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Foreword

As this volume demonstrates, prose comprehension research is u
topic that continues to receive a great deal of attention. [t is ini-
possible to pick up a research journal in education or psychology
without seeing an article or two that mentions discourse analysis,
text structure. schema theory, mathemagenics, or other prose
comprehension topics. This does not mean that these research
issues were not considered important in the past; it merely
reflects the influence iniformation processing theories have had
on prose comprehension research in general and reading com-
prehensicn specifically.

However, with all the time and energy that have been
-devoted to this particular topic, one has to wonder wtether
research affects instruction. Or more specifically, is it reaiistic
to assume that pedagogical strategles or materials development
for classroom utilization should bé predicated upon implications,
suggestions, or recommendations emanating from basic and ap-
plied research? Often, the basic researcher, the applied rescarcher,
and the classroom practitioner operate as seini-isolated elements
within the educational community. For this reason, it is re-
freshing to see a monograph address a specific topic from an
interdisciplinary perspective. All too frequently educators, psy-
chologists, linguists, and sociologists do not attempt to discerii
how those operating at different levels (teacher, researcher,
material developer) nfight benefit from one another. For
example, do basic researchers have anything to offer classroom

) o
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teachers or material developers in terms of how they might
approach them specilic wreas ol concern? Conversely ~do cluss-
room pracﬁtiuncré and material developers have recommenda-
tions that basic researchiers would tind usetul? ,

While it is evident from this volume that rescarchers and
practitioners are becoming more concerned with interdisciplinary
issues. it is only a beginning. It classroom tedchers ;n'c'lp view
rescarchers in a less antagonistic perspective. and it the ryscarcher
is to develop research methodologies that are more consistent
with educational practices. @ more concerted etfort at coopera-
tion must be established. Fhis monograph is evidence thut the
process has begun and. as Santa cogently points out in her
concluding chapter. cducators seei to be receptive to ideas and
issues that psychologists raise and psychologists are likewise
receptive to practical constraints and suggestions muade by those
in the classroonm.

As Muark Twauain once said about a man contemplating
drinking a glass of water taken directly from the Missouri River.
“Don’t be so perplexed by its murky appearance. I you just let
the glass sit tor a halt hour. the soil will sink to the bottom.
Once this has taken place, both portions are usetul. However,”
he admonished, “the natives do not separate the elements: they
drink them as nature intended.” 1 think Mark Twain's comments
have some relevance to educa o, While we may be able to
separate the various components that are identified with com-
prehension processes, we must not lose sight of the natural
milicu from which they came. This monograph certuinly hasnot.

The International Reading Asscctation. along with the,
editors and contributors to this volume, is to be commended for
providing Children's Prose Comprehension for the reading
profession.

CHARLLES W, PETERS
3 Oukland Schoots
Pontiac, Michigan

vi



Introduction - ' - )

Cuarol Minnick Santa
Kalispell Reading Project
School District No. 5
Kalispell, Montana

and
Bernard L. Hayes
Urah Stute University

The present book was designed to provide an exchange
of ideas about children’s reading comprehension and to gather
in a single volume the insights and perspectives of both educa-
tors and psychologists regarding the comprehension process. As
editors of the volume, we invited several contributors to prepare
review chapters desigrned to provide a summary of their disci-
pline’s concern with children’s comprehension. We then attemp-
ted to stimulate an interdisciplinary exchange by inviting
another set of experts to provide a critical response to. the infor-
mation presented in the review chapters. It was our hope that

such a volume would prove informative to all educators and,

psychologists concerned with children’s reading comprehension.

As editors of the present work, we carefully prepared a
few comments explain the present need for such an inter-
disciplinary f;;i at comprehension. Fortunately, when all of
the chapters fe submitted, David Pearson had already written

an excellent account of the resurgence of interest incomprehen--—-

sion in psychology and education. So, with gratitude to Pearson,
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we have included in our introduction his comments on the time-
liness of an interdisciplinary eftort: '

Comprehension: An ldea WhoseTime Has Come

Comprehension is an idea whose time has come, Teuachers.are con-
cernad about it (witdess the concern expressed about test scores
which seem to decreuase suddenly about grade {four). Psychologists
have tinally given it their blessing tcompare articles m a journal like
the Journal of Verbal Learning and Verbal Behavior today versus a
year ago). Reading educators have embraced it tuntil the last
decade there wére no reading texts primarily devoted to reading
comprehension). Indeed, | doubt that a volume like this could have
beén written a decade ago.

The past decade has been exciting for those ot us who bogan it
with 2 commitment to understanding the comprehension process
and finding ways to improve comprehension instruction. But we
ask ourse]ves, Why now? Why not a decade ago? What has hap-
pened to allow comprehension issues to move to center stage in the
reading arena? Several things.

FFirst., psycholory has escaped the grasp of behaviorism, From
the decade of the twenties to the decade of the sixties  little
appeared in the experimental psychology literature that dealt with™
unohservable or mentalistic phenomena. What could not be con-
veniently compartmentalized into stimuli and responses was not
studied. Hence. reading comprehension, being both mentalistic and
unobserviable, did not get studied. By contrast. the seventies have
witnessed a shift toward the study of cognitive prodesses within
experimental psychologosc of us in the reading field now have
the fie:d of cognitive psychology as a powerful ally in trying to-
unravel the mysteries ot reading comprehension. : '

Second, reading educators have reached clearercensensus on
issues of teaching word identification. In the early sixties, the con-
trasts between commercially available reading programs {especially
at the early levels) were stark. These contrasts--for example, be-
tween the meaning emphasis basals and the code emphasis phonic
and linguistic systems--retlected strong philosophical differences in
underlying conceptualizations of the reading process. Those philo-
sophical differences remain: however, the contrasts between com-
mercially avaflable programs are becoming fuzzy. The old look-say
approaches have incorporated more code emphasis. Linguistic
series have relented . too, and now allow pictures and comprehension
questions even in the early readers. We seem to be headed toward a
rather uniform eclecticism when it comes to issues of word identifi-
cation. This may be an illusion, it may be unwarranted; neverthe-
less, it hay freed up energy that can be devoted to issues of reading
comprehension. '

. NS | Santa and Hayves



Third, there is a growing uneasiness among teachers and
administrators that something unpleasant is occurring along about
" grade four. | have personilly heard the following complaint from at
least ten administrators or reading curriculum study groups: “‘We
don’t know why, but somehow our standardized test scores are
fine until grade fdPYr. Then our mean scores start a slide that con-
. tinues through junior high school, at least. It must be that we do a
great job of pat:achmg word identitication skills but a lousy job of
teaching comprehension skills.” This concern is reflected in the
kinds of help that schools are asking for in their reguests for in-
service. A decade ago, nothing scemed more popular than work-
shops on decoding and vocabulary games. Today, teachers want ta
know how children comprehend, why they fail to comprehend,
and what to do with and for them when they fail.
ourth there 'seems to. be an uncanny convergence toward
issues of pi'ose gomprehunsmn across many disciplines. Traditional
- <Ztinguists, sociolinguists, speech-art theorists, psychologists, com-
puter scientists,”and reading educators seem to be focusing their
research efforts along a continuum that is bounded by the struc-
ture of text on one end and the Structure of knowledge in the, .
human mind at the other. Different lexicons and idioms still cloud
communication between these groups of scholars. Even so, they all_
seem to be concerned with the same problem: the relationship
between what we know and how we understand when we read.

