.,

Y

That is, the intention.was té describe how teaching effects

&

occur rather. than establish a set of wules for how to teach.
tfectively. As a regult, research on~classroomiprocess2s .
/\\\\d on human cognition were used for description ‘and expla-
nation rather than prescription.
') ) To accomplish this explanatory purpose, research on
classroom pxocésses was Q§ed to-describepthe event structure' '
xof classroom environments and research on information-pro-

. X $

cessing\was used to define hypothetical mediators-necessary |
to meet the oemands-embeddeo in classroom’ events. This : \E““\\J
_model-building process‘was certainlyAnot linear. Research ‘
on. prose comprehenagon often provided new possibilitiesifor
interpreting classroom data. Similarly, classroom descrip-l
tions would signal possible areas of research on information-
prgcessing that needed to be explored., ‘In actial practice,

then, the two areas were examined simultaneously and connec-

tions were made as they became a%parent. W

’ X

F ) ]
. C)




R The analytical focus of the proJeCt‘yas on.the inter- .
action of enyironmental demands and informationrprodessing
capabilities. This emphasis on~environment-behavior rela~
tionships was stimulated by the work in scological. psychology
(ézaw\g g., Kounin, 1977; Gump, 1969, 1975; Shaw & Bransford,
1977; Willems, 1973, 1977). A fundamental premise of this

- ecological aperach is that behavior, ihcluding thought,

becomes turned-to the deman and the resources of a particf '

‘ular setting. . To understand ehaviorf‘therefore, an inves-
t-igator must carefully analyze ,the environment. in which the
behavior occurred, om an ecological perspective, the

4 \//F'm N .

{ .
classroom is seen as an ordered and bounded setting with

_demands unique to that environment., In addition, an eco-

logical analysis of classrooms is oriented to group phenomena—-.
to understanding how the classroom system works rather than
to predicting the behavior of individuals. Finally,. the'’
ecological orientation to classrooms is' fundamentally
nat&ralistic,uthat is, the emphasis is on determining Why
naturally occurring practices persist rather than on hoa_
« +these practices can be changed. (For a similar approach.to : '
'\ the analysis of environment-behavior regularities, see

Tinbergen, 1972.) s . '

Organization of the Report

”~

The remainder of the report 1s organized into four

chapters. A brief description of these chapters is given

- here to orient the reader to the report,

; | . 12 g
ERIC. v . v
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Chapter 2 contains an analysis ¢f treatment theories
that operate in research on teaching° These theories arﬁ

. 0ften implicit, yet they guide thinking about how teaching

Yoo
effects occur., Such theories have consequences for selecting

vaxiables and interpreting findings in studies of. teaching

An analysis of, thesg theories serves to sharpen the focus .

' A\ . ° : - L

of- the present project, ' » , _ T

. ¢

. Chapter 3 presents the essential features of a cognitive
model ot student mediation. The core of this model is built
around the concept of task. It is argued that this environ-
mental unit shapes the operations students use to process&
informa'tion and guide their inte{pretatiOn of classroom .
events: Aiclear description of tasks provides,.therefore,

insight into~the'student processes that mediate tedching

effects. The chapter also contains an analysis of different
R g 8 . ,

|l

types of academic tasks and their relation to outcomes of

’

instruction. This Wnalysis provides a description of the

*

basic elements of the treatment theory which emerged from

A

the projdct. . ’
o~ : .

- .Chapter 4 focuses on ‘the transformation that takes

place when academic tasks are embedded in a classroom environ-

ment. The analysis is directed especially to the consequences
of classroom tasks for students. These\consequences‘are ,
defined in terms of the ambiguity and riskjassociated with

different kinds of clagsroom tasks. The chapter also explores

-

the semantic structure of classroom events and outcomes, The

-

analysis»is-directed‘here to the factors influencing the

) o *




~—

meaning students attach to classroom events and to the way

. T ‘ \ '
'knowledge gained i#om accomplishing, K classroom tasks is
‘ integrated, . |

In the 'tinal chapter, the model of classroom tasks is

applied/to teaching eftectiveness research to interpret.
R \( I3 .

existing findings and. suggest directions for !urther inquiry.

_Particular empha51$“?ﬁmg}féqmﬁ9w§ﬁ9dieSWquﬁhﬁw§XBﬁﬁm9fwﬁﬁ§K§mw

students encounter in classrooms and the ways in which these ™

a

tasks ate.administered.




.
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Chapter 2 A

TREATMENT THEORY.FOR RESEARCH ON TEAGHING
e

"In many respects students are mythical creatuges in

»
research on teaching. Although some early interest in

recording student behavior was apparent in Jayne,s (1945)
study of effective teaching, the bulk ot process research

in classxooms has focused on teacher variables. As a

result little evidence is available concernln tudent

processes in classrooms. Nevertheless, students r¢,often

)

hlurking beneath theqzurface of research reports. It is
known that measures of student’ entering abilitiesA;ypicallyla

account for 60 percent or more of the variance ‘in*achieve-
A . . .

-~

ment (see, e.g., B. D. Anderson & Kaplan, 1974; Berliner,
1976; Stallings, 1975; Walberg, 1971). And, Qspecially

when interpreting findings, investigators often invoke

N~

e
student processes which presumably are elicited or shaped

by particular patterns of teaching} Teacher enthusiasm,

-for instance, apparently iASpires.student enthusiasm which, {
' \

in turn, makes subject matter more relevant and learning‘
more enjoyable. Implicit assumptions about students are

of'ten used, in other words, to tie tehching variables to

. <
achievement,

¢

Mediating assumptions form the core of .a treatment

theory, i.e., an explanation of Why certain classroom con-

ditions affect student 1earning outcomes in particular ways,

Al

. A,luliy specified treatment theory does not emist for
research on teaching, and it is probably prematura to

-

15
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.~ Brophy, 15»9). Nevertheless, a number of assumptioﬁS'about)

. .
\ v v »

_atéempt to.build ong ‘with theJaVQIIggie data base (see Ty :
o ) : * ~ ‘ [N ¢ ~ -

J .

. how teaching treatments'work operate in the field of
o _ OPE _

.
- ) . A !,
, Vresearch on teaching, The purpose of this s:chapter is to . L
($review'thgée.assumptionssbecause of their direct relevance
} for understanding student mediating responses in teaching R
. Iy ‘ . . 4 . \ ’

effectivenessn (Duke, 1978, has reviewed implicit prqtesé

”LTWEHeBEIéé”EHéimhﬁ}béfEé&i&wék§i£iﬁmééﬁddii§iééiﬁiiné“br654m

lems. ) DR
> . .
Thecbbmain of a_ TreatmentdTheory ' ‘
.. ] e '
. At the heart of teaching effectiveness research is the

4

search for process-product relationsphAdps, i.e., relation-

ships bé;wgen teaching processes ifn the classroom:and student
* Y. . . k, ' ' . ' ' .

achievement (usually in the form'of aqademic achievemeq?)._'

Two s}eps are followed in identifying such relationships.
. N . - '
First, classes are ranked ofi the basis of mean achievement

adjusted for initial differences in entering ability. . -
Second, differences among- classes on teaching processes

measures that are associated with achievement rank are then
. identitied. In other worls, process-product research seeks
N [\ - [

to "explain" bethgp'class differences in achievement by
1dehtifying between class differences in teaching processes.

The result of this kind of analysis is a’"list of claéerom

]
conditions or characteristics ‘(teaching process measures

v

aggregated across observations) that correlate with mean
<faghievement (usually academic achievement) for the class

. at the end of a school term,

KN
A ]
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\fhe immediate empirical question in teaching effec- .i

H tivenese fese&rch is: Db process—prqduct relationships
s . exist? The-available evidence supports the donclusion that
A . . e

. ¢ - ‘ : . . .
" brocess*product'relat}enships do exikt althoughwtheir geh~

erality. is probably less than was often anticigated when
/L ‘-\ .

i+ suéh research began (see Brophy,. 1979; Good; 1979; Rosen-~

shine, 1976; on early expectatiOns in this field, see

77 "poyle, 1978a), The theoretical question is: “How ‘can that ~

be? The conceptual problem, in other'words; is hot\whether

b}

pxocess pxoduct relationships exist but how teaching pro—

LCSS@S in'classrooms affect learning outcomes 1# the
direction specified by the empirical findlngso: The.aﬁswer
. . i . . 's

to this theoretical question reayires a.process model that
, : . o |
connects teach}ng events with outcomes, It reqﬁires, that

N \

is; a ‘treatment theory designed to explicate‘kﬁown rela-

tionships between processes and prgducts° Subh a theory
" should be useful in integrating separate pr'ocess—-productv
' relationships into a larger framewofk, distinguishing -

3

between real and spurious process-product relationships,

. .0
M N
]

v and éuiding further research by predicting likely pfecess- ¢

product relationships that have not been found by casting
bro'ad'empliricalvn-ete° R | o !
| There are two key points to ren'lember ing this dis-‘ .
cussion ahd throughout the present report.. Fipgt, teaeﬁing
effectttenees findings exist primarily at the class level,
Some ettempts have been made recently to move tﬁe'anelysis

AN

to within class differepees and these attempts will be .

e i \

L
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. . discussed later in*this chapter. However,,unless instruction '

is completely individualized the theoretical problem is

st}li‘one of explaining how conditions which characterize
b

[
C N

a class overr several meetings can affect Outcomes for a

L group of stddents at the end of that)beriod, Seeond,
2 ' : . .
. ' theoretical research cannot be use:m;f decide whetherﬁthere_
i

are teaching effects. Tpis is an. rical question

~-answered by -the - procedures of “process-product- research T
- /

Theoretical work iJ directed, rather, to explicating how
/ Ll
ttacts' occur, ' '

ol JEIN

Approgches to Theory in Research on Teaching °.

teaching
5 :

A

Theoretical work in the field of teaching, broadlv

conceived generally takeS'UW)forms- (1) the qénstruction

o

of an Ordered list of variables and (2) the a plication»of

* ’

explanatory models derived from such disciplines as psy- ‘

Y

.chology, sociology,\or philosophy What follows is a brief

‘discussion of these twg . apprdaches to provide a perspective
v

on treatment theories in research o\/effective teaching. '

Oxdered Lists of Variables

b}

The most common approach to organizing knqwledge in

) the field of teaching is to construct a schematic diagram

- e

~» of the variables that presumably influence classroom . o
processes and outcomes., The most ambitious attempt to

construct stich a diagram was made by Ryans (1965). Other

/versions of thisg approach have been produced by Dunkin and

Biddle (1974) ahd by McDonald and Elias (1976). ¢

) -
A - * R

o

K




These diagrams or 'models'" of teaching usually,contain

.

three broad categor s of variables: . .

L} » -

_ € . \ o
"1l. Presage varfiables - including teachér character-

v o o isticszuuiﬁuaining experiences. _ ) ’ '

\F

. --‘%;; ProceSs variables - including the types and fre= -

"IQUtnCieS of teacher and student behaviors- in

. ' classrooms. ' ) -
o ' L . . cT .
. .73, * Product variables = -including measures of academic
" _ < _ .
b _ " achievement, attitudes, and long-term accomplish-

]

.'mentso 7 ‘. ' ({

In their model, Dunkih'and Biddle’(1974) added

another dimension: . : . ‘ ' PR

LY

4. Context variables - including attrlbutes of stu—

.dents, the- school, the community, and the class-
o '\ -
, room-(class size, materials, etc,).. ' ‘
- In thegﬂinél form of the diagram, these classes'of variables

are airanged on a page and arrows are drawn to indicate

A

probable associations among categories, In most cases -

| presage and context variables are displayed as factors v
' affecting'classroom processes, and-process'variables are
‘ seen as factors influencing  the outcomes or products of
teaching. It is also knowm tpat student attributes (as | 2 :-

~ . . . .
a "context" variable) are strohgly associated with achieve-
. . . . . . . ~ .
o ment, = - ' ' ;

’

Such diagrams have led to better data by mapping the

t ~ ¢

terrain.of research on teaching and suggesting.variables

. ; - that have.been'iuciuded'ih téhching.effectivenéss studies

\ . 1)




‘tionships or agecount for causality.,. .

'(2) a discovery Iearning model based on the more cognitive : -~

'of Rogers, Glasser, and Schutz; and- .the behavior modif i-

(Biophy, 1979). Such maps dd'not' of course, explain ‘rela- ~-:

' 1 . .
’ ¢ - . 1S

Derivative Models

Atsecond common approach to,thebriZing in the field 7~ . (
. . * ) - .

of teaching'involyes the use of models derived from social',

~ !
- .

‘ ) . ' - ‘ .
science Qisciplines/;pri/arily p&ychology. Indeed, the !

value of these models Is often claimed on the grounds’ that

- AI

they are. linked with systematic and presumably more basic

L U, Sy - e e —— e

research on h@man behav1or. o L : ’ “
‘)r

'Nuthall- and Snook (1973) identified three broad cliasses P
"of models of_teaching:' (l) a behavior‘contrbl model’%ased'

on the laboxaLory ‘studies of learning by Skinner and others,
A

theoxies of Bruner and others; and (3) a rational‘model

derived from more philos0phically oriented analySes of cog-

nition ahd learninET\\Q;ong similar lines, Joycg7and Weil , .
’ ) ) s . . e
. ’ )
(1972) *catalogued 16 mo¥els of teaching ranging'from‘sociagp
. Q . - ) »

interaction models of Thelen, Massialas and Cox and the '.‘

13 . .\
- °

National Training Laboratories; information processing '

models of Bruner, Ausubel, and ‘Piaget; therapeutic models i

-

cation model of Skihnero~‘Additional models ha&e heen, ’

‘developed by Easley (lb77)g g . - ) - o

- These derivative modéls are.full of'presuppositions
about prqpesgiproduct relationships, but little supportinganﬂ
data are typically given. In most instances, ’the models

are used, pxesu iptively a? rationales for pyrticu],ar ways




4

.
a ! . \ ' ' . [

of teaching -or as arguments.for the importance of partic-

-

'ular kinds of 1earni"ng gq,als. “The models are used, there='

fore,/as external oriteriawfor judginé the adequacy of' "

rexisting prudtices or the 1egitimacy of existing goals for

. , -

schooling. Much of "the rhetorlc, amd even Some of the g

r
Y

research, surrounding the models is" designed to persuade

rather than‘describe or explaino In’addition, training

=

progxams are often created to enable teachers to learn how

) .-
to conform more closely to the d1ctates of the model In

an extreme iorm the prescriptive attitude. has prompted

~the recommendation that classrooms be redes1gned to corre-

spond more Llosely to the structure of the psychological

\

experiment (GI&ser, 1966)

3 .
Teaching effectiv®ness, researchers seldom posit broad

-¢xplanatory models that define a prior a set of teaching

conditions or educational goals (Brophy, 1979) They rely,
rather, on 11nd1ngs from classroom studies of " process-

pxoduct xelationships to formulate prescriptions for

K3

‘teachers. Nevertheless), they,often borrow empirical gen-

eralizations from psychology to account for a specific

- process- product correlations (see,, e.g., Good & Brophy,
fi978) he character of the propositions uSed to. explaih

. -process product relationships will be discussed in more

+

dgtail shor_,tlyo But first it 1s necessary to examine some
of the more general treatment assumptions that operate in
[

teaching effectiveness research,
. ' . A3

R . o . . _ !

.~
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« - Treatment Assumptions

- .. 'The field of research on effective teaching is char-
~ v

o acteriaed by several bas1c assumptions aPout causality in

’
-

a,

”

teachihg (see Doyle 1977b). These are the faken—for-"‘ ;p .-
granted notions,that impliCitly guide the framing of |
analyses.and the interpretation‘of results.- Threeiof

these assumptions will be discussed here.

) . First, there is a presumption of treatment effects for
; . * . .

""““'“"""”"““"""“”,p}ééess':pr'éaua‘t rélationships, = When a cSirelation is - .

N ) . ) - .
* - \;/fQu“d between a process vaéiable and achievement, it is

L ¥ o -
often tacigﬂy assumed that a treatment effect has been

identified Since process variables are usually narrowly
defined categories of teacher\behav1or3 such as clarity, S

‘praise, enthusiasm, criticism, etc., the treatment_unit i

..in dlassrooms is assumed to be relatively small and any one
[ . . * N

study may identif ‘% large number of treatment 'effects," . ' ;
Study may M _ v ’ .

v

)

. dd.e., significant process—produo& correlations. Pre-.

—

sumably oveiall effects—-i e., between class differences

in adjusted achievement—-are the result of a summation of

the "small effects of each process variable unit., . : _-7‘
6 .

second, the search for criteria of effectiveness has

piediSposed investigators to assume that the direction

»

causality in classrooms flOWS from teachers to students. .

Pox example, in McDonald and Elias s (1976) modLl of "
)
teaching, Uteaching.performances are.conceptualized as
- . , -
antecedent events whose immediate effect is upon student

behavion, and this behavior in turn is the antecedent

* v

’

&>
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) c -t ' " ;
evept to the'consequences of‘leardeg" (p. 73), As a

Yesult of this orientation in the field correlations

o

- between teacher behavioxs (such as enthu%iasm or praise)

L
are otten 1ntcrpietep—-despite periodic admonitions--as

1] - a

evidence that these teachex behaviors cause students to
learn more ., _Teacher behaviors,.in‘other words, are seen

primarily as treatment variabiles.
. . : . . v ' ! ..
Finally, tnere'has.deen a tendency in research on

. teacling to look ‘for causes oi.student learning in the
2 "
1nterpelsonal af@na of the classroomO‘ There is a bias;

»

'1n other words, towaid interactive dimensions.of teaching,.

Thuéﬂ studies hdve iocused on the public behavior of
.
.teacheis (lecturing asking questions,: praise, criticism),

»

the types and trequency of.teacher- student contacts, and
s ’ L)
various amounts 0f student participation in classroom

activities. Treatnent effe%ts are assunmed to occur during

42§£per-studcnt interactions,
These treatment assumptions. are reasonable; without"

.pem, proc¢esg-product correlatLons are uninterpretable,

For _bresent purposes, hoWever it is necessary to under- -

L 4

stand that these assumptions are problematjc..’ The fallowing

“'\ !

dis(ussion iocuses on three aspects of the problematic
nature of géncral treatment- assumptions’ in research on /

. N y -
/ . .
teaching, lat_ ’ ' ] ‘ o (' .

Fir ; pxocesé variables are intercorrelated Some
procesg: varfnbles may be consistently associated with
’\

achicwcmcht only “bevause: they are corrclated‘with actual

e . A
. '\A & ™ v
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P A | - S
treatment variables, ¢ By themselves; they may"have little

&

or no effeet on outcomes. Thus, to single out one pre-
‘oictox of achievement as if it had 1ndependent effects on
outcomes can be misleading For this\reason, a 1ist of
dibcrete teach1ng variables associated with achievement is
very ditticult to interpxet " What is clearly needed-is_
some¢ way to 1ntegrate‘separate process~prodhct relation—
ships intc a unified . treatment theOry. There are two
methodological appréaches’ being taken to ﬁhis problem., The
first 1s to cluster Variables prior ‘to the analysis of
.plocebb product xelationships (see- Cooley & Leinhardt 1978;
2Soar 1979 Solomon & Kendall 1979) The second is to run
(oqulabgons on dlscrete teaching variag&es and.then assemble
variables that are significantly related to achievement into
a battexn that appears to describe a, composite treatment
model (see Brophy & Evertson, 1976 ; Evertson, Anderson,.&>
Brophy, 1978; Good & Grouws, 1975; Rosenshine, 1976).
Clearly both approaches have limitations, It is likely, .
however, that the second approach captures actual:treat— '
ment variahles better although it may not provide an
accurate descfi?tion of what the treatme t was‘(Cf; érophy,
1979). | ///l o .
: . . y
Second, teacRing treaimente qccur in an interpersonal

setting. Investigators from.several-fields have pointed

- 4 . .

@ , ]

Such a "model" is not a treatment theory, i. e%, it
does not explain how teaching effects occur, Rather, it
organizes a set of discrote predicto[s of achiovement

!




o

e
a

S~ ¢

out that causality in interbersonal relationships is recip-

n

rocal (Bell, 1968; Fiedler, 1975; Gleaéon,‘1977; Klein,
) . , R . R .
19?1; Lewis & Rosenblum, 1974, Ideber & Weisman, 1975), ‘

It is,feaSQnable'to argue, fhérefote, that there are inde-

- pendent student gffects in classrooms. Tﬁg;e»e££§Q£84§F§9§wi

) " ' - o ' ll -
likely to operate in two ways. First, there is a student
effect on outcomes; general ability is likely to have an

-effect on achievement that is independent of treatment.

td
[l

Second, there is a' student effebt_on'teachers: differences
: H "

ih general ability are likely to be associated with dif-

ferent patterns of student behavior in, the classroom, These

L)

~— student effects compl}cate the interpretation of proqeés-

product_relatiOnships. For variablegs such as .enthusiasm

and praise,.it.isqquite 6;ssibie that teachers are more
enthusiastic with groups of high iﬁhiéving-students or:
that students who score high on achievement tests also

behave in classrooms in ways that ‘elicit teacher praise or

» . "
acceptance. Similarly, a negative correlation between
) L]

management cdmments and achievemgnt may simply mean that
'studehts who score 1ow.on achievement tests also behave in
classrooms in ways ﬁha; require that a teacher attend to ~
management, It would.be inappropriate to éssume that
/ . .
management cémments cause low achievement. Adjusting
achievement for entering ability and matching classes on
otherstudent characteristics can reduce the inf}uence oIl

these gtudent effects on process-product correlations,

Nevertheless, it ig still likely that the composition of

’
o

25 - S "
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v { l
a class inflgences both outcomes ami teaching processes

(Ct, Erophy, 1979), \

Finally,‘teaching treatments are administeréd ts a u
group, in contrast to the“situation in;psychological exper~
.imentsu It isssifficult, therefore, to kfiow how the treat-
ment was distributed_to the class, Studies of teacher
deqision.making~(Clark.& Yihger, 1979) indiéate that
teachers often inténd to teach™to a group. Yet, teachers
‘also déferentiate amohg students in the nature and quality.
of thoir“contaptsl(érophy,&.Good, 1974; Cooﬁer, 1979). At

'thp same time, teaching treatments ﬁn‘classrooms 5re not

individualiz@éd. Furthermore, contacts between an indi- |

>
t

vidual studes{ hnd“the teache} are witnessed by others in
the olass; so there are'likely to be vicarious‘treatmenp
‘etfects in classrooms, Ascertaining thé distribution of a’
: treatpgnt to a clsss is complicated further by the faCt that
S . “descriptions of treatment conditiohs available in process-
.product studies are based on an aggrega£I;; of process data
across several observat}ons. Such an apﬁroach may veri
g well cpmtine several different treatments into~é composite
) descéiption of a tneatmeht that no one ever reseiveq in a
. glvén class, L |
Q\ B This brief discussion suggests that deséribing treat-
| ments.yin classrooms is alrormidablemproblem. Cer%ainly

more information about thg internal sequence of class

sessions is reqdired before an adequate description of




. ’ ’
¢ . . .

o .
treatment conditions in, teaching is possible., Until then,

A(l integprétihg'process-product oorrolations is avborilous
| business. ' o O
\“'Pbe COmpleﬁity of the treatment setting moans.that‘an,
adoouategﬁreatment theory for‘classrooms will -require con-
structs.from several disciplines. In fact, thero is - »

"cvidence ol increased attention to teaching in disciplines

\-
othex than psychology° The fields of sociology, e.g.,

Schlochty, 1976) and.linguistics (e.g., Cazden, Hymes, & “

John, 1972; Gumperz & Herasimchuk, 1975) are especially -

a

Nrominent in this movement., = Several investigators have .‘ h 6
applied the concept of "work" to the analysis of class-

room processes (sece, e.g., Barr & Dreeben, 1977; Dreeben,

[}

1973; LeCompte, 1978; Westbury, 1979). Several studies
have ﬁlsgﬂgocused on the systematic analysis of discourse

puttorns and language cdﬁﬁetencies in classrooms, with

paxtl(ulax attention to processes of negotiation (see, e, g.,

<

Edwards & Furlong 1978; Kluwin, 1979; McDermott 1976;

Mehan, 1979; Miran, 1975; Shultz & Flo;ro,\iazg; Sinclair &

Coulthard, 1975).
At the pfosoht time@ much of this work is scattered
{ acgoss séboral different research questions which often
have theff origins in the parept disciplines, Mobeover,
those’disciplinos bring their own set of implicit treat-
mon} assumptions as well.as coneructs that were designed
o, to explain prdcesses: in settings that are quite different ’

[

from classrooms. For example, work goes on in- ¢lassrooms,

L]

v \
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but a:classroom is certainly not a factory. Whether these-

Q. . .
imported constructs will explain classroom phenomena remains

to be'seen; Nonetheless, research from sources other than
' ] .
4 Psychology, will be necessary to unravel the complexities of

. ; |
classroom treatments,. : : '

P .

