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_Abstract.

R
©

"”_TEE;IEﬁOfEEﬁEE;bffﬁéféébgﬁition td'tHEfEFGEEEQdelEfiEIEEI_fEEdiﬁé”ié_
discussed. Two broad areas of research are covgred: féading for ﬁeaning!
'(gomprehens{pn) and reading for remembering”(studyingz. \Egading for‘meaning
_inVolves the metacqgnitive activity of compreﬁ;nsion‘mqnitoriﬁg,“whigh
" entails keeping track of the success with which éne’s‘comprehension is.
'proceeding, ensuring that the bchess continues smoothly, and ;aking
rémedigl aétign if necesary. The metacqgnitive aspects of reading for
remembgring include identifying important ideas, testing one”s mastery of
.Vmaterﬁal, deveioping effective study strategies, and ailoceting.stﬁdy time
 apprppriéte1y." in the first part of the péper;'we cohsidér tﬁe research
concerned with comprehension monitoring, ahd in the second wé discuss some

selective research on studying. In the final section we consider tHe

~

potential application of the research described for developing instructional
routines to help-alleviaté some .of the mbresdisabling consequences of

‘inadequate knowledge and control of effective reading strategies.
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Metacognitive Skills and Reading -

_What is Metacognition?
, In th;s paper Qéidiscuss tﬁe relapionship‘bétween metacognitivé sﬁilig..,
.and effectiVe~readingL One of the.most influential trendé in deQéiopmental
cognitive psycholbgy‘has been a growing iptereéf in the child’s
metatognitive gtatus, i.e;, the knowledge and control he has over his -own
'thinking,and’learning_ac;ivities, including réading. As the conc;pt of
métécogpitioﬂ¥is’somewhat'fuzzy,it,seémslépproériate to begin by;explaining
how the term has been used, the phenomena té which it référs, and its
particuiar ;elevance to réAQing.' |

The term has béén\uséd to refer to two somewhat:sepatate phenomeﬁa and
we wogld like to make .this sepérat%yn explicit here. Flavéll (1978) defined
metacognition as "knowledge fhat takes as 1its object or regulates any aspect
of. any cog;itiye endaavor." Two (qot neceséarily inéependent)'élus:grs.gf
~activities are included in that statement:‘ knowledge about cognition and
regulgtion of cognition. | | |

The first cluster is concerned-with a person”s knowledge apout:his own -
cogni#ive resgurées and the compatibility between himself as a learner and .
the learniﬁg-si;uation.‘ Protétypical of this categﬁry ;re qﬁestionnaire
studies apd confrontation experiments; the main purpose of which is to find
out how guchva child kn;ws about é;rtain.pe;tinent features of thiﬁking,
including.himself as a thinker. The focus is on meaéuring the relatively

- stable information that the child has.concerning the cognitive processes

involved in any'academic task. This‘information is stable in that one would
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ekpegt that a child who knows pertinent facts (e.gt, that. organized materi#l: )

.. 1s easier to. learn than disorganiéﬁd material, fhat-passages'confaining..-&5
familia; words and c;ncepfs are/easier to read thaﬁsthbsg composed of
unfamiliar ones) would contindé/to kﬁow :hése facts if intérroga;ed

‘ﬁroperly. This information/is also statable, in that the child is able to

reflect oh the processes dnd disciiss them with others.

i - -~

The ébility to reﬁiéct on one’s_qgn cognitive processes, to be aware of
one”s own activities while reading, solving problems, etc. is a late-
developing skill-with important implications for the child”s effectiveness -

éé an active, planful learner. If the child is aware of what 1is needed to
. I o =

‘ .
perform effectively,bthen'it is possible for him to take steps t& meet the
. | . N . - R o .
demands of a learning situation more adequately. If, however, the child is -

no;»éwarq of his own 1imitationé as a {eagné: or the complexity of the task
at hand,ithen he can hardly be expected to take b}eventive acﬁiqgs in order .

N - " . .
to anticipdte or recover from problems.

: The second cluster of actiéities studied under the heading

metacqggiﬁion consists of the self-regulatory mechanisms used by an active
1earne£ during an ongoing atfémpt to solve problems. 3Tﬁésé“1ﬁd1€é§_6ff"““—_“*—‘
metacognition include checking the outcome of any attempt to solve the

problem, planning one”s next move, monitoring the effectiveness of any N

attempted action, testing, revising, and evaluating one”s strategies for

learning. These are notﬂnecessarily stable skills in the sense that
‘although they are more ofteﬁ used by older children and adulﬁé, théy are not

always used by them, and quite young children may monitor their activities

I3
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'on a simple_p_JzunnJQMuxﬂr—&948?—’"teafﬁer§—6f__1r7QRrare-more—itkely—to—————————
‘take active “control of their own cognitive endeavors when they are faced .

with tasks of intermediate difficulty (since if the task is too easy, they
need not bother; if the task is too hard, they give up). Effective ‘learning
requires an active monitoring of one”s owu cog1itive activities. Failure to
‘monitor can lead to serious reading.problems as wershall document.

A third concern of psychologists interested in metacognition is the
development and-use of compensatory strategies. Given that a learner has
'some aﬁareness'of his own cognitive processes, and 'is, mOnitbring'hisi
progress sufficiently well to detect a problem, what type of remedial
activity will he introduce to overcome’ that problem? Strategies vary
depending on the goal of the activity, for example,rreading for meaning
demands different skills than reading for remembering (studying) that - N
types of strategies are available to a learner and with what efficiency can

’\
they be orchestrated -are important developmental questions with obviuus

implications for the study of:reading. l
Since effective readers must have some awareness and control of the
cognttive—activities —they-engage-- in -as.. they read, most characterizations of
reading include skills and activities that involve metacognition Some of
_qthe metacognitive skills involved in reading are: (a) clarifying the
‘ purposes of reading, that is, understanding both the explicit and implicit.
task demands; (b) identifying the important aspects of a message,

(c) focusing attention on tbe majot content rather than trivia,

(d) monitoring ongoing ‘activities to determine whether comprehension is
\N/
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—oeceurring;—(e) engaging in self-questioning to setermine” whether goals are

;Whﬁiﬁgwé9hiEY§diméﬁdm(£1:ﬁakingucorrectivemaétionﬁwhen~faiiurestﬁ‘”‘
rﬁqomprehenéioh are détgcte&'(Brown, in press=-a).

; Although the current-focus on such planning and monitoring activities
~§alls within the framewor': «¢ reseafch on metacognition, readiﬁg researéhers
and educatprs Qill recogaiz: that the issues are Aoﬁ new. Researchers since
‘the turn of theiceﬁtury'ﬂ€ag., Dewey, 1910; Huey, 1908/1968; Thorndike,
'19173:Have been.awaré that reading ;nvolves the planning, checking, and
‘évaluating activitiés'noﬁ regarded as.petacognitivevskills. Moreoyg;,
numerous,studie; have attempted to determine différenbes betweea good 5n¢<
pbor readers in'the stfategies that are crucial to effective feading :

(Golinkoff, 1975-76; Ryan, in press). Thus, although the term metacognition.

may be new, the knowledge and skills to which it refers have long been

— W

recognized. Therefore, in this chapter we will consider research both

explicitly and implicitly concerned with problems of metacogrition in

reading.

3

Plan gﬁ_the;Papér

"~ “'In"this paper we will deal with two broad areas of researchi  feadifig

for meaning (comprehension) and reading for tedembering (studying). Reading
- for meaning involves Ehe‘metacognitigg actiyity_of comprehension monitoring,

. whiqh entails keeping track of the sgéﬁgés with which one’s comprehension is

proteeding;fgﬁéuringbthat,the procesé continues émoothlyl and taking
- remedial action if necessary (Baker, 1979a). The metacognitive aspects of

reading for remembering'.include identffying important ideas, testing one”s

- . o
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mastery of material developing effective study strategies, and allocating

study time appropriately.,jﬂ' ;

In the next two sections we will consider the research on reading for
meaning and then some selected research on studying. Under both broad
headings we will concentrate on the three main types of metacognitive
skills: awareness, monitoring, and -the deplojment of compensatory

strategies. In the final section we will consider the potential application

of this research for developing instructional routines to help alleviate
'some of the more disablingrconsequences of inadequate knowledge and control

of reading activities. -

<

Reading_for Meaning - ©

Reading for.meaning is essentially an attempt to comprehend, and any
attempt to comprehend must ‘involve comprehension monitoring. In this
section we will begin by briefly considering theories of" comprehension
monitoring from both cognitive psychology and reading research. We will
then proceed to a consideration of the etisting data on children”s knowledge

of such activities and their ability to monitor their own comprehension both

~ in listening and reading’ tasks“““Finally7~we will-revieW—recent“research_Qn_u-
compréhension monitcring in ‘adults. that dispels the tacit assumption that

inadequate metacognition is a disease of childhood.

Experts” Theories about Comprehension Monitoring

Comprehension monitoring activities are implicitly, if not explicitly,

incorporated into several recent models of comprehension (e.g., Collins,

s
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Brown, & Larkin, in press;'Goodman, 1976; Ruddell 1976; Rumelhart, in

t o

press; Woods, in press) - These theories view comprehension as an active
process of hypothesis testing or schema building Readers make hypotheses

about the most plausible interpretation of the text as they are reading and

v

‘test these hypotheses against the available information. As more

i information is acquired, hypotheses can be further refined or modified. If

a reasonable set of hypotheses cannot bte found, comprehension suffers.