In short, a book such as this is possible today because we have
finally marshalled the motivation, the commitment, the human
resources, anua the understandings necessary to make a good start at
'und-_rstandmg and improving children’s reading comprehension.
Undersqore the words, make a good start. Neither this volume nor
the scores of books, curriculum projects, research studies, and arti-
cles that will follow in the next decade wiil fully complete the task.
Nonetheless, efforts like this one provide us with ‘‘great expecta-
tions” about what we will be able to accomplish in the near future
in both the research laboratory and the classroom.

In orgahizing this- volume.” we had two goals in mind.

First. we wanted to examine the development of reading com-

'prehensmn at several 'levels from basic research through the

teachmg of comprehension. Second, we wanted the contribu-

tors, both research psychologists and reading educators, to
interact with one another. - '

To satisfy our first objective, the present volume contains

three literature reviews representing different levels of concern

with comprehension. Qur first review chapter covers basic re-

= search on the development of prose comprehension. The second

-
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chapter is somewhat more dpphLd in that it focuses on e\pt,rn-
mental I]ldlllpllldtlﬂﬂ\ designed to promote children’s compaze-

“hension. The third chapter. written by cducators. centains

information about successful instructional materials and prac-
tices used for teaching children to comprehend.

To satisty our second objective. we oftered an opportunity
for an exchange of ideas by including three discussant chapters.
The discussatrts, experts in at least ore of the three chapter
torics' provide a critical commentary on all of the review chap-
ters with their mamn rocus bunﬂ -one of integ.ation and evalua-
tord. While each discussant was assigned to review ont‘ chapter

4N dn.nth their comments on all three review chapters provide
an interdisciplinary perspec tive . ’

*

In hope of enticing the redder to go bey ond these intro-
du‘,fpry pages.. let us now take a momcnt to summarize briefly
the content ot each g,hdptel‘ In the first review &hapter, Linda
Baker and Nancy Stein present a very thoughttul and thorough,
discussion of current research on the” development of prose
comprehension skills. After discussiiig some problems in measur-
ing comprehension. they present research organized around
various skill areas: identifying the miin idcas, understanding
logical structure. making inferences, and using higher order
structures such as story grammars. Throughout, the - authors
evaluate the state of the art by noting limitations of presunt.
research and by making suggestions for further study. In addi-
tion. they have made an.effort to relate experimental work wjith
ed‘ucational practice. .

Joel Levinn and Michael Pressley. authors of the second .
chapter, rcview research about strategies which seemingly
improve children’s comprehension. They provide a model which
compartmentalizes comprehension into stmtec,,lcs used by the
reader (processor-dependent) or writer (prose-dependent) of -

materials. They, in turn, discuss strategies according to whether

-_they occur before a passage is read (stagé-setting strategy) or

during actual reading (storage/retrieval strategy). Based on this
framework. they present a lively-discussion of such stage setting
activities as advance organizers, or verbal and pictorial aids to
comprehension. They also describe experiments demonstrating

Santa and Hayes
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the vital role of experiential background in comprehension.
From here, the authors discuss the types of storage/retrieval
strategies brought-intd play during an,tual recading. They particu-

-+ larly emphasize the importance of vizual illustrations as a device
for improving comprehension. They dlqo note several procedures
useful for inducing students to orgonize and e!abordte informa-
tion while reading.

The third review chapter. written by Dale Johnson and
Thomas Barrett, differs from ihe other two by its focus on
cducational practic=. The authors begin by organizing compre-
hension skills into a taxonomy of seventeen tasks, and based
upon this- taxonomy LleUdtt, selected third and fifth grade
mstruutlonal materials. They sumimarize which ot these sewen-
teen skills afe ud¢tually included. in typical basal readers and, as
one might expéct, there is considérable variability with some
skills receiving quite lavish treatment while dthers ‘are practi-

cally = overlooked. They also evaluate selected " professional

textbooks on readinbg instruction and conclude with a discussion
of currently emphasized strategies used by teachers in the
classroom to promote comprehension.

Thomas Trabasso. the first of our discussants ::c,omments
primaridy on the Baker and Stein chapter, but also provides an
“insightful evaluation of .the other review chapters. He also pre-
sents an excellent des\antlon of one particular school system”s
prggram for teachmg reddmg comprehen51on Trabasso offers
this™ "progrdm deszrlptlon to highlight the contrast between the
richness of the applied probiem ofreading comprehension with
the impoverished models currently offered. by psychologists. He
otes that feor the psychologist. comprehension is practicaliy
synonymofis with memory; whereas, for the educator, compre-

hension i a much more complex domain; left largely unmtapped.

by recall tasks:—TTabasso- also discusses problems inherent in
measuring - «omprehensi ith recall-tasks, and suggests that
psychologists go into the classroom to determine what teachers
do to promote and measure comprehension..On the other hand,
he suggests that educators begin using some of psychology’s
- analytic tools for operationalizing such notions as background
knowledge, main ideas, causal relationships and factual recall.

Introduction
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David Pearson was primarily responsible for critiquing the
{ evin and Pressiey chapter. In his commentary. he notes that re-
search may presently have more implications for publishers than
for teachers. but feels the Levin and Pressley chapter represents
a4 “catalog of promising and partially successful ideas”™ wshich
teachers might want to validate in their classrooms. In reviewing
the Baker and Stein contribution. Pearson notes some problems
with rescarch on main ideas and clarifies several important
issues regarding the relationship between prior knowledge and
reading comprehension. With the Barrett and Johnson chapter,
Pearson points out a number of difficulties in constructing
tuxonomies of comprehension skills and comments on the
authors' examination of instructional materials and  their
“description of teaching methodologies. Finally, Pearson outlines
the role of rescarch in cducational practice and. in a “guarded™
message to publishers and authors, he sets forth some tentative
guidelines for writing instructional materials. -

Muarjorie Johnson. voicing the educator’s point of view,
begins her commentary with an historital overview of reading
comprehension reseuarch. In discussing Johnson and Barrett’s
,chupter. she notes that educators and researchers often have
neglected self-directive aspects of reading. Teachers and re-
searchers traditionally have examined situations where outside
agents tuke charge of the child’s comprehension. Johnson feels
there should be a shift in focus to examine situations which
create independent self-directed r-aders. In reviewing the re-
search presented in the Baker and ain and Levin and Pressley
chupters, she notes that most invesc. 1tOTs should examine is-
sues within more realistic reading situations. Both researchers
and educators need to consider the reader’s motivation.and pur-
pose of reading as well as take more care in using material
appropriate to task demands and reader ability. In sum, Johnson
provides us with constructive supgestions for improving both
our understanding and teaching of reading comprehension. '

o by
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The Development of Prose Comprehension Skills