Mealational Asggpptions

< Mediational assumptions in fesearch on teaching
effectiveness are'usﬁally implicit, reflecting the tacit
‘éopﬁitﬁents of résearchers‘in the field (Cf. Dunkin &
Biddle, 1974). Their most complete expressionQis foﬁnd
in atfempts to account for;the selecfion of variabies or
t0~exp1a{nspecific findihgé from process-product studies,
Because they are tied to specitic findings, exélanatory
proposig;ops about mediat}qg procésses are offen isolqted
from qaéh other and there is nd‘necessary consistency
acCross expLanations. One investigator may use different

‘th0011eg to explain different relationships*(see, e. go,

(oodoy & Leinhardt, 1978, pp. 47 -72), | Y /

" Two general mediational assumptions underlie'thihking

\

in research on effective teaching. The first emphasizes /

student motivation as a primary m§diator of student achieve-

ment in classrooﬁs. This assumption is widely used to
explain teachdng effects‘éng\Fo'prescriée improveméhts in
curfibulum and instruction. The second assumption is based
on the concepé of practice as a necessary condition for .

learning. The focus on practice has become prominent

rocently ag attoention has turned to student behaviors in
, . . %

L]




+ studies of teaching effectiveness., Teaching effects occur,

in other words, because teaching processes either motivate

L d

gstudents to 1earn or provide opportunities for‘apprOpriate

‘4

.

practice,

Each of these mediational assumptions is described and

evaluated in the following sections. - ' _ ”‘:_
Assumption I: Motivation B ' L 4

“Perhaps the oldeét and certainly the most commonly

used mediatfbnal 1bsumpt10n in etfectiveness research is
based on the concept of motivation, Thes logic of this
assumption is reasonably straightforward., A desire to
‘learn %s a prerequisite.for learning to take place. There- . f

fore, instruction which is attractive, responsive to
S . .
individual interests and preferences, and offers praise

and’subport will be more effective., This assumption under-

. A
’ r : ~

lies the social interaction and therapeu#ic models identi-
fied by Joyce and Weil'(1972)o_ The assumption is also

undergirded by a iarge atount of laboratory research on

Iy r

such constructs as reinforcement (Glaser, 1971; Leeper &
Greené,‘19751 Lipe & Jng, 1971), selféefficacy (Bandura,

1977); attributions (Weiner, 1976), and locus of control

. (Letcourt, 1976), g
] ' ©

Within research on teaching, the work associated with

interaction ana1y51b (Amidon & Hough 1967' Flanders,
970)/13 baged on a.generalized notion that motivation is v
h . ' *
a central mediator of teaching effects.: The observational

categories wero constructed around tho dimensions of

!




dominative (or aythoritarian) and integrative (or democyatic)

"intluence styles. It is assumed that_integrative or .

[}

indirect teacher influence motivates students to learn and
. .

elicits the kinds of information'seeking and processing

responses necessary for high'leveISaof achievement. The
teacher's use of indirect behaviors (accepting feelings,
praise; accepting ideas, and perhaps questions) frees the
student to initiate ideas and.pursué independent and

g : : 4 . \
meaningful learning. On the other hand, direct teacher
behaviors (lecturing, giving directions, criticizing).

restrict independent action and thought, reduce personal

motivation, and obstruct- higher order thinking and problem

solvingoj‘lge emphasis, in other words, is On removing .con=
straints, "increasing pupil initiation, and providing
warmth and support‘(Flandern 1969) in order to elicit

unspecified cognitive and affective mediators of learning,

In many respects the model on which_ interaction analy-

"sis 1is based gas been used to prescribe a way of teaching

rather t?an to explain a set of process—product'correlations.

Much of the research on interaction’analysis has been
» . ’

oriented to “training teachers to be more indirect rather

‘than verifying the effectiveness of indirect influence in

. *
classrooms, Y

t

\\ There is a curious’ connection between interaction
analysis and reinforcement. theories, Strict contingency
management Qr behavior modification formulatigons were o

?

never explicitly used by thepprﬁmari authors, of the

¢




- ¢ ¢

approach. Nevertheless, the emphasis on praise ‘and

'acceptance of student;responses of ten led‘to informal

~

-

"reinforcement" interpretations. Indireét teacher’
W,

behaviors presumably reward student responses and thus

strengtheryr them, - Hence, classrooms which score high on

A

indixect teaching can be viewed as classrooms in Wthh

there is a large amount of reiniorcement availablé to

N -

ok studentsu Unfortunately, the observation system recorded -

r

« only the total amount of teacher praise and acceptance., .
ﬁFor'a tull reinforcement interpretation it is necessary

' to know when praise and acceptance are, given and what

o ~ responses are being reinforced..® ( , : o
¢ ’ N\ ’ . ' . \
' Tho@é_are at least four other traditions in research !
— T -~
: ' L -
-on curriculum and instruction which are baéed on motiVﬁ—

tional assumptions. First, an emphasis on the beneﬁicxal

-

effects of’ iloedom and pupil initiation is found among

(

advocates of open education and informal classrooms

(Barth, 1972; Walberg & Thomas, 1974). Descriptions of

A
LN

such pio&fams dndicate that there can be much less teacher
dixectionoi activity/é%d much more reliance on pupil ’
choice and initiative than in.more traditional‘programs
'(Resnick, 197%) . Second,_thc_concepts O0f interpersonal
™ affiliation, motiuation, and rewards are often used to-
emplnin the potemtial benefits of cooperative learning

,teams (nronson, Blaney, Stephen, Siﬁés,‘&'Snapp, 1975;

Johnson &-Johnson, 1975; Slavin, 1978)., Third a reliance
{ ] ' .
on motivatibn as a central mediator is also clearly
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evident in the analysis of q1ffqrenqes in Jachievement . a "
between whites and blacks (Banks, McQuartpr, & Hubbard,

1978). Understandably, thén, “motivation is often posited
Nas é ke&-med1at6r of thé‘effects of desegregation (ﬁq@dley &

.- Bradley, 1977). Finally, the extensive work on student
. ' 'perceptions of learning environments relies heavily on -

.

motivafional codstructs (see Walbgrg, 1976) .

::\"'A_"

L.

. ’ The second nfediational "theofy in research on teaching

Assumption II; " Practice

L]

is based on the concept ot practice. ‘The logic is. that

stutlents must actually work with the content they afe

“»

. expected to learn. Teaching proceSSés which expoée stu~
. . > ) )

dents\to.thd“Contenf and provide sustained}opportunities

‘to practice will, according’ to this model{ influence

achievement, ", ' «

/The simplest form of the practice model is focused on
l¢‘ the way informaiion_is presented to students, Studies in
‘ ‘ . "'\...‘ v ) N N

. this tradition have been directed to the qualities of

teacher eiblﬁnatiods, the frequency and types of teacher

14
3

duestions,'and severél indices of content cokprage,
including opportunify to learn the criterion material, *
VO " overlap beﬁweén curriculum and the content of the achieve-
- ‘ment test, time ;llocatea to different content, and the

-
pace of instruction (see Armbruster, Stevens,. & Rosenshine,

M 1977; Belgard, Rosenshine, & Gage, 1971; Gall, 1970; Gall,
. Ward, Berliner: Cahen;‘Winne, Elashoff, & Stanton, '1978;

Good, Grouws, & Beckerman, 1978; Program.on Teaching
o . ;

o
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Effecti&éness, 1976' Rosenshine, 1979‘ ‘Walker & Schaffar~ \
o

zick, 1974) The premise underlying this work is that

btudents must bé exposed. to the content if they are to

. ce

Pl . r N
\ ' . ’
~ ] . . [

[ XY
A moxe elaborate *form of the pnactice model incor-

~learn it,

. i

porates a direct measure of student behavior in classrooms,‘
._ - s A\

suUch as attention, time on task, or engagement see Fisher,
Filby, Marliavc, Cahen, Dishaw, Moore, & Berliner, 1978;
Lomax & Cooloy, 1979; Rosenshine, 1979) . In'this form of

the p;:;ﬁice model, mediational assumptions arenmore
it

expli QFaining results from what students do, from

"pupii,pursuits" (Harnischfeger & Wiley, 1976) , Opera-
tionally, what students do is USually meaSured by some
indicator of the time spent "on task., Teaching processes,

in turn, are seen as one of the factors that affects the
. - ’
amount of time on task. Teaching effects, then, are

. ) e
mediated by engaged time, [ 1

Engaged time can be measured globally as a class

average of attention for an observational period. A more

A

refined approacn to measuring engagement also records the
crrcumstances unider which attention occurs. Such an .
approach includes a consideration of the quality of stu-
‘dent engagement, In the study of "acadg;ic learning time"
@Fishcr ot al,, 1978), tor instance three dimensions were
measured: ongagemcnt, the content being studied, and'the

difficulty level of the material for the student., .Academfc
\J . .

learning time is recorded as the time'spent'Working at a

of
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chhievement (Brophy & Good, 1974; Cooper,w1979;\Good &

contacts is defined by such dimensions as the content and

(Weinstein an

gssignment. In other words) motivational efXects OR

high level of success with content covered. on the criterion L

-

l

test The more units of this kind of engagement that are 7 S

accumulated the more . the student learns. ' § LR

’
%

The concept of practice is also us d to explain the ‘

h
. diiiexential effects of teacher expectations on student

:ﬁBrophy, 1978) In this case, ‘both motivational and, prac-

tice dimensions are combined The basic argument is that -~ °

teachdr expectations ior a student's performance affect . ®
o , !

the quality of teacher-pupil contacts, The qual,ity of these

*

frequency of -contacts, the type of questions difected to
X ) . - /

_ A . ( R T J
.2 Student,\ the amount of time a teacher waits for an ' 1/

ansVer, and the/type of feedback a-student'feceives.

| ﬂ&ddlestadtwll979; found that students are - a
‘aware that différences in_teécher'behavicr alcng.these ,
dimensions are asswciated with different achievement leVels.)
The sature of teachef:gupii”contacts clearly determines the -
qumber‘and quality of fhe opportuHities to participate that
a student receives, lIn'tﬁR\case of low expectations,“a ¢
‘student may not be -given a cﬁggce to~practice relevant
skills The quality of teache;: up11 contacts also affects
a tudent S selt concept aspiratist, and beliefs about

eifovt -outcome relationships. These\ﬁgctors, in turn,

aitect a student's willingnesg&}o.particdpate in academic

.

work by volunteering_in a discussion or trying to wark an

»

L 4




. achieyement are mediated by practice. From this perspective,

“

\
&

etlective teachers presumably provide students with the

-

opportunities to participate, encourage them to use these

opportunities, and give them clear and explicit insuructlons

L il ’,

and- teedbafk so that correct responses are learned.

- ]

Support for Mediational Assumptions

“ 1 .

o~ In this section, the empirical support -for mediational

assumptions based on mbtivation“and practice is assessed.

Despite the clear'appeal of motivation, the evidence
for this mediational assumption is not especially_impressiue

from the perspeotgves of process—product reseagchx' Moti-

vation variables clearly.differentiate'between‘high and low
. | : B

’ \ o 1]
achievers (see, e.g., Bar-Tal, lg78)u ‘Nevertheless,

‘teaching process variables that appear to be associated

" with motivational .constructs have not consistently prédicted

S learning 2utcomesu Few of tne inte:?ction analysis vari-
ER ables, for instance, wéreﬂfound to be correlated with
‘facademic achievement, especially’in the early~elehentary
g\radeso -lhe'data suggest, rather, that direct and
structurdd teaching of content is related. to higher achie;e—
ment in these basic subjects (see Broph;, 1979; Good, *1979
. Medley, l977' Rosenshine, 1971, 1976, 'l979) Indeed in
Cooley and Leinhardt's. (l978) study, the ""motivators con-
‘str ct," which contained meaSUres of curriculum adaptability
and, ractiveness as well,as:indicators of fnterpersonal

-support, was only weakly associated uith achievement,

»

.
R

L
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whereas the*amant of content overlap between the curricu-
) ¢ . , .
" lum and the achiévement ‘test "was the-impo%ﬁant predictor

of gain“*kp. 32); : | " T

A similar pattern is evident in the other areas ih

./. i ‘ 4"

which instrhqttohal programs are puilt on the assumption

n

that motivation s a primary mediatoro Most of the eval-

ative data suggest that informal programs and open class-

4 )

p N
rooms, whleh presumably engender higher motivation to~

[N

. learn, do not enhance‘academic achievemoht On the other

hand formal, structured programs appear to have p031tive

effects (R, B. Anderson, 1977;_Becker 1977 1978} Ben-
nett, 1976; Hoqyitz, 1979; Traub, Weiss, & Fisher, 1976;
. te ' -

Wright, 19795). 'The‘researeh~0n cooperative teams and’

individualized programs also indicates that academic
achievement is enhanced ‘to the extent that academic tasks
‘are cleardy,strdctured and accountability is high (Cohen,

Q Robbins,71979' Slavin, 1978). Motivational con-

ditions by themselves do not. appear to be sufficient for

Intiii

academlg achievement in elassroems// These results may
retflect the fact that a large amount of pupil choice'leads

to 4he decisien hy some students-not.to-participate in the

)
<

treatment at all The treatment may-not therefore apply

uniiprmly to all participants in informal or high option
settings (see Stodolsky, 1972, 1975) .

. ‘ .
and Beckerman (1978b)-foqnd that student engagement was

Tn-additign, Good

higher on work the teacher assigned than en work the stu-
dents chose, . . \ \ | s

™ "

I




" assumptions based on the concept of practice. Teacher .

-
. »

/4
hypdthesis point to nonacademic outcomes, such as’ improve-

In ‘many instances, advocates of the motﬂvational

ments in Sell—concept, attitudes, and interpersonal’
. * "

. & . »
dfflliatiénl as the major effects of their. programs. Here
the evidence'fop'positive freatment effects is stronger: v

. a \
pzogxams designed to motivate appear “to affect motivation

vaxlables (see Peterson, 1979). This patte;n of findings'l

]

raises some questions about the motivational hypothesis,

: however., If motivation is an iqdependent outcome, then it

is diffﬁcult to argue that it is a mediator of achievement
in classrooms. L.

Regérdless of ‘the validity of - this argument, the
[ : . . .

evidence suggests that motivation alone is not a *central

mediator of process~product relationships° This is not to

say that motivation is not involved in school learning. .
. \ ) .
Certainly motivation accounts for sﬁddents' decisions to
» ) ’

particfbate‘in-claserOh tasks and their'persistencé at

these tasks. But motivatfonﬂhas not been a-very useful .

¢ o 2

constrﬁct_fog generating teaching variables that are good -

predictors .of academic ac‘hieyen‘len'to The motivational
qualities of olassrdbms, defined in terms of attractivenéss,

~——

responsiveness to.interests and preferences, and the .

camount of pupil freedom, do not appear to be. independent

causes of student achiévement.

A better empirical’oase cah be made for mediational

»

il &

clarity appears to be consistengly related to student QK

-.
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achieverient (Rosenshine,.197lll Reqth stugies have also

fbund that‘severdl measureg of confent cdyerage,’such as‘the
x_bpportunity to learn criterion matérial, overlép between |

curriculum and the content of the.achievement test, time

actually alloc%:ed.to inqﬁruction in spepific Conteht; and

‘ ’

the pace of instruction, are posl@ively relaﬁﬁd EP learning -

outcomes (Good, Grouws, & Beckerman, 1978; Réseﬁshiné, 1576,

1979). Presumably such classroom conditions provide for

more and befterfbractice.

'Empiricallsupport.for the variable of engagemgnt-—a

more direct measu}e'of prattice--is also availgble. There.
is.fairlyhconsistent evidence thaé students who pay atten=
'tion, comply wigh rules and procedures, and actively
participaﬁé in acadqﬁic activities alsolleafn4more than
st?dents who do not exhibit these qualities (Cartledge &
‘Milburn, 1978; .Hoge &‘L‘uce,‘19"79; Lambert, 1077). Similarly,
)sfudents who accumuldte more‘écédehiq lea;ning‘time tend

to learn more than those who do not (Fisher'etkzi.,-1978)o'
"In other words, studgnts whé practice more appear to achieve
moie. - The evidence for behavior-achievement relationships

is not, of course, cbnclusive. .Neither attention (Hgli, '

Huppertz, & Levi, 1977) nor participation (Power, 1977b)

'{;g always related to achievement, and the ''time-on-task"

L

variable needs to be carefully interpreted (Lomax &
_Cooley, 1979). Hoge and Luce (1979) cenclude from their
.comprehbnsive review that, ''at best, only moderate degrees

- ST ¢ s
of agsociation have been established between classroom ~
. ' . ‘ : )




\ 4

. behavfors and academic achievement" (p.-493). ‘They further
4 C £ _
argue that "there remains considerable uncertainty regardin

? N )

factors which mediate the behavior-achievement relations.

and considerable uncertainty regarding the nature of these

relations” (p. 493).
¢ .0 )
Although pra'ttice would seem to be necessary for

achievement, there is less direct evidence that practice

mediates teaching effects in classroomIQ There are twd
st,

®n

reasons for 'this state of affa;rs. Fi

a measure of practiée, is confounded with .student ability .‘
.and inclination to engage in academic activitids (see |
Campbell, 1974; Metz, 1978), Sfudehts who score higﬁ on
achievement tests are also likely to pay étténtibn, complyA
with rules, barticipate in classroom activities, make fewer
errors on assignments, and,give-fewer wrong answers to

'f teacher questiéns. This confounding is impoftant because
in analyses of_}he relationship between éngagement and
uchiévement, the pupil rather thap the classrobm is often
fhe unit of analygis. .As a result it is oftén difficult
to'disenfanglo teaching effects from .student effects when
attempting to identify causes of achievement. Along these
lines it is‘interesting to note that in the study of aca-
demic learning time (Fisherjet al., 1978)3 allo;a ed time
(a measure of cénteqt covered? and‘engagement rate {a mea-
sure of student behavior) were, as sepgrate variables,
more ﬁfrongly corrclated with a@hievement than engagéd

. . ' , .
time, .which was the product of these two variables and

A}
-

[ 4

e

. \l}‘ _ ' - 69 d(’) . ,




thus a more specific measure of time spent practicimk

) »
v

Ttontent., .

Se¢ond, it has bgen{easier,to connect student behavjors -
with*b&?bomés'tuan it bas been tp_gonnett teaching processeé.
to‘studeht behavio;'s° There 1is somé evidence from' process-
process studies that engagement varies with differenf class~-
room formats: student- involvement appears to' be higher,
for‘example, %n teacher-led whole class activitie§/th§n in
selffpaced seatwork (see Good & Beckerman, 1978b; Gump, !
1967; Kounin & Gump, 1974), In turn, there is evidence
‘that in basip skill subjects the'uSe of who}e—class formats
is correlated with achievement (see Evertsoh, Anderson, &'
Brophy,.1978; Rasenshine;, 1976, 1979). This 1s:suggestive
bu; not éonclusive evidence that engggeﬁent mediates the
ettects qf whole-class imstruction, assuming 6ther seiecfion'
: Socisiqns are not operating--e.g., that teachers use ﬁére
whole-group instruction wigh higb'ability~classes,. More

¢

direct observation of this connééfion in a singlé study

B \

/
is needed to verify whether engagement mediates ‘the rela-

‘tionghip between whole-class instruction and achievement.

In the BTES study 6f acadeTic learning time (Fisher-
ot al,; 1978), the interrelationships among teaching process
variables, academic learning time, and achievement did not
'clearly support ; mediational int;fpretation;_ The strohgeét
resuylts were flor teacher self-report or'fating variables;
‘the Qbsorved teaching process variables were 1esé con~

siéknnply related to the full academic learning time
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variable. Some of the, process variables related to achieve-

. : L)
ment were associated with only segments of academic learning

“time. Similarly some process variables weré%?ej;ted to

» v

ehgagement or error ratk but not to achievement., The

) \

authors concluded that "ALT (academic learning time) and
feuching provess variables contributed relative1y 1nde—

pendently to the prediction of achievement'" (pp. 7-37 to

"

7-38)., Partly for this reason, the authors argued that

-

*"Both ALT and achievement are incomplete but useful

3

measures of student learning'" (p. 7«34), It would seem,'

then, that academic learning time is an outcome of teaching'
rather than a mediator of teaching effects.' \

Finally; research on teacﬁér questions is even more
prQQ;ematic'for thedpractice theory of)mediating proogsses,
%ludies in this area have not shown that exposure to higher-
cognitive questions is correlated with higher-cognitive
achievement® (see Dunkim & Biddle, 1974, Gall, 1970; Prograh
on Teaching Effectiveness, 1976; Rosenshine, 1976;‘So;r,
1979; Winne, 1975). One recent experiment'found,”for

instance¢ that students who received 25% and 75% higher

\ '

cbgnitﬁve questions learned more than students who receiyed
50%-higher cognitive questipnsr MpreoVer; "studehts %n tﬂe
\25% HCQ treatmen£ éutperformed students in fhe 75% HCQ |
treatment both qn.the knoyledge acquisition and highbf
cognitive measures. ., ;” (Gall et al., 1978, p, ‘196), In
thdﬁcaée of~ teacher questioné‘itlwould seem that oppor-

. ' []
tunities, for practice do not lead to the type of achidve~

ment that might be expected, N

41 '
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In summary, the available data only partially support .

the premise that practice mediates tqaehing'effecps in

classroom environments., The comstruct is certainly a

plausible mealator but an understanding of how practice

v

\ ., .
operates in classrooms awaits more detailed obsgrvation

@ . *

and“analysis.
An inferes%ing patte}n seems to have emerged in the, ! '

réview-of mediationai models in this chapter. Many of the

variables around which explhnatory models are built--

motivation and engaéeﬁent—differentiété reliably between | li S
high ;nd low achieving studeﬁts. A similar pattern is

ovident in studies of more specific levels of information
processing: successful. learners extract information d
effiéiently from stimul&s(displéys; encode gnd rehearse

the information\app}op}iately, are lqss easily distracted,

and are ;lexiblo in adapting to fhe.chanéing deTands of ~
learning tasks (see, é,gyxyzattig, 1975; Edfeldt, 1975;

Maccoby & Hagen, 1965; Silmgr, 1977; Smith, 1967; Willows,

"~ 1974; Wirtenberg & Faw, 1975)1 Moreover, successful learners

appear to'uée these learning strategiqs spontaneously, with °

little special prompting from a teacher or an instructional

\

program (Brown & Campione, 1977). "

L .
In a mediational approach to effective teaching,

information about processes that differentiate bétween - v
high dnd low achievers is often used to explain process=- IR

product correlations. - Thus, teﬁching variables that
L P

’ . ' :
correlate with achievement are presumed to do 86 through .