‘Markman (iu press) specifically considers the relationship between

comprehension and comprehension monitoring with respect to the reader”s

expectations or hypotheses about meaning. She argues that if one is able to

'confirm or disconfirm one”s hypotheses, one can acquire knowledge about how

well ‘one is comprehending the text. . Markman suggests that one need not

continually ask whethet,or not one understands; often information about.

e

\

. one”s comprehnnsion is a by-product Qf the active comprexension process

'itse1f "In some cases,-all that may be n:cessary to detect failures to

_comprehend is- the active attempt to understand.

~Recent theories of readifz° iacorporate Similar comprehension

—— strategies. Rudde“'s (1976) model involves evaluating information

frequently asking themselves if what they are readin

—

data,‘and hypothesis testing. According to Goodman (1976), readers must

test their hypotheses against the “screens” of‘meaningiand grammar by

makes sense. The

reader must "

monitor his. choices so he can tecognize hisuerrors aud gather

more cues when needed" (p. 483), o v \n
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This characterization of comprehension as an active constructive
process is certainiy not new-. Thorndike (1917) suggested,thatwcomprehension.
problems arise if the reader "is not treating the ideas produced by the |
reading as provisional [so that he can]_inSpect and welcome then cr reject
them as they appea " Moreover, he argued that, “"The vice of the poor "

reader is to say the words .to himself without actively making *udgments

<

- concerning what they reveal.” In’his research Thorndike found that many

sixth graders did not spontaneously test their understanding, a1though they

often felt they understood, they in fact did mot. Such behavior reflects

poor comprehension monitoring.
A number of researchers have speculated ahout the conditions under
which comprehension failures octur (Erown, in press=—a; Eller, 1967; Flavell,

in press; Markman, in press, Rumelhart in press; Woods, in press). There™

seem to be three main types of comprehension failures: . (a) The appropriate

schemata are not available: that is, the reader does not have enongh
knowledge about the topic to impose.an interpretation upon the text.

(b) The appropriate schemata are available, but the author has not provided

enough clues to suggest them; that is, the author is at fault in not

conveying his or her ideas clearly enough. (¢) The reader finds a
consistent interpretation of the text but not the one the author intended
that is, the reader "understands” the text, but misunderstands the author.
Readers who understand incorrectly have much the same feelings as readers
who understand correctly. Hence, tney can hardly be expected to take

remedial action When comprehension fails, since they don” t realize that K

51 R --iiy
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comprehension has in fact failed. Readers who have failed to understand

because they were unable to construct any coherent interpretation are more

like ly to 'nitiate attempts to clarify their understanding

If”we broaden the conception of comprehension to include critical
reading, a fourth cause of comprehension failure can be identified: The
reader interprets the material in a manner desired by the author, rather

R}

than-considering an alternative interpretation, and "thus 1is deluded to some
degree" (Eller, 1967). (Critical reading involves not only imposing seise on
N the material in the way the author intended, but going beyond the

_ infoxmation given and critically evaluating it. Thus, good comprehension
also depends on an awareness that authors write for a variety cf purposes
and that they may employ propaganda techniques to sway readers to a
particular point of view. |

Although mature readers typically engage in comprehension monitoring,

it,is.not often‘or even usually a conscious experiences For example, Brown
(in pressra) distinguishes between an automatic and debugging state. The
skilled reader is one who can be characterized as operating with a lazy

processor. Ali hies top-down and bottom—up skills (Rumelhart, in press) are

so fluent that he can proceed merrily on automatic pilot, until a triggering

5"»-—event_alerts him to a comprehension failure.. While the process is flowing

smoothly, his construction of meaning is very rapid, but when a
comprehension failure is detected, he must siow down and allot extra
processing to the problem area. He must employ dnbugging devices and

strategies which take time’ and effort. T. Anderson (in press) has also
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suggested that mature readers need not devote'constant'attention to
evaluatingptheir understanding. He postulated the enistence of an
Hautoma:sd monitoringuuechanism which renders the clicks of comprehension “
and-clunks of comprehension failure.” Similarly, F1ave11 (in press) argues
that there are probably feu conscious metacognitive experiences when
comprehension is proceeding smoothly; such experiences a}e more likely to" }
becomelconscious when progress is blocked and so;e cbstacle to comprehension"\\\
arises. ‘ : ' : ' . “.p N
One comumorly experienced triggering event is the realization that:an
expectation we have been entertaining'about'the text is not to be confirmed.e
Another triggering situation is when we encounter un‘amiliar concepts too
often for us to remain tolerant of our ignorance. Whatever the exact nature
of the trigﬂering event, we react tobit‘by slowing down our rate of
processing, allocating time and effort to the task of clearing up the . SR
comprehension failure. And in the process of disambiguationtand
clarification, we enter a deliberate, planful, strategic state that is quiten
distiivict from the automatic pilot state, where we are nct activelv at work
on debugging'activities. The debugging activities themselves occuyy. the
lion” 8 portion of our limited processing capacity, and the smooth flow of v.;;fi
reading abruptly stops.
ﬁealizing that one has failed to understand is, of"course, only a part
~of comprehension_monitoring% one must also know what~to‘do when
comprehension failures occur.v This invelves a number of important‘atrategicgw/_

decisions. The first decision is whether or not remsdial action is even _;f

ERIC . D
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recessary, a decision that will depend largely on the purposes for reading
(Alessi, Anderson, Goetz, 1979) If the reader decides to take strategic
action, 'a number of options are available. He or she may store the

confusion in memory as awpending question (T. Anderson, in press), in the

£

hope that the 1uthor will soon proviue 'larification. Gr the reader may
7decide to take action immediately, which may involve rereading, jumping

ahead* in thP text, or consulting a dictionary or knowledgeable -person.

Whimbey” 8 (1975) characterization of a good reader captures much of the

~ essencé of comprehension monitoring:

]
-

A good reader proceeds'smoothly,and quickly‘as}long as his
' understanding of the material is complete. But as soon as he senses
’ \ -
that he ‘has . missed an idea,.that the" track has been lost, he brings

' smooth progress to a grinding halt. Advancing\more slowly, he seeks‘
clarificatfon in the subsequent material examining it for the light it

..‘can throw on the earlier trouble spot. If still dissaqisfied with his

<]
grasp, he returns to the point where the difficulty began and’ rereadr

r"'; A
B

theﬂsection more carefully.. He probes ‘and analyzes phrases and B
sentences for their-exact meaning; he‘tries'to visualize abstruse
descriptions; and through a'series of approximations, deductions, and’

" corrections he‘translates scientific and technical terms into concrete’

examples. '(p:'91) '}-. ) . S
e . o . : M ./.

The preceding description of comprehension monitoring has focused on

what theorists believe are essential skills -and strategies of mature, A

' ) -, . “ .
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competent readers. It is assumed that Pygr readers are deficient in these
skills and strategies. .hhimbey (1975) compares the poor reader”s
performance to that of a novice biology student looking through a microscope
for the first time, unabl~ to make sense.of uhat.he sees. Both are
charaoterized by a lack of attention to relevant dimensions and a lack of

task-appropriate gtrategles. Similar differences have been observed between

‘novice and expert chess players (Chi, 1978) and X-ray technicians (Thomas,

1968). Novice technicians fail to scan as exhaustively as necessary and

s

‘fail tc focus on the mest informative areas, a problem of immsaturity

;banalogous to poor readers” failure to concentrate on main ideas and failure

. to reread critical sections. The fact that novices exhibit similar patterns_

\
\

of behavior, regardless of age, demonstrates the crucial role of experience

' and expertise in cognitive monitoring (Brown & DeLoache, 1978)

Successful comprehension monitoring may also depend. on individual
differences other than reading ability. Some students are less Willing to
admit even to themselves, that they haVe failed to understand, and they

frequently will not ask questions for fear of appearing stupid_(Holty 1964).

Personality characteristics such as dogmatism and closed-mindedness_may also

5.

impair comprehenaion moni toring by leading’readers‘to Jump to,conclusions
without careful analysis (Kemp, 1967 Sullivan, 1978) Similarly,

differences 4n cognitive style may influence comprehension monitoring.

Field—independent students are more likely than field—dependent students to t

t.9

adopt an active hypothesis—testing approach to ny learning sithations

B

'(G odenough,-1976/. Similar differences betwifn reflective and - impulsive
'\ v . . y ,

1
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children have far-reaching effects on their school performance in a variety

of domains,” including reading (Kagan, Moss, & Sigel, 1963).

Children”s Theories about Comprehension Monitoring _ 3

Most theories of reading for meaning acknowledge the crucial role of
comprehension monitoring actiwities. nExperts agree that such activities are
essential_for adequate underétanding_of texts. Here we consiter what
children-know about reading for meaning. One simple way of assessing what
children kaow is to ask them. A.primary source of evidence that young
children and poor readers have metacqgnitive deficits_in reading comes ‘from
interview investigations.of'children:s conceptions of the'purposea of |
'_reading; In general, younger and pocrer readers have 1ittieiawareness that
they must attempt to make sense of té#f; they focusAonIreading_;s a decoding
process'rather than as a meaning-getting process (Cannewnd Winograd, 1979;
Clay, 1973; Denny & Weintraub, 1963, 1966; Johns & Ellis,'1v9l76; Myers &
Paris,>1978' Reid, 19665 Two recent'studiesdhave"provided representatiye
findings of this type of research and will be discussed below.