@gLinda Baker
University of Maryland at Baltirnore -
and
Nancy Stein
Universitv of lllinois at Urbana-Champaign

In view of the tremendous role that reading plays in most
of our lives, we know amazingly little about the processes in-
volved in reading comprehension. Though this paucity of know-
ledge may seem surprising, it becomes “more understandable
when we consider how complex comprehension really is. Com-
- prehension of prose, whether written or oral, involves consider-
ably more than understanding the meanings ot individual words
and sentences; it also requires that one understand how the
ideas expressed in one sentence are related to ideas expressed in
other sentences. An even more critical component of compre-
hension is the knowledge that one brings to the reading situa-
tion; in fact, the same passage may be understood in different
ways depending on a reader’s background. Thus, comprehen-
sion involves a complex interplay between the reader and
the material. '

It is only within the past decade that comprehension has
gained widespread attention as a domain of study. Most of the
research has focused on adult subjects in order to investigate the
comprehension process in mature readers. (See Goetz & Arm-

.L“' kY
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bruster, in press, and Reder, 1978 for reviews of this literature.)
Several of the aduit findings have stimulated experiments on the
development of comprehension, and these developmental experi
ments will be reviewed in this chapter. The main thrust of the
research thus far has been to document the comprehension
skills possessed by children of various ages and the chunges
these skills undergo with age. This information is clearly impor-
tant to a developmental psychologist, but its value to a reading
educator is more nebulous. The research demonstrates when
one might expect certain skills to develop. but it does not pro-
vide much insight into Aow they develop. Though the latter is
certainly a critical question to all those interested in compre-
hension, the research efforts are not yet sufficiently mature to

1

provide the answers. Thus, many of the studies may seem of

tangential relevance to reading comprehension instruction.
Neverthelz2ss, we feel that because the research has bearing on
the development of comprehension, it is of practical value. We
will discuss these practical implications in the concluding section
of the chapter.

In searching for a framework within which to organize
our review. we observed that most studies addressed specific
skills that contribute to comprehension instead of treating com-
prehension as a global process. The four most commonly
explored skills were identifying main ideas, understanding logical
structures, making inferences, and using higher order knowledge
structures (most studies have focused on knowledge about the
structure of stories). A concern with these four skills is also
apparent in comprehension instruction. Typical workbook
exercises for beginning readers include finding main ideas.
unscrambling sentences in a passage to make sense, making
inferences about story characters, and making up or completing
stories. Reseuarch relevant to each of these skills will be discussed
in turn. but the classification is primarily an expository conveni-

"ence. We are not suggesting that these are the only skills involved

in comprehension nor that they should be studied or taught in
isolation. In fact, we believe tlrat such skills are highly inter-
dependent in normal comprehension.

Baker and Stein



Some Prelinminary Connments on Measuring Comprehiension

One of the more difficult problems associated with com-
prehension research is the choice of an appropriate method for
assessment. Just as no one is quite satistied with existing reading
comprehension tests in the schools. so no one is quite satisfied
with current experimental methodology for testing comprehen-
sionn. This problem has been discussed at length elsewhere
(Carroll, 1972: Farr, 1969; (Greeno, 1977), but a few comments
are in order to acquaint the reader with the techniques used in
the rescarch we will be discussing. There are countless variations
on the definition of comprehension and. needless to say. the

~way it is defined influences the way it"is measured. Nevertheless,
" the different definitions share enough common feaitures that
comparisons among experiments are meaningful.

Virtually all ot the measures of comprehension that
experimenters have adopted impose some sort of memory
demand on the subjects. Rather than testing for comprehension
in the presence of the reading material (as do many standardized
tests). experimenters typically present the material. remove it,
and then test for memory. The most common memory tests are
free recall, probed recall, and recognition. Free recall tests re-
quire the subject to produce everything that can be remembered
about the material. Such tests are similar to essay questions stu-
dents receive on exams. Probed recall tests require the subject
to provide specific information about the material, and are
often in the form of ““wh” questions. These tests are analogous
to short answer exam questions: Recognition tests require the
subject to discriminate statements that are identical to or con-
sistent with the studied passage from related alternatives. Such
“*objective’ tests correspond to the multiple choice or true/false
items often found on standardized tests.

The rationale for using memory tests as an index of com-
prehension is that poorly understood material will not be well-
remembered (unless it is rotely memorized: i.e.. many children
can recite the Pledge of Allegiance but do not comprehend it).
This-rationale received empirical support in studies by Bransford
and Johnson (1972) and Thorndyvke (1977), where a close rela-

Prose Comprehension Skills i 9
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tionship was found between the amount of information recalled
from a passage and ratings of its comprehensibility. However,
one should be cautious in concluding that something has not
been understood because it was not remembered. A reader may
have good comprehension during reading, but may not be able
to remember the material later. Morcover, memory - tests of
comprehension are plagued with the possibility of a production
or response bias. That is, the index of comprehension is based
only on the subjects’ overt responses: it is possible that some-
thing will be comprehended at the time of reading, and remem-
ber.d at the time of testing., but excluded in the subject’s
response. Suppose, for example. that you read a story about
three little boys named Steve, Mike, and Alan. You are told that
Steve is the oldest. Alan is the youngest, and Mike is wearing a
blue shirt. On a recall test you might well state that Steve is the
oldest and Alan the youngest. But you might leave out the
inference that Mike’s age is somewhere between that of Steve’s
and Alan’s. You might have left this out because yvou.thought it
obvious. or perhaps because you thought your answer should in-
clude only explicitly stated information. Similarly, you might
leave out the tact that Mike was wearing a bluc shirt because,
although vou remembered it. the fact seemed trivial and not
worth mentioning. As this example demonstrates, recall tests
often provide a faulty index of comprehension, since subjects
are free to decide how much and what information to include.
This problem is better controlled in probed recall and recogni-
tion tests. but recognition tests introduce another bias problem
associated with response criteria (Coombs. Dawes, & Tversky,
19700,

One way to circumvent the potential discrepancy between
what the tester wants and what the reader recalls is to demand
verbatim recall (i.e., asking the subject to recall the exact words
of the passage). Most people agree that this is too stringent a
requirement and so subjects are usually allowed to recall in their
swn words. However. experimenters often establish highly sub-
jective criteria in scoring for *‘gist” recall. In view of this prob-
lem. several researchers have developed models for representing
the semantic content of a passuge (e.g., Crothers, 1972; Frederick-

10 Baker and Stein
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sen, 1972; Kintsch, 1974; Meyer, 1975). Since the models
represent concepts rather than individual words, paraphrases
and synonym substitutions are permissibie in recall. The models
have not been widely adopted by experimenters, however,
because of their complexity. A second type of model that can
assist in scoring decisions is the *“story grammar” (Mandler &
Johnson, 1977; Rumelhart, 1975; Stein & Glenn, 1978, Thorn-
dyke, 1977); which will be discussed in the final section of the
chapter. This model, however, is applicable only to a limited
class of prose materials: the story.