)

.




processes and differentiate between high and low achievers,
In this way engagement, for example, is uged to explain
the effects of direct instruction. Since engagement cor-

relates with achievement, diree&\instruction must be

effective because it increases engagement, - 5, o

This form ' of thinking in which student attributes are

used to-explain teaching effects is very -‘close to an-aéti-
tude-treatment .interaction (ATI) model.- The research on
antitude—treatment interactions has been extensively
reviewed by‘Cronbach and Snow, (1977), and such a review

need not be repeated here, Neverthe&ess, the ATI model

»
needs to-be discussed because of its close association

with a mediating process paradigm and because, on the

surface, it appears to offer a way to identify processes

»

that mediate teaching effects,

1

AptitudetTreatment Interadtions
I

The idea that characteristics of students interact

with teaching‘methods has a long history in education-
(see_Hunt, 1975;\Mitche11 1969), The logic of - this work
is that aptitudes of students--including ability, atti-
1udes, and personality dimensions such\as self-concept,
anxiety, and conceptual style—~interact with characteris;
tics of instxuctiona} treatments to determine outcomes,

' .
Achievement wi11 be greater for. types of students, pre-

sumably, if students are matched.to treatments which are
compatible with their aptitudes, It might be hypothesized;

for instance, that students with high anxiety or low

0
S \
. .




In this area, {ests have been developed‘which.differentiate

perceive their enviionment analytically items an@ ,jfif“),'__kif

three ways (see Cronbach & Snéw, 1977),° First win the;case IS

’

b )

) J \ ' e
initial ability will achieve more fr m\instructional pro=-

cedures that provide structure and guidance than they will

from procedures that rely primari}y on self -direction,

One popular matching model focuses-on-a personality’ (

~dimensiog known as cognitive style or conceptual tempo

4

. \
(Kogan, 1976; ‘Witkia, Moore, Goodenougfi,” & Cox, 1977),

among students on such dimensiong as field‘dependencs
independgnce or reflective—impulsive tempos, " These : T-
dimensions appear to represent relativeiy stable‘pd%ferepces ﬂ~'
for peiteiving and processing information. Reflectiue . ~”:,#
thinkeis, for 1nstance, take longer to respond-and are more ,:Vyjhr
nalytical when identifying ambiguous figures than impu1—~z e

sive thinkers who respond rapidly and frequently guesso‘;f'
) L

13

Along similar lines, field 1ndependent persons tend to

experienced as more or less separate from the surrounding MRSt

field. In contrast, iielp dependent persons tend to sée ud ;”f¢27

items . as embedded’ in the field in which they aretexperﬁf

ienced It seems to follow thatcsuch informatiOn aboutf?_ﬁ ,nlfi

student diifeiences has important implications Tor teaching. .3_¢}@
) . L
Information about student aptitudes can be used in LN

/ N
. R

. ! Lo B
of such dimensions as cognitive *tyle, instruction can be-w=ﬂ

adapted -to capitaliae on information—processing preferences.,g;

“Second, iniormation ‘about .specific piocesses such 48 .; Jx*mw G
%“°°di"g dr reticarsal strategies (e g( elaeration) can RN
BN - T e
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be used to train low aohieving students to use\the'strgt—f

R

_ . ) LT ' !
~eglies employed spontaneously by high achieving students--a

remedial ma tc ing' (see Cartledge & Milburn, .1978; Weinstein,

’ achieving students by prompting achievement producing

o 1epli(ate and sﬁﬂe are difficult toTinterpret,_rThe

Ctonbach and Snow ~(1977, p.* 04) also point out that the

.”Plocéduros that’ roduco the Intellectual demand -often

1977). Finally, information about specific information

4

processing strategies can be used to design learning

énvironments whith make up for the-deficiencies in low ) f

i
. v . .

reﬁponses—-a compensatory matohing (see Rohwea, 1972;

w~mg ‘1976) ..",,-; T ‘ .
\4\/ v ¢ . ' ' ‘

]
How v1abﬂe ib the ATI assumption? Cronbach and Snow

(1977) conclude that aptitude treatment interactions exist.

I'y 0

‘.t At the qame time manx dnteractions are ‘not easy to - ’

LN

(7]

Lloaxebt inteiactiong‘seem to appear for the dimension of
general qbility. T '_b', wﬁl .-'- L ‘,ff"' S .
o K o ;- o
Whon one txeatment 1s‘fu1Ly elaborated whereas '

*
' .

the other leaves much of the burden of organization o

qnd intorpre%qtion to the learnei, the regression-ﬁpﬁ "
slope in the iormer-tends to.be less steep. -That

”i$w Highb pnofit-ﬁrom-the opportunity to process

¢

¢
tho intormafion ﬂh their own wqy, Lows tend to: be ‘

hqndicnpped (Cronbach & Snow,v1977 p.,500)

" 1

oqfocts of genoral dbility on achﬂevement depend’ upon

[l
! -

dogzee of 4ntolleotua1 work that is required to Pearn°

Fhe_

-
A

twwhuxw the wiiferqpeee betWeen Highs and Lowe" (p 504),




“

o

K} . 4 4.
¢ - .
Instruction can, it appéhrs, compengate in specific cir-

- °
r o

cumstances for abilities the learner may not h?_veo P,

A recent'study by Brown and Campioné (1977, see alsQ
Brown, Campione, & Murphy, 1977) provides some interesting

1nsights into the long term efiects of matching instruction

’ [

to aptitudes. They used a remedial approach focusing On'
teaching- youngﬂ slow learners to use memor}zation strategieso
The evidence from their study and others they reviewed
suggests’ that such learners hnve‘a production rather than

a capacity deficiency: they are able to use mnemonic

!

strutegies but do not use them spontaneously."As a result,

-~ L

. . . ' \
prompting c%n yield improvement in performance. Nonethe-

less, such improvement is not typically durable: it lasts’

"only while prompting conditions are in effect, Moreover,’

~

therve /is little, flexibility in that the skills are not used
on memofrizing tasks other than the one in which prompts
were givsn. Ihey found that;durabiiity'could be increased
thrdugh‘training, although the amount of training required

was much greater than eXpected. In addition, training to“‘.e

LY

" achieve durability reduced flexibility¢ ' The skills became

Vs

welded' to the tasks used in training.';Faced with these

'rindings, they turned to a higher level of operation, viz.,

b ]

the level of metamemory in which students were trained to

,monitor their own processing., Studies at this level showed

some promise, JLittle durability was achieved for younger
leaxners, hut some transferability was evident amomg older

'd

learners. Y~ .

-




v These findings &&Qh;mportant in that tth suggest some

.usetful questions that can be asked about the, nature of

ettects.' How durable are the effects of instructional
proceduxes khat remediate or compensate? - Are the effects
of these kinds of instructional procedures transferable to
situations in which the -remedial or Compensatory conditions
are not present? Brown and'Cnmpione's iindings'snggest

that ﬁttention be given to the possibility of a "heart

pacer" efiecf in-Which performance levels are maintained

-, 3

“only because the instructional program is doing most of

the work. One way to check this possibility is to obtain

follow-up data on students after they leave remedial or

compensatory programs. o CON
With respect to pergonality and style variables,
Cronbach and Snow (1977) concluded that while many inter-

actions txequently appear, few are consistent across
»

studies, PaPQ\of the problem here may well be that gen-

eral measures of personal traits or preferences do not

/

take igto account the effects of specific situations (see

Jones, 1979, Mischel, 1977) The clearest-results in thisn

-

area appéar for,'constructive" motivation: confident,

self-starting, assertive students seem to do better if
'

“left on their qwn.to work through assigned‘content,

~

Two_messages emerged from the work on aptitude-treat-

ment interactions. First, congistent interactjons are

likoly to appoax ofily under very. specific conditions in

1

which an instxuctional trék\ment is designed pr601se1y

\.

A : \
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¢ 1for a particular aptitude. | l’téractions under more gen=~

' eralized'cqu&tionS'of aptitude and treatment definitions
. J.,' . ‘ . ) l .
are less replicable or informative. Second, knéWing«that

a g?neral aptitude interacts with'a broadly defined treat- -

ment does not explain hbw the aptitude .and the tréétment

)

are connected., For.these reasons, considerable attention

' o , /
has turned récently to the study of what Cronbach and
Snow (1977) call8d "aptitude processes," i.e., the pro-

!

cesses which ape'actually tapped by measures of aptitude

dimensiQQS (see Carroll, 1976; Hunt, 1974; Pellegrind &

s

Glaser,'1979; Snow, 1978)., The premiséffoa‘ﬁhis work is
/ that a better understapding ofﬁégtitude processes .will ' L
. eﬁable instrugtionai designers to qonstruct treétmehts
" that will interact with aﬁtituaéan Cronbach and Snow -

(1977) also call for more extensive'descriptions of

AN

',,’_ “instwudtional treatments in natural settings such as

'y | class%poms so that interactions appearing in such settings
. . N . M - . ‘
_ can be understéod and reasonable prescriptions for prac-
& .. . )
' 1 tice can be made, E

. . ¢ o
“w ..

2

¢

. ' : ’
ATI and Research on Teaching Effectiveness’

Do aptit?de-treatment interactions explain how
. teaching effecis in classraoms occur? Probably not.. The
reasons for'this conclusion are exploxed in this section,

A compensatory model is often invoked to explain the .

‘ o’ i
effects of direct instruction, The logic seeps clear,'

Direct instruction is cLar&cterized by structured, whole-

d )

L
class.activitiﬁg orchestrated by the teacher, an academic.

LY ‘0 ' -~ T e N A




focus, clear_accbuntability; a‘rapid pace, a high success

» . M

, rate for students on questions and assignments, and a
supportive teacher manhe;. This model seems to be especially
ettective for basic skill subjects in the early elementqryA
-giades (see onphy, 1979; Good 1979 Rosenshine, 1976,

”. ‘; 1979).‘ This pattern of results suggests that'direct >
instruction gets it effacts bscauss\it:mhkes up for likely

)

deficiencies in abilify on the part of pupils, - ) ’

« - Does this effect occur because of an aptitude-treat-

ment interaction? If one examines data for the effective- >

‘ness of formal vs. informal programs,- especially' those for

low ability students in tpeé early elementary grades, a -

compehsatory interaction seems plausiblé. Such'students

seen to do bettei in formal, structLred progwams (Rosen—
shine, 1976, 1979 Stallings, 1975), Yet the effects for
direct 1nst1uction seem to apply to both high and 1ow
hbility studsnts and across_grade levels from, primary to

L ) » . ]

*Jjunior high school (at least in mathematics) (see_Bennett,

<

» 19767 Brophy & Evertson, 1976; EVertsoq;;Anderson, &

Brophy, 1978; Good &-Grouws, 1975; Solomon & Kendall, 1979).
' .
Moreover, it appears thht‘treatment effects, at least for

ettective teachexs, are fairly uniform agross ability
- levels within a class (ss: Bennett 1976; Good & Becker-i
man, 1978a; McDonald & Elias, 1976). " The fact thatrdihect
‘ 4 .
instruction is effeetive across ability and grade levels
‘raises"questions about-whethér a compensatory‘interaction

. . \ -
for general ability occurs in direct instruction classrooms,
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These findings also cast someadoubt on the entire premise

" . that compensation is-the primary mechanism througﬁ’which

. - ’ B I
’ direct instxuction gets its effects, except in the very

v

genexal sense that all instruction lsncompensatory when
compaled to fLaxnlng totally on your own, |

, ' ‘ ThlS is not to say that aptitude-treatment interactidns‘
' do not occur in classrooms, Indeed many such 1nte§?ctions

have been identified (Ebmeier & Good, 1979, Evertson,
' , ve e .
I

Anderson, & Brophy, 1978; Solomon & Kendall, 1979); Never-~
. F .

L

theless, main effects are consistently strong'in teaching

T eftectiveness studies in basic skill subJects Moreover,

A

many Of the interactions that have been identified are not

LN
)

consistent across studies or are very difficulthtp inter-,

pret, ! - - ' *
r " - . r, X x
. ) * . 'S ) l&
‘ ; In two studies at the Texas R&D Center, akility- .‘/’;,_,/’

3 i treatment interections were found at the class level, q.In'
“hesthird- -gY¥ade study (Brophy. & Evertson, 1976), an analys1s
was done for posslble differences in process product rela-
‘~ tlonshlps between high:- and low SES classes. In the Junlor
high s tusly (Eye{tson, Anderson, & Brophy, 1978), differences
| fon high and 1owhentering ability“clesses were analyzed. ‘ .

“In both'studies'theidata suggest that effective teachers

1

k3

"in lowvaleity‘flasses were>genera11y more supportive and

. .. . - e
tolerated more stfgent-comments.that were not specifically

v

Q. focused on. the lesson than effective teachers in high

L]

. «ability classes,

| QO _. ) | o ' | ~ ) - . ' ra
.lmfl{l(f I ‘ 0y | |
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"It is Apparently especially important for'tegchers

»

1n high abir)ty claSSes to maintain a narrow academic -

focus, even at 'the expense of discouxaging student

‘initiative, In the low'ﬁbility classes, on the other

N

. ' " a
hand, the more successful teachers were f{hose who

"

allowed students to express their ideas, even if they

i were not directly rée¢levant'to the academic task ait

hand".(Evertson, Anderson, & Brophy, 1978, p, 109).-

&

These findings can be attributed to possiblé différences

to

in‘motivqtion be tween thie  two ability levels, Nevertheless, °

the findings are not consistent with ATI results in labora-~

Lory studies in-whiéh :construcpive”"mofivation (confidence

and aséertivene&s) is assoéiated wﬂmh greater achievement

in autonomous rather than restricted treatments and ‘lower

ability learners do better with focus and guidance

" (Cronbach & "Snow, “1977)," It is also likely that the class-

room, interactions are in part a retlection of the different
. ) . “p ’
classroom condilions that are associated with differepnces

in student -ability leveols. (Campbell, 1974;)Metz, 19785o

rooms arc not consistent with those in‘lgparatories.

. : Ve .
It is not particularly surprising that ATIs in class-

-

>

Classrooms- differ from ‘laboratories.on several dimensions,

’

.including ‘the group nature of the setting, the duration

(%]

defined, . _ ; . ¢

;,of the gnOUp's 1ife; ‘and the fange-of learning tasks,
¢

blmllavly, it ig unxeasonable to expeC{ that ATIs in class-

&

‘reoms would be erong and replicable given ‘the general

‘level at which bothwﬁptitudes and treatments are typically!'

L RN

L]

3
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‘The .existing evidence does not Bupport 4n WTI inter-

pretation for existing -procéss-product relatiohships. At

the same fime, compLe; iﬁtéractions_arevlikely to opefate ;
in qlaBsroéﬁs in ways that attenua%e pquess;pgoddct ésso—
ciations, The identifichtidn of }hese interactiOQS'éyaits
a better understanding‘of’howitréatment effects.oéchr in
classrooms. At present; the‘avgilable work og,aptitudé—
treatment interactidns‘in eifhér'labor%:ories or ciai:rooms

does not cast much light on ‘the processés that connect

- .
teaching c¢onditions with outcomes.

Conclusion

The treatment theories underlying teaching effective-

ness inquiry provide little épécificfinforma%ion about the

processes .that mediate teaching effects in classroom oo

-

’

~environments.,. Motivational constructs are useful for pre-

. : AN
dicting the general persistence of individual students in

’ . .
¢lassroom events and, through the instrumentality of prac-
o L2 N . B »

2l A

Y : : ‘
tice, their likely level of achievement. Such constructs

db not, however, specify what contendt is:being presented

or how tht student is expected to process that content. N
The academic substance of instruction, in'other.words, is )
left out of the analysis, » ‘
'Tho b;nshrudl of practice ceftainr& movgs closer to
. 3 .

" academic substance. The construct is typically associated ;
* L]

. with such variables as content covered or academic engage- .

A v

ment. - Nevertheless, a .treatment theory based on practice

Q}ill haé limitations, Part of the proplem is thate the
o ’ \

“w . . .

’ ‘ , 52 50 . . e ‘.

It
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. . , ¢
| .

most direct measure’ of practice-—viz;,"engagemept4~is

"imperfectq Appearing to be engaged in‘the'preSence of

- academic stimuli doeé not necessarily mean that one is

. .
actually engaged on academic content (Hudgins, 1967).
o {
Méroover, a measure ot engagement does not tell ‘how. the
. o ry
persgp?is engaged} i.e., how the persan is processing ,the

. c L
available information., As Gage (1978) has’abserved:

. - ! ‘
"Academic learning time, in the form of allocated and ..
. ' * '
engaged time, is, in a sense, a psychologically empty

quantitative concept. We need better analyses of how

that time is filled, of what learning processes go on

during academic learning time" (p. 75).

In sum, the treatment assumptions in research on

teaching are baséd.primarily on a reception theory of

student'mediating responses. This theory '"is a one-stage

‘modelr that posits that test performahce is a function of

" the amount of information that is received by the

learner. . o . The amount received. . .is a function of
such instructional factors as the amount and speed of
presentation znd of such internal factors as the moti-

vation of the learner" (Mayer, 1979,‘pp. 373-374) ., Such

L a theory provides little insight into the cognitive

n

operations that occur, when learning takes place.

The hext logical step in attempting to understand how

teaching effects occur is to construct a \process mode{

. o 1 .
that connects classroom eyents to outcomeé° As the above

' ; |
analysis of aptitude~treatment interaction research

1




suggests, an approach which fogused on informétionﬂ
processing responsgs brima;ily és attributes of good
and pdor legrners is nof Qn especially fruitful route

' tg sucp‘h-prgcess model, What is needed is a framework
‘that explains how classroom events influénce studen;
1nrormnzion processes for all students, The next. two

- chapters report thé resultg of an attempt to construct

such a framework. v
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. Chapter .3 1 ' - o
(A TASK MODEL OF STUDENT MEDIATION

"The'Lentral problem of the project was to add to our

N

undersgtanding ot how teaching effects' occur by identifying
the cognitive processes that connect classroom events to

outcomes.: To address this' problem it was necessary to focus*’

L

‘on the subsfance of instruction, on the information that is

" processed imr classrooms rather than simply the overt behavior
. !

of teacbérs and students.+ This shift to content was also
consistept with the findings from' process-product research

‘that content variables--opportunity to learn, content
L ,

covered, and currdculum‘pgoe-—arelCOrrelated°with achieve-

ment (R%éenshine, 1976§31979). The infention was not,

4

however, to abandon %pe.teacﬁer.and focus -exclusively on

the effects of curriculum. Rather, an attempt was made to

-

study the curriculum in use in classrqoms and to View

1

teaqpi I variables as information resourCes that guide stu-
dents in their processing of content (see Carroll, 1976a;
Gibson, 1960;»and.Frase, 1972 for an information inter-

pretatieh of instructional stimwli)., .

Cognitive psychology was used as a basis -for con-

ceptualizing hoﬁ content ‘is processed in classrooms. There
o

are, ol course, limitations inherent in this approach°

Many of the' constructs in cognitive psychology are based

on artiticial or simplified tasks performed under heavily

controlled conditions, Nevertheless, the field has recently

-+shown considerable promise for unraveling some of the

-

v
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o'dprobléms‘and mysteries in the fielq of school learning

(see Anderson, 1977; Davis, Jockusch, & MéKnight,. 1978;
Glaser, 1979; Posner, 1978). ' ‘. :

The literature in-cognifive psychology is large,

! ' 1 .
highly technical, and diverse. No attempt is made here to
. ' ) \

review all of this literature (for useful collectiog and

reviews see Andewson, Spiro, & Montague, 1977; Bobrow &

Y

Collins, 1975; Clark & Clark, 1977; Cotton, 1976; Craik,
. \ ! .

4

' oo . . ) ) .
- 1979; Estes, 1978; Gagne, 1978; Gallagher, 1979; Glaser,
1979, Hagcn,-Jongewhra, & Kail)p 1975;'K1ahr; 1976; McConkie;

1977; Résnick, 1976; Rumelhart, 1977a; Simon, 1979; "Wittrock

*

& Lumsdaine, 19774. The focus, rather, is on the core- con-
cepts of cognitive psychology that appear to have relevance

to the problem of understanding processes that connect

.

classroom events to outcomes.

7

~° | , The chapter ié organiz€d around the concepts of schema
N and -‘task, Each‘o{\tbe concepts is defined and illustrated

with Spccial reference to the process of comprehension., To

begin, however, it is necessary to provide a general over-

_ g ) : "\
view.of the Human information processing system.‘

»

4\& o ‘ lluman Information Processing - ’
Most contempérary models of human information pro-
cessing po hree interconnected units or” components:

(1) a sensory register; (2) a short-term store or working

memory; and (3) a long-term store or semantic memory (see

o~

Atkinson & Shiffrin, 1968; Rumelhar’t, i977a),,

~

A

[ A 5% (. | 5
ERIC . 'V
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The sensony_register is the %ﬁvel atiwhich sensory
t i ' 4 .

data. firom the environment impinges upon fh@ information-

* [

L : . (
processing system. The capacity of the sensory register

is large but information is retadred for very short inter-

vals unless #it is transferred todthe short-term store for

- %

. )
conscious processiﬁé. Research in such areas as visual

+

perception, signal deteqtion, gnd letter discrimination is
oriented to this level of sensory registratiqn (see Gregg,
1974; Hnber, 1978 ; LaBerge, 1975; LaBerge & Samhels,;1976;

Posner & Snyder, 1975)n _ B : u

P

The sh01t term store or worklng memory component is a

llmited—capaclty processOr witﬁgn which conscious processing
. ‘ot information takes placeol Information at this level is

received selectively from the sensory reg;ster anq is often

combined w{th information from 1ong—term meniory to eonstrucx

meanings and maké dé’&sionsg Werking memory has a limited

storage capacity; 1nform1tion is typically retained only

as long as it is nedded for donscious process1ng°

'Semdntlg memoxy receives information .from worklng
memoxy (and perhaps some irom the sensory register) for.k'

..
- . ".'

long~-term retentlon. At the same time 1ong~toxm memory&;

Dnvcas vesas e -8, a". L4

\‘ -~ contxibutes Lntoﬂhntion forfconscious.procésstng and influ—

LN

[ L
b

4”’"

. .“.b- 1 4 el . &
. ncvh the sechtion of info;m&nionbirom tho~sensory register
B N ’ : : ',n .

a- - )

ﬁomantia memnay is the'rppoéﬁﬁony §or a porspn s&knowledge

o'.'."o. . «

4 ““H A?. - e .
)tho wurld “, Intp)‘m’ation/at t,his. lew,;l 13“
et " " g ?t* . 0

into asqociational qetworksa3 The?oap&city oi semanﬁic £

v w9y

.\hout ,organized
L] e

-.

AR . Cee . T . : ‘ ’ '
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.
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;,‘fhendxng pxose‘ for” exampLe a reader gradually builds a

. ‘ .
. always accessible because ot 1nadequ§te retrieval cdés or
inappropriate search strategiesa ‘ : ‘.
' Thebe threé components define’the stfuctural'TeaLureé
ol the informati@n-processing system, fhe system also con- *
tains . a set ot control~processes.that direct attention,
 r9hearsa1,‘e1aboration, and'search (see Crdik, 1979;

. v

Craik & Lockhart, 1972; Morris, \Branstord & Franks, 1977), .
These are the operations Carried out on information during
encoding, pwocessing, storage,‘and retrieval,

A central pyemise of modern qognitive psychology is

that comprehension is a constructive process lBransford &

Franks, 1976; Dooling & Chrisf%aansen, 1977b; Greeno, 1974;

»

Hunt, 1973; Kintsch & van Dijk, 1978; Paris, 1975; Schank &

&

Abelson, 1977; Smith, 1975).' According to this prémise,‘

meangng does not“result,from'passive receLtion of information
frém the anironment. Rather, underst;nding inVOlves'con; X
struction of .a cognitive représéﬁfati¢n of.events'or concepts

. ' ) . ) .
and their relationships in a specific context. \
« [ . ' .