Canney and Winograd (1979) studied children 8 conceptions of reading by~
using an experimental manipulation as well as an interview technique.
Children in grades 2, 4 6, and 8 were presented with passages that were
~.either intact or disrupted at four levels of severity.‘~(a) correct syntax,

- but some semantically inappropriate words, (b) semantic and syntactic

vio]ations, but some somblance to connnctnd discourse, (¢) strings of random

=
!

words; and (d) strings of random 1etters. " The chi1dren were asked if each

R

..type..of.. passage could be. read and why, they were-. a1so given aﬂquestionnaire

o . " ' ' L b
. " N 5
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probing their conceptious of reading. Children 1in secOnd and fourth grades,
and even sixth graders identified as poor comprehenders,,focusedﬂon the
decoding aspect of reading.. 1In contrast, the better readers in sixth grade
and all eighth graders knew that meaning-getting'was the primary goal of
reading. Moreover, poorer comprehenders often reported that all but the
passage containing letter stringsfcould be read. Since these children
believed that_reading is being able to say the words correctly, a passage of

unrelated words seemed just as readable as an intact passage. ' e

woa

Thus, younger'and poorer readers seem to be'uhaware that they.must
expend additional cognitive effort to make sense of the, words they have
-dzcoded- They seesn to lack "sensitivity" (Flavell & Wellman, 1977) to the
demands of reading for meaningg Myers & Paris (1978) recently examined
another aspect of - children s metaccegnit.ive knowledge about reading, their
\' N undersc¢anding oflhow different variables zffect. performance, Children in’
\\<; second and sixth gracns were asked a series of interview questions assessing !
"\\ ”; their knowledge about peraon, task and strategy variables (Flavell &

\\\?ellman,1§77) involved in reading. Many differences'were apparentﬁin )
lﬁchildren’s kno;ledge about comnrehension monitoring. For example, older
readers understood that the purpose of shimning was to pick out the. |
> informative words, while younger readers said they would skim by reading the
heasy-words. These different skimming qtrategies reflect conceptions of
readjng as‘meaning—getting and as word—decoding, respectively. Kobasigawa;
Ransom, and Holland. (Note 1) al'so found that it was. not until eighth grade

although from

that the majority of children could describe how to skim,.

Tr
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fourth grade-on, approximately half the children could do so. The older
children in the Myers and’BLris study &lgo had more awareaess of appropriate
4 strategies for coping with words.or sentences they didn“t understand. They
weére more likely than younger children to say they w0uid'use a dictionary,
ask someone for help, or reread a paragraph to try to figure out the meaning
" from context.

Al though the:interview studies provide tantalizing glimpsestof the
child’s understanding,‘or,lack*of understanding;.of the actual-demands of
reading for meaning, there are serious problems associated with'self-report
techniques (Brown, 1978; in press-a). Briefly, even adults are iess able to
introspect aboutltheir cognitive knowledge than one would 1like (Nisbett &
| Wilson, 1977; but cf. white, 1980), and the problems of eye-witness
'testimony are no 1ess acute when asking the witness to testify about the
1.workings oﬁ-hisﬁmind than about the activities Sf\thelvorid around him. ! For

this raason we advise that conclusions concerning what = child kpows and can

R -
> - . . ) 3

do when reading should not reiy exclusively on self-report;techniques of the.
_kind'favored‘in interview studies, where the child is asked tohimagine a’
v‘reading situation and to predict how best to perform in~it. Coﬁvergent

evidence concerning metacognitive ski11s must come from observations of

. children actually underta&ing the reading ‘tasks in question/ﬁéln the next
D

rehension.mopitoring

. section we will consider ‘the research on children s com

.. during ongoing attempts%tO'understand messuges. -~
e . o : /
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Comprehension Monitoring While Listening

A great deal of developmental research.has focused on the young child”s
difficulty in comprehending a message when 1istc:fng. lf children have
difficulty monitoring their comprehension while listening, it 1is not
su;prising that they:are similarly plagued when attempting the more
difficult task of reading. Because of the obvious parallel,'we uill review
briefly the aural comprehension data before considering analogous reading
situ'atio'n‘s'l.' ' |

~Some of the earliest evidence of poor comprehension monitoring was -
provided by Piaget’ (1926). Vhen young children listened to a'story or a
technical description about'how &n object such as a faucet functioned, they
of ten indicated that they had understood the message when in fact they had
not. This was revealed both by later questioning “and the fact that the )
- message quality itself was- poor, having been conveyed by another. youngster
with poor understanding. Moreover, the listeners seldom sought o
"clarificaLion or asked additional questions of the speaker. Modern
experiments on referential communication skills have corroborated Piaget”s
'=& observations (see Asher, 1979, and Patterson & Kister, in press, for reviewsf
'_ of this literature) Young_ elementary school children frequently indicate .
that they have understood a message even when it was- ambiguous or incouplete
(Ironsmith & Whitehurst,>1978;‘Karabenick & Miller?‘1978). They often fail
< to question the speaher orlseek additional infprmation when their

understanding is pcsr'(Cosgrove & ?attersqn;:197]).»

»
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‘In a recent experiment, Flavell, Speer, Green,.and August (Note 2)
examined the development of comprehension monitoring and knowledge about

communication. Kindergarten and éecond—grade children listened to taped

instructions fOr'constructing block buildings, given'by a young girlvserving

as a confederate. The children were toldcto make a building exactly like

the instructor”s using blocks that were available to them. They were shown
how to use the tape recorder and were encouraged to stop and replay the

instructions as often as they wished. Flavell and his associates used a

Ploy popular in‘examinations of comprehension monitoring: Théy nanipulated

the instructions so that their comprehensibility was adversely affected.

Thus, 'some of the instructions contained ambiguities, unfaniliar words,

insufficient information, or unattainable goals. Failure to notice such

deliberately‘introduced.inadequacies or confusions was taken as evidence‘off

ineffective comprehension*monitoring.

¥

The children were videotaped as they attempted to carry out the

f L

instructions;y and.the ‘videotapes were analyzed for nonverbal signs of

children were later asked ir they had succeeded “in maling a building exactly

'like the instructor” 8 and whether -they thought the instructor did a good job

in conveying the instructions. As;expected, tne older chi1dren were more”

W

likely\to notice.the inadequacies in the_messages than the younger‘children;"

Even though both kindergarteners and. second graders gave nonvetbal signs of

puzzlement during the task, the kindergarteners were 1nss ]ikely to repurt

_ later that some of ‘the messages were inadequate. This finding further

19 . :
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_attests to the 1ack of reliability of ‘young ohildren’s verbal reports
(Brown, 1978, and in press-a, Winograd & Johnston, 1£80).
Markman (1977, 1979) has also examined children”s ability to analyze
'Wﬁorai messages for conpleteness and consistency. In her first study
(Merkman, 1977), ohildren in first and third grades listened to simple
| instrnctions on how to play a game or perform a magid'trick; crucial“

' information was omitted. For example, the instructions for the card game

were as follows: o

We each put our cards in a pile. We both turn over the top card in our
pile. We look at the cards ‘to see who has the special card. Then.we
turn_over‘the next card in our pile to see who has the special card

this time. . In the end the person with the most cards wins the game.

o ; - : ¢ 3-
The instructions were incomplete, because, among other things, there was no

mention of what the "special card" might be. - Third gradersArealized the

r

instrdctions were incomplete much more read ily than did the younger _‘
children. It was often not until the first graders actually tried to carry

out the instzuctions that they reali-ed that they did not understand. It

seems clear ‘that the first graders did not actively evaluate whether the
/

:instructions made sense as they were 1istening.

‘These results suggest that first graders often fail to monitor their

comprehension, even though it is comparatively easy to test one’s-

“

" understanding of instructions by evaluating whether a goal can be attained.

. » Monitoring odnprehension of text is more difficult Lecause the criteria for
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snccessfulrcomprehensionrareVless,explicit and readers must select their ov
standards for evaluation. Thus, the effectiveness of comprehension
monitoring may depend not only on age but also on the nature of the
-materials. This suggestion receives some support in Markman”s second (197¢

study. Children in third, fifth, and sixth grades listened to short essays

containing inconsistent information and then answered questions designed tc

Ll . g -
— assess awareness of the inconsistencies. Following id an example from a. -

~

passage about fish:

Fish must have light in order to see. There is absolutely no light at
the bottom of the ocean. ‘It is pitch black down there. Vhen it is
that dark the fish canno © see anything. They cannot even see colors.

Some fish that live at the bottom of the ocean can see thﬁ color of
N 3 | \ -. .
) their food; that is how they know what to eat.
- L s - ~ AT " . ) . \\ v
. Lont : . . ' . \\‘ ! . )
The-obvious, inconsistency here 1$ that fish cannot”see colors at the botton

_ of the ocean, yet.some can see the color of their food. Children in 511

.3

' grades tested were_equally unlikely to report the fnconsistencies.  Althoug

—. . third}graders in the card‘game study 4id report fallures to understand
.‘instructions, chiidren of the_séﬁe age and older- failed to report confusion
in the“e says. AHowever when specifically'warned-about the inconsistencies

"a greater proportion of children, primarily sixth graders, reported them.
This indicates that comprehension monitoring is easier when one has some
. idea of what to%look for, that is, when the criteria for evaluation ‘are mor

N ) . .-

explicit.1 N - .

i,__~i___.~'«-a e i e e — ~
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lIhe experiments reviewed in this section show that young school
children are poor at analyzing oral messages for clarity, completeness, and
gconsistnncp. ' These shortcomings may be due to chiidrenfs"failures to
%monitor their.understanding effectively.v Nevertheless,*failures_to report --
message inadequacies may occasionally be due to factors other than poor
comprehension monitoring (Baker, 1979a, 1979b' Brown\ in press-a; Winograd &
~Johnston, 1980). Perhaps ‘the children believed they understood'thefmessage""
(1.e., they evaluated their understanding and found it. adequate), but: their
interpretation did not match the author”s interpretation.: It is also "
" possible that the‘children made inferences to resuvlve the potential sources.

of confusion, and were unable, for reasons of“perbal ability or memory, to

o

convey this when questioned. The children may also have been unwilling to -

point out ~problems in the messages or to say th%{ didn”t understand, despite

efforts to make them™ feel comfortable doing 80,

+
!