The major point we wish to communicate is that there is
no way to get a complete, unbiased picture of what has been
comprehended. However, by using a variety of test procedures,
we can hope to obtain a reasonably accurate idea of what the
reader has taken away from his or her interaction with a text.

When studying the developmenr of comprehension, addi-
tional factors must be taken into consideration. For example, if
we want tc compare differences in comprehension skills among
kindergarten. second, and fourth graders, it makes little sernse to
ask them to read a passage because the older children can read
better than the younger. Thus, in order to avoid confounding
differences in decoding ability with differences in comprehen-
sion, passages are often presented orally rather than in written
form. Another way to avoid this problem is to present narra-
tives in picture format rather than verbal; this approach has the
added advantage of sustaining the child’s interest level. While
there is reason to believe that medinm of presentation may af-
fect comprehension (Schallert, Kleiman, & Rubin, 1977), this
will not be a focus of our review.

A second problem specific to developmc,ntal research is
that older children generally remember more information: than
yvounger. However, this does not necessarily mean that they
comprehended the material better. A number of additional fac-
tors contribute to this improved performance on memory tasks,
stich as improved mnemonic or study strategies, and more famili-
arity with testing. procedures and task demands. Thus, we
should expect to find differences in the amount of information
that is recalled by children of various ages; such an ocutcome is
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of little theoretical interest or practical value. What is of interest
is whether or not manipulations of a particular variable have dif-
ferential effects as a function of age. For example. it is not very
informative to find that -er children recalled more from a pas-
sage than younger: it is informative to know that the difference
was greater when the passage was presented in a disorganized
format than in an organized format. Such an outcome would
“indicate developrnéntal differences in the-ability to deal with
disruptions in logical sequence,

Identifying Main Ideas -

Reading comprehension tests abound with questions re-
quiring identification of main ideas. The frequency with which
such “main idea’ exercises are given to beginning readers is ¢vi-
dence that this skill is regarded as an important component of
reading comprehension. Experimental investigations of children’s
understanding of main ideas have used three general approaches.
One approach simply tests for recall of a passage and examines
the relative incidence of main ideas in the recall protocols (e.g.,
Binet & Henri. 1894 Christie & Schumacher, 1975; Korman.
1945, cited in Yendovitskavz, 1971). A second approach is to
present children with a passage and ask them to classify the in-
formation as to its importance level (Brown & Smiley. 1977).
The third approach is tc ask children to describe the main idea
of a passage in their own words (e.z.. Danner. 1976. Mal tseva,
cited in Smirnov et al.. 1971-1972; Otto. Barrett, & Koenke,
1969).

‘ An early study using the recall approach was carried out
by Binet and Ienr (1894 excerpted translation in Thieman &
Brewer. 1978). Children ranging in age from nine to twelve
listened to short prose passages of varying lengths and then re-
called them. Binet and I'lenri reported that important ideas were
remembered better than less important ideas by children of all
ages. In another early study (Korman. 1945, cited in Yendovits-
“kayz. 1971). children of four. five. and six years listened to
fairy tales and then recalled them. Again, ideas which were re-

lated to the theme of the story were more frequently recalled
than those which were less related.
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A problem common to both studies was that the criteria
for deciding the relative importance ot ideas were not well speci-
fied. The authors presumably used their intuitions to identify
the important elements, and it is not clear how much agreement
there would be if different opinions were obtained. A more
recent siudy by Christie and Schumacher (1975) attempted to.
take this problem into account. The authors constructed a
420-word passage that could be divided into 30 *“‘idea units.”
College students were asked to select the 15 ideas which were
most relevant to the theme, and the 15 which were least relevant.
The passage was presented on tape to kindergarten, second, and

fifth graders who were later askei to recall it. Again, recail was
better for ideas judged theme relevant than theme irrelevant.

Although these results suggest than even kindergarteners
are able to differentiate the main ideas from the details of a
fairly complex story, this conclusion is suspect. Inspection of
the story reveals that the theme irrelevant ideas were not simply
detalls they were deliberately introduced into the story and
were noticeably irrelevant (Brown & Smiley, 1977). Thus, even
though the kindergarteners differentiated these two classes of
information, there is no guarantee that they would be able to
do so with “unrigged” stories.

‘Acknowledging the subjectivity of the previous assess-
ments of importance, Brown and Smiley adopted a more
systematic method for determining structural importance, devel-
oped by Johnson (1970). This method first requires that a
passage be divided into units that correspond to points at which
a speaker would pause. Next, raters are told that the units differ
in terms of their importance to the passage and that some of the

- units can be eliminated without damaging the essence or
““semantic cohesiveness’ of the text. Units are then classified .
into four levels of structural importance by first climinating one
quarter of the units judged to be least important to the theme,
‘then the quarter judged next least important, on up to the most
important. Although this method lacks a strong theoretical
rationale for either the initial parsing of the units or the subse-
quent ratings. it is a relatively simple way to operationalize
importance. Furthermore, it yields a strong predictor of recall:
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Johnson found that the higher a particular unit was rated in
importance, the more likely its recall by college students.
Brown and Smiley used Johnson’s method to determine
whether children’s recall patterns were also sensitive to the four
levets of structural importance. The materials consisted of four -
non-Western fairy tales of about, fifth grade reading level. chosen
for their unfamiliarity to most American.children. The fairy
tales, parsed and rated by college students, were presented on
tape to children in third, fifth, and seventh grades and were then
recalled. The structural importance ratings were a strong predic-
tor of recall: Important ideas were more likely to be recalled
than less important ideas and all four levels of importance were
different from one another in terms of amount recalled. Despite
differences in total recall. this same pattern was obtained for
children of all three ages as well as college students. Of most

interest was the finding that children as young as eight years

were sensitive to fairly subtle gradations in importance. How-
ever, six year olds were not able to differentiate the four levels
of importance (Smiley et al.. 1977). Although the most Impor-
tunt ideas were best recalled. there were no real differences in
recall of the three lower levels. '

The studies discussed thus far suggest that young children
recall more of the important information in a passage than the
unimportant. However, they provide no indication that young
children can deliberately identify the main ideas of a tex It is
possible that differential recall occurs for reasons other han a
deliberate attempt to attend to important ideas during/reading
or listening. For example, Brown and Smiley note that impor-
tant ideas are usually actions, whereas ideas of lesser importance .
tend to be static descriptions. Thus, better recall may result
from better memory for events and actions, rather than from
explicit identification of the important elements. Tt has been
shown, in fact, that actions are generally better recilled than
static descriptions (e.g., Bartlett, 1932; Gomulici, 19506).

In an effort to determine if children are consciously aware
of the differences in relative importance of information con-
tained .within a passage, Brown and Smiley (1977) asked stu-
dents in third, firth. and seventh grades and college to perform

-
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the structural importance rating task. The classifications were
then compared to the original ratings done by college students.
Third graders were unsuccessful at differentiating levels; their
ratings were idiosyncratic, with most units receiving the full
range of scores. The fifth graders succeeded in separating the
highest level from the other three, which were not differenti-

" ated. Seventh graders had somewhat better discrimination:
Levels 1 and 2 were differentiated, as were levels 3 and 4, but
‘levels 2 and 3 were not. Only the college students differentiated
all four levels.