The pxogc 1 ot constxuctin& a. cognitlve representatlon’
I4 LIt ’l‘) / . ’

of a situation to be comprchended 1s interactiVe and
I

_ b<qugntia1 1nvolv1ng 1n10rmation from both the env1ronment

Q 7
.

und Jtom somantlc memory (see'hstes, 1975; Levy, 1977

oy - g,

' Rumolhart 1977b; Rumolhart ‘& ‘Ortony, 1977) In compre-;

)

-
"

model of tho somantiC»strUCtureuoi the~passage. Informatiou
: , [

lxom the env1xonmont makeé conta(t with inionmation from °.

[

@ .

b

scmantic memory to suggest a }ikely‘interppetation, Thig 'f'

C . . ) . . : - ’ ».
Ce . ’ roe
. * ‘ ) - . .




. 1nterpxetation establishes expectations about what subse~ S«
] . o™ )
‘quent events will mean.- These expectations,_in turn, guide ¢

“» ‘. 4

pIOLOSblng“OI new infoxmation in working memqry (see Chafe,

1970 on the process of toregrounding) They restfict in‘.'

other words, the options tor interpreting incoming 1nfor-

mation, Thus, the interpxetation oi the word w"'depends

upon whether the intormation already available to Lhe reader.
Y - \‘-
sugpests thatvthe p@ssage-at that p01nt iStabout looking or

‘%' ' cutting a beaﬂd;? Finally;*how information is used to up-
date the inifiag“interpretation as the reader‘progresses\

through the'pasqage . .

RN
» Fhls 1ntexaction between knowledge of the world and,

zpassage infoxmatlon can’ be illustrated in the fOIIOW1ng

e

N example, .’ “If the first sentence in a.pasSage is;: ‘"Michael N
took thegkeye from Steven," seVeral'iﬁ;é‘preﬁations are .

possible. A1l that is known at this point is that the

- . [l

© possession ef_ﬁqe-keys has passed from Steven to Michael,
\bgt’theﬂcibéhhSlanCes are/hot ¢lear, 1If the nextNSentence.
is "Steven called the police,” the information about the

» o ~circumstances surrounding the change in possession is
k ' | ~ E

clarified by the inference‘that Steven's actions are con-—
tingent upon having discovered that his keys w?rehmlssing.

As will be emphasized later, constructing a cognitive . 'mk
\ : B

. . “ . . '
representation of a passage involves not only the explicit

. | :
intormation in the sentences but also the inferences that

) are¢ made to complete the full picture of the episode or

. L

even& to be comprehended,

Py ' ' »
. . .
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"*;_ . Passages ,and situations differ,.of course, in terms of

the amount of prior knewledge and the nuitber of inferences
required for comprehension, That is, some passages are
more familiar and more\redundant than others (see Haber,

- 19?8)0‘_If the information in a pqséageaanq the person's

knowledge of the world do not permit the cbnstruction of a
u /
¢ognitive representation, then comprehension will not be . ..

L]

M 3

achicved.
\ G ‘ N
In the tollowing section, the interactive process of *

) B )

.'ﬁ‘.- constructing a_COgnitive representation of an event is

/
cxﬂquned more fully. The d150uSsiqn in this section

tocused on the concept/of'schema, Wthh is ba51g to modern
RO ”cogqltlve thoory, and to the way the macrostructune»o{ f

events guides information processing.

\ e ]

’ . -

o Schemata and the Macrostructure ot Texts
e : N
e ~ One oi the underlying propositions in cognitive psy-.

dhology is that knowledge.in semantic or long-term mémopy

/ e e

fs organizbq into Associational netwbrks or schemata (Ander-
i ' épn\& Bower, 1978 Bobrow & Norman, 1975 Frederlksen, 1975b;
St

' e
" Hunt, -1973; Klntsch 1974; Meyer & Schraneveldt 1976;

-— ~
4 -

ﬂNOrman, Gentner, & Stevens, 1976, Rumelhart & Norman, 1978
' /’

Rumelhgrt & Oxtony, 1977; Thorndyke & Hayes-Roth, 1979),
'beve;al‘diiterent-approaches have been taken to notatidn
fof repnésenting,kﬁﬁwledge structures, but in generallthey‘
consist-of a qgagfﬁm of concepts and‘propositions about the

relaniqhships among these 'conk:epts° Kintsch (1974), in

~




{

barticulaf, emphasizes that the structure of knéwledge is

a pf%posifional network., Much of the work in this field
has concentrated on schemata for prose, 'Recently, howéver,
the basic concept has been extended to representatiohs of '

' " @

. pictures (Mandler & Ritchey, 1977), stories (Kintech, 1977;

Rumelhart, 1975), episodes (Bowegy Black, & Turner, 1979; BN '\

“p

Schank, 1975), and sQcial situations (Schank & Abelson,'
1977; Stein & Goldman, 1978), = - | Y
This organizational view of knowledge. calls attention:

.to the multiple associations that are brought to bear on a .

~a

‘pieqe of information. The word 'apple,'" for ‘instance, Lé Iﬁ
{ . . : - o -~ .
i { .

embedded in a network of associations referring to shapg,

coior, texture, use, and relation to other foods. In ton-

~ trast, the word '"brick" elicits a different set of asSo-

/

ciations, Similariy, the conctept ”drugstore”“evokej/a
range of associated objects and events. Finally, Wérbs,'.

such as 'take," '"run,'" or '"carry," specify actiong that

. are performeqd on or with objects. , - oA
. @ . _
These meanings associated with objects, episodes,'

x ‘ | | Y_

actions, or situations are utilized in~constructing a
S representation of the semantic content of a passage or

event., A schema is a relatively abstract representation

H
v
«

;

acquired from past experiences with exemplars (spe Brans-

; ford & Franks, 1976; Bransford, Nitsch, & Eranks, 1977),
i

“It contains slots or variables iﬂ%o whivh specific objects,

a(tionq or events can be instantiated (Anderson, Pichert,
A . _ _ /‘ ' . ' -
; Goetz, SchaIlert, Stevens, & Jrollip, 1976; Anderson, S
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&

7

A . I . *
- We say that a schehq\'accounts for' a situation whenever

"entered the restaurant," the, restayrant schema o1 script:

. . R .
, o L ’ :
) . . ,
”

.stevene,'Shifrin, & Osborn,'lé77)o_ Onee a schema 8 been

- oy

selected and the variabkes ;nstantiatﬁd, coﬁprehén ion taKes’

place. In other words, "comprehension cgn befconSi\ered to

A3

~consist. of selecting_sehemata and variable bindings that

will_'accounf for' the maferial to be compreﬁended, and

’ :
then verifying that those schemata do indeed account for ito\\\\
. i ) - 3 .

~

that.situation chn be interpreted as an instance 8f the con-

cept of the schema represents'" (Rumelhart & Ortony, 1977,

o,

p. 111), - . | B
Schema ta pléy an. especially important role in accounting
= F) . - - \ . .

tor amBiguities in passages or situations and i% making

inferencesoA Passages or episoaes are seldom fulidy specified.
Ih building a cognitive representation;'therefor , a Qersoe
must make inferences to interpret association an& causality

. . A s . ' o
among concepts or eveniso Thus, inethe éentencei”George

}

permits inferences about how he wiil;bv assigned/a table
” ' . ¢
§<§chank & Abelson, 19?7). Similarly, in the example used

!
. \ ] .
scarligr, the sentences '"Michael took the keys from Steven.,
'Steven.galled the police" permit the inference, based on

knéwledge of why people call the police, that Michael stole

the keys.ve ._ .. s

1 : . ’ . ’ «
| This process 9f inferengce maRing in building a cognitive

representation is called "semantic integration" (see Bransc

ford & Frank%,.1971; Brown, 1976; Brown, Smiley, Day,

'jfownébnd, & Lawton, 1977; Paris, 1975, Paris & Carter, 1973;
v ; .

- A




I

{ " Paris & Lindauer, 1976),“1n studies of semantic integration,
. . . ' 3
subjects read simple stories or descriptions. These stories
are constructed so that several inferences are possible,

Spbjects are then given a list of sentences, some of which
" . . : )

are verbatim from the sjory and some\ef which are statements

N -

ot "inferences that could easily be madey and they are asked’

¢

to~te11 which sentences appeared in the o iginal story,

. : . N\
Both children and adults consistently recognize true infer- -

ence statements--i,e., sentences Ahicﬁ express-a logical

.

inference from the sentences in the story--as having appeared

v in the original text when in fact these statements did not

‘ .
appear., Paris and Carter (1973), for example, read* three

‘sentence stories to second and fifth grade students. A

°
W

typical story would be: '"The bird ﬂs inside the cage. The
cage is under the table, The bird is yellow" when tested
for recognition memory of verbatim, true inference, and
false inference sentences, the students consistently c1a1med
to havo already heard true inference sentences such as "The
bird is under the table,'" .
| The opexatlon of schema in comprehenslon can be demon—‘
strated with two examples taken from experlments ipy/ this
o _ Jtield, In the first example, Bransford and Johnson (1972)
demonstrated Lhat when a.passage_dees not permit the con-
_ . siruction of a cognitive representation eomprehension and
\ - " .
recall are difficult to achieve. To demonstrate this effect,

. \ A -
they wrote an ambiguous passage:

~ _Aw

-

ERIC . | 6y | °
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Jt thgﬁﬁﬁﬁloons'pépped, the sound wouldn't be able to
carry s;qée everything would be too far away from the
.cdr¥e¢{ floor. A closed.,window would alsc prevent the

soundufrom carrying, since most buildings’ tend EP be

well insuiahqdo 'Since'fhg wﬁole qp?ration depends on
ﬁ ste@dy_flow of e}ectriéity; a break in the middlé of
the wire would.hlso cause pr&ﬁlems.__of course, the
f6115W’could shout, Sut the human voice is not. ioud

énough to carry that far;. An,addilionhllpfoblem is
tLat a,strihg could,bregk on the instruménti . Then
there codld beino accomﬁan}ment:péﬁthe message., It.is
clear that thén%ést situation would involve less dis-

- Ve

tance. Then there would be"fewer potentiai problems.
With face to face contact, the least 'number - of things’
could go' wrong (Bransfdrd & Johnson, 1972, p: 719) . . v

” .
Comprehension ratings and recall for this pa¥sage were low

A}

‘unless subjécts were given a context within which to inter-

bret the passage. The appropriate context-in this’ case was
_ " ] - - , ’ LY
a drawing depicting a_modern-day Romeo attempting to serenade
. . : . '
-his girlfriend. In the drawing, the bal}oons are used to

lift a speaker to the girl's window at the top of the building

so that the sound of Lhe‘siﬁging, accompanied by a guitar,

A A
could be heard.

!

.

\ -
The second example demonstrates that the kqowlgdge_of.
’ C : - .
the world subjects bring with them to a passage influences

t

the semahtic representation that ™s constructed. In this
examplg, Anderson, Reynolds,CSohallert,.and Goetz (1977)

gave college !‘udents the following passage: '
b - | | .
- 64 Y ) . ¢

; ‘L, 6
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“_-'. "f_'ﬂ ' .Eye?y,Suburdayfhighég;four gobd friends get together.

R . ‘IWhen;Jerryﬂ Mike, and'bat'arrivedngareh'Was Sittingj ._g,
,?";ﬁ ) t.'iid her livingﬁhOOmeriting_some‘nbtesE She‘guickly -
“» ) fgalhéyed;bhe'cagns and stood up.to grcet hef‘friéﬁds
at the door, . They followed her into the l}vdhg room

. -

- ';,: :: + but as’usual they cbuldnft'égrée on exactly what to. )

N beQy: - Jerry evéntually‘took'a stand and set , things
up. ‘Finally, the&'beganvfo play.- Katen's Yecorder

tilled the room with soft and pleasant music.” Early-

[y ¢ -

in the cveping,;Mike‘notiéed Pat's hand and the many, B

.., " “diamonds. As the night progféssed the tempo of play o,
’d . ,,_\-— . R . " )
increased.  Fipally a Iull in the activities occurred.

¢ \
s .

s i Taking advantage of this)| Jerry pondered the arrange-

) o méhl in- fromt of him. Mike ihterpreted Jerry's réveriew»
‘.qhdSaiqt‘*ﬁet?ﬁ/ﬁear.the‘scoreu'- They listéted éargw ;
;jﬁly and comm nted'oh their performance. Wﬁen the
: cbmﬁentS were all heard, exhausted but.happy; Karen's
fgiupds watjhome (p. 372). .
Ev;denbc'froﬁ tests indicate that pbysical education sfu_
. - ‘dgntsflended Lo'inﬁerprct the passage as a description qua'
5grodp of ﬁr;ends playing.cards}: Music students, on the
, o .
7t‘. '\' other hand, interpreted the passage as a rehearsal session . -
7 for a woq&winq‘ensémble}' A sqcoﬁd pas§&gefwhich-could~be
_éntérpretdd_as cither a prison escape or ﬁ:wresli}ng.match .

~produced consistent findings: mUsic students tended to

adopt the prison interpretation but physical education

i o

*students saw it'as a wrestling match, Similar results are

©

Co L T
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L leported by Dooling and Christiaansen (1977a, 1977b) in !
b »W}f, 1) ’ : ]
o .- which paaaageh are attributed to famous authors (e, go,

; Hitler). They found that subjects used their general
_iknowledge about<£uJ1authoxs to encode the pasaage and, ' .

'when the author 1dentity was delayed, unti1 recall to

rooonstxuct the passage at letrieval

- . N ‘ [y

. ‘ To thlb p01nt ‘the discussion has iocused on ‘how }

'qghemata operate in constructing an interpretation of a

L]

) L]

7 instantjation of vériébles is constrained by theﬁpassage .
S ' . :

'Or ovent.itselfo Some insight into hou context——ioé., tho
" eventior passago to be comprehendéd;-con;trainé information
processing can be gained irom studies of the macrostructure
'or-tdxts.A fho major work 1n thi; area is that of Meyer ."'/

A R . +

(1975, *1977; Meyer, Brandt, & Bluth 1978), but ‘others have .
ropoxted qimilax xesults (see Coke & Koether,v1977
Johnson, 1970 Johnson & Scheidt 0 1977; Just & Carpenter,

1976 ; Thorndyko, 1977) . The main iinding of these studiis

[N

fs-that concepts, high in the organizational structure or

—
)

“hierarchy of a passage are recalled better .thaf concepts

> ' - . . S
: - .

. lower infghe hiorarchy. These' findings suggest that readers’

udopt thé semantic structure oi‘the passage to guide the

gelection and processing of inforﬁation.' Propositions high

o . } v ) + . - *
in the passage hi¢rarchy, are used to organize lakge chunks

L)

of information lower in the structure of’ the passage.,

[N

Indeed, Cirilo and Foss (1980) found that processing

Cpropositions.irfigh - in nltdkt.hiorarqhy actually takes, .
_ : KR . 6 C u .

passage or event., But the selectiph of a schema and the ’




4

longer thaﬁ those Yower in thc hi?rarchyo Along similar

" lines, Shavelson (1 2, 1974; see also Geeslin & Shavelson,

[y

197q) tound\that btudents who “learn more about a $ubject
(1n this case physics and mathematicb) also acqulre a cog-

e nitive representation tHat corresponds more closely t3 the

“structure of' the content. Of course, if content 1is not ‘
(
.structured subjects will 1mpose a structure of their own
° vy . * Lo

(i, @, they will rely on: their ogf schemata) or they will

bcnvtlt greatly irom experimenter- pfovided ‘structures in
] i '\
Lue toxm ot advance organizers (see‘Mayer, 1977).
) S
Lompxehelbloﬁﬁ then, 'is an interactive process (Kintsch &

*‘  van Dijk 1978). Schemata play an important role in inter—_n

T‘ : preting 50ntcnces or events and making 1nterencés necessary
to construct a cognitive representation of a passage or

episdde. But such fepresentations are not sOlely perSonal;
Passages and episodes carry instructions for constructing

, . ' : 'o .
meaning and people use these instructions to guide their .
/s . . -

. processing., To understand comprehension, then, it is

essary to understand the structuré of knowledge in both

'1 people wnd s{tuntions (sec Bransford, McCarrell, Franks, &
. Nftsch, 1977). : . ,

ﬁ ' "_'_
. | A description of the uée of schemata in comprehension
gives iﬁéight into how the information probéssiqg sys tem

works. DBut tho digcussion léaves out an important dimens%pn:'

[ . ' . .'
B byople Process informatio? for a purpose. A passago which
. N \' ’

L}

Ty
P

ey ! 67 Py 7 !
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is rcud purely for personal interest is likely to be repre-
s y . . - . v i - .

Jsented dritferently irdm'a.passage which 1ig read in preparation

tor a test. Similarly, instructions to summarize the gist of

a passage will reSulQ'in a represiptation that diffexs from
' ’ -
the représenta}lon produced by instructions to report the : »

number of words beginning the the letter "S."
. - | I R .
Purposes -are -introduced into the construction of cog-
4 . ) . * .

nitive representations by the task conditions undey which /AT\

. - - . ’ & »
people process infoyrmatdon (see Frederiksen, 1975a; McConkie, )

1977 Morr153 Bransford, & Frgnks,,1977;,ROﬁhkopf, 1976) .

|

A task.is_a sct of explicit or implicit instruqfions about

what a person wiilhbé-expecfed to do after reading a baséage'

or witnessing/participating in an episode. In infbrmal o
situnfions, such aé copktail pgé}ieé or parks, instructions

Al

are likely to be hroadly construed so that personal choice:

"defines the substdnce of ‘tasks. In formal situations, such

Tas classrooms,'expectagions are more¢ likely to be specific

4

\-

A

and explicit,
_ - ]
In essence a'task consists of two elementgs (a) a goal

and (b) a set of aperations necessary to achievé the goal ‘
(sev Simon & Hayes, fggé); A full spécificézion of a task,
thergtore,'gives insight inéo thc,cbgnitive processes that
can be 950& to accomplish the tésk; As Dawes (1975, p. 121)

) . |
has dbsevyed: "The model of the task ‘enables us-to under-

4
<

stand, the task requirements=-i.e., to ﬂﬁswervqucstions of” ~
, - ’ .
how the task is successfully completed. Understanding these
g a o . S
task roequirements, in turn, yields an understagﬂing of the

* . B T Y /




o

A ¢ \ ¢ '
subject who performs in a more or less successful manner,"

Clearly the study of tasks is especially appropriate for

the present project because a task‘bridgés the reogion between
: ™~

environmental conditions and information processing., ‘h
A central problem in defining tasks is that a single

goal can be pccomplished in several ways. It is therefore
not hlways possibld to specify a uniqhé setl df'operations ' .
] B ) h - ".
* necessary to reach a given goal, Subjects may use a variety
. ’ A .

of idiosyncratic processes gb successfully memorize a list

of noun pairs and, indeed, the same indLv;dual may use dit-

.

ferent strategies for memorizing different lists (see

Battig, 1975). But it is possiblg to demonstrate that dif-

-~

ferent goals require different operations for their accom-*

piishmonto Different tasks, therefore, are associated with

im ‘
different processes, ; :

9

The eftfect of different tasks is clearly seen in the Hl,’//
contrast between gemantic and nonsemantic processing, i.e.,
the processing of words for meaning vs, the processing of

Vs - . N
words for lexical features {see Bransford, Nitsch, & Franks,

1977; Morris, Branstord, & Franks, 1977; Postman & Kruesi,

.

19¥7). Thus, if subjects are required to count the number
_of k's appearing fn a set of photogréphé, they are uﬁlikely
to remombév much aﬁbgt thé scen;s or' faces dgpicted. Sim-
itarly, if subjocts aro. asked o identify the words that
fhymv in a passage they will rcemember less about the gist

N .

of the passage than those who are instructed to summarize

the main idess, o R




‘But taqk offects are evident at a more refined level,

14

These ettec;P.aro ¢specially clear in experiments 1n which
. )

expectationd for testing are manipulated (see Balch 1964

Frase, 1975; Frédefiksen, 1975a; Hunt, 1973; Naus, Ornstein,rgj\\\f;.

Kreshtool, 977' see. McConKie, 1977, for a P@VieW)a ‘Sich -
studies lndlLdLO Lha} sublects adjust infqrmation processing
\

"to tit the type of % *t they expect. Ditierent strategies .

. n ] . o
of selecting and processing infdrmation are used, therefore;\

o~
L)

depending on whegher subjects expecied to be tested for
recall, recOgniL{on, of infereﬁ?es: ,Thepe is even\evidénce
that ditferent tasks ihfluenceithe microbrocesses of s&lgcéing
different feat%ros of wgrds in peading a passage ((t}ibson‘.&lr
Le&in, 1975, pp.~360-372, 466-474). In other words, "tﬁe
nature of ekploraibry behavior with fespecf to aﬁy stimulus ,
conftiguration is m&dulated by the.féék in which the subject‘
i; involved at the time of encounter” (Nunﬁaily.& Lemond,

W73 . 3, | S

Barr's (1975) study of the substitution errors first-

bgrade:pupils‘made when trying to idéﬁtify unfamiliar words

v

'in a text provides a more naturalistic example of how task

4

Jdifferences affect processing. She found that pupils taught

7

LY a sight-word mplth substituted words from the sample of

xo\ging woxds contained- in the instructional mate;iafé

mndg tew non-word responses, and shQWed little 1etter—sound o

corréqpondenco in attempts to identify unfamiliar wgrds.

-

~iMpilq taught by a'}monicq method, on tho other- hand, 'made‘

mort uon-wo#d or paxtial woxd xegponSCb, showed high

o 4
@

W -
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N A i S 'H7# ' R




.plbimhrwaaund corrwbpphdepce in makiqg bubstitutions, and.

.I»i

~ ¢

“Mature subjects are much more selective and efficient in

*ﬂmvthod‘ﬂeflneq thh xeadrng t&Skv' Barr also Lpuud th&t Stu-

LA D
PG T Y \
\ \'

%substituteu wordé not bontalhgﬁ in the }natructional materials. :“u ;

RE) »' L) ‘?. -‘\' *)

11 is\clear in thebe results that pupils used a.eratioms in_’??v

. .
L] - b .
<~ . . &

5 .
. : v
K P - . i

'1jdents whb cntereﬁ 1nqtrue¢ton with a\§trategy inconsistent B

% " __3,/m{”

. P I v 5 . . .
" ,,‘ .. . t N . o N - . . b4
’ N ! e . » . . ‘ . e

AR . K e

behemata and the MacrOStrgcture of Tasks } T

P . -
_'., . . .

et

The'ev1dence reviewod abovq clearry 1ndicates that a

" » R I .
' L w . . e

- task pIOVldOb context whleh regulates the selectioﬂ di :; R L

N .' Ry ’ (l'- .
1u101mat10n and the LhOiLe oi trategles lor processing'- L

that 1ntoxmat10n J Thus, "changing a ‘Pszft s task Qhanges”:f

the kind oi event the SUbJeCt experiences" (Jenkins, 1977

'Y . 4oL e
r . -
« L LA .