One additional point. to keep in mind is that these studies evaluated —_

K

comprehension monitoring in a listening task rather than a reading task.
Despite'manv'similarities, there are some important differences between

3

1istening and reading that may contribute to differences in comprehens'on

: monitoring in the two situations (Kleiman & Scha11ert, 1978; Rubin, in -

press). In oral communication situations listeners have the opportunity to

i
.5

interact with the message source (the speaker): They can ask q083t19n8,

request clarification, look puzzled, and so on. Readers are unable to

interact direct iy with their message gsource (the: author) and . so must depend

un their own resources to make sense of the message. In this respect, a

SRR ST e e e s PO
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‘listener has an advantage_over a reader:in clarifying comprehension
difficulties, but in other respects; a reader is.at an advantage. Due to

;the permanence of_text, readers_can ad just the rate of input depending on
the success of their understanding. They can also reread previous sections
of'text and look ahead in search of clarification (Kleiman & Schallert,
1978). However, in order to take aduantage of these sampling options, the

... reader needs to know that they are available and must also know hou to use

them efficiently. It is precisely in these skills that differences exist

between good and poor compreheuders (e.g., Golinkoff, 1975-76; Ryan, in

sy

press; Smith, 1977; Strang.& Rogers, 1965). In the following section, we

P

will consider children”s comprehension monitOring during reading by L

« v

examining peqforhance on a variety of representative reading‘tasks."'

",' \~ e

- Com prehension Monitoring While Reading

Ratings of felt understanding. One Way of assessing feelings of

uﬁderstanding;is to ask people to rate their certainty,that théy have _
= o E . :

’answered'a codprehension question correctly or incorrectly. Readers are
W & LE ) / ° .
considered good comprehension monitors if they indicate that they are sure

'their answers are correct when in fact they are, or if they indicate that

their answers are-wrong when the"answers are indeed incorrect. ©a ‘the other

e

;hand readers are considered poor comprehension monitors 1f there is a

o

'mismatch between their cenfidence ratings and the correctness of their

answers. A s tudy by Forrest and- Waller (Note 3) investigated children 8

o

skills at evsluating their understanding using this confidence rating

technique. The subjects were,third and sixth graders, identified by:test

[

peg e D R, Cm amnme e
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scores as good, average, or.poor readers. Each child read two different
stories for each.of four different purposes: (a) for fun,‘(b) to make up a
title, (c) to find one specific piece of information as quickly as possible
(skim), and (d) to study. After reading each story, the children were given
a comprehension test and then_rated_their confidence in their answers.

The result of primarjﬂinterest was that older -children and those who

were better readers were more successful at evaluating their performance on

the.COmprehension test thangthe younger and poorer readers. Not
surprisingly, the older.andgbetter readers scored higher.on the
comprehension tests and weée more likely to adjust their reading strategies'
in response tolthe_task instructions. 'ln addition, a posttest questionnaire
showed that the younger and poorer readers had less knowledge'about '

'comprehension monitoring and fix~up strategies, a result which replicated
the findings of Myers and Paris (1978)

Although'the Forrest and Waller study showed differences‘as“a‘function
of age and reading abilit the confidence rating approach to studyingr
. comprehension monitoring has certain limitations. One problem is that Jyoung
'-‘children frequently respond to questions affirmatively, regardless of the’

‘ truth of their assertions (see Brown & Lawton, 1977) ‘Thus, the third
.graders may have felt their aﬁswers were wrong, yet responded that they were
sure’ they were right simply because of a positive response bias. This bias
would lead to lower comprehension monitoring scores relative to the sixth |

.graders, who used more mature criteria for making their decisions.” A second

___limitation of the technique is that it tests one ‘s ability to;jud the

3
a . e 2

] .. q. . . i :
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correctness of an answer given after reading, rather than assessing one’s

feelings of understanding or misunderstanding during reading.

Self-corrections during reading. More direct evidence of monitoring
- one”s understanding during reading comes from self-corrections of errors.
‘Several studies of oral reading have revealed differences between good and
poor readers both in the types of errors made and in the likelihood of

spontaneous corrections. Clay (1973) found that beginning readers in the

- upper half of their class spontaneously corrected 33% of their errors, wail

beginners in the lower half corrected only 5% of their errors. Weber (1970

reported that good and poor readers in the first grade 'did not differ in th
extent to which they corrected errors that_were grammatically acceptable to
the sentence context, but that gocd readers were twice as likely to correct
 errors that were grammatically inappropriate. In a comparison of average
and above-average'sixth-grade readers, Kavale and Schreiner (1979)'found

that the average teaders were more 1ikely to make meaning-distorting errors

1

’ and were less likely to correct those errors that did occur. Similar

patterns have even been observed with adults: (Fairbanks, 1937 Swansoh,

. 1937). The/results of these studies Suggest that good readers, even those

& . -

‘as: young as first grade, monitor their comprehension as they are reading, 1

they ‘hake an error that does not £1¥ in with the previous context, they wil

stop- and correct'themselves. If the error is semantically acceptable,

ot

however, gocd readers may not correct'it since their’comprehension still
seems to be proceeding smoothly. - =

d—— e : e
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One explanation for these differences betweenfgood and poor readers isi
that poor readers;have difficulty decodingfthe words and so are unable to
benefit from the contextual information that signals meaning distortions;
VHowever, recent experiments by Isakson and Miller (1976, Note 4) have shown '
that when good and.poorrreaders were matched on the a%ility tohdecode words.
in isolation, good reuders stil1 made fewer errors when reading in context.

In addition good iourth-grade readers were more likely to detect semantic

and syntactic anomalies introduced into the sentences: than were poor

readers. When the good readers encountered an anomalous word‘ thay
frequently tried to "fix up" the resulting comprehension difficulty by "~

substituting a more sensible word. Poor readers, on the other hand, read

)

the anomalous words without apparent awareness of tHe problem Thus, good,:

a

readers, in addition to keeping track of the success or failure with which |
their comprehension was proceeding, also took measures to !2al with any

difficulties which did arise.

.-

Comprehensior mCﬂitoring measured by the cloze fechnique A'recent

study by DiVesta, tdave. rd and Orlando (1979) explored the development of -

comprehension monitoring strategies by using a cloze technique.v ‘In a cloze f_
test, pe0ple are presented with’ passages containing word deletions and, they '
. are asked to: supply the missingtwords. Because good read rs make better use.‘
SE c0ntextual information and redundancy than poor readers, they are J
typically more successful on such tasks (Neville & Pugh 1976-77) DiVesta_
-et al. constructed passages such that in order to fill in the missing words,
- a subject either needed to- read ahead for relevant contextual information or

« i3 - . - P
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could rely on previous context. They, predicted that whereas better readers

‘ . BERY . K

would perform equally well on both types of tests, younger and poorer
‘readers-wouid perform 1ess%we11 on the"cloze task reqiiring use of .
subsequent context. This prediction was based on a hypothesized

developmental shift from believing that the printed word is inviolate to

.

EgaliZingMthaquritepqvmay be at fault.rgLess,mature readers,_who attribute
hcomprehension failures to their own shortcomings, should deal»with.such”h
ifailures by rereading previously read text. More mature readers,'on the
other hand, should adopt a strategy of searching subsequent text for

clarification. A | . B , ) t'.,,a; B | ’

;-
I

High school students of high and low reading ability served as” subjects'

’in-onejstudy' and good" and poor readers from sixth seventh, and eighth-'w~»~
xl

grades. participated in a second. As/expected the older and better readers

perform ed equally well on both clozeltasks, while the younger and poorer

S

readers performed ‘more ‘poorly when they were required to uake use of
&4 “ ’

4

subsequent context. The authors concluded that younger ‘and poorer readers
made 1ess efficient use of the strategy of searching subsequent text for

clarification of information. MAstery of this strategy may be an important

~deve10pmenc~in the ability ‘to- monitor-one—s—comprehension, but it~isﬂnot~—~~~e~

clear- that searching subsequent text if a failure to comprehend arises is

necessarily a better or more mature- strategy than rereading previously read
P

.Bections of text. While it may ‘be true that the rereading strategy develops

!

ear1ier there are times when it is a more appropriate and efficient

strategy (Alessi Anderson, & Goetz, 1979) A goodHcomprehension‘monitor

2
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will seiect whatever strateg& is most appropriate to the situation at han
In addition because the demands of the cloze test are quite different fn

4 those of a typicai reading situation, the faillure to use a: strategy of
looking ahead may not extend \o normal reading.