Although these results suggest that third graders are un-
able to identify even the most important elements in a passage,
it should be noted that this rating task is rather difficult: A
-number of factors may have contributed to poor performdnce
among them the complexity of the material; the stories were
approximately twd years beyond third grade reading level. If

- the children were "unable to comprehead parts of the text, we
could hardly expect them to be able to rank the units for struc-
tural importancé. (This complexity undoubtedly contributed to
the low recall scores obtained by ‘the third graders.) Further-
more, the units that the children were asked to rate were rather

- small, corresponding, for the most part, to phrases. It is possible
that the children would be more successful at differentiating -
levels of importance if they dealt with larger meaning units,
where the relationship of the part to the whole was more salient.

Bearing in mind that the children’s performance would
probably be better if the task were simplified, it is interesting to
compare the recall results with the rating data. Brown and Smiley
found that children from third grade up showed differential
recall of the four importance levels, yet not even seventh
graders were successful at classifying the units into four levels.
Onc way to account for this discrepancy is to assume that young
children’s sensitivity to main ideas is belew the level of aware-
ness. In other words, selective attention to important elements
may be a relatively automatic component of .the comprehen-
sion process, while overt identification of these elements re-
quires more conscious evaluation of the material. Brown and
Smiley suggest this is a problem of “‘metacognition’; young

-4
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children appear to have limited knowledge about their own
cognitive processes (Brown, 1975b; Flavell & Wellman, 1977).

It should be obvious that the importance rating task is
not the sort of task teachers would use if they wanted to find
out if their students could identify main ideas. Although such a
task would be useful in revealing whether students could con-
struct a complete outline or etficiently select items for turther
study, it is too complex to be a good test of comprehension of
main ideas. (And, indeed. Brown and Smiley did not intend it

to be
: A ftew experiments have used more straightforward
mothods of assessing main idea identification skills, but these
studies have a number of weaknesses. [n an carly study, Mal tseva
(¢ited in Smirnov et al., 1971) asked children in grades two,
four, and six to compose an outline of a narrative text. highlight-
ing the most important information. The main ideas were ex--
tracted by 16 percent of the children in second grddVSS percent
in tfourth. and 65 percent in sixth. With increasing age, then,
children were better able to discriminate the important from
the unimportant. Otto. Barrett. and Koenke (19693 had chil-
dren identity the main idea in simple, four-sentence passages. '
Their instructions were to ““make up just one sentence in your
own words that says what all the sentences (in the passage) tell
yvou.” Only 29 percent of the seccond grade children were able
to provide an adequate surminary statement; most added a
) considerable amount of detail. In a similar experiment by
Danner (1976). children from grades two, four. and six were
asked to identify “the one thing that the sentences in the
paragraph tell you about.” All children correctly identificd two-
thirds of the main ideas, and 79 percent of them identified all.
Although older children were more successtul, even second
graders performed well on this task. .

~ These studies demonstrate that by the time children are
in second grade; they have some skill in identifying main ideas.
However. the children’s abilities may actually be underestimated
because of task variables. For example, the children may have
~ been quite successful at extracting main ideas. but they had dif-
ficulty producing sentences that adequately expressed them.
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Moreover, the children may not have understood the rather
cryptic instructions they received in the Otto et al. study.
Danner optimized his subjects’ performance by giving them a
number of oritenting tasks., but it is not clear that svificient

.practice was provided in the other experiments.

The research is also subject to a criticism raised earlier:
There were no explicit criteria for determining the relative im-
portance of ideas. The investigators presumably identified the
main ideas themselves and scored the responses for consistency
with their subjective standards. Although this is undoubtedly
the approach taken by many teachers in evaluating their stu-
dents’ answers, it would nonetheless be desirable to have more
objective criteria. - ' .

One additional factor to be considered in-evaluating the
main idea research is that there may be developmental differ-
ences in the conception of a main idea. Thus, although the re-
sponses did not conform to an adult standard, they may have
been consistent with the conception of a main idea at a particu-
lar age. This suggestion has received support in a study by Stein
and Glenn (1978). Children in first and fifth grades were asked
to recall the three most important things that they remembered
from a story. The ratings were collected in a successive manner
by asking tor the first most important thing in the story, the
second, then the third. Age differences were obtained in the
types of information considered most important. First graders
generally focused on the consequences of actions, while fifth
graders focused more on the goals of characters in the story.
These results suggest that first graders do have consistent ideas
as to what is most important in a story; their ideas just differ
from older children’s ideas. What remains to be determined is
the reason for developmental shift in importance judgments.
One possibility is tba’t the meaning of importance undergoes
changes. For example, older children may regard information as
important because it hél/ps them organize and remember a text,
whereas younger children may consider information important
because of its moral value. This is a highly speculative possi-
bility; it is clear that a more thorough investigation of the con-
ception of importance is needed. * ’
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[n summary, it appears that children as youngas five years
of uge are sensitive to main ideas to the extent that they are
more likely to recall main ideas than details. However. it is not
clear that this differential recall arises from a deliberate increase
in attention to the important elements of the text. This is sub-

stantiated by the apparent difficulty young children have in ex- -

plicitly distinguishing important from unimportant information
and tHhir less than perfect attempts to summarize main ideas.
Undgrs{anding Logical Srructire

In addition to extracting main ideas from a passage. an
impbrtant clement of comprehension is understanding how and
why the 1deas are interconnected. Skill at understanding the
logical structure of a text is firmly rooted i'n?prior knowledge of
the worid. For example, if children do not understand how :two
events in the physical world are logically related, we can hardly
expect them to perceive this relationship in a text. It should be
noted that some Of the studies to be reviewed in this section arc
not explicitly focused on prose comprehension, but rather -the
comprehension of logical and temporal relations. They are pre-
sented here because they deal with what we believe is an Impor-
tant prerequisite of prose understanding.

Piaget (IP‘)ZG) is responsible for much of the recent inter-
est in sensitivity to logical structure. He reported that in retell-
ing stories. young children frequently mixed up the order of
events and expressed causal connections poorly or not at all. He
attributed these problems to the child’s inability to make use of
logical relations. However, the stories Piaget used were lengthy
and complex. and so perhaps were difficult to comprehend.

in an effort to clarify Piaget’s claims. Brown carried out
an extensive program of research investigating.children’s COIn-

prehension and memory for ordered sequences of events. (See .