D. 425), . -,_,ﬁi- ol oo E
. . .. * . . TP "’_‘... .' "'_‘-_';' . ‘ ' 2z >
The etffects of a task on selective attOndlng and pro—

a,

cessing depends on at 1east two factors: (1) famlliarlty

with the task; dnd (20 the developmental level of the p%r—
, , \
son attempting Lo accomplish the task (sQe’E}ansford,

NitéLh, &% Franks, 1977; pay, 1975; Estes, 1g;5; Gibson &

Le%in,'1975; Goodnow, 1972'fﬂaber 1978; Hagen, 1975 -

/

Nunnally & Leﬁond, 1973; Siegel & White, 1975; Vernon,_1966)°

. ’ vy

using avaiﬁnble cues to ‘extract info}m%tion relevant to «

accomplishing a task,sand this efficiency increases as thy
) ... . e

‘become more familiar wi¢h the taik._ Less mature subjects,
.-l t

orr the other hand, attend to a broader range of stimuli 'and

v

are less likely to select and, process information to (it /-

4 P




PR AL
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'S . 0.'.. . T e ' * :
o 3,,H\"5 %he dqmands ot ‘a partiou;ar task (see Pick Prankel &
S W ;;' 119\}4 1975 W1 ight & Vlieta{m, 1975).  This ¥s not to’ say
L
L ey :. . ! 'y
L S ﬂ Phat youhg thldren are ineapable of understanding a tdsk ' Z//
. t -”Q.- .‘. ". Ve
S v O ad)ustghg btxategies to meet task demands. -Investigators' .
‘ o\,-. Y ".’._--. . 'o‘.’o . N
CAe oY Tin rhe tield ot sociolinguistics have found that children
:{i e As young aa lour years oldadjustlanguage patterns to matech .
;Lﬁf';3*f de awds ‘ot dlfferent communication tasks, such as giv1ng an {
’?:a“‘ v e vxplanatlon to an adult Vs. glving an explanation toa

f v . f younger eejld (Piekert & Sgan 1977' Shatz & Gelman, 1973,

o SRV _ 1977) Ne; exthelees, young children often require a "well-
. ’ :
. '..jy tormed” task Ln ordex to understand task demands '(see

S{hon & Hayeb, 1"6) Moreover, they often{e ibit a
' ”pxbdu(tlon deliciency” (see Brown, 1975; Br & Campione,

1978, onwn & Smiley, 1977, Brown et al., 1977; Chi, 1977,

Hagen, Jongeward, & Kail, 197%; Kreutzer, Leonard, & Flavell,
JQ%S)iR This means that chiidrenlﬁre c%pable'of using infor- _

4 )

. , a -
mation processing strategies but tyBEcally do not use them , ¢
- . , . ~ °

spontaneously and flexibly to match specific task yquirementsl-
'Knowledge"of'the task elone i%‘not alWays sukficient, They |
depend, rathertlon instructiohs and prompts to actikate'
appropriate etrategiesd ‘} L 5 - F

There ,are two importantfimplicattons of these dafﬁ on T

factors which influence task effects. First, as McConkie . .
. ) ' .
’ (1977) has observed, the effect -of a task” increa es with ( o
. . ’ L] &‘
A

the numﬁex\of times it is exp?rienced. Experience with a
task probab incrgases the clarity-of task demands.

ST \ Instructions Xor a task often do not communicate in any
s " \ . . .
N *

-




complete sense the nature of the goal that is to be accom-

plished, i.e., the nature of the test subjects will receive,

But once the test has been taken and feedback reCeived, the
"task is more fully specified.; As will be emphasized later

* in this report, task ettects are llkely to be especially

] sfﬁonb in classrooms because tasks are experienced repeatedly
.\ * . »

- -

over a tdixly long pexiod of time. <
| Setond tho data on selectivity provide insight Jdnto
the consequences.of instructional conditiong on task per-
‘r_ " formance. In ldarning trom prose, tor example, stdeents ‘

may be given lists of objectives, instructions to look for

) ‘specific types of informatien, or questions inserted at
intervals in the pdssage° These conditions do not change
the task itself' although they may clariiy the nature of

\ 'the task - oxauttect the llkellhOQd that it w111 be accom-

plished, (}t is pﬁssible, of course,'to understand a taskr‘"d
5 .

-

but not be‘able Lo accomplish it,) Research on-these con-

, ditiens (see Andre, 1979; Frase, 1972, 1975; Mayer, 1977,

\' | 1979, Mcépnkiu, 1977) is consistent°with results of.studies
] \

| tor sbloctief:yttending and processing: the effeets of

\ instrUctiQhal conditions depend upon their specificity and

stheir cdhnectien to the task being accomplished, Very :

. t\“ \\ general prempts.or adjunct‘aids that do hbt eithen add to

” ' the information already supplied by uhﬂerstanding,the’task

itselt oé activate pfecesseé necessary to accomplish the

»

tagk, do not contribute .to performance, Indged,,such
prompts are probably dgnored. In addition, prompts are QC
, ' A
". "[. ' 0
Vo
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,havo the necessary schemata for understanding the task or
the maturity to select the appropriate strategies. Whet?er
the ettects of prompts on the performance of less mature

subJetts are permanent is questionable.(Brown & Camplone,

N

v .-

1977),

4

From the perspective being developed here, comprehension

“of,prose is a task, Indeed, intnOSt'comprehension studies,
subjects are.either told they will be tested or;can reason—
ably“assumeithat»a,test,will be given.“ Thus a task context
eaists for the passage. ‘Under general instructions to read

i '
-and undei tand the passage,,Subjects*appear to make use of

o~ e e e b e e — -

the macrostructure of the text to construct a cognitive
representation for comprehension., Specific. task instructions

can, howcvel, overrﬁde the effect of text structure (see

. Pichert & Andeison, 1976). If the task requires process1ng
' ) ™ -

of informatjon low in the text hierarchy, then such infor-

mation will be attended to, Furthermore, comprehension may

hot be thc task in a- particular Situation, A\reader might ' L

—~——

* be required to remember‘prbper names or technical terms

~rather than comprehend.the passage itself. In such;a case,
the syntacticgand semantic characteristics of the passage
will have little effect on task accomplishment.
Constrs;ting a cognitive representation ?t a passagg o !
or ‘an episode is guided, then, by the‘task a person is.
workinﬁ on, fhisiview broadens the context of comprehension

from the macrostructure of texts and episodes to the Y

more likely't( affect’ the performance'of'subjects who do not ;g/ |




(8

‘macrostructure o;'situations-(see‘Mischel,f1977; Schank &

Abelson, 1977). To understand a task ‘it 1is necessary-po .
. i

construct a ¢ognitive representation that encompasgses a

-

goal and a set of operations likely to achiéve that goal

~ .
*sce Simon & Hayes, 1976). Sinde tasks are typically set-

by .people, especially in classroom situations, representing .

a task iuvolves social cognition, i.e., a representation of

~

how another person views the world (see Hayes, 1972; Shgntzj'f

1975). In addition, under certain circumstances constructing

a task representation may require the inlegration'of évents .

' taking place o&er severhl days. Inferencerand problem4solvﬂﬂg:

are central, therefore, to understanding task demands.
. Finally, over time knowiedge structures or schemata are -

built afound tasks. A head faiter's restaurant schema is

Y . I-‘«’ . .
likely to be different in funflamental ways from\a customer's

[ ]
schema,

)

Conclusion
.7 “
At this level of*abstraction the task model Wb‘ld
\ . Y
appear to be a promising approach to unders?&nding how

* \ L)

teaching effects occur for at least two reasons. First,

the concept of task copnecys information procesSing with’

- environmental conditions. Knowing the tagk gives access

. . .
to the kinds of. cognibiv?Aprocesses that are likely to be |
*hecessary to accomplish the task, ' Second, a task is more

than just content, It also!includes the. sftuation in which
‘ . . ,

content is embedded. ®It- is still possible, therefore;.to

»
(] N +
. .
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1ncorporate teaching variables into the conceptualizati?n

ot classroom conditions that effect achievement° At the

-same timo, teaching varlqbles are not isolated from the

substanoe ot instruction . . .

! To cl?fify those potential contributions of the task
S

r

modol- it ‘~neoessa1y to turn to an analysis of the‘types

ol academlc tasks that are 11kely to appear in classrooms

?

' and to descxlbe the way suoh tgsks }unctlon as frameworks

’

“to, gu1do student 1n£ormation processing in claserom

B

onvironments. . S
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are likeﬂy;fﬂ

as settings in whicm-learning is to take place. To deal with .

Chapter 4 -

ACADEMIC TASKS IN CLASSROOM ENVIRONMENTS .
» The purpose of this chapter is to construct a bridge

be tween the~1nformation processing model based on ihe con-

- . e

cept of task and the tield of research onh effective teaching,
. ) N - ,

This purpose will be served by relating the/general task

©
s “’

model m@re #cifically to the subject-matter tasks students

,enco nter in classroom environments. The chapf'
ter .is div1ded info two sections. In tha first section,'ﬁ
dlfterenﬁ types of academic tasks are identifypd and their
effects on information processing and learning are described°

In the second bectlon, attention turns to the consequences ’

‘'of embedding academlc‘tasks in classroom envj;ronments° In"

.this section the analysis ¢enters on how tasks are affected

by the conditions under which they are experienced in class-

rooms.,
.

.
o v

Academic Tasks

™ chapter 3, the focus was on comprehension because it

provided a convenient way to illustrate how- tasks influence

information processing. In addition, comprehension‘is

essential if onekis to navigate the demands of a complex -

.environment with any degree of functional achievement, In

. } M L -
this‘}?apter; however, it is necessary to introduce the con-

cept of!'"learning'" since classrooms are officially designfted
-~ .

!

learding it is’necefsary to view tasks hs treatments.




‘ ' : , o .

Adopting this view does not involve-a radical shift, from

the previougiahdlysis because the task mddel'readilyeiends

. .
N a

itselt to a treatment interpretation. Accomplishing a task -

can have two consequences. . First, a persan will acquire
information-~-facts, concepts; principles, solutiohs——relevant

to the demands of the particular task that is accomplishedo“

7

Second, a g%rson will préctice operétions--memorizing,'
classifyin

é,, J")fe.rring, a,nal&zi-ng—-uéed‘tp obtain or pro-

duce the information q&Panded by the task. (For a diss-
. ) ~ : t

cussion of ‘the ‘distinction between information and operations,

*

see Merrill & Boutwell, 1973.) Students will learn what a
L%sk leads them to do, i.e., tﬁey_will acquire informafign_
and operations which are necessary to accomplish a taskﬂ 10 .

¢

(see Frase, 197%, 1975; Markle, 1969). Different taSkﬁi_ : }; ’

>

then, will have différentvgffects depending. upon the goals

and the operations which are defined by the tasks. Thié,‘

in essence, is the foundation of a treatment theory based on

the task model,

A .
An important distinction must be kept in mind through-

Y .
out this chapter. Understanding is always required-at™the

task level. A'ﬁerson must understand a.fask-—ioe., compfe—‘

hend tlhie goal and the operations that are necéséaf& Eo achieve.
) .0
the goal--in order to accemplish the task. But the task to

he accdmplfshud may not require ﬁhderstanding of the subject
) ! PR SRR
matter which is embedded in the task. To accomplish a task

which requires idqptifying in a paséage all words which con-
Y

+

: . : ‘ : ' '
‘tain the letter "S," a persgph must first understand that

-/




iidentifyihg'suth words is “the task The task itself requ res
. ¥
no-undersjanding of the content of the passage. o S |

B e L L

Memory vs. Comprehension Tasks ) : g

The analysis of academic tasks will begin wit‘bae}ic
distinction between tasks which can be accomplished by ver- -

batim réproduction of content previéusf>\o&c6untered (mémony

\ '/r\uhe gist of the materjal previously encountered (compreﬂen—.u

sion tasks). v st 1ssue is to clarify this distinotion.-

Y

The discussion then turns to the way each of these tasks

affects information’ processing

- \ ) o ' ' ~~a\u: \ '

Te d;stinction be tween memory and comprehension tasks \fw

Y

is based'gn a distinction between the surface structure’ and

! A
the conc;ptual structure of dext (see Chafe, 1970). Memory

>

“tasks direct attention to the surfac&éif;ucture of the text

.and to the vbrbatim réproduction of that.informﬁtion; com-

*

prehension tasks direct attention to the cpncéptual

structure of the text and toe the learning of the gist of

< . e,

the information at that level. ?ln other words, '"verbatim -\
- intformation consist$.of proposifions about t@é physicalp

‘sentences, whereas gist information consists of propositions

- about. the réﬁrrents,of the sentences" (J, R. Anderson &

Paulson, 1277) | ' ' - ‘
| R. C. Anderson (1972) approache the distinction from
Y [ ]

;the perspective ot test items. Ve atim itemg, i, él, items

which, contain* examples previously encountered ‘in instruct on

-~
)

or which Lontain language that is congruent with that used

' . »
- . - . » -

£
. .




tion; allow a'more‘confideni inference tHat a_subject

comprehended the information. To this Iist can bg added -

f: o

in instpuctioh medsure recall ‘but not necéssarily compre-

hension, Pwraphrase Atems, 1, €., items which contain

A

examples not used previously in instruetion or which con-‘h

“ ',

tain a'tnanstormed version of the language'used in Instxuc-

¢ o

0

| o @
inference items, i.e,,titems which ask for iﬁfofmétion'not

~of information processing (see‘Brewn, 1975 Craik 1977,

or‘rhose which 1equ1re application of the information in, the
text for tormulate new prop&gitions or relationships (see '

o : ‘
Entwistle, 1978; Gagne & White, 1978), ‘ ‘

- One of 1he essentia differences between memory and

cumpruhcnsion tasks is thdt they require ditferent strategies
]

v

1979; Craik & Lockhait, 1972). In comprehension\tasks, the
L 3 : R ' o

ideas (concepts and'%robositions) embedded'ih'fhe-surface'

@txuctuxe of text are deconqu(palized and organized into a
high- JQVOI plopositiona%jnetwoxk or schema (see Bransford &
Franks, 1976; Kintsch, 1975), Shch a network coﬁiains \

little oi the- oxiginal surface structure of the text or

13
L]

examples from which the dbstlact propositions were formed.

\

‘Schema are generative, however (Shaw & Wilsbn, 1976). That

. . ".‘
is, schema can be used with great flexibility to handle " -

.

unencountered instances with easewor‘}o generate inferences

about the appldcatyon‘of concepts and propositions .to hew:
s‘ituatiohso 'Ih‘o her worxds, it is possible 'to answer para—;

. , ‘ -~ . .
phrasce and inference items using a schoema which serves as a

generator set for such answers,

i Y

' explicitly stated in the text but available through inference:f

~
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xS

.grdlipn-pakes plaée so that memofy is for the gist of the

\
0

A 1

T . ‘ ,
In . comprehension tasks, remembering is an involuntary

or incidental prdduct of cOmpﬁehension (Brown, 1975), "It

1 Tail to unde;stan@f_then 1 will also’'fail to remember"

f(Novman 1975, p. 531). Memoxy for infoxmation agquired by

vl

“(ompvvhenglon Hﬁ mope dqrab1¢, but there is . a leveling ,and

ahaxpening 01 the oxiginal text SO Lhat repxoduction of the

-

‘bUQtALO' tructure ol @,particular text bécomes difficult

.~

[4

(. R A?Qﬁi:fn A, Piulson, 1977; Brown, 1975; Kreutzer,

Leonard, & F"wvellh; 75). . In other' words, sema&tic inte~-

.

. \ i .
Qriginal lext rather ¢han for'the precise form of the text

thv cxamplcs chd originally (see Bransiord & Franks,

1971,_Brown 1976f Parisg, 1975"Paris & Lindauer, 1976),

B R

“Indeed, a pexson who has acquired a- generator set may not be

ablo tQ dlstinguish betwoen encountered and unencountered

1}

'-_oxamplvs (Shaw & Wllson, 1976) ., . | R

o

\j

4 |

build a high-level semaﬁtic structure or schema that can be

‘instantiated-in several ways as particular circumstances

demand,  The construction of suech a schema for academic

~content .is likely to be difficult and require extended,

-

'oxgerienco with the content (see Brah§f0rd & Franks,'IQf%;

Nelson, 1977; Norman, 1975), Before such a schema is'con-

. . . \
stru,ted,\involuntary gemembering is npot lfkely to operate

ATY

efficicntiy (Shaw & wilson, 1976), bomo evidane for Lhe
‘ \

ditfj(ulty involved- in comprehension Laskb is found in the

Ludlos which indicato that scores on p&raphvase items are

To accomplish comprehension tasks, then, a student must




i

typically lower tha "scores on verbatim 1L9ms (Anderson &

Biddle, 1975; A;mbruster, 1976)} These data may also mean

» that subjects tend to process information for memory rather

o

than comprehension, ' .

Memory tasks come inte existenc€ under three conditions. : .\
First, & task may require an exaet replical or a. very close
1 " '

.upbvoximapion,or the original form of the nformation,: such

as datos,vquuntities,Anameb, terms, or othek facts.» Many
1aborat6ryatasks in memory studies hade this_?equirement°
Second, a Lhék may bé heavily rocallrdependeng\ i,e., to
make an inference or anﬁggbiication'ﬁ persoh'ma& first have
t§ remember a large number of facts, thally, a task may
require a.pdfson to know intformation that cannot be under-
. - . 7
stood (i.e,, assimilated into a schema)'and theretore is i A
acquired by rote. For example, }he sentence "Groundwatér
® returns to the ozoan during tbe’hydrologic cycle" might‘well
be learned by memorizing rather than understanding. Rofé
leariing of inhorontiy meaningful material is likely to
happen.when u’persoA does not have sufficient backgroﬁnd to
assimilate the noew infbrmation in%ovan,existing schema or
anWM(deht time to cohs ruct a new schema,
In any one of Lhusj\circgm;gances, deliberate mqmoriZing
is yequirod s0 that a,pePSOn can at least repfoduce fhe |

brigiﬁal information (Brown, 1975). Deliberate memoriving .

Al

requires at loast two progesses. First, a ‘person must

restrict semantic integration, i.e., cut off"the new " ipfor-
' v . B ‘ .

mation from what is already known, in order to proscrve

1




Y e

. i
. ] ) |
N . | .
. v ) f .
. . i .
. . , ‘4 L . oo - ’
a , :
. Ay

the surtace structure of the information that is to be repro-
; Mt :

duced (see Dooling & Christiaansen, 1977b; Mosenthal, 1979;

Spiro, 1977). Sccond, a person must use mnemonic strategies , QB v

'l .

to'generate a rich encoding of .the original information to s
make 12 mére du;able in memory (seemCEaik, 1977;4Lev1n,
Shriberg, Miller) McCormick, & Levin, 1980; Rohwer, 1973).

The use of mnemonic strategiéslrepresents'a form of epi-

sodic. encoding of informatioh (see Brown, 1975; Nelsoh; 1977; .
Tulving, 1972), Episodic éngoding involves the chstruction'=;'}}

of a concrete-level schema which contains much of the temporal,

spatlal, and uutobiogruphiéal stimuli that were present when

) -~

. . 3 L 0]
« the'information to be remembered was experienced. Information -

might, tor instance, be coded by its 1odation in-the sequence

'of a passagé or its place on a page (see Just & Carpenter,

1976 ;-Murray, 1977 Rothkopi ({sﬂl; Schulman, 1973; Zech-

moibtex, MLKllllp, Pasko, & 'BespalecT 1975). - Retrieval of.

Lntoxmatlon that has been Ibhlned in this manner is often &
.
deUndUnt upon a hlgh,gegree of simllarity between the

cn(oding cues and the retrieval cues (Bjork, 1975; Peterson,
Peterson, & Ward-Hull, 1977' ‘Tulving, 1970) The information,
in othox,wotds, cannot be used flexibly.

The. distinntion between memory and comprehension tasks
, o

' mu@t be.viewed as a. mattcr of degree, Somc tasks are weighted
:tmoro heavtly on verbatim xoprodULtion or slight transforma-

 7L1ons ot tho-language ‘of instruction° Other tasks are

P

.#swvightod in: tho dixcction of paraphxased linguage or infer-
: (

oncvq. In uddition, somo comprohension it;mq may be
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answerable by recall, thus ﬁllowingpmﬁmmry LQ« \»@”tdubw-' YR
. ‘.‘e Tale « - .‘ 5 “b‘ -' T
uccomplishing what is nominally - d comprehc;{ n'masko. Jf
' . R O PR SN
Jor’ instance an item that requ’i‘!’eseupcrsah t,(.‘l uwo’pxmf
. g : on o - ,'f"‘.-_ . e}‘v .
oxamplc of a concept: can be ansm&}td by r%prodUeiﬁg aﬂ 5;\W v
0’ - e T we
" example used 1n.instxuct10u,‘then lhe Jtcm ,nn bn ansgonvd‘
et . "J.. '.»"‘1» Coe e

v .

i

by memory. In bULh a Cdb& &C }b not negessarlly,lo&Itlmate

- o " o @ o, v
to infer comprehension from' the corrett’ answer ., m%’g;o
" ” « . ¢ - " g f.-

) . v“v . - ] . L . .o o o on T, "

Procedural vs. Comprehension Tasks -t 4 RN - T
S . o . S _. * . ;. S » 7 T e e

A secdnd distinction between pToCedural*tasks and,éémw' '

prehension tasks elaborates furthexr tie types ot academlc o

tasky students can encounter in classroom environments.,.

. -
~ .- .

This distinction is especially clear in the field of mathe-. .

-~

matics where. it is formulated as a differenée between (1)
-knowing'an ulgérithm'(ioe., a 'sequence of computational
steps for adding a cdlumn of number, hultiplying two—diglt
numbers, dividing by\whole number, epco) phat enables. one

LO prodq&e ananswer and (2) understandiné-why the procedure

works and when it should be used‘ﬁsee Davis, 1975; Davis &

e

MeKnight, 1976, 1979; Glaser, 1979; Greeno, 1978). Proce-

v

.dural tasks, then, are tasks which are accomplished by using '

b

a routine that produces answers. There is typically little
unprédictability in such cases because the routines or
' ~

alporithms are very reliable, "they consistently pro-
: _ i
duce correct answers il no vomputational errors are mddo
Comprehension tagks, with resppct to procedures, are tasks
. : .

which are accomplished by knowing why a procegure works or

whene to use a particula¥ procedure in a purbicular situation,

. .
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Procedural tasks are especially evident. in mathemétics,
but they exist in any academic arga when rules are used, to

produce answers, Grammar, for example, is defined largely
B . . ) 7 : . ¢ )

by a set of procedures., Similarly reading and composition

" involve ppoceduros which are applied to content in order to

-

generate answers, Indeed, in the sensc used in this report,

~achieving comprehension is a procedure of building a semanf?é\_

LIV -

representation of.a text or episode. In this very broad

-

sonsu; all Lhough{ is ?lgorithmic (see Davisw& McKnight,

w769 .