S - On-line measures of processiig>during,readigg, One of the best sour

of information'_bout processing behaviors are ‘on-line measures obtained
~-‘ghile a subject is actualiy reading. Such messures-include eye movements
eye-voice span (EVS), and reading times. Studies have shown that good

readers modify thelr eye movements when faced with difficult: materials an

. adapt them appropriately when given different instructions for reading, s

as'reading for the general idea vs. reading. to obtain a detailed

”dnderstanding (iézindersOn;'l937{ Levin & Cohn, 1968). ’Goodjreaders'also
have longer eye~voice spans than poorﬂreaders, indicating they use alscan
for-meaning strsteg§ rather than a wordwbyfword approach. In;addition,'g
readers rereadvprevious sections of text only if they are unable to

B understand‘an entire chunk of text, while poor readers, when they make

”regressive movements,_dolso within single sords~(Buswe11, 1929).' It is

7+ unfortunate that most of the studies which have obtained on-line measures

" feading behavior have not assessed comprehension. Equally unfortunate is
Y

the fact that most comprehension studies have not obtained processing
measures. We clearly need information of both types to -attain a better
. ;

understanding of the monitoring processes crucial to goed comprehension

jiRyan, in press).
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§El£:£§22££§.925123;522912&3 Although many of the observed differences .
“between good snd‘pQOK'readers implicste metacognitive factors, few studies
\%\ have examined the metacognitive expe: iences of their supjectsduring~
reading. Tne interview studies,-which questioned children abOut the
vstrategies they would use in hypothetical'situations, revealed differences
'"1n”k56¢iéa§é”§£6JEQEéaaiﬁg’iut'did"noc address.actual differences in.reading
_skills, Are readers aware of using particular strategies as they read? Do
they consciously modify their reading strategies in response to changes in
- task demands? How carefuliy do they evzluate their onéoing comprehension
processes? Some researchers have attempted to answer suc. questions by
asking readers to comment cn their thOughts and behaviors while they are

'engaged in reading. .

Introspective reports collected,from"adults have provided evidence that

mature readers'do possess some awareness and control of ‘their comprehension

: processesi(Collins, Brown, & Larkir, in press; Olson, Duffy & Hack, Note 5).
For example, Collins et al. prescnted snort,:difficult-tofunderstand

 passages to adults dnd'asked them to'describe how theylhad processed the

text. Analysis of the protocols revealedi*he complex processes involved in

_ attempting to construct an interpretation of a passage, such as evaluating

it for.plausibility, completeness, andaintercOnnectedness.

“Several self-report studies have been conducted in an effort to
_1d9ntify differences in strategy use between good and poor readers in high
_school (Olshavsky, 1976-77 ‘1678; Smith, 1977 Strang & Rogers, 1965)

' 0lshavsky (1976-77) presen.ed students with stories to read, clause by
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clause, and instructed them- to -talk about what happened in the story and

about what they were doing and thinking ‘as they read. Good and poor readers

4

)
were quite similar in their attempts to monitor cOmprehension, when they

failed to understand words or clauses, they used contextual cues,

.inferential reasoning, and rereading as strategies for resolving o

comprehension difficulties. In a second study, Olshavsky (1978) used the .
same procedure_but varied the difficulty of the passages, Contrary to her
predictions, strategy use decreased rather than increased withrpassage
diff{iculty, for both good and poor readers. Olshgvsky attributed her

unexpected results to the fact that students eimplv gave up trying to

_understand the difficult passages.
Though strategy differences between good and poor readers were"minimai
in Olshavsky”’s studies, other investigators have found interesting
differences due to reading ability. Strarg and Rogers (1965) observed that
good readers often tried to describe their process or method of reading a
short story, while poor readers seemed almost completely.unaware of the
processes of reading. "In addition, peor readers were 1ess likely o ‘take

~

remedia_ measures when they encountered ideas and words they did not

|
understand. S1mﬁ1ar1y, Smith (1977) reported that good readers adjusted
their reading oehaviors depending on whether they were reading for details

or general impressions, while poor readers used the same behaviors for both
\

purposes. In. addition, the poor readers-were 1ess ab1e to report ‘the

~ procedures they u%cd. Interestingly, Smith found that neither good nor poor
[~

" readers remembered being taught how to read for different purposes; it seems

- this 18 a skill_that good readers develop on their own.

30
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' Finally, to strike a positive note, it is not always the case that poor

rgéders are found deficient in metacognitive awarengss; Ngadu (1977) .

4

:6btained'retrospective reports over a fou:—month per;@d f;om high scliool

4

' sophomores enrolled in remedial readidé”biasses. Over time, theseﬁpoof
_readers came to use mén,x_ofth_e____ét/re,teSieﬁcharactef'istis of good readers,
‘and they often knew which behaviéns were effective and which were

ineffective in helping them comprehend. Variables ﬁhat promote and foster
il 1 -

the development of such awareness in poor readers déserve special attention.
> . . _ ‘ I !

2y

s

Comprehension Monitoring in Mature Readers
The research discussed thus far has been ccncerped with the
: ' _

"éémpféhéﬁEiBﬁ"ﬁénif§fihg’iipitéfioﬁé of"}ohﬁg”éhiidiéﬁ:éhdméf&é}‘éﬁildféﬂ”
who are péor readerq,’ ﬁndetlying this research-ié thexfagic assumption that
comp;tent’regderq ;1wéys monitor their cdmprehension_effectively, But do
they? Given that students teud not to receive formal instruction in-
evalﬁating and regula:;qg their'undergtanding. perhaps thefe is room for

'improvement even amorig college»é;udents. Two recent studies by Baker and

her éplieagues'haye shown that this is fact -the case (Baker,_1979b; Baker,

Anderson, Standiford, &.Radiﬁ; Note 6). In both studies, confusions were "'>g
introduced into expdsitory'passages to pinpoint segments that qhouid cause
comprehension difficulties, and students were asked to report their

confuéions after reading. - Additional évidence of:comprehenéldﬁ mbnitoring
, _ : _ \

AY

was obtained by colleéting fetrospective reports and recall profocols
‘(Baker, 1979b) and by reéording on-line reading behaviors (Bake;'et_al.,
Note 6). (See T. Anderson, 1979, for a discussion of the pilot phases of

this reseérch:)
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In ghg first stqq; (Baker, 1979b), colleée students werghinstructed to
fead six expos;tory passages qarefully in preparétion for subsequeﬁ;
-"discﬁssipn" queétiopé. Each}passagé contaipéd oné of three types of
‘confusions (inappropriate logic21'conhectivés, ambigunus referents,_aﬁd
incoﬁsisfent information); but subjects were not infoiwm.. of rheir existencé'
. before reading. Aftér squecté answered discussion questions c#lling fof
. gecalllof the defiﬁient sectiohsiof texﬁ,bghey ﬁere iqformed that.ihe,

,,paragraphs(did,iindeéd, cOntain‘pohfusions and were .asked. to report them,
rereading the paragraphs if necessar}.: The students were also asked vhether
or not they'noti;Zd;the‘cohfusious during reading, hbw they had interpreted

N wthgg, and hoﬁmthe~confusions:affected“their;overall'undérstanding of thé‘ .
.p;ragfaph; |
| Tﬁe_study provided‘several findings of interest. A surprisingly large
pércentagé of thg confuéioﬁs (62Z) were not detecteci, and students claimed
to ha§e-ho£iced iess‘than one quartef of the confusions during réhding.‘
Nevéftheless, the recall protocols énd'retrospgctive'reports mada icz
apparent that many failures'to_reéoyt cogfusio@s were not due.to_failures to
_;_____monitoi~comprehenaion_hutmnaﬁhexutq_the”nae_nﬁmifix:upi_ntrahegiea;fo;;;“__;*_;
resolviﬁg4cqmprehensi&n problems. (See.Baker, 1979b, for a detailed
discussion of these strgtegies.)' For éxample, students<freqhent;y made
1ﬁferences-to supplement the iqformation expliéitly présen;eq'in the text;’

they decided that some relevant information had been omitped and used their
4 : ,

ﬁfior knowledge to bridge the gap. They also reported strategies of

rereading and looking ahead in search of clarifigation.' Some students /

\
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1

reportéd using criteria for evaluating their understanding that did not

require fix-up strategies.v For exampie, they realized there was a problem

~but chided it was trivial and’ not worth the effort of attempting

resolution. Moreover/,they occasionally tailed to detect confusions because

tney had assigned alternative interpretations to the text; they felt they

understood ‘but in fact did not get.the intended meaning.

s,

These findings suggest that nature readers do engage in comprehension
monitoring during reading, but we should not-overinterpret data that are
dependent on‘retrospective reports andlmeasures of recall obtained after ~~;ﬁ
reading. 1In order to'obtain more conclusive evidence of comprehension
ménitoring during ieaaing;‘nakér et al. (Note 6) ohtained on-line.measures
of reading behavior. Passages containing inconsistencies sere presented on

a computer terminal, sentence by sentence; under individual readeis”

control. .Thus, students advanced to subsequent sentences. at their own pace

~and were free to look back at previous sentences. The computer

automatically recorded reading times 9n each exposure'to a sentence and .the

pattern of movement through the text. After reading the passages, the

R

inconsistencies. Half of the students were informed prior to reading that

inconsistencies.were present, while the remainder sere told after readingf
As expected, students spent more time reading.inconsistent'passages

than consistent passages, and they looked back at previous sentences more

frequently_when inconsistencies were present. Students were considerably

more successful at detecting confusions in this study than in‘the previous
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one, perbapc because inconsistencies are more salient than the other types’
of confusions used. Surprisingly, students who were explicitly instructed
to monitor for inconsistencies during reading did nct differ from uninformed\

re&ders_iﬂ_giiher_reading~behavior or confusion detection. Our

interpretation of this finding 1s that under favorable conditions adults;are'

-

able. to monitor their comprehension effectively with or without specific
instructions. In sum, these experiments have shown that, in general

college students evaluate their: understanding during the actual process of

‘ readingn If they encounter a confusion,»they devote extra time to studying

it and they reread preVious sentences in an effort to clarify their

understanding. It is these processes of self-regulation that children need

to acquire in order to become effective reacars.