Brown. 1976a, for a complete review.) In one set of experi-
ments. Brown and Murphy (1975) presented four year old chil-
dren with sets of pictures that depicted either a logical sequence
of events or an arbitrary sequence. The logical pictures were ar-
fanged in either normal or scrambled order. After presentation,
the children were asked to reconstruct the ordering of the pic-
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tures in each set, RCLOHSEFULthI’! was better on or(ibred logical

sequences thian on arbitrary or scrambled \equengub "This in-

dicates that the children understood the logical structure of the
pictures and wzre able to use their priofj knowledge about logiciil
refatiops to improve memory. Another experiment demonstrated
that the same set of unrelated-pictures was hetter reconstructed
when- it was occompanied by a narrative which meaningfully
interrelated the pictures. Since the pictures themselves were un-
reluted. the results cannét simply be s attributed to ‘correct con-

i strm_tzon of the order on th)c basis of prior knowledge alone.

\_

7 - In a similar study, Brown (1975a) tested the hypothesis
that the recall failures reported by Piaget were due to excessive

panied by a lesically structureu or an arbitrarily sequenced
ndrmtrﬂ. In.a :aird condition, chiidren were instructed to make
up their owa story to help remember the pictures. After viewing
the pictures, the children were asked to recognize, reconstruct,
or recall the sequences. As before, performance was worse when
the narratives were arbitrarily ordered than when they were
logically connected. Moreover, the sequences which went with
the self-constructed stories were as well-remembered as the
logically-structured sequences. Second graders performed equally
well on all memory tasks, but for kindergarteners. recognition
was better than reconstiiction which was in turn better than re-
call., Thus. the more external cues available, the bettcr the per-
furmanue This sStudy supports a point made earlier: Recall
difficuliies do not nELessarlly reflect failures to (,omprehend

-memorty demands rather than comprehension difficulties. Kinder-
garten and second graders were shown sets of pictures accom- ;

Brown’ s.experlmc,ntq demonstrate quite convincingly that

children, us young as fouxyears of age understand logical rela-
tionships expressed cither verbally or pictorially. Moreover. the

children are capable of capitalizing on these logical relationships .
to enhunce memory of the material. Thus, we have evidence.

that beginning readers possess thée prerequisite skills necessary
for comprehending logical structure in prose. It has been shown,
in fact. that five year olds are. very accurate in recalling theorder
of events in short stories that are logically organized (Mandlbr &
Jolmqon 1977:Stein & Glenn., 1978). -
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It appears. however, that young children’s comprehension
is impaired when the presented order of events does not con-
form to a logical sequence. For example, French and Brown
(1976) and Homzie and. Gravitt (1976) found that preschoolers
-had poorer comprehension of sentences in which the order of
mention was different- from the order of occurrence (i.e..
“Before Raggedy Ann culls't;he. doctor. the dog bites the baby ™).
T disruption was less detrimental when the events were
logically rather than arbitrarily related, indicating that the
children perceived and benefitted from the logiCui structure.
That voung children have ditficulty dealing with inverted
Csequences is not necessarily anvindication that they are dct‘i‘cieht‘
it a critical comprchension skill. Adults, too. ¢xhibit. poorer
mMemory of inverted than forward-order scquunbcs rJBukcr,
1978: Clark & Clark. K968).

Nevertheless, there appear to be developmental ditfer-
ences in children’s ability to deal with disruptions in logical
structure. This is reflected primarily in the strdategies children
use to impose a meaningful orgdnization on the material. For
example; Poulson. ¥intsch, Kintsch. and Premack (in press)
presented four and six year old children with sets of 15 to 18
pictures that depicted a story. A nonmemory method of assess-
ing comprehehsion was used: Children were asked to describe
the pictures one by one as they studied them (after having
already viewed the complete set), and their descriptions were

compared with adults’ ‘descriptions. The pictures were presented
" in either correct logical order or scrambled, in which case it was
extremely difficult for children to perceive the correct sequence.
e Most of the descriptions children produced were responses
to some feature of the stimulus picture, but they also made re-
. sponses that could only be derived through an understanding
of the story. Twice as many such “story propositions” were
produced when the story was. intact, which is to be expected
since the scrambied pictures did not depic* an obvious story.
However, many inappropriate story. propositions were added in
the descriptions of the scrambled stories, indicating that the
children were trying to impose a logical structure on the picture
set. Six year olds did this more frequently than fou_r’year olds,
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and they used more inappropriate story propositions when the
story was scrambled than they used appropriate propositions
when it was intact. Apparently. when the story was well-
structured. the children felt it would be redundant to add story
propositions, bui when it was scrambled, additions were needed
in order to make the logical structure more apparent. Thus, the
six vear olds seemed to be making up a story as they described
the scrambled pictures. In contrast, the younger children fre-
quently reverted to a strategy of labeling the pictures.

Stein (1976) also demonstrated developmental differ-
ences in the strategies children use to deal with disruptions in
logical structure. In additiorni, her experiment was a more ‘Sensi-
tive test of children’s understanding of logical relations among
events, in that she used prose stories with subtle disruptions in
logical order rather than picture stories with extreme disrup-
tions. Starting with three logically ordered stories, she sys-
tematically distorted them by moving specific statements away
from their points of origin. (These statements correspond to
““categories” in story-grammar terminology. Further details will
be provided later in the chapter.) In one case, the statement was
simply inverted with its neighbor, while in the other conditions,
it was separated by _more statements. Subjects in second 'md
sixth grades listened to the stories and then recalled them.

Althotagh sixth graders recalled more information than
second graders, the general patterns of recall were similar. In
general, the distorted stories were more poorly recalled than the
well-formed stories, with greater effects the further the move-
ment from the original position. Of most interest were the types
of reorganizational strategies children used when they enccun-
tered a disruption. If the statement wassimply inverted. subjects
tended to switch it back to its logical position. With larger
movements, children often repeated the statement; it was men-
tioned in the position in which it was heard, but it was also
mentlo_rLed in the position it should appear. Thus, children re-
membered the position of the displacement, but they repeated
the statement and sometimes added new information to make
the story conform to a better structure. The older children were
more successful than the younger in reconciling the discrepancies.
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In Stein’s experiment. (1976), the stories were illogical
when they were temporally disorganized; there was nothing to
alert the reader that the events had been mentioned out ot their
proper story sequence. It is possible that if the inversions were
marked in the text, there would be fewer disruptions in recall.
This was confirmed .in an experiment by Stein and Nezworski
(1977): similar types of inversions were used, but'markers such
as “This happened becaunse . .. were included as signals that
the order ol mention deviated from the order of occurrence.
For fifth graders, marked inversions were at least as well recalled
as when the information appeared in correct order, and some
inversions were actually better recalled. For first graders,
some inversions were recalled as in well-formed stories. but
some were worse. This indicates that young children’s compre-
hension is more dependent upon consistence with a forward-
order logical sequence than thot of the older children. First
graders are probably less familiar with temporal inversions as a
stylistic device in stories and so are less able to deal with them.