. Nevertheless, there are levels of specificity. that
must be considered in the distinction between procedural
. ) . . ' .

and ynderstanding tasks. A procedural task is one which

cun‘bv accomplished without understanding by simply knoying

how to follow the computational steps to produce an acceptable '

Qnswvru This limits procedurai tasks to contént for which

algorithms can pe constructed In some arecas, swgh a com-
WOS1t ion, prodiétable formulas for producing answers may
'_not-OXiSi. Even hore, however,” procedural tasks can be
created,  In composition, for exampple, a senténce%combihing
task can be ﬁséd iﬁ-which two;éimplg'seﬁtqnoeé are given

’

wisth an algorithm fOr'combining them into a campound or
complex sentence (see O'Hare, 1973),

A comprchension task related to procedures involves

the‘bhs;c‘pchesses,of comprehension that have been out-
eli@ud previously in Chapter 3 and this chapter,  To accom=

plish a comprchension task a student must be able to
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_\ construct a cognitive représentation of the' ideas embedded
in the surtace atructure of the algorithm or conceptualize

. ¢
a problem in terms of pro&edures that are-likely to apply '

LY
4 )

L f(scc Davis, 1975; Greeng, 1978) ., Tests for understanding

\\ a prOCeduve'génorallg opeﬁate_at one of two levels (see

. . / ’ ) ' ’ i
.. Gagoe & White, 1978). The first'level requires the student
to dpply the procedure to problems that difter in surface
R L : ! ‘ i
S © features from those uséd in instruction__.'° This-level cor-.

responds to the‘paraphrase test;disqhssed in cenjunction

with mempry tasks., ~ The second level redhires;that a stu-'

dent decide which of several procedures is applicable td a

;

-particular problem, Such a teést corresponds to the inference

AY

level discussed earlier and is commonly referred to in math-

‘. .
ematics as a word problem (see Heller, 1979), As was true

-

‘with. comprehension of information, constructing a high-level -

~

‘schema necessary for ﬁnderstanding a procedure and the cir-

Cumstanccs under which it applies is a more lengthy and
- , . |
- difficult process than learning to follows a largely invariant

ki

s :
scquence ol steps to produce an answeq to q"pecific prolklem

Lt (Davis, 1975;;Davis.&_ngnighti,1976i;créeno’ 1978). \
> ~ TheRelationship‘Among Tasks &
. ' - Several issucs surround the relatiqnship among memory,

. . ‘(: . .e
procedural, and comprchension tasks. In*this section, two
. ) .
issue

1

,
¢ will be considened: (1) the effécts of different
tasks; and (2) the pog ibi{ity of interference émong tasks,

*~

. In a serics 6f'interrelat0d studies, Greeno and Mayer .
- »
(sec Greéeno, 1972, 1974; 1976, 1978; Mayer, 1975, 1979; K
e '

U(/w .' |

\
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Mayer & Greeno, 1972) have establisheqlﬁhdt different

‘c‘ N . .
instructional methods produce 'structurally differént
. learning optcomes., Methods which focus on comprehension
L K] N .

.

of information or procedures appear to result in superior

-

perfoimance on "far transter'" tests which require appli-
cation of uoncopts_and'principlgs to novel pr@blems or ’, -
situations, Methods which. focus on;acquiring specific

information or on learning how to us€ a procedure result
“in superior performance on“'"near transfer' tests which
. . . * . ‘ . .

require reproduction of information or computational skill.

14

The investigators argue that these performance differences

'.I
@ «

reflect structural ditferences in the representation of

~ . : - . - -

kndwledge produced by different methods.

‘Those'findings.and Lheir intorprététion are éonsistent
with Lho'pr050nt aﬁalyshﬁ of task differences. Abcdmplishing
memory tasks ié Tikely to require epigodic.cncoding of infor-

-mation to preserve surface structure., Episodic encoding is

s, t

hot generative, however, i.e,, it is not likely to result

n*knowledge that is readily applicable to new situations.
g /

L4

A similar case can be made for the effects of procedural

tasks, Using a procedure without understanding is not likely

‘tolposult in flexibrlity or in the ability to know when to

-use the procoduré. With both memory and pxocedural tasks,

thon, ls xeabongblé to expect near Idther than far trans-
___,’f"?qgi Lomprehe nsion taské, on‘Lhe other hand, require the

construction ¢f high-level generative schemata which are

broadly applicable to novel situations and- to decision making.

" 4

v

a
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This analysis emphasiacs the 1mp0rtancc of considering

}o.

qualitative ditlenfngpb in outcomes when btudying the effects

of lnthUL%iOH (sce Marton & Saljo, 1976)n Teaching methods

’ i , = 1] "/
.&unrarfect what is'learned rather than simply the amount ~

that iy learned, Indeed studies-oi cognitive preferences
(Se A éséwn, 1975 Tﬂmir, 1975), the effects of Mifferent f )
curriculu (Walker & Schaffarzick, 1974), and thﬁ/iffects of

.dffferent strategies of teaching reading (Barr, 1975) all "‘

point to the importance of qualitative differences 'in out

comes produged by different approaches to instruction., e
Is it possible that different tasks are incomp-tib#e?
A comparison-of memory and comprehension tasks~sugg>Sts T

thnt preparation snitable for one task can interfere with
preparation for -the oiher (see Bransford‘& Franks, 19769
Kintsch, 1975). Accomplishing a comprehension task'can,
-h“C“uSU ot the effects of semantic integrngi9n, interfere
with the ability to reproduce specific facts or.the:eurface
structure of the original text. On the other hnnd, accom~
plishing a memory taek can produce knowledge in a form that L
i‘'s not casily applied to recognizing nen instences or making
inferences to new siLuationso Advanced knowledge of the

°

task, Lhorcfore, is essential tox ask accomplishment For

some tasks,. reading for comprehension may be inappropriate.

. This perspective explains why subjects typically adjust “V
informution.proceg ing strategies to fit the nature of.-the - 4
nqk they are working on (Gibsog & Levin, 1975; McConkie, : ‘j)

- ! . : "n

1977) .

[ . " .
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»~ & comparison¥of procedural ‘and comprehension tasks
. ‘ ‘ h

. produces a parallel argument, -Learning to.use an algorithm
does not ueceSsarily enable Qﬁe %d.dhderstand why the

algorithm works or when to use it. Similarly, learning to

L

: understand why an algorithm works or when it should be used ! I

i

does not necesSarfly 1ead to computational pfoficiency.

,This distinction is’ especially clear in a recent analysis,

.,

- by Greeno (1976). Using a logical task analysis, Greeno :
. mapped alternative representations of problems involving
fractions., Such problems were represented in sét—thedretic

3

-
*

terms, geometric or spatial terms, or purqly numérical

. terms, Each representation produces fhe same answer, but

representations differed in terms of the number of stéps

and the type of cognitive activity required to generate a

! *

solution. Indeed, represenﬁationS‘could be compared in

jterms of their‘instructionaf efficience (which represen-

©

tation coufq be learned faster), their application efficiency
(which could be applied more readily to "real world" problems),

their transfer efficiency (which gepresentation made it easier

to learn other concepts related -to fractions), and their

production efficiency (which representation generated answers

.

. faster), The numerical representation, for example, coduld

be used with Iittle underétanding.of the nature of fractions.
N .i . N {‘
Such a representatiefi was high on production efficiency but

low on transfer to new concepts relafed to gfactionso‘ 1L
Y . . B .

' Pl ¢
‘ . thg task to be accomplished is procedural, i.e., if the stu-

dent is judged on. his or her ability to solve correctly a
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furgu set ot'problems, the most useful re rdSenpation would
be the numericdl ohe., " The other répresenta”ions are simﬁT& T
too cumbersome to uée asqroutine solution strategies.

| It can be argued that extensive drill anq pnactice W1th
(omputdtlon pxocedureb is a pxexequlslte for acquiring high-
level generative schemata (Dav1s, TD75 Dav1s & MCKnight | -
1976 ; Greeno, _978) or that students must know the facts
befbre they can understand the matérial} This analysis \

' ) . , - ; " ‘ . T B

sSUggests, however, that accomplishing one task dods not -

o . .
necessarily or automatically lead to. the outcomes of the * =
. \ o ’ . : .

other. Indeed, at the level of accomplishing a single task,

memory, prouédural, and comprehension processing may inter-

- ‘. . n
. : {

tere with each other,

Two final aspects of academic tasks and their effects

. <

. need tor be addressed before. considering how these.tasks aré
expertenced in the classfooma Firsp, there is an importént.

.dev@lopmoqxal-effébt on task:accohplishmeﬁfo A_reasonably
large body of Cvidence suggests.that comprehension (i.e.,

- assdimilation to schomata) and the inVQiPﬁtary'remembering

that is a product of Lompxchen51on‘aye achieved "naturally"_

' by very young childre,no That lb, they,%re able to under—~

‘stand tasks in their world and remember a considerable o

amount about these tasks and their accomplishment, Deve lop~

' R . . . \ - . . ) )
mental dilferences are clear, however, when a task-lnvolves v

v ¢ ’ .
. &
) dellbe ‘ate momoxizlng or the dellbexate acﬁuisitlon of a v '

, ) + , - \

nOW‘bLhOmd in order to achieve comprehens10n oi academlc

content (see Brown, 1975; Hagen, Jongewapd, &'Ka§15‘1975),

JgRl(; - | \\ '5;% ) \\\¢~/5.'3 Lo ]




1

" production routines which were difficult to articulate but

direct and repeated experience-withlt

. i . ! .
As pointed out in Chapter 3, developmentally young children

often have a-pidduét;on deficiency, i.éi,-they lack the
abflity;to select aﬁdiorgani;eAstrategiES to accomplish_a‘

specitic situutioﬁailﬁ—impOScd go;tiu  F6r,present‘puréoseS,
’ihis.mcaﬁs thgtlyoung children are capable of comprehending

!

a task but' not necessarily of accomplishing it if it involves

deliberate memorizing or the development of new schema, -~ To
‘1 . . . “ i . .

accomplish- academic tasks, whether memory, procedural, or

cbmbrehension, such children require substantial prdmpting

' ‘trom the instructional environment.qp .

- . y '
- Second, there is:some evidence available which suggests

that 5tudbnbé acquire procedures for generating answers by
' - . , ; | '
experience with accomplishing tasks rather’ than through direct

';ustfuctioﬁ in these prooédures° RéSnick and her associates
’ a ¥ o '
(Resnick,‘1976;'Groen & Resnick, 1977),(f6r example, found

/ﬁdinpupils transforﬁed instruét}onal routines. which wefe
v;sy ;olsrticulate; represented the structure of the>éubjep§~
A ‘ o ’ .

: . . ) ] ’
matter, but weyxe cumbersome for generating answers, into

v
more eflicient in-.producing answers. For example, after
completing several problem sets, students learned to add: v

smaller numbers to larger numbers even though.they had not

* been iaught‘to tollow this procedure (and in all probabiliﬁy"

- {

did not'know‘tQis algorithm prior to‘instruction in addition).,

The solution strategy was devisgsed, in other words, from

he content., Other .

studies have also found that students devise their own
. o ’ . '

A ]

} - 91




¢

"

stratcgieq tor produging ahswers, but\the strategies are not
¢

i ulways appropxiale.} Lrlwanger (1975), Lor example, dis— ) S
covered students who. were very successful H" prodpcing

&
ansd‘rs but who had tundamentaliy erroneoas conhceptions of

.

‘mathematics.  Their procedures-typrally worked for only a  *~ Y

s M

very limited range Of.problems violated basic assumptions

in mathematigs, rollected little understanding of mathe—.

)
-

matical prlneiples md were resistant to being change I ?E' :

Slmllax 1und1ngs have becn reported by Peck and Jen s . ”

(1979; Peok Jenckq,~& Chatterley, 1980) These resflts )

1nd1cato a need for caretul analysis of what is learned) .

Iwhen students accompllsh academié tasks. . .
- Summary _' S 1_\.'4, o g ‘ \ﬂ . o }fo. ’ tﬁ

" For purposes. of the present analysis, three types of

academic .tasks have’been'iden}ified:- memory, procedural,”

)
*«

and comprehension, For memory tasks, the goal is to bé able - fji

to reproduce’information previously encountered. . The»oper S
p R
ations on dtddcmlb content that enable a- person to accompllsh

“a momovy-task include episodic encoding using various
mnemonic strategies, TFor procedural tasks, the goal is to -

be able to use a rule or algonithm_io_produceva~predictablex
answer to a oempntalional.problem.‘ To acqulre this abllity,

a person must’ loaxn the sequence of steps that define the ”QE*

LY

algorlthm and prgctice these-steps to gain mastery° .In the i'

case of both memory and procedural tasks, perlormance is A

IS

depondent on oongruence between practlce and testing con=-

texts.  The knowledge and skills acquired in‘ﬁemoby and

. ‘ . f‘ )
.\ : ‘ ' d Y




' dfdrmed-versions of the original content or to'

- within the passage or from the passage to

_,nacaynLabilLkastrggture defined by Becker- Geer& anu

\.- L ,. | | | ; .f\

. | . { n D
¢ ) '—. ) . [ S f

~ \ - . Y

procedural fasks,,in other,words, are relatively inflexibléo'

Finallyy for comprehension tasks, the goal.is to be able to'

7
ake inferences
situations, -
. . . {
With respect to procedures, comprehension

-

s demonstrated
by being able to {ell why a proced or decide when

one of several prodgedures is applicable.:
t SN\ .

Jo acquire such -

structure or generative schema that can be applied flexibly
¢ ' - ’

to a wide range of- circumstances.,

4

’ Classroom Tasks * ° e

) The. digcussion has now come full circle back to the  ﬂ

clxgérpom. In this section the focus is on what happens to
academic taskg when they are inserted into a classrdom«#
envifbnmeht. The analysis of this issue is ofganized l'_ '

"
.

_1xound three, Ieatuxes 01 the classroom environment* (1) the

evaluative climate‘of the classroom; QZ) the group setting‘ .
and instruciiopal materials ;ha}acteristic of.cldSSroomsf

and (3;’thelhistory,of cla;sroo@ groups. {' . -
The Evaluative CIZmate infClassrdbms o '

Academic taqké,in-classrooms%are embedded In a%

L T N O

Hughes (1968) as an exchange of performance gor grades,

Inm this,report,'the term "grades"l?oes not refer, sipply to .

-
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. not witnessed the performance at all.

marks on report.eards. " The reference is, rather to the

4

varipus forms of public recognition for appropriate per-

A

formance that occur in classrooms, Students are required
/ .

to display knowledge and skills on difierent occasions:
they take tests, complete assignments) answer questions in
discussieps, and so’forph,.'These answers are labeled\by
the teacher and these labels are usually available to an

audiencé in the ‘classroom and, when labels are formally

recorded, to parents, school officials, and others who have
.,

et

Classroom studies (eJg., Jackfﬁij 1968; Potter, 1974;

Smith & Geoffrey, 1968) indicate that judgmenés about ‘'stu-_
A . R .

dent answers and their classroom conduct are made frequently,.

In a @tudy of first and fifth grade classes, Sieber (1979)
reported that teachers evaluated conduct publically on the
average ef 15.89 times per hour, or 87 times a‘day,~or.an

estimatedly 16,000 times 'a year. By-béf;g either‘a recip-
dent_or.a witness t0'these eva%uations, students can build

an evaluative map of acclassroom enyironment. (see White,

'1971) . » Students thus appear to be very aware of the eV£l4

lative dimensions of classrooms (Morine-Dershimer, 1976)

\ o

and able«to adapt to differenf modes of evaluative feedback,

Hill (1976) reported that students were able to interpret
' ’ _' . _ .
nonreaction as-a mode . of evaluative feedback, Similarly,

Golman (1972) reported that. students would interR{et a

.. ’ \\ s .
answer,’especially 1f they were working on material they

.
L ’ -
. .. : '
’ @\ .
. .
oy .

- L oa 9y ‘

L

-/

question coming-after an answer-sas-a signal--to change their .
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*

did not understand.  Finally, there ‘is some evidence -that
. - Y 2

m__* 'the evaluations students receive'affect'their status~in

.the SCPQOI at large, In a recent study of the Eocial organ—,

iaation in high schools it was reported that "a/student
) \
'sorted' as a 'gopd student' is differentially allowed to

{;ﬁgoiiate both territoriai rights dnd.his adherence to the_
. foﬁmal_andkinformel rudes of‘the'schoéi " (ianpi{'1975)i‘ .
The evaluative climate in_c{éssrooms connects‘acadgmic_

tdsks to a reward stiuCture,"Ansmers,"fherefore; are not
Jjust evidence of hawing eccomplished an academicd task. They

also count as points earned in an aczfuntability system,

Thc function of answers in a reward gystem adds'important

dimensions to the accomplishment of academic tasks. Three.

~

consequences of 'these dimensions are efplored brieily in
r : : o _ ' Lo
the following'discussien,

4 -

" First, the answers a teacher actually accepts and
) [N ‘- 3 . . v

rewards define the‘real tagks in classrooms. ‘The announced
goal of dn art 16§%on for example may be to learn how to
analyae the etfects ot color: on emotions, a task potentially.'
involv1nglcomprehensiom.x If, however,‘tﬂe teacher 'rewards
verbatim reproduction of definitionS;presented in the text-
book, t;e taskucan ‘be accomplished by memori7ing definitioms°
Second, the allowable routes to answers affect'the '
nature of thb task that is accomplished. If, for example,
a stddont can progquce an acceptable answer by ‘copying the
work of.amonmcr sfﬂdent, then the student will learn to

\A . ' A ’ d v . : '
ycopQ‘an answor rather than the opergkions intended by .the
®

b J

’ [
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by the task itself.
S .

’M&cLuie(and Frencg (1978) haw6 described an incident- in

!

. academic task. -Mehan (1974) has- described an instance in

which first-grade pupils in a discussion used 'various: delaying
tactics when called upon to recite. The result 6f these

tdctics was that other students or the teacher would provide
. ! . . * . . \' . . “
the answer for the student who was called onQ Similar

examples of students ciicumventing tasks demands in recita-
:tions have been reported by MacKay (1978) a4t the secondary’

levelu From a teacher perspective Lundgren (1977) has

- ~ )

described_this'phenomenon as "piloting5" a technique in

T~

*ﬂgiii/jhe teacher uses a sequence of 1ncreasing1y explicit . .

prompts to enable a student--usually a low achiever—-to . )

-/ N i )
produce an answer. As prompts become more explicit, a stu-

dent can give an answer without using the 6pérations required

Fipally, the strictness of the-criteria a teacher uses -

to Judge answers has consequences\for task accomplishment

which a primary school teacher'accepts_a broad range of . *

answers,, many of which areifactqally incorrect, in‘dVdis—
cussion of birds ‘that are native to the students' home j
region, Other investigators have also reported that;teachers
sometimes praise '"wrong" answers (Belleck Kliebard, Hyman,

& Smith, 1966; Mehan,. 1974; Rowe, 1974), so the phenomenon
map be common. -In such instanges it appears that. answering,
iather thay giving the correcfﬁanswer, is the task, - If the

/
crjteria for correctness are loose enough, the task system

itself is suspended. o _ | :
. ' \/—\ ) N 4

N %6 . 4. . S
[y _ . ." ' . 1‘/’/ . . ,\»
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‘« The embedding of acadgmic tdsgs in a reward'structure~

‘would seem to affect the character of'student performance,

Several gtudies of language use in classiooms have reported

- that student talk is constricted,'vague,.and indeterminant

| | .(see Edwards &.Furlong,'1978;:Harrod, 1977; Sinclair & { | ' 0
. Coultnard, 1975)., +Searle (1975), for.example, enamineq the

spoken language'ef high school etudents in English, social

stndies, and nhysics c¢lasses and found qualitatiwe differ-'

A encee between.academic and non-ecademic episodes. -

| The talk.whigh resulted from their activities as

pdrticipants in school work was usually a series of

snbrt exchangks (and) was not in itdelf complete but

required either reference toﬁtexts or movement....
" It would seem that the students understood that there

‘ *
was one kind of talk to be used dmong-themselves-and
. . S
another kind which was suitable for school work
. . .
e (p. 280). , Y

L 2

. Along similar 1ines, Graves (1975), in a study of writing
o in the bOCOHd gxade, found that texts for assjgned writing
were bhOltel than those for'unassigned writing. This effect

was observegd undex both traditional and open forms of class-
r -4 "
¥ . room organizationb Finally, Rogswork (1977), in a laboratory
. i

study in which sixth- grado students were required to generate -

\

« as manx sentences as possible from words in a spelling list
found that studenfe improved performance to meet. specific

’ output goals by reducing the numbe# of werds per sentence
s ’ AN :

’ P SO PR W e

to the minimum established by the experimenter. Rosswork

. s o
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comments that '"In some cases, specific éoals might lead to

inappropriate short cutting, Lartidularly when' poor con-

ceived goals are set for conplex sjtuations" (1977; p. 715).

“~

~ B )
One final QEﬁ%ct of thé reward structure in classrooms .

'.. s . \
-merits consideration in the context of this project., * It '

would seem that.embedding-académic tasks in an accountability

system géﬁerates preSsUre on both teachebs and:students to
. A
use memory.Or'procedura1~tasks. Comprehension tasks pro-

vide high option answering occasions, In othrer words, a

correct answer in a comprehension task can take several
different surface forms and, indeed, different answers may

be equally correct. This &Situation requires a considerable .
K2 / ~ » ) t

>

1 ’ .
, amount of interpretation by both teachers and students in.

» [ .

order to judge the correctneés of angwers, Teacheré wquld
. ) / : . .

appear, on accasion at least, to reduce thjis interpretive

load by defining a single ansWer as acceptable when several

-
-

answers would be'legitimate (see Barnes, 1971; Keddie, 1971;
P N 1 ' .
Nash, 1973). Aside from reducing tle interpretive load,

épecificity would ‘also seem to increase studént ifnvolvement,

.

even more perhéps than extrinsic incentives (Rosswork, 1977).

.

,From a ézudent'perspective, Davi§ and McKnight (1976) have
described a case ih which studehts strongly‘resisted an

attempt to shift information—prpgessing demands in q»mathe-'
. : ) . N AN .

matics jclass'from procedural to comprehension tasks. The

/

students'argued that they had a right tto be told what to do .

.and demanded explicit dinstructions on how to solve problems,

~
-

'@(A similar situation has been described By Wilsan, 1976.)

» * * . \]

A ]

8 » ' i
’ 9". 10‘: ! ’




One possible reason. for ‘this demand ds that understanding

well formed explicit problems, in contrast to ill-formed
~ problems, requires less knowledge of the world by the stu-

dent (see Simon.&.Hayes, 1976) ., Fromthe-perspective of
both the teacher and the student, then, the.pressure is

Vo ~o- | S "
toward specificity and explicitness. As these two dimensions

" - . ’

1ncrease, dcademic tasks can be accomplished by memory

-

.

-, rathex than comprehenslon. As Davis and McKnight (1976, p.
. g . - _

282) have observed: "it is no longer a myétery,why so'many_

teachers’ and-so many textbooks present ninth-grade algebra
ras.a rote algprithmic sdeect. 'The preéssure on you to do-

exactly that »s formidable'”

This issue of student pressure toward memory tasks. '
. A ,

~ would seem to have impiicatiOns for two areas of classroom
. . \ . e .

h ]

inquiry.; First, it. provides a'perspective for examin#ng the
. A ) . . .. ' ‘ .
question of xeciprocal -influence in classrooms, a question i

raised in Chapter 2 of this.report.} Second, it gives a
S \ . ’ '
framework for examining research on Student attitudes toward

teachers, From a stndent_perspective, a "fair" teacher is

likely to be.one who exp%icitly teaches reliable formulas

for getting answers., ' o

. ' in;summary,'it would appear that the reward structure

‘

in cla'ssrooms drives the .task system. The acgountability

-

Syétem wrthin which_dn academic task is embedded can change
thehngture of the task. Moreover, if accouniability is nog

. : ¢ C
‘ present, i,e,, if answers~are not required or any answer is

“acceptable, then the task"syétém 1t§élf s~ suspende&" Tor

\’) .
. . . Y .
‘ ’
. Pl
.

.

’ "
. v )
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-.the extent that the task system 1s the primary treatment,

unit in classrooms, the reward structure affects outcomes

through its effect,.on tasks.. o o f)_

Classroom Conditions: 'The Group Setting

.
¥ L]

In contrast to laboratory settings 'in which hmost

4

learning research is conducted, academic tasks;in classrooms

‘are accomplished in.an'environment'of_considerable inherent

complexity° In this section, two aspects of the elassroom

as a task environment.are considered; (1) the grodp cir-

ccumstances under which tasks are accomplished;'and (2) the.

instructional, materials studerts use in accomplishing

academic tasks. T

; ) ' .
Alclassroom embodies a very complex infdrmatidn system

" (fol more details on this description, see Doyle, 1977b)

]

Thexe ig a rich array of printed materials and media as well

R [}

q-as comments from a teacher and twenty to thirty students.