7

Reading for Remembaring

Readirg for remembering, or studying, involves all the‘activities of
reading”forfmeaning’andlmore. "It is obviously helpful, if not absolutely
necessary, to understand the material one is studying. Failures to

‘comprehend materials to be remembered would result in a reliance cn.

difficul? rote remembering teéchniques to ensUrE"retention“of—the—material7~4-~

While students have been known to approach a studying task via rote learning

methods; and there is aAgery large body of data examining the processes

underlying such procedures (Brown, 1975), we will restrict our attention

..here to attempts to study that rely on an initial effort’to understand

followed by additional efforts aimed at ensuring retention of critical or

'important information.. In order to study, the learner must take purposive

B
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action to ensure that the material is not only comprehensible but memorable.

In this section we will consider some selected‘evidence from the

develmeental literature that ‘highlights the problems immature learners face

—when—att mpting—to*read—for~remembering.

. We would like to emphasize, however, that the work fOLusing on
metacognitive aspects. of studying is but a small part of the large area of
resaarch on etfective techniques for studying.“ Anderson and Armbruster (in
press) review the literature cn study techniques and the "how=-to-study”
programs that have been developed to teach effective stu&y skills.
Therefore, this section should be regarded as complementary to their much
"mcre extensive review. Here we will "oncen*rate on a few selected studies
-that have been carried out recently, within the. framework of metacognitive
skills in'children‘s e;udying. Interestingly, few investigators in the.
traditional study skills literature have been primarily concerned with what
the” student does ‘during reading to facilitate learning from text. :For
example, Robinson’s (1941) SO3R technique instructs the student to enéage in

- survey and question activities before reading, and to engage in recitatidn;

reflection, and review activities after reading. However, what a student

does whileiactually processing the material may be one of the most important-
haspects of effective study, and it is this aspect that‘the metacognitive
research focuses upon.’ - |
.*15 order to be an efficient studier one must enéage.in'"study

23

monitoring" (hocke, 1975), which is similar to comprehension monitoring.
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Studying actually requires a double or spiit mental focus. 'On the
one hand,” you need to be focused on the’material‘itself (that is, on

1earning it). At the same time, however, ‘you need to be constantly

checking to see that you are actually performing those mental

"operations that produce learning. In short, you need to monitor your

mental processes while studying. (Locke, 1975, p. 126)

-\

.

Study monitoring involves the abilitigto concentrate on the main ideas,'
to introduce some deliberate tactic to aid 1earning and the concurrent
ability'to self-test the effectiveness c£ the strategy one has called into
'service. Adequately dispensing the.available study time involves at 1east,7
an appreciation of which material is important, and which material is not
known sufficiently to risk a test. When faced vikh the common task,of%
attempting to commit to memory a set of materials,;when time limitations or
other restrictions impede leisurely study, how do we p1anlour time for most
efficient results? Such a task can involve very fine degrees ofw ,
metacognitive Judgment, as any student .can attest. In thisAsection-we will

consider recent work that focuses on various components of study activity:

_r.ratmg onc_maimideas... making,u_sg of logical scruccure in the o

material, self-interrogation during sgﬂgying, self-testing the results of _

-

studying, and employing macrorules tO«ensure comprehension and ‘etention.

N
N,
\\

Selecting and Studying.Main Ideas \\

Children are commonly exhorted °to concentrate on the main ideas when

studying; “but in order to be responsive to this suggestion, they\must be
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i . i
aware of whdt the main points of a passage are.. This is a gradually f

developing skill and although children as .young as 6 can often indicate the
.
main~charaeter and sequenqe qf events in a simple narrative, they tend te
exﬁerience diffiCulty isolating central issues in more'complex prose (B; wn
& Smiley,-l;7?; Smiley, Oakley, Worthen, Campione; & Brown. 1977). Fer
xamnle, grede school children who were perfectly able to recalluthe main
ieas of folk stories had much more diffieulty rating sectioas of the
stories in terms of their importance to the theme (Brown & Sw.ile', 1277;
Brown, Smiley & lawton, 1978). This finding has important implication%,tor
studying. - In:order to go beyond retention of just a few mein polnts, i.e.,
.tg eehieve a morevcomplete "fieshed-out” memory of the text, one must engage
in active strategies to ensure increased attention to mauerial that will not
be retained automatically. This need for active intervention is
particularly pressing 1if the contente of lengthy texts ate to be retained
_-over some period of‘time, 5 typical school learning situation. |
As children mature, they become better able to identify th. essential

organizing features and crucial elements of texts (Brown & Smiley, 1977

Pichert,_l979). Thanks to this foreknowledge, they Should be able to make

better use of extended'study time. Brown and Smiley (1978) found that when
given an extra period for study, children from seventh grade up improved
tneir7recallOconsiderably for_important elements of text; recall of less
bimportant details did not improve. .. Children below seventh grade did not’

‘show such effective use of additional study time. As a result, ‘older

students” recall protoccls following study included. all the essential

3%
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elements and little trivia. Younger children”s recall, though still
favoring important elements, had many such elements missing.

Older students benefit from increased study time as a direct result of

their insights into the workings of their own mémbry and their.ability to

identify the important elements of the texts. Younger students, not 8o
prescient, cannot be expected to allocate extra time intelligently; they do

not concentrate on the important elements of text, since they do not know

‘what they are. Evidenqe'to shpport this claim came from an examination of

the activities the students engagea in while studying. The young children
rarely‘appeated ¢o be dbing anything mofe than rereading. The older
students, howevex, underlined or took notes-during studying. Students, who
sponfaneously engagéd in underlining or note-fakiné”tended to use these

devices tc ‘ghlight the main ideas and, as a result of.this selective

'atten}ion, increased their recall of these central ideas on sﬁbsequent

tests.

Once they have ensured that the main ideas are well understood,

éfficient students will take steps to £ill in the details. One method 6f

achieving this is to test oneself. to determine'which details one has failed

to recall and then to_devoté'extta attention to the previcusly missed‘
infofmation. Even grade school children can initiate some efforts to test
thelr current state of memory’(Mgsuf, McIntyre{ & Flavell; 1973), and mildly
retarded children can élso>be taugﬁt to_db so (Bféwn & Camﬁione;.1977;>
Broﬁh:‘Caﬁpione, & Barclay;.1979). But again, this can become a much more

-

difficult task if the material 1is complex. o

:

38
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The ability to concentrate on‘information one has previously failed to
recall was examined ina laboratory task analogous to the process of
studying Brown & Campione, 1979, Brown, Smiley, & Lawton, 1978). Students
" from fifth through fwelfth grade, together with college students, were asked
to study prose passages until they could recall all the details in their own

words. They wera allowed repeated trials. The passages were divided into
constituent idea units rated in terms of tFe;r importance ‘to the theme;
there were four levels of rated importance. On each trial the students were |
- allowed to select a subset of the idea units (printed on'cards) to keep with
them while they attempted recall. After recall and a rest period, the
entire process w's repeated. »' )

Of interest are the idea units selectnd as retrieval aids to enhance
recall. On the/firsc trial the majority of students at all ages selected
tne most important units to help them-recall, and children nelow high sch0011
age continued to do this, even though across trials they became perfectly
sble to recall [the most important information without aid but persistently

failed to recall additional details. College students, however, modified

their selection as a function of trials: On tHe first trial they selected

predominantly/important (Level 4) units for retrieval aids. On the second

trial they'sgifted'to a preference'for Level 3 units, while on the third

trial they preferred Level 2 units.: On all three trials'Level 1 units were
treated appropriately as trivia. As they 1earned more and more of the

.material, college students shifted their choice of retrieval cues to reflect

their estimated state of knowledge. = - . s ‘," - : -
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. '0ider high school .students showed the same basic pattern as the college

<

students, but they were one trial tehind; they did not begin to shift to

less important units until the third trial.’ This lag could be due to slower

?

learning; i.e., both grOups shifted when they reached the same level of

learning; but the younger students tock an extra trial to reach.that 1evé1.,,

It could also "be due to a slower selection of the effective study - strategy

of switching to less‘important units, i.e., both groups learned as much on

Al

each trial but it took high- school students- longer to realize that they
needed to shift cue selection. The latter appears to be the correct

interpretation, for even when atudents were matched on the basis of degree

of learning, the yolnger students still took longar to snift their choice of -

~retrieval cues. Thus, the ability to select suitable retrieval cues 1is a

late-developing skill because it requires a fine degree of sensitivity to

the demands of studying. Tne successful user of the flexible retrieVal plan,v

illustrated in these studies (Brown, Smiley, & Lawton, 1978 Brown &

Campione, 1979) must have (a) information concerning the current state of

' knowledge, i. e., what he knows of the text and what he does not yet know;

(b) knswlﬂdga ﬂf Fhe fiﬁe gradation of, importance of various elements of

texts, i.e., what is important to know and what can be disregardcd and

(c) the strategic knowledge to select for retrieval onas information that he .

has uissed previously. ¢

Although the retrieval cue selection task is a somewhat artificial

analogue to “"true” stuinng, it does demonstrate the complexity of

1

concentrating\first on main ideas and then, via a process of self-testing,
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gradually filling in the details. A proceqs similar to this ie involved in
.studying..-ln order to succeed, the student must have at least rudimentary -

self knowledge (i.e., myself as a memorizer), task knowledge {(gist.recall

vs. verbatim recall); and texf snowledge (importance vs. trivia,

organization of text, etc.; The otchestration and toordination of these
forms of knowledge demands a sophisticated 1earner, and it is Lherefore not

'surprisingﬁthat.efficient studying is a late~emerging skill.