Similar conclusions were drawn by Mandler (1978). She
constructed four two-episode stories, and then violated the logi-
cal sequence by interleaving statements from the two episodes.
Each story began with a common setting, followed by alternat-
ing statements from each episode. Subjects in second, fourth,

and sixth grades, as well as college students, listened to either
" normal or interléaved stories on tape and recalled them 24 hours
later. Not surprisingly, standard stories were better recalled than
interleaved. In recalling interleaved stories. subjects frequently
repeated the statements in their logical position of mention, a
strategy similar to that observed by Stein (1976). Children of all
ages were more likely to recall the interleaved stories’in their .
logical sequence than were adults; they tended to separate the
stories into discrete episodes, whereas the adults recalled the
stories in their order of presentation. Mandler attributes this re-
organization to a lack of familiarity with discrepant structures;
in order to remember a story, children need to make it conform
to a-logical sequence. _

These studizs have shown that children are sensitive to
logical structure in stories, since deviations lead to decrements

l).
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in recall. Furthermore, it is clear that children begin to develop

strategies for dealing with the deviations by the time they are in
first or second grade, as evidenced by their attempts to recon-
struct a logical sequence. Thus, these studies are furtheér evidence
that skill at understanding how and why ideas are interconnected

within a story develops very early, probably before the child has

begun to read. _
Up to. this point, our discussion huas focused on children’s
sensitivity to logical structure in picture and oral narratives.

-Awareness of logical structure in expository prose is also an im-

portant concern, but few studies deal with this type of text.
Danner (1976), however, has carried out an initial investigation.
He constructed two short passages containing four topics related
to an overall theme. In the organized versions, each paragraph
dealt with one topic. while in the disorganized versions, each
paragraph contained sentences about different topics. Children
in grades two, four, and six listened to the taped passages and
subsequently recalled them, with each subject hearing an organ-
ized version of one passage and a disorganized version of the
second. The amount of text recalled was greater for the organ-
ized than the unorganized versions. and older children recalled
more than younger children. In the organized versions. all chil-
dren tended to group together those ideas that were related to a
particular topic sentence; however, developmental differences in
grouping strategies were observed with unorganized texts. Older
children reorganized the statements to contform to the logical.
topical grouping, whercas younger children did not.

After the recall task, the children were tested for their
understanding of logical organization: They were asked which
passage was more difficult and why; they were asked to state
the differences between the organized and disorganized passages;
and they were asked tl? group a random arrangement of senten-
ces into their topical groupings. On all tasks, older children per-
formed better than yiounger children, suggesting differences
in the awareness of the organization that can be built into
text material. For exainple, all children reported that the dis-
organized passages wete more difficult, but only the older
children could show the experimenter how the two passages
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differed or could actually state that one passage was “mixed
up” and the other in “the correct order.” Furthermore. older
children could more gasily group sentences in a passage arouvnd
specific topic sentences.

Danner’s results show an interesting parallel with Brown
and Smiley’s 1977 findings. Whereas all children appeared to be
sensitive to discrepancies in logical structure as reftected by
amount recalled, only the older children were able to explain
why the passages differed in difficulty. Again, we see evidence
‘of a metacognitive deficit. The results also invite the speculation
that children develop an understanding of logical structure in
expesitory prose at a later age than they do in stories. This
could result because children are exposed to narratives from the
time they first begin to understand language, while experience
with expository text is infrequent before third grade. |

In conclusion, comprehension of logical structure is an
early-developing skill. Children’s knowledge about logical rela-
tionships and structure greatly influences their memory for
prose material. Those passages that are organized according to
an underlying logical structure are better remembered than
arbitrarily sequenced or disorganized passages. The studies re-
viewed, however, illustrated that there are developmental dif-
ferences in the skills brought to these tasks. These differences
seem to be related to children’s awareness that logical structure
has a facilitative effect on memory.. Older children were more
flexible and competent in using active strategies to increase
memory for disorganized material. An important area of future
investigation is the process by which this flexibility and aware-
ness of logical structure develops.

Making [nferences

[n order to understand the main ideas of a text and per-
ceive their interrelationships, it is often necessary to bring in
information that is not explicitly presented in the text. Many
of the things readers need to know to comprehend prose are not .
expiicit_ly stated; therefore, they must be able to draw upon
prior knowledge of the world to make inferences and fill in
“oaps” in the flow of ideas. That comprehension involves an

S S
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interaction between the incoming information and what a
person already knows has been persuasively argued by Bartlett
(1932). By providing numerous examples of prose recall proto-
" cols, he demonstrated that meaning is not inherent in a text
but must be constructed by the reader and. so may differ de-
pendmg on experience, attitudes, and context. . .

Bartlett’s ideas have been influential in stlmulatmg re-
search on the role of inferences. in- prose comprehension. Al-
though most of the studies have used adult subjects (see Bransford
& McCarrell, 1974), developmental psychologists have also
become interested in the problem. Much of this work has been
reviewed thbroughly elsewhere (Paris, 1975; Paris & Lindauer,
1977; Tarbasso & Nicholas, 1977), so our discussion will be
relatlvely brief.

We would like to note at the outset that the research on
children’s inferencing skills leaves much to be desired. In many
studies, it is not clear that the children’s performance can even
be attributed to the use of inferences. Moreover, the most com--
monly used experimental task is far removed from normal read-
ing situations. Nevertheless, the work deserves merition, if only
to show how many questions are still unanswered. . _.

One of the most frequently tested hypotheses emerging
from Bartlett’s work (1932) is that people construct an inte-
grated semantic represer:itation as they read or listen to prose
_and that as a result of this integration, it'is_sometimes difficult

to distinguish the actual text content from inferred information.

This hypothesis was tested developmentally by Paris & Carter

(1973), after it received support in an adult study by Bransford,

Barclay, and Franks (1972). The materials in both experinients

consisted of sets of three related sentences, two premises and
~one filier. An example is: : :

The bird is in the cage. - (premise)
The cage is under the table. (premise)
The bird is yellow. (filler)

The two premise sentences allow one to infer the transitive rela-
tionship, ‘“The bird is under the table.” Of critical interest is the
extent to which subjects falsely indicate that this true inference
had been a member of the acquisition set. In addition to the
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true mferenu recognition itemms inciuded a true premise (“The
bird is in the cage”);a false premise ( The cage is over the table™);
and a false inference (‘““The bird is on top of the table™).

in the Paris and Carter study, seven sets of sentences were

vead aloud to children ‘in second and fifth grades. After a five
‘minute delay, the children were given the recognition state-

ments and were asked to decide if they were exactly the same as
those studied. Although second graders made more errors than
fifth graders, their response patterns were similar. Children in
both grades consistently made errors on true inferences: in fact,
they were as likely to identify true inferences as “old’” as they
were - - label true premises ““old.”” The children were considerably

more accurate in labeling both false premises and false inferences

as “‘new.”

These data led Paris and Carter to conclude that children,
like adults, construct the semantic relatiqnships among ideas
and integrate them in the representation stored in memory ; this
creates difficulty discriminating inferred from explicit informa-
tion. Brown (1976b) and Paris and Mahoney (1974) reported
similar results using pictorial materials. In all studies, the iact
thhat even the youngest children had difficulty recognizing irue
inferences as ‘“‘new” was taken as evidence that the ability to
make inferences develops relatively early.