4 o

.Any odb of these.resources can.assume significance for-a

‘task depending on partieular circumstances. 'In‘additiOhﬁ

A
many formal instructional cues are unreliable. Instructions
L]

f rom teachérs are not always complete and feedback is some-

times inaccurate. Finally, the c1a3sroom is a mass processing

system that is not always adaptive to the needs and»interests
> . '

Of an individual student It may be difficult therefore,
< o
for an individual to get the information needed at a par- ’

-

ticular moment, To learn in classrooms, therefore, a

\

student must develop considerablé interpretive competence

to identify.relevant instructional cues and utilize them

] v,
.

A .‘ N 7”..
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~

to help define academic tasks and gain information necessary

" to accomplish those tasksn(see Cicourel 1974 Dweck, Hill,

. l-.“ -

Redd, Steinman & Parke, 1976 Mehan, 1979) Students who

‘have problems focus1ng on the central material of'aCademic
R [ [ . ' -

‘tasks are not likely to learn_frOm-classrooms (seé Mondani &

-
-

Tutko, 1969).

s \

"The fact that academic tasks in classrooms'are accom-
P |

pllshed in a. group setting has at least three consequences,

First, answers_are often,public. This-publicness may dis-

courage some students frd@ participating in'claSSroom o
o ] .

activities for fear of criticism from ﬁeers'(Potter, 1974),

Indeed, it is likely that public performances, such as

N A}
presenting reports in class, have considerable accounta-

ol

d, the group nature of classrooms means that other

_students are potential ‘resources for task accomplishment
—ﬁ

-7
~This effect can _be bath dirept and indirect° That is, a

student might directly consult another student for answers °
( ‘ o ]

.oY for clakification of task requiremeﬁts (see Weisstein &
Wang 1978). Or a‘student can learn from the questions :.

other students ask the teachervwhat the task is and how it
r

can be accomplished. Tasks, in other words, may be negoé
tiated publically to the benefit of all students in‘the

ClaSS. - 7 ‘ < ) .| . . - . . s
. The way in which classmates beqome resources depends

’

upon the way.in, which instruction is organized in d ClaSSr.

room. Studies indicate that student-to-student 1nteraction‘=‘
s . . . " F 4

(3 o | ' . ~ 1'()”1 '100 4

'bilityfpress that engenders a high degree of kask invb\lvement°

b,




. fifth-grade scienc®, Bhymansky and Matthews (1974) found,-

. ! . .
a - B . - 3 r

is higher in-qpen or team structured classrooms than in : ; .<;

+

4

traditional teacher~led; classrooms (see Hallinan, 1976"
e

Slavin, 1978).. In part, this student orientation_résults
from the fact that tn open structures the teacher typically

has a less_direct role in proyiding information to the whole

L

class. In teacher-led.classrooms; students appear‘to focmS" 'ww

attention on the teacher as a primary resource,;in\Etudent-

N ’

centered classrnooms, students rely more on each other as_

resources (see Johannesson, 1967,.p..20; Short, 1975),_ In s

. .
for example, that in contrast to student-structured class-

rooms , students* in teacher-led classrooms:
g

1. spend more class time ohserving the teacher; - -

a

-

2. spend more class time following téacher directions Y
“ régarding what activity to do and/or how the

activity should be done;
3.. spend less.class time ‘doing activities in whichih
no speciiic teacher directions are, followed, i.e,,
doing an activityfof their own_design; .

4, spend less class time responding to teacher questions;
: t ' “ :

S. 'Spend'morelclass time initiating (or attempting to

-~

\inftiatej interaction with the teacher and con=-

e tinuing self—initiated interaction with the teacher,

'
‘6, ,spend less class: time receiving ideas from another

.\ L r

student (who is not demonstrating far the teaoher),
P :

Lad
.

© and
. f 7 spend 1ass class time giving idpas to another stu-
. dent (not at the request of the teacher)(g 164) -
\ L]
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Some insight_into_the-dynamigs:of-hoWrstudénts use"
each othér as resources is avaiiable'in Pépitone's (1972)’
report of experiments in which third-grade students were

given a puzzie to assemble under different inStructional -

~

conditions. The experiments were conducted by randomly
drawing five students at a time from the same-claSSroom and
. having them assemble the puzzlPe in separate experimenta1~

»

room in which the students could talk to eadh other 'and

N
.. view qechvother S work° In the first experiment all stu-\- :

)

dents assembléd the same puzzle, but in one pondition a
model of the cOmpleted pUZzle was present and in the other.

the model was not avallable during asé'egbly° Pepitone'
tdund that.when .the model was absent students looked to .

.-

each other, but.when the model was present they attended to

the nmodel. 1In the’ second experiment, *the model ‘wa's not
provided during'assembly, but students in one. condition

! . - . : ,
worked on the same puzzle and in..thé other condition they"
' .- - ! ,,“ ' /
worked on different-puzzles. ‘In-this experiment, more

| . i . | ‘
social comparisons weré made in the identical task con-

ditjon., Pepitone also found that in the model-abseft
conditions, fhere wagthore evaluative—interactions;'mbre
negative social'acts, and more "bestiné" behavior, i e;,
attempts to do,befter than the other st%dents//than in the
model-present cdndition° In addition students also &om-
paredfwork even/when they weréaworking on different tasks°

l!

Wha t seems to, be happening here is thau'in the model-absent,

.identicai-task condition, tﬂepinvestigator created a

l

L4
» : ) 4

-




”2“.': - -. ‘\ . | .'. ’ co T - ; . ..- . . ' . ) ) -.'.,
- .. test-like" évent-‘ AS a result, students became competitive

and took advantage of the opportunity to talk and view each

other's work. The frequency of evaluative interactions

.

would seem to be one way of arriving at -a standard for, o B

. acceptable performance in the absence of a-model by which .{"U

- - r

‘they ‘could ea'sily assume they would be Jjudged. Finally, 3

the comparisons made yhile working on different tasks o *

probably reflected an‘attempt to- adJust the pace of work

. g

_ output by reference to the pace of the other members‘pf

!

the group. Such monitoring for pacing purposes in likely - ;F
to be a common phenomenon in’classrooms°
The third consequehce ofrthe'group nature of“class?(
"rooms'is'related to task accountahility. Because taéks
. are administered to a group and performance on these tasks
must oftendbe evaluated publically, a teacher would be

Lo ~

o under pressure to adjust standards and pace to.the level

‘at which mpst'students can'accomplish tasks_(see'Arliﬁ & Ty
" ., Westbury, 1976t° "T'n'is' again may limit the utility of com-.  ". =~ °
.prehension tasks which typically requiré considerable B

F
. .

skill to accomplish (sée‘Greeno, 1972). Moreover, prompts

which are given‘to-lower ability students, to assist them

-

in 3gcomplishing'tasks areaalso available to other 'students

who.may\not, eed such.prompi:s° As‘a-result, someist-dents
mav end up{éirking on a task at’a‘level that is, consj
erably below their abIlityr> Fihally, it.woul “seem' to be
difficult to maintain individual accountability in a group

settihg It is alWays posSible that a student can copy

. . .. .
“ . . » . ) (%Y
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" potentially supporting and interferring resources.  Stur

\dcnt;;aoieaf to be able "to shift'attention“to those '

system ‘in other ways. The problems<of maintaininm

) a -

tasks system in classrooms would seém 'to be formidable.w .

¢ y .

The group setting in which academic tasks are accop- .0

e v ’ . -

px}shed in classrooms provides, then _a rich array of b

N
resources: which are-optimal for a particular set 0T~cir'

v

cumstances° ‘In the absencevof a direct teacher role in [#
pro’iding ﬂhformation about tasks and their accomplishme%"
students will turn’to each other for assistance.. The, !

] ' .
availability of classmates also means that some students\

i
»

can circumv t the task*accountability system and many i

students will probably be working on tasks at a level . i N
_— ‘. - s \

below- wha't they are capableo ‘

Classroom,Conditions: Materials : ' o

"othei materialso. Clearly, materials are an important
tidn, two aspects of igstructional materials'will be

() their match to learner abilities. g : . o s

-

Descriptive' studieg, indicate that-a large amount .of
C : o . |
\

classroom tiéme is-structured°around printed materiagls,

(see PIE Institute 1977 ; Nash, 1973; Rosenshine,‘1976
¥ 1

1979) . Over 60% of classroom® time ;s typically spent i

seatworhjand even-other activities such.as teacher lgc~-

3 ‘ . '
tures and discussions are’ often based on the textbook or

v
“

resource in accoﬂplishing classroom t,asks° In this’ sec-

-

» ’ . 't

briefly considared; - (1) the nature of these materials; and

PR —_ . L4

. A
. ‘ . ’ q
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, ‘ . . . ‘ ,
. Ca eful'analysis of ﬁﬂe discourse properties of

indicate that they often'present students'k
and inferential tasks (see Fre%?riksen, S

» ¢

school tex
witﬁ\complex lq
Fredexiksen, Humphrey, & Ottesen 1978; Gammon, 1973;

MacGinitie 1976) In .an extensive analysis of, the suita—

bilitngz\eight beg inning reading programs for compensatory

education students, Beck and ‘McCaslin (1978) COneluded that '

»

many programs pqesent material to students in ways that are

. . v ¢ ;
likely to cause confusion and contained recommendations to «
teachers for instructional procedures that aré often.con- .\Y
voluted and demanding,frdm the'student perspective, In- ' ;.:ffgr

many instances,' then, it would appear that a significant

. . - A s : -
portion of students would have a difficult time learning

from textbgoks, N o ’ . -0

‘ - R
N o

Joxgenson (1378) has, provided some naturalistic data

on the match between textbooks and students _readirg ability,

-

-

_ and the/poqsequences of this match for classroom behavior. . °~

The study focused on reading and social studiegvat the P

third and titth grade levels'}n an urban elementary school.

'In thicd-grade reading, the teachers were able to match

L

students to‘textbooks‘written_at ‘several reading,lgmels.‘:
In fifth'grade social studies, thereiWas a single text for
all_students.' In thevreading.classes.in which teachers -
could match students td texts; 61% oﬂ'the stddents were
aqsigned te material easier than their ability level, 1In

social studies classes “in which only one text was available,'

85% of the, students were required tp learn f?'ﬁ material

4 ‘..A

1y

ot




o assistan!e.

/\\li: between the’ texts and the standardized tests was low,

) Y ‘., By
- R . ' ' - \

_Lhat was Beyend‘their reading abilityo Jorgenson also

tound ‘that students who were assigned to material below
, .
theix ability levels were rated by teachers -as better N

behaved In addition when students were assigned to

. mgﬂpiial that ‘exceeded their ability- they tended,bo—speﬂﬂ’//

-

’

more time Ielying on the tedcher and other st(dents for
\\',

” y .
Finally), Armbruster, Stevens, and Rosenshine (1977)

studiedvthe content covered and emphasis in three reading

Luxxitula and two common; standardized tests, focusing on

A
v I

 the’ second half of third grade. They.found that the over-
_ _ ...
The geadipg curricula tended to emphasize ‘"comprehension
skills that appear to require inference, interpretation,
identification or relationships, and synthesis" (p. 8);

4

The tests, on the other hand, tended to focus on '"factual

items entailing locating information in the presemted text"

(p. $). | | | :
Clearly more research is needed on the cognitive
demands of ingtructional materials, given the large amount
.of classroom time that is structured around this resource.,
The evidence Ieviewed here suggests that many students
would have difticulty learning with compnehension from the
instructional materials they encounter in classrooms. It
would Se'important to know,,thgrefore, how teacher main-
tain task systems in classrooms when such materials are

1 P |
used, One_suspocts that a considerable amount of explicit

1d7’111

4
,

%]




" prompting by .the teacher is necessary for students to

Id ¥ ‘ - R
; Accomplish tagks that are based on printed material. In

addition;-if the }asgs cannot be accomplished;with_com-‘

prehenéion,‘thqn,mémory'or the learning oQ algo}itbméwis
likely ~to be the operations most,students use in at%empting \
to accomplish academic tasks; | | |
History {

One of the disfiﬁctive cyaracteristics of\classrooﬁs

is their history. A c}assrqom.group convehéﬁ ﬁégularly\' .
_for a peg}gq“ofAthreeAtanine months, depending“on~the
grade level and tne/ggaédule of the school Systém. As a
//f’Y‘SUTt‘\a class has a history. 1In this section &he con-

sequences ot this history for task accompllshment and out-

comes are explored.

~

. As mentioned in Chapter 3, the task effects increase

with repeated experience.. The fact that classrooms que‘é
\ . .

histbry means that task effects shoutd be particularly
robust in thes® settings. That is, tasks should serve as

“the primary stimulus sorting mechanisms for students in

N ‘classroom environments.
e -
' Over the course of the year there is likely to be a

tuning to task demands. At the’beginning of the year

' <

students face the initial problem of constructing a cog~

nitive representation of the task or tasks that the teacher

is establishing. That is, they must understand the goal,

and the operations that are allowed by the teacher to’ \

L4

' <
achiéve that goal, It is necessary, therofore, for

¢ . ’ . [y
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A o S . '
@%udents to gather data about task requirements. Ingeed a

.J”/ < :
o ﬁStudents seem to be especially sensitive to task infor-

v

: El
4{ mation when encountering a classroom for the first time,

. &? eve§ more so than teachersV;Morihe-Dershimer, 1976). ’

, Reliable information ‘about task demands may not be ‘avail-
. l“_ \ , .
able to studentsg durhhg the first few ‘days. They may have N

] L3

Y to wait, foi instance, until the first formal test to
‘determine what the teacher expects and allows,
. : During thé initial phase of the year, student moni-

o

toring of dnstructional stimuli is likely to be bﬂQ?dw

. @ dhcemamcSéhitirewrepresentation of the task system is

! ‘. . ¢

censtructed, however, students can predict performance
. LY .
expectations and select more efflciently from the array

of stimulus information available in a classroom (see

- - Branstordn Nitsch, & Franks, 1977; Schank & Abelson, 1977) .
. B 7 7 - S .

. Attention Can, in other words, become tuned to-the demands
J . o N

of tasks and student® can tag relevant information which "
may not be specifically tagged by the teacher}as‘important - K
to learn,* For instance, the sentence '"Groundwater returns

N » .
to the .ocean during the hydrologic cycle" can easily be

./\

coded as & likely candidate for a test item regardless of
whethex the teacher explicitly underscores the.sentence as -
one that needs to be learned All the students need to
know now is whether the item will be Verbatim or paraphrase

’in order to select an appropriate rehearsal Strategy.

Experienced students have ah.advantage in the opening

of the year since they are likely to have acquired




’

te

clagsroom task schema or scripts from_ﬁrevious attempts to
solve the prohlem of understanding»task demands (see Reed &’
JohnSen, 1977° Schank & Abelson, 1977) For such students; ’ f\;
the initial problem may simply be .one of determining | |

whether 4n existing scxipt can be instantiated in'a par-
.,

~~ticular situation. If an existing script fits‘the situation,

the ptoblem of understanding the task system can be resolved

early. °'If existing scripts are not applicable then the

students must engage in the more difficult process of
AW /
toxmulating a plan, i.e., constructing a new representation'

to meet the specific demands of the task (see Schank &

Abe}tson, 1977)

Some indirect evidence concerning how tasks serve as

v

sorting mechanidms for students is available in studies“of
attention or notetaking in lectures. In a stimulated -
recall study;\%iegel and his associates (1963) found that !

an individual's attention to content varied widely across
<

")

the "critical moments' when the experimenter stopp&d the -
/-

tape Since the lecture was embedded in a ci@ésroom task

- System, it is possible that task demands were being used &

to selectively attend ‘to lecture content, Locke (1977)”
studied lecture notes taken by coliege students in twelve;,
different classes.‘ Compared to a set of '"geal" notes,
Locke found that student notes were seldom inaccurate but
the average student had only 60% of the contentﬁin the

notes, If, however information was Written on_the board,

-88% of the content was in the notes., In addition, new °

L . t

11,

Voo ' . 110




, . ' ’ . - . o
f . . .
matérial was more completely represented than review of

4-q '

. . A . - \
previous material or information that was also in the book,
. , . . * \ A -
Again, there appears to be a selectivity factor operating
Pl N . , N —) )
. ‘which may be related to. the macrostrusture of tasks oper-

. , ating in these classrooms.: Unfortunately, in neither \

T,

s tudy were. tasks describedg
One ‘of the most interesting investigatidns of class-

room lectures was reported by Kintsch and Bates (1p77),

I
1

The investigators attempts to determine Whether the acro- .
P

struc}ure of the lecture content, i.e., thé semantic

| orgdnization of knowledge jn the leqture;.would predic't

s’

what ‘students remembered from the lecture. The lectures’
were carefhlly designed and given as part of 'a course in

'psychology. Students were tested for recognition of ver-
4 M ‘

batim and paraphrased sentences as well as sentences not

13

®ppearing in the lectures. The tests focused on bot# the
” ! . * ! K . :;‘
:\ cogtent of " the lectures and extraneous comments, such as

anpounceﬁenfs or jokes. ‘The vresults indicated that St#'
dents were able to discriminate spoken séntences_or para-
.Phrased sentences from those that did not ﬁppear in ;he
lectures, decores for verbatim sentenceg were also highet .
ihitially‘than scores for paraphrased sentences and ver-.

’

batim'memor§-for sentences tended to remain high in a

deldyed test, In addition, memory for extraneous sen-
tences--announcements and jokes--was better than memory
tor deécfiptive statements., The investigators attribute

. V4 . 4
this effect to’the distinctiveness of these statements
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~

-

e

.

-effeets. aye Strong, the eifects of prompts and adjunct

"or participate in a classroom discussion would seem to

arrived at _in class, then it is likely that students will

cedure was derived and why it works, but the.assignment is
. \ N ' N

in the lectures, Itﬁéeuld also be evidencd for a form of | >
episodic encoding similar to memory for. locations .in a f‘" g

) . I ) 'S o
sequence ot»a passage or place on, the page° The investi- A

.
gators did not find, however, that students\remembered

+

¢ . . L . o
sentences hugher in the content hierarchy of the lectures
better than sentences_about details.. These results difﬁer
sharply from those fTr text memory (see Meyer 1975)

Unfortunately no analysis was reported. for the task demands

» L]

19 the course. It is.possible that the:task system would

account more comhletely for the selectlve attention of the o

students than ‘the "'conten't""s"tr"ué“’t‘u'r'é"'sbf""’the' “Tectures. T

v % - B .

In Chapter 3 the argument was developed that when task

)
» v

5\“"”"'.' ¥ (
questions 111 depeﬂd,upon their relevance to accomplish%ng

the taék ‘Because of history, this argument should cer- .
tainly apply to the use of instructional prompts in class-

-

rooms. Whether students pay attention to teacher questions

depend ypon the relationship between the discussion and

{ask accompishment. ‘If; for example, the discussion |
focuseshon discovering the solution to a.probléﬁ: but the
test requires that the students remember the solution -

-

attend to the,so}utibn rather than. to thevprocesses of . ¢

¥

obt?ining a solution, Similarly, if the presentation of

a procéedure in class focuseg on understanding how the pro-
1




to solve 25 oompntational problems, then attention is
- likely to-10cds.o$ léarning the'computétionai steps -

'ecessary to produce answers efficiently - d_J

e -concerning how instructional prompts are usedo. In-this'
' | study, high school students.were given four'trials in
_ “" yhich.they received objectives, read a. passage, and took
, ‘a tes4.* The objeotiveSKWere~specific statements concerning
what theyﬂwould be testEd'for. » In one condition,'students
1eee1ved objectives ‘which’ were congruent with the test; in
v a_gecond condition, students _received obJective;\wﬁ}ch
wele 1ncongruent with the these,Ai e,, the content specified
by the : objectives consistently did’ ‘pt appear .on the test..
The results of a free recall test on the fourth trial
/1nd1cated thatwstudents who received the congruent“PbJec-.
"/ tives remémbered hearly all of ‘the comtent relevant to the
;/object1ves but very little of the content not relevant to
he.obJectlves° - In other words, students used the obJec-‘
tires to select information for nrocessing during reading.
In the incongruegi condition in which oojectires never |
, predicted test items, students remembered‘sliéhtly more
)y _ contegt not relevant to the objectives than;content relef
;. ?? vgnt to the objectivest_ In fact their performanceswas not
| substantially different from that of a control group who
did not receive objectives at all.\-It-appears thst the
Students in the incongruent eondition did‘not~dse the

objectires to guide their processing of the passage since

Duchastel (1977) has reported an txteresting study_ S




ferent segments of content in the course«pf subject matter _

fhey did not help téSk:;accBmplishmer‘ltn Indeed, then did

not qven’ use them in d negati&é sense, 1,95,'as fndiigtors'_

4 ~

of cqntgnt'that &oes not neéd to be processed, In part
» ‘ ) , . - ° .
- % . ; .
these results suggest-that negative'instgqptions,are hard
- . 4 M * . s

RN

.
]

to use: knowing what not to learn doe%)npt'tell'semeone_'

~

~what tonlezirn° ‘In ,addition, however, these'results ma§

¢

reflect the fact that 1ncoégfuent)objectives,representxan-
. ) -— * - -
| ygr
anomalous classroom condition which probably cagQOt,be.L' »
! : N .

~

N
N .
enéé classroom tasks suggests that the

[

most useful strategy in suth a condition would, be to

trusted.: Knowledg

\

jectives and ‘process as much of the cdntent

ignore‘thé

of the pasgaée as possib1E to be ;gle to ddapt'to wha teve

[0 .

S U )

I'_,. .
test might be given, ° ' T }f ‘
. . ) . " . . « . ) . \.
One final commént about classroom histqry is in-order.

)
»

Given the amount of work involved in,constructing or ' '

, ) . A N . i . ) '
instantiating a cognitive reﬂYesemtation af, classroom tasks -

and the advantages of cognitiv% tuning jon'monitoring the

classroom system}?fheré is likely to be pressure from

students to maintain stabilit§~;n the task system_fﬁrough—~
out ,the semester or year, Thé} is, étudents are likely fo‘
'wént a teacher to maintain thg_same type of ;cadémiq'taskﬁ
whether menory, groceaural, or'comprehensibn, acfoss dif-
ared, Such‘sgability leads to predictdbility which, in '
t%rn, Simplifies f?e task of.identifyipékdppropriate stimu%i,

w ﬁitasks change; predicfabllity is lost and students mast
A 19 ° i "

S onétruct new plans in. ordef to select and process information

Ky




-

efficiently for task accomplishment._ This suggestiondpf a
' tunctfonal value for task ‘gtability has implieations for
understanding the problemslof changing,a.‘curriculum° It . ~
bisvalso'likely»to have beep a factor in the student resis- | ,

.~tahceDdvis and MEKnight (1976) reported for an attemp to - .~

- change a mathematics course from”procedural tasks to com-

-

-prehénsion_tasks;

. o : N . .
.// ! Classroom Knowledge Structures - ' .
- N ~ .