- - -
d . \ . . LI

,Making Use of Logical Structure

Another important rule for effective studying is to capitalize on any

inherent structure in the text. If the material ig- essentiallv meaningle&s :

K}

to the student he will have a gieat deal of difficulty retaining ‘it. If

1

the student can detert the logical structure of the material he will be

better able to learn f.@m it. : ' O o

Children have some difficulty detecting even gross violations of

¢

logical structure.‘ For example Danner (1976) constructed two. short

ot
. '

expository passages containing four tOpics related to an overall theme. In
organized versions of the passages “each paragraph dealt with one topic,_

hRY

-while in di,o ed versions, each paragraph contained sentences about

~

dirferent topics. Children in grades two four, and six listened to' the C

H

taped passages Wlth each subject hearing an organized version of one -

passage and a disocganized version of the second.

‘ ,. o -

The children wete asked to recall the psssages and then they wzre asked
which -assage was more difficult to anrn and were | asked to. justi‘y their"

anaqers. The younger children sho&ed similar recall patterns to the older

Y . ' . . . . T Yy - . v
D i .. R .. : '
L T L. < - E
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.pchildren in, that organlzed passages were better recalled than disorganized
ones} Howeyer, the younger children had less awareness of the cause_of the
difference in-difficulty. All children reported'that the disorganized
passages were more difficult, but only the older children could show the
{”experimenter how the two passages differed or could actually state that one
passage was "mixed up and the other in the ‘correct order.”

A recent series of studies by Bransford; Stein, Shelton. and Owings
A L : .

o

(1980) also shows that 1es; able students haveilittle.awareness of the teit
and'task_characteristics‘that“shouldwbe taken into account when studying,
even though their;memory is affected by the structure of the text.
Bransford et al. ptesented fifth"grade students in the top and bottom

quartiles of their classes wtth short stories which differed in the extent -

to which descriptions of characters were congruent with their behaviors.

[
~

.Examples,of sentences from a congruent or precise story are, Thc hungry o

 boy ate a hamburger.u The sleepy,boy'went to bed."” 1In the "less precise”
stories, the pairing of characters and events waz reversed: :"The hungry boy'

’ went to bed. The sleepy boy ate-a hamburger,” The students were allowed to

”spend as muchi time reading and studying the ‘passages asthey wished and’ were””f"

tested for memory wi%h such questions as, "What did the hungry boy do?" - The
children were then asked which passage was haraer,to learn and were asked to
Justify their-responaes.f ' |

Children from both quartiles had better memory for the precise passages

than the imprecise, indicating a facilitative effect of conpruence with past -

experience,~ However, the better students were more 1ike1y to identify the

1
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imprecise passages as more difficult and to include appropriate
justifications for their answers. In addition, the better studenfs spent
imore time studying the less precise passages than the precise, while the

'

‘study :imestéf_the poorer students did not differ across the two péssage
types. These results show cleér differences in the métacognitive'knowiedge
brought T bear on the‘task, However, in subsequeﬁt work, Brénsfgrd et él.

- found that the poorer studéhts were'duite capable of evaiuating(whether the"
passages made senss when they weré asked to evaluate them with“respect to
their ownméxperiencestMWMoréover; gith»training, these‘stﬁdents glso showed
differential stud; time for thé-tﬁo passage types. This éuggests ;hat‘
althougﬁ‘poor stpdents-do not sponténeOusly monitor their uhderstanding and

mastery of prose material, they are capable of déing so with relevant

instruction.

" SElf-Interrogation During Studying

'f_One way to facilitate 1égrn1ng from téx: duringyreading isto éngage in
sélf-interrogationf Aqdr; and Aqderéon (i§78-79) recently developed gpd
 wME§§Eé4,é;?élgfﬂﬂﬁéEEQHiﬂﬁﬂEEBdY.tECHﬁiﬁue in thCh high 3Chd°1 ?tude;ts were
tégghf'tb loéﬁte}secéioné of texf goq;;iﬁing 1mp6rtan£ points andAgenerate
7questions about ghem. vThgx‘foun; thég generating suqh_questions facilitatedu

" learning fetter tﬁan simplyAreading‘énd'rereading text or makiqg up |
qUesfiqns withoht regérd‘to-iﬁéortant po;nté. ~lIn'édcdit:l.on, ﬁhe't;aining was
Amqre-effecpive'forfétudépﬁé of iowgr:ability, suggesting that the petter
aéudgﬁts had déQeloped éffective self-questioning techniques of their own;

[y

" Andre and Anderson suggesﬁaghgt pélf-qdestioning may be more éffective than

WA
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such passive strategies as rereading because it incorporates many

metacegnitive components. That is, it encourages the reader to (a) set

. purposes for study, (b) identify and\underline important segments of the

material,w(c)”generatc”questions'which‘requireicomprehensionjof the text to: = -

be correctly answered, and (d) think of possible ansvers to the questions.

The questioning strategy leads the studentito an active monitoring of the

» learning activity and to the engagement of strategic action. -

Student—generated questions are valuable not only as aun aid to studying

but also as an aid coﬂcomprehension'itself;“ Singer“e (1978) conCeptionNofmf"w“W'”w

l

active comprehension ‘involves reacting to a text with questions and

seeking answers with subsequent reading. His preliminary work has shown

°

that student-generated Questions are more effective-in promoting

comprehension than teacher—generated questions even for chi]dren in

" “elementary school. The ability to ask relevant questions ~f Aneself ‘during

reading is, of course, crucial to comprehension mcnitoring and_studying;

'Thus, training in effective queation—asking may be an important first step '?;

in the development of monitoring skills. Collins, Brown,vand Larkin (in

,press) suggest that many failures of comprehension are 1n fact due to a

failure to ask the right questions, and a study by Nash and Torrance (1974)
has shown that partivipation in a creative reading program designed to

sensitize readers to gaps in their knowledge, such as inconsistencies ‘and

' ambiguities, led to a significant improvement in the kinds of questions

firstvgraders asked about their reading materia1{ Perhaps training in

creative reading is a good technique for teaching children to monitor their

comprehension as they read.

iy

a4



Metacognitfve‘Skills

43

Instruction in critinal reading may also be useful in fostering the
evaluation skills required to monitor one”s own underetanding while reading
and qtudyiﬁg. Howevef, although most elementary school curricula include

—_—

_often inadequate. . Because -

~units_in critical reading, the instructioh
instruction is'typiciliy p;stponed untillchildrep ave become fluent
readers, "the habit §f indiscriminate acceptance of printed material may
become so well established that later instruction in these skills would be
-extremeiy difficult” (Wolf, King, & Huck, 1968, p. 435). A second probiém
‘lies in the‘praétice’of“iimitfﬁg“émphasis on criticél reading to a specific
| class.period, rather thagtaftempting to'promote:Critical reading in a
variety of contexts (Goodman, 19765. As many ‘educators have noted,ﬁﬁll too
few college students today are ;fiticgl rgaders (Wolf, 1967), and this
vcertainlproses a barrief to their deve;opméht of an adequaté reperto%fe of

L

o Btudy- SKALLS o o

Macrorules for Comprehension and Retention

"An essential element of effective studying is the ability to estimate

' _Janeiﬁ_xgadingsa;to;bg_xgsﬁedl‘_Ihis can be a simple form of knowledge 6r it
éan in§o;vei§ery complex. fo;ms'of‘eyglugg;gniy;cgngigg;”aiaimple_form ghaﬁ
ysung childreq can ehgage'iﬁ quite guccessfully. Presented with a set of

~pictures, grade qéhbbi chiidrenzﬁere asked tc continue étudyingjthém un£11
thgy were sure tﬁey wouldAremember all of them'gerbatim (Flaveil,
iriedriqhg;v&'ggyt, 1970). ‘By thi;asgfade,-the-majoritf of normal children
can accomplish this‘taak,:éndawith frainiﬁg, even mentally rgtarded children

~_can g;gqgly'1mp;ovévghgirwpg:gggmgnce (Brown, Campione, & Barclay, 1979). :

S

o o g5
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Estimating that one can recall a list of items verbatim is a relatively
simple task for those who engage in simple strategies like rehearsal or

anticfnation, thus providing immediate feedback that one can or cannot

recall the list. It is not such a. simple task when one must recall the gist”:'V”MH
of a prose passage. Although strategies of anticipation or rehearsal are

sy{ll useful, selection of what o anticipate or rehearse is more difficult,

and the criteria gf successful retention are much less precise; The learner‘

must gauge when_he has graSped the main ideas, a much more sub jective
experience than estimating verbatim~recallvof arlistrof items.
Encouragingly, training on the simple 1list 1earning task does improve the
:performance of retarded children in the more complex prose learning
situation (Brown, Campionev & Barclay, 1979). |

A commonly reported sophisticated method of testing one”s level of

* : :,_‘P' R -L

comprebension and\retention and therefote, -one’s preparedness for a test,

I . _.-

-18 to aitempt to summarize the material one has been reading. Couposing
such a summary is a complex task and requires considerable skill. Brown and

Day (Note 7) identified five basic rules that are essential to

summarization, operations that are very similar to the macrorules deucribed

by  van Dijk and Kintsch (1978) as basic operations involved~in comprehending'”

P

and remembering~prose. Two of ‘the five rules involve the de1etion of
unnecessary material. One should obviously delete material that 1is triviai,
and even grade-school chi1dren are quite adept at this (BroWn & Day,

Note 7) One should also delet2 material that is redundant-. A third rule

of sumnmrization is to provide a superordinate term Or event for a list of
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items or actions. For example, if a text contains a 1list such as cats,

dogs, goldfish, gerbils, and parrot; one can substitute the term pets.