The foregding analysis suggests that student knowledge
~ '? structures are.built around classroom tasks. ‘lhus{fthe'
‘ . knowledge students.have?of subject.matter is embedded in
their cognitive representations of the tasks they encount‘r

~in cl,assrooms° To conclude this, chapter, two.implicatibns o ke

-~ of this embedding are discusse@mmmw

, ? | .e'f The first implication of embedding is that the semantic |
o ,integratlonvof content is liyely to take place with reterence .
. to classroom tasks rather than.the'structure of_the subject—
. matter field. White.(197l) argues:thatva‘studett's cognitive )
1 -map of cantent is‘essentiallyja.mapVOf school eXperience{
. ;m‘ ! ”'His experiences in school are the organizers of his - \
knowledge, until high school.@r later, before he
- . makes connections within that'knowledge. Until then,' .
. the schema’ that serves him is his school life.,.That.
7.o"d: ;). e .schema,:urturn, is organized by the way in  which y

'school‘life itself is organized that is by grade'.
, -level by "subjects . by teachers, and by the daily | L

y I .schedule,, .. Particular knowledge and skills are
' ) . ‘ , « s | . |




considered by the pupils to be important depending

upon the wprkload assigned to.them ahd the frequency

’

of evaluation..;. The converse'iskalso‘true,=nAny- ’
thih&lthe teacher mentions_onoe, but does not‘repeat;
dbes_not“assign work in,‘and does\hot test for, is

T dismissed us unimportant, This might well’incfude'
the folloWing: hhy_We'study this.subject:'what'this ’
topic has to do with sone other topic, how this
piece of kn8w1edge fits' into that piece *from last’

xear, how this operation relates .to another'in a - :}

diffqrent subject, how\we can generalize from thisf'

~

341), .

éihp central point isfthat aCComplishipg;c1aSSroom’tasks;

will not necessarily lead to -the Qonstruction of high-

level 'scherata within an academic discipline that will

enable a student to use subject'ﬁatter knowledge'flexibly SP‘--'

to deal with nOVel instances or inferences within the dis-%- v

c1p11ne° This type of - effect will result only 1f such

-

I8

academic schemata are necessary for accomplishing class-. "

L

room tasks, i.e., if all academic tasks in classrooms are

comprehension tasks. . . ' ’

7 . <

The . second implication .of embedding has to dg with -
\ -4 ‘w
the na ture of‘the tasks students are likely ‘to encounter

in classroom@ There is probably a wide variety of aca-

demic tasks across classrooms. McCutcheon (lf$lf76),"for'i

instance, #described a scienrj lesson’-in three different
. ; | . -

»
L S

116‘. ! 1'9[/ Lo . o .. a

—I’/‘

instance to other instances}.,”.OWhite,-1971; Pp.+340- .

» . A
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\on isolatoq facts.  In’the second class, there were many

'thqse tasks through comprehension (see Bransford & Franks,

that students are likely ;o rely on episodic encoding of.

\ N '.._ * , :
fourth-grade classrooms.t In one claSS“-the emphasis was

."unzesolved questions and an-* émphasis on persbnal interT

- .

pxetation» Id the third class, the emphasis was on problem-

solving Lnder strong guidance'from the teacher, Despite

1

these-possible differences, there‘is considerable evidence,

. L}

'that most, classrooms are dominated by memory and. procedural

AN
tasks rather “than comprehension tasks '(see Durkin, 1979;

‘Hoetker & Ahlbtand, 1969; Power,'1977;'Rappaport, 1974)°

‘Students afe often required, in other words,.to reproduce

. , »
information encountered in textbooks or teacher presen- '

tations. Or they are required to learn procednres in order

<

to achieve the computational accuracy.or the production

~efficiency necessary to complete assignments.

“Even when comprehension tasks are used by teachers,

many students may)Iack—thé backgronnd or the  time required

to comstruct knowledge schemata necessary 'ccomplisp

R

1976; Greeno, 1976; Norman, -1975 on thé processes necessary

. { M . v, ‘ { .
"~ to achieve comprehension). In such casesy students are

.likely'to use memory or a variety .of idiosyncratic pro-

’

cedures to accomplish tasks which are beyond their ability

<. to undelstand (see Gelman, 1972)., - _.f o

. 'The prqvalence of memory and procedural tasks means
. v,

L)

._sub;ect matter to*accomplish cLassrodm tasks. Under such

e
cirtumstances,dstudents are not using subject matter

. ) . N )
& N . ‘ '
l ' .

AJ




information to,gpdate their knowledge«of tﬁe world but .4‘.'-

Lather are contextualizing such knowledge as separate from

'.wtheir ,OWR - schémata (se% Anderson, 1977 Spiro 1977). As .
LR

_was pointed out in Chapter 3 knowledge which is stored in

Y M"

an &pisqdic form cannot be adaptéd flexibly to- novel.

instances or to the making of inferences., Indeed recall
for such information is dependent dponvdongruence between

encoding cues and retrieval Cues} From this perspective,

”

* Duke's (1977; Duke,'Mumio, & Wagner, 1978) findinguéhaf'

students had a difficult time telling an outside inter-
vidwer wmit they had learned in a social studies course,
is understandaDle. The retrieval cues msyfsimply not have

.
° . 1

been sufficient for recall., ° \-

The central point of the present analysis is, however,.

L 4

that classroom tasks provide a context for learning sub-. -

ject matter. As a student gains knowledge of ctlassroom

tasks and how they are.accomplished, this knowledge can be

used ;d select. and encode academic content, in this. way,
the macrostructure of tasks provide a semantic context

»

" within which memory and procedurallt?sks are mesningful.

& .
. ' I.ﬂ

. s ' '~ Summary . e

» *

‘In this ‘thapter, an at%empt_was made_to confiect the

' -

generalltask model more‘closely fo tné concerns Ef teéchingd‘-»“

etiectiveness reseapch“Py examining academic tasks in

N

classroom environments. Academic tasks were viewed as the
“~

central tgeatment mechanisms in classrooms, and the effects

- of different_tasksf-memory, procedurgl, and qpmprehension~-
Y R ' .

> 4
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_Were'identified° ’When.abademic taska\gre embedded'in

_classroom environments, certain transformations of these

¢!

taska occur because of the evaluative climd@e, group
-

setting and materialsk and history that characterize ’

..: Q

these settings. The final point is that student knowl—

A

edge . of academic content’ is integrated into the cognitive

~ ' v

reprqsentations of the tasks they accomplish in Llass-

L h v

rooms. The macrostrthure‘of;tasks provides, theréfore,_

¢ ]
-

"the- context in which classroom evénts are meaningful,
. o 2 : -
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- o L. - _* . Chapter 5 _ ‘
.. o ‘ IMPLICATIONS FOﬂiRESEARCH ON EFFECTIVE TEACHING

' ®.The present proJect began as an attompt to e{abOrate

=\“r;ﬂ ! more,fully the mediating process paradigm for research on
A , ‘- .
© ' teaching effectiveness. It is. necessary 4n this final

chﬁﬁ?br, thexefore to relate the model-building-aspeCt.of
\ 'the project to central issuee.in tne study of effective_
\ teachiné.‘.The chapter‘is‘organized into three sections,’
\In the first section, the essential features of the task
model and thetadvantages of this model as a tréatment
theoxy for research on teaching ape summarized‘ ~1In theg
second section the implications of theAfask model for
int?xpxeting aVailable findings from research on. teaching

eftfectiveness are considered.” In the final section,

"h

questions for further research are identified,

e A Treatment Tneory for Research on Teaching
To'interpret procese-product relationsnipe‘it is
necessary'to‘have a model of the'cognitive processes that
connect classroom events’ to outcomes, '15 other words, it
is neceesary to hanea treatment theory that‘specifies”thel
conditions Which~activate.subject matter *“processing in

N I
to thc construction of such~a model, using as a major

) ‘4 ]

[ o
?  resource the recenty work in cognitive pysghology. The'

classroom environmentﬁ.' The presenv project'Was directed

PN

model which emerged from. this anglysis was based ‘on the
4fundamenta1 concept of task., A task is a situational /

- frame dﬂfined by a goal and the operations necessary to




“4

achieve that goaly A fully specified model of a task

delinehtes the”information-processingwresponses necessary
) . . L :;‘ . . . . . .
to accomplish the task., Especially in formal situations

!

such as classrooms, tasks organize and direct. experience.

”

As an-approach to teaching effectiveness research, thé
. . Y ) . » N . o ~
task model has at least two major advantages, ~First, the

- model successfuily-conpects features of the classroom
envir@pﬁent with student informatién processing and out-
comes. The macrostruéture of 1a§ks p}ovides iﬁétructiqns
for:building~scheméta'that'cohnect gbals énd cognitiVe
6péfat;ons designed tb achieve these goals. Theselschematq,

‘jn‘turn, set the sfage.for'monitoring classrébm.events and

selecting from thé array of .environmepntal stimuli those v
. — ‘ . ¢
dimensions of cont®nt and instructional prompts which are
. . L .
relevant to task accomplishment. '"Pupil pursuits,'" in

other words, .are guided b§ thémtasks‘they encounter in

classrooms, As tasks are accomplished, students acquire
- <

t

capabilities that are reflected in scores on outcome

I ]

measures. Moreover, the connection between events and

outcomes. is made at the class level rather than at the

0
lével of‘individual student aptitudes or\the interactive ~N
contacts bgtween ) tea%per.and a studeﬁt. . That is, the

t&sk modeladoes'not éimply focus on how certain ‘individuals
ar9~iikely‘to process informatioh in e¢lassrooms dr.how

these individuals interact with a teacher., Rathgr, the

model dirccts attention to the class-levél structures that

'orgnnize and direct cognition for all students within a class,

3




\ °

”Secohd,_the task model deals directly with content,

a dimension of classrooms which, according to recent process=

<

. product tindings, is. consistently associateq'with achievement.

However, the taék{model deals with content in a.way that
includes teaching variables, In'other Words; there is room '
in the iask model for teacher.effects.' The study df'fasks..

is not simpf;.the stﬁdy of thriculum effects of.subjecy

matter effects, A task defines the curriculum-infuse and

“ - R "
the context within which subject matter'is experienced.

Teachers play an important role in shaping how the curricu-

lum is used by the way they'étructure‘academic tasks «in

tlassrooms, - '

7 It would seem, . then, that the task model provides a

-'suiyablé foundation for building a treatment theory for

research on effective teaching. The model is certainly

incomplete at this stage. Nonetheless, it provides a
R N i :
place to begin understanding the processes that mediate

teaching effects in clagsroom environments, In addition,

&
dw

‘the model supplies a framework for relatiné‘research from

several disciplines to the distinct{ve features of teaching

in classrdoms}. To illustrate in part this utility, an

. atiempt is made in the‘following sections 'to apply the

model to interpreting teaching effectiveness studies and v

to- formulating questions for further inquiry.

!

FIEY
i

Interpreting Tbachink}ﬁffectiveness Research

According to the task model, learning outcomes from

¢classroom teaching are the result of the tasks students




e

accomplish. Tagks, in other words, are the certain treat-

!

ment ufits in cléssrooms. If a task is accomplished, -there

- will be effects, Fdfthermore, if the same task is accom-

plished in separate settings, the effects are likely to be

Similar_despite‘differences in process variables between

settingsf ' C
’ . ) . . . ) ‘ .
Teaching effects will differ, of course, .depending on

what task is accomplished, 1In addition, how many students

w

successfully accomplish a task depends upon the conditions

under which the task is administered in the classroom, For

. N
memory and procedural tasks,' gains are likely to occur ' for

all ability levels as resources are maximize&, i.e., as

the teachef‘provides'cues concerning the nature of the

task and clear guidelines for accomplishing the taék,,“Stu-

" dent attitwdes toward the teacher are also likely ta be

posifive. As pace increases--1i,e,, as less time'is‘spent

on each segment of cqﬂtent or on each task--then within-

¢ . * ’ .
group variance is likely to increase (see Arlin & Westbury,

1 1976; Barr, 1974), unless the ability levels within “the

group are fairly uniform.’ A“rapid pace under heterogeneous
conditions isflﬁyely to result in gains primarily at the
top énd of tﬁe distribut#on of ability. If this happens,
méan achieJ;mcnt for ghe class is still likely to be high

(seé Atkinson, 1976). Student at$itudes,'however, will

: probably be lower than those in classrooms with a slower

pace. Comprehension tasks are likely to be most suitable

for middle to high ability studentg (see Greeno, "1972),
e R '
K . ( )
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“+for ‘task accomplishment for lowey ability studénts,-the

e
. .

A

" Low to middde ability students will probably attempt to |

accomplish such tasks by using mémory or surface algorithms
and_will‘probgbly”have negafive-attitudes, As prompts

become more explicit in order to increase the potential

o

*

task is likely to becbme a memory or procedural‘ task.
From this perspective, no tgaching effects *will occur -

,under three conditions, First, if 'no task is accomplished,

then fo effeclts will occur. This condition can arise if

- .no task has been established in the ciass:oom or the task

that has been established cannot be accomplished by the

4

students with the reSOurcqg thé~¢9acher has made available,
Second, no effects will be obtained if the task ACcomplfshed

does not involve learning,.i.e:, if the students already&

know how to accomplish the tésk. Finally, ng éffects will

be detectable if the "wrong" task is accomplished, i.e.,

it thé& operations necessary to accomplish the classroom
task are not measured by the criterion test.

Within the task modél,nteaching effects can occﬁr,at
three levels, 'Firét,-teaching effects occur at the .lével
éf accounta%ilityf"As ind;cated in Chapter 4, accountab{iity
drives the taék é;stém in clasérooms.. If there is no
hccbuntability, then there is no tasg! and whatever effects
are obtained will depend upon the personal interests and
motivations of students, chountability is likely to be a

very important area of teaching effects, 1In Good and

Grouws (1979) cxperiment, for instance, variables related

)
. .
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{‘a

" criterion test]

. LA . ! N T [ . .-
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to accountability for work were clearly related to ohtcomes.

AccountabiIity\is also likely to be;closely related to the

ceffect veness of classroom management (see Emmer, Evertson, & f

~Anderson,' 1980; Evertson & AnderSon, 1979). Second, teaching

effects occur in the definition. of task requirements. If

A0

' task requirements are not clearly defined and maintained

. ’ .
. N A >
then outcomes will be affected. Similarly, if the task

.

that is defined and maintained is not congruent with the

v then outcones will not be detectable°

Finally, teaching effects occur as promptseand resources

for task accomplishment. As pvinted out in previous chap-

ters, effects at this level interact with the nature of the

-

task and the nature of the learners. Teacher prompts will
' ) S

Z‘ . ’ K
have effects to the extent that they provide information"

. .
required to accomplish tasks. If such prompts are,not

r

information resources students can use to ubcomplish tasks,
then they are 1ike1y to be ignored. To study prompts,

therefore, it is necessary'to_take into account the task:

¢ ) ) . . r

environment, ' | ' ' ]
In this context, teaching behaviors are viewed as

task maintenance variakhles rather than as motivators or

reinforcers. As task maintenance variables, teaching

behavior cannot be interpreted outside the framework of
- s S
the tasks within which they occur. - If process variables

P

are aggaggated across classes in which different tasks

'

were operating (as was often done in early studies of -

teachbng effectiveness), then few clear process~product‘

]




.defined and uniform across classes. The process~product

—_ | T

t

relptionshins will be found and those thht are found will .

~be difficult to interpret accurately,

Results in the teaching effectiveness field would

. ¢ . _ ‘ ’
seem to support this argument. In many recent studies the
focus has been on basiclskills in theﬂearly elementary

\ .

grades., In such contexts, tasks are 1ike1y to be clearly
findingsbfrom such studies have been clear and replicable
‘(see Brophy, 1979; Good, 1979; Rosenshine, 1976, 1979).

The 1esu1ts of the Texas Junior ‘High School Study are

especially instructive in this regard (Evertson, Anderson,'&

‘Brophy, 1978)°|r In the math data, where task conditions

.. appear .to Nave been more uniform, the results were internally

consistent and cleaf.'-ln the English daita, where the con-

tent label was brobdbly less descriptive of learning tasks;

the results were less consistent and less interpretable.

Pooling process data across tasks, then, is likely to
. o ) B . . /\ -
mask process-prgduct relationships. In addition, this

practice is likely to lead fo false interpretatiens. Dif-

ferences between elassroqms that are attributable to tasks
‘ ’ -

o ’
- are likely to be attributed tofteaching variables. Thus,

teaching practices that are in fact effective for a par-
ticular task will be labeled ineffective because they are
no%xassociated with gains for another task To.locate
teaching effects it is necegsary to hold task variableé
consﬁant._ Moxeover, 1mpr9ving instruction in some situations
may involve changing tasks to coT}orm to expected 6d£comes
rather than simply changing teacling practices.

C 126 \{
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‘The task model would seem to be a useful frame_ork .
- to .account for specific results of recent process-px_,uct

tqdies. In direct instruction, for example, task require~

'w R

A, .
ments are likely to be clear ‘accountability high and

's/treatment effects uniform across the group;' It is rea-
sonable~to expect gains under such conditions,-gspecially .

for memory and procedural tasks whioh depend upon directed
(_sv
. _ practice for their effects. As indicated in previous

chapters, however questions can be raised about the : %

N

durabiliﬁy and transferability of effects achieved under

direct 1nst1uction,_ Performance may be highly dependent

upon the strong prompts available in direct instruction "_' “ 3\

. P ’
'fclaSsrooms. ngh structured teaching might produce, ih,—“

w . e

t q'_-': other woxds a,"heart pacer effect"'in whidh performance
\ i; is sustained by the instructional system rather than by ‘
. the learner.» This possibility calls attentfon to the need !

to examine.the nature_of teaching effects and - their longf
. ) . . . 4 - ¢
term cOnsequenceso §

In individualized or openustructure classrooms, >

—

anagement is likely to be ‘difficult and accountability
hard to maintain. for all students. The possibility is

high, thereforg, that some students willd slip through the
\ o . - ‘.
: tasks system in such classrooms by having other students

f .

* - do:- the work or by otherwise avolding accountability. This

\
po-sibility merits at ention since it might explain the

Qindings which:indicate that achievement is lower in =

!




; ¢
, Fll
individualized and informal clapses (see Bepnett, 1976;
~ Brophy, 1979;- Rosenshine 1976, 1979). S .
Finally, the effects for types of questions might.
eventually be explained in terms of task variables (seq
Gall et al., 1978% Program on Teaching Effectiveness, 1976)
‘Lower cognitive questions may simply signify more specific
\.> : accountability than the more general and indetesminant
*a higher cognitive questions.f If so, such questions would iHr

( .
activate more specific and thorough processing of subject

matter. In this case, outcomes would be attributable to
accountabjlity rather than to direct treatment effects of .
ef) e . . ‘-:‘ . l "

N ~ the questions. :

-

. -

'7The task model would seem, then, to be a useful tool
fer interpreting the results of teaching effectiveness
research and a framework for exam?ning some of the‘trouble- .

T'some qzestionstthat have arisen in thegfield. Indeed, the
2:ta$kfmogelnmouidJseem to have captured ope of the central
.elementsfthat structures experience in classroom environ—

"‘ments'V hs éuch -the model becomes an important tool for

any study of classroom processes. v

Questions for Further Research

g—%ﬁ” _ ) The final section of the report focuses on questions
e . »-:'

for further research that fPow from the task model of how,

A&eaching effects occur in classroom environments. The -0
disCussion of these questions is divided into four. broad

A

areas."',_ . : | ~

ERIC., . i - 18- ,
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'First, there is a critical heed for-more reseQLch on -
what taSks are used in clasSrooms. In the present project

an attempt was. made to map claserOm tasks with the avail—
able evidence. In maEny instances this evidence was pre-

cariously ‘thin.. More descriptions of the nature of «

CIassroomftasks and~how-they are scheduled throughout_the

year’would.provide a‘better.foundation fér'understandiné
how teaching;effeqts.occur in classrooms, .'w‘ .
. These descriptions should include attentioh~to ‘the
process va ables associated mith different types - of class- .
. .
room tas e ﬂtr example,- process ‘questions: may be more, _j"
appropriate"for_comprehension rather than memory or pro-.:
. L e A

cetiural tasks. Certainly the'match;between classroom - ;r

] . ' . . :
processes and task characteristics is likely to be imper=

fect, Nevertheless, it wonld\be helpful to know -more about

I'd

. the'process variables that are associated with different .

(1
types ofnclaSSroom tasks .in order to interpret'procesSe,a-'

- o ® .
T

product findings more -accurately. T ;gfuf

. Second, there is a need fon research on how the task

A

system is realized in classroom environments. ;Such'm

~ -

research should focus on the way taske:are established and

i :
maintained and how tasks are. ad;usted to meet the many

o , fj

;contingencies of life in classrooms‘ It is certainly "
repsonable to expect that different tasks require Very
different configurations of>classroom management. 'Until :'

more is known about these oonfigurations, it will be'

’difficult to understand how conditions associated with




Such an understanding is éssential if the findings of

established .

L R
"~ to be a teacher involve

- . ‘[‘
classroom environments.

B S ¥

eifective teaching are hrought{into.being in'classrooms.

-

-

Third, there is a peed for more research’on the task--
» . - : . R
relevant schemata of teachers and students. From a student

penSpective, task schemata_are the primary mediators of
téaching effeéts. For some students, the problems of
leaining from classrooms may originate ‘in their under—

standing/of the classroom systemo- The more ‘that is known

~about how-children understand classrooms the greatgr the
possibility of helping students to be more efiective .

learners. Rfom a tedcher perspective, the’ tasks Whlch affe

classrooms,are the primary means_of influ-*

. ' . . , o .
encing student acqnevement. It'is important< therefore,

4

tb know more aho how teachers th1nk about academic tasks

I
‘

‘de¢ision making. Celtainly a sigﬁificant_part of learning

tranglating. knowledge of subject

matter ‘into tasks that cam be accomplished bytstudents'in

¢

-

Finally,'more agttention n\eds t%;be given to the qual-

itative, xatheg ‘than simply quanti ative, dimen51ons of

'outcomest More ngeds to be known, that is, &bout what is

s Lo . : ” ,
learned in classrooms rather than simply how much is

¥

”"learned. Indeed most of the arguments about curriculum

‘e

fxeform center aroun& differences in the qua ty of learning'

»

.; guwcomes.ﬁ This focus on quality is especially important in‘

,‘?‘ c

. teaching effectiveness research are to be put into practice.\, _Q-}

\

and .how task variakles play art in- teacher planning -and -




’ view of the recent studiés which. indicate -that students *

, .can successf011y accomplish classroom tasks with very

v, . - - . 4
. N little understanding of the academic content which they

' B are supposed to be learning (see Erlwanger, 1975) \

(; . .\ ki 4 - s ot
. . . ? » R

' - . Conclusion -
ry ! ’ o t .
‘In sum, the present project was an attempt to. push
PRAR
N J

. the mediating process paradigm as, far as it would to to

<

see what light 1t casts on teaching effectiveness research°'
' ' One outcome of this attempt was the realization that
'mediational models are inherently problematic. Certainly
.such models seem toéhave'no end pointf"mediators_at one -

level can be,explainedfby‘mediators‘at a ''deeper" Ievel;
.
. : v : S
In addition, it is easy 'to assume too much about the

o relationship between teaching variables and student.

L

« variables in classrooms. Student ‘behavior has many cdauses ,
that are‘independentvof specific teacnfr behaviors and the
connections between teacher variables and. student vaqzables

| may often’ be indirect. Finally, mediational thinking

| readily fallspinto a presumption of aptitude-treatment

interactiomsn,-This is an attractive and, indeed, wide-

A d

spread mediational framework, especially since it offers

, the pnomise of being ablefto_design learning environments
~ : : : : . ) . ‘ .
: that are more productive for more people, Nevertheless,

such jnteractions are difficnltlto interpret without'an
: : : . / .
. } .
unders. Jdng. of how treatment effects occur in a complex
. L

environment such as a classroom. Moreover, it is naive’
a . . ,". (1

*




o

' . ' ‘ ' . 1 ) : oo C ] .

) K to assume that classrooms are easy to change or' that any, -
. ’ ' 5 ) i ’ ‘e ' ‘.L . i
change will haveé intended conséquences. Theﬁg/is no

substitutb’for'understandingfhoﬁTclassrobm environments.

¢ ) . o

_ ;yark.' As Neisser'(1976) has observed: '"no change can -

’
-

. . have 'céntgplling,' or predictable, results unless the

L3

- .
- ’ ’ . A
LS |

relevant séétor.pf the world is well understood" . (p. 183)0']-
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