:Similarly, one can substitute a superordinate action for a list of

,_éubcomponents of that action, i.e., John went to London, for John left the

;

house, John wept to the train station, John bought a ticket, etc. The two

renaining rules have to do with providing a summary of the main constituent

Tunit cf text, the paragraph;imgirstbfind a topic sentence, if any, for this

is the author”s summary of the paragraph. If there is no topic sentence,

invent your own. - The five operations, then, are: (a) delete redundancy,

(b) delete trivia, (c) provide superordinates (d) select topic sentences,

~and (e) invent topic sentences where missing.

These operations are used freely by experts when summarizing texts

(Brown & Day, Note 7, but do less sophisticated readers realize that these

“'rules'can,be applied? Brown and Day examined the ability of children from"

grades 5, 7, 10 and college students to use the rules while summarizing.
They used specially constructed texts that enabled them to predict when each
rule should be applied or at least would be applied by experts (college

rhetoric teachers) Even the youngest children were . able to use the two

bdeletion ruies with'above 90% accuracy, ghowing that they understood the
‘basic idea behind a summary: get rid of unnecessar - material. On the more
'complex rules, however, developmental differences were apparent.‘ Students

‘became ihcreasingly adept ‘at using the'supergrdination and topic sentence

tules,-with college,students performing extremely.well. However, the most

difficult rule, invention, was almost never used by fifth graders, used'onv

) [R——

R ) ‘ : -
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only a third of those occasions when it would be appropriate by tenth
graders, and used by college students on only half of the appropriate
‘occasions. Junior college students (remedial studiers) performed like
seventh graders, havi"g great difficulty with the invention rule and using
only the deletion rules effectively.

Brown and Day explained this developmental progression in torms of the

.degree of cognitive interventicn needed to apply each rulea The zauier
deletion rules require only that the child omit information in the lext,.and
the intermediate topic sentence rule requires only that the child identify
and select the main sentence contained in a paragraph. But the more |
difficult invention rule requires that the child supply a synopsis in his
own words, 1. e., add information rather than just delete, select, or.
"manipulate sentences already provided for him. It 1s these-processes of
invention that are the eesénce of good summarization, that are used with

v
4

facility by exp‘rts, and that. are most difficult for novice learncrs.
a

It is-encouraging, however, that these rules can be taught. Day (1980) A

trained junior college students of" varying levels of reading. sophistication
_______/’______,_____ll___

______‘_;——- e

to apply the five rules and to check that they were using the rules
'appropriately. They Were given various colored pencils and told to delete-
redundant information in red, delete trivial information in blue, write in a
superordinate for any liStS,;underline topic sentences if provided, and
'write in a-topic sentence if needed. Then, they were to use the remaining
information to write a summsryr‘ After many'examples and some practice,

performance improved dramatically;'ﬂFor the'more'sophisticated students,

\

18
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training.in the rules alone waé'sufficient té Bring-about large
improveﬁknts{ For egtudents with more severe learning problems, training in
\uﬁing the rules and procedures for self-management (checking, monitoring,
etc.) were both necessary to éffectwimprovement. But thgy did improve,
drématically.. -

The macroruies‘of summarization may al§O«facilitgté studying directly.
meaﬁgffﬁétIﬁé'an adequate summary fof.oneself sgr?es.as-a check that ong-has
evidence that it is easier to study-from a summary than from fhe origiﬁal
text (Reder & Anderson, in presé)« Many colleée students learn to.use such
macrorules for themselvés, but others do not; If wé make it expilcit that

such rules ex%s;, that such rﬁles can_be applied regularly, and that the.
_applitation of such ruleé does iﬁprpve performance, the study ;kills oflthe.

less able can be much improved.

— T T T '*'—“Imﬁl‘it‘at'ib'ﬁs“’fﬁr “i“n's‘t:‘r'uc‘ tion T 7T “ T

Throughout this chapter we have indicated some of the quite striking

-

problems that children experience when reading. Awareness of these

difficulties should séhsitize teachers to possible linesﬂpf remediation. In
tqgs last sec;ion Qe will»éxamine the typeglof skills thgt we: feel should‘
readily respond to traininggﬁnd those that shoul&dprove less_tractable.b
Finaliy, ;e will digépsé‘the emergeﬁée 6f.seif—awarenéss and selff

‘regulation, which are fundaméntal to effective reading.
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© There are two general classes of_problems that can impede effective
‘reading: inefficient application of rules and strategies and imnoverished
background knowledge. fhe child may lack the necessary strategies‘to make
'reading an active ‘ning experience,vand we have given ample eVidenceﬂof
children”s lack of strategic knowledge in this chapter. Alternatiwely, or
in addition, the child may lack the requisite knowledge of the world to
understand texts that presuppose adequate Background experience-.
Instruction aimed at instigating strategic reading is somewhat easier to
design than instruction ailmed at instilling relevant knowledge, although,
~unfortunately, the two forns of knowledge interact in quite complex ways
(hrown, in press=b). | | ; . - . .

Consider, first,linstruction in rules and strategies. "If’adequateﬁ

yperfornance depends on the application_of;a set of rules, and these rules
can be specified exactly, then it should be(nossible to design instructional
routines that introduce the uninitiated to this possibility. For example,
merely making children aware that they should continue studying and self-
testing"until ready for a.test improves study performance in young‘children
(Brown, Campione, & Barclay, 1979) Instructing students in efficient
self-questioning techniques is also an effective training procedure (Andre &
Anderson, 1978-79). Sensitiiing young readers to the logical structure of
text~and the inherent meaning in certain passages again helps the less_able'
reader (Bransford et a_., 1980). " The more explicit and detailed |

understanding ‘one has of effective 'rules for reading, the more readily can .

those rules be trained. Brown and Day 8 work with summarizacion rulea is a

K
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case in point; ,Instructing students to make their summaries as brief as
. ‘ )

possible and to omit unnej?SSary information was not an explicit enough

guide for junior college students. Exact specification of the rules that

\\giould be used to achieve this aim, however, was an extremely effective

structional routine (Day, 1980). The more we are able to specify the

rules used by expert readers; the more we will be able to successfully
instruct the novice.

The 'second major impediment to effective reading is a deficient

knowledge base. If the text deals with topics: unfamiliar to the reader, it

will be difficuit for him to understand the significance of the material, to

Y

select main points and disregard trivia. One has to understand the meaning
i 4 . / .

' of the material one spfeading to be able to identify just what is important- -

»

'and what is trivial e solution to this problem is to select texts that

"

do deal with familiar maberial but this is not always possible And

whereas the teacher may aCtiyely attempt to provide the requisite background

knowledge for a particularmteXQr"she“ganngt_alwazs do this. The only answer

is to"increase thé reader”s atore~of informution, and this takes time. The-

only prescription for training is bne of'generai entichment,:which'few
schools have the resources to provide; “ N

Onge strategy that can be instructed however, is the general routine of
attempting to fit what one is reading into a framework of whatever
baCkground knowledge one.has. Efficient readers do this routinely
(R Anderson,‘1977), and thare is some evidence that y0ung children will use

background knowledge to flesh out their understanding of)texts (Brown,
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Smiley, Day, Townsend, & Lawton, 1977). Good teachers engage in four main
activities to help children compreheﬁd a lesson (Schallert & Kleiman, 1979).
'Théy tailor the message to the child”s level of understénding; they R
continually fbéus the sﬁudent’s attention on the maiﬁ.points; Fhey force the
s;udénts to monitor-cohprehension'by asking them questions abéht.theif
degree of understanding; and, finally, they activate schemata, i:e., they
help the students see how the ﬁeﬁ information isrfelated to knowledge theyi'
already have. Instructing children to engage in these activities - on their
own Vpile they read should be both péssible and profitable.

This brings us back to a general theme running throughout the paper,

’

the notion of self-awareness. An essential aim is to_make‘the reader aware
qf.the active'natufe of‘;eading and the 1mportancerf employiﬁg problem-
solving, trouble-shooting routin¢8gtn enhancé understanding. If the reader
can be made aware of (a) basic strategies for reading and.remémberipg,

(b) siméle rules ofhﬁext éonstruction,‘(c) differing demands ;f’a §ariéty of.
‘tests to which his knowledgé may ?g put, aﬁd (d) éhe iméortance of
étte@p;ing to use any background k#owledge-he may.have, he cannot help Sut
 becOme‘a mofeAeffective.readef. Sudﬁ‘se}f-awareﬁes; is a préreqdléite:for
§e1f-regu1#tion, the abilityvfé ﬁsﬁitor anduéhéck oné'g own Foénitive o

activities while readiﬁg.

ORI S
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