However, a number of factors cast doubt on the conclu-
sign that the children were in fact drawing inferences. For
example, Trabasso and Nicholas (1977) suggest that the chil-

~dren may have had a loose decision criterion; that is, they said

“5ld” whenever a statement was semantically consistent, even if
it could be discriminated from an actual premise. A second
problem arises from the fact that the false statements on the
recognition task introduced new relational terms while the true
statements retained the original terms (Trabasso & Nicholas,
1977:; Thieman & Brown,1977). Thus, it is possible that ch11dren
falselv recognized true inferences as “‘old” items because the re-

lational term was the same and not because they had made the
- appropriate inference. Some support for this alternative explan-

ation has been provided by Thieman and Brown. Finally, young
children are notorious for their bias to respond “old” to items.
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on recognition tests. This bias is particularly a problem when
the data of primary interest are incorrect “old” responses.

A recent study by Kuail et al. (1977) provides somewhat
better evidence that children can and do make inferences. The
“earlier paradigm was modified by having children decide if the
test sentences were consistent with, rather than identical to, the
stories. This modification eliminated reliance on talse recogni- ,
tion errors as an index of inferencing, since responses are.
correct it true inferences are classified as semantically consis-
tent. Materials were similar to those used by Paris and Carter
(1973) except that some of the three sentence stories allowed
contextual, rather than transitive, inferences. For t,\:ample
“Mary was playing in a game. She was hit by a-bat.,” invites
» the inference, ““Mary was playing baseball.”” Children in second
and sixth grades read the sentences aloud from slides, control-
ling presentation times themselves. After the presentation of
each story, subjects received one premise and one inference

question.

Children at both grade levels showed greater than chance
accuracy on all types of questions, and second graders were
comparable to fourth. Of most interest was the fact that subjects
frequently judged true inferences to be semantically consistent,
while correctly judging false statements inconsistent. Thus, this
study strengthens the earlier claim that even the younger chil-
dren made inferences. Furthermore, it shows that they have the
ability to make “gap-filling” inferences, i.e., supplying the omit-
" ted information that the game was baseball, as well as the “text-
connecting’ inferences that establish intersentence relationships.
- It is mych harder to argue that the contextual inferences were
~ simply an artifact of the testing procedure.

' In all of the studies discussed thus far, the investigators
~concluded that the inferences were made during-initial exposure
‘to the story and stored in memory along with the explicit

information. However, it is possible that-.m inferences were not
made until the time of test, prompted by the recognition state-
ments. Thus, the data do not indicate that children made.infer-
ences during reading but simply that they can make inferences.

Of course, knowing that children can make inferences at all

-
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is really of -most importance. Besides. children should not be
encouraged to make wll possible inferences as they read. but
only those which are necessary. 1t is not clear that they ruest
make the transitive inference. “"The bird is under the table.” in
order to understand “The bird is in the cage. The cage is under
the table.™ ) .

In view of the limitations of his carlier work, Paris(Paris &
Upton, 1976) provided a more sensitive test of children’s ability
to draw inferences from prose. The materials® consisted of
passages that were seven or eight sentences in length, as opposed
to the simple sentence or picture sets used previously. The pas-
sages desctribed behaviors and incidents familiar to young
children (e.g.., raiding the cookie jar). Eight vyes/no probe
questions were constructed for each passage. halt ot which
required inferences and half tested memory for verbatim
information. The required inferences were ot two basic types::
those that could be made from single lexical items (e.g.. infer-
ring that scissors were used to cuf some paper), and those that
depended on contextual relations within and between sentences
(e.g.. inferring that a child who tried to help a wounded bird
liked to take care of animals). '

Subjects were children in. grades K-5, who listened to
each story as it was read aloud and then answered the eight
questions. The older thildren made morz correct responses than
younger children on both verbatim and inferential questions,
but the difference was greater on inferences. Further analysis of
the data revealed that the developmental improvement in mak-
ing contextual inferences was not simply due to better memory
of the stories (although the lexical inference improvement was).
This result led Paris and Upton to conclude that children’s
inference-making skills do improve with age, _cont_rlary to Paris’
earlier conclusion (Paris & Carter. 1973). ‘ ,

_ A second experiment by Parisand Upton (1 976) examined
. the relationship of pertformance on the probe task to a subse-
quent test of free recall. Recall accuracy correlated highly with
the ability to draw contextual inferences at each grade level,
and this correlation increased with age. The authors concluded
that inferencing enhapces recall and that the older the child, the
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more recall is 1mproved f\lthough thls conclusnon is intriguing,
it should be regarded as.tentative: The correlation does not
indicate that inferencing caused improved recall but simply that
the two were somehow related.

A few recent studies have provided perhaps the niost

.unambiguous evidencs that young childeen can draw inferences

from prose material. ;These siudies have all used a questioning
techmque specifically designed to elicit inferences. Brown,
Smiley, Day, Townsend, and Lawton (1977) presented cluldren

~ in second, fourth, and sixth grades with passages that could be

Using Higher Order Knowledge Struciures -

interpreted with respect to. a previously provided framework. A
series of probe .questions indicated that the children had ac-
cessed information from the orienting framework to- aid in the -
comprehension of the story. (See Levin, this volume, for a more
thorough discussion of the study.) Stein and Glenn (1978) and
Omanson, Warren, and Trabasso (1978) also found tnat young
children could draw inferences from stories. Although the infer-
ences were not always those an older child or adult would have
made, it was clear that the children accessed their previous
knowledge in dealing with the new material.

- In summary, despite weaknesses in many of the experi-
ments we reviewed, the available evidence is sufficiently compel-
ling to conclude that children can and do make inferences about
prose material, calling upon their general knowledge of the
world to supplement explicit information. Several issues remain
to be clarified, however, such as children’s awareness of the

- inference process, tlie conditions under ‘which inferences are

made, and whether or not inferences influence memory.

Throughout this chapter, we have argued that compre-
hension involves an _interaction between the reader’s back-
ground knowledge and the text itself. Prior knowledge plays a
crucial role in all of the skills we have discussed: extracting
main ideas, undemtandmg loglcdl structure, and drawing infer-
ences. When using these skills, specific knowledge may be
brought to bear on particular segrmgnts of text: for example we
aecess our knowledge about tools that can be used for cutting
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paper to infer that “scissor’” was the implied instrument in the
sentence “She cut the paper.” Situations also arise where more
generic knowledge can be used to enhance comprehension. For
example, people have generalized knowledge about stories, with
specific expectations about their structural components. Simi-
larly, people often have general knowledge about the structure
of reading materials specific to their field, i.c., journal articles.
Such organized collections of knowledge are known.as “‘high-
er order’” knowledge structures or ““schemata.” Schemata are
thought to facilitate comprehension because they can be used as

an organizing framework within which to integrate incoming in-

formation. (See Anderson, 197 7'and Rumelhart & Ortony, 1977,
for further discussion of the role of schemata in comprehension.)

Within the past iew years, several investigators have at-
teimpted to describe the higher order of structures that are used
to encode, represent, and retrieve information in stories. Atten-
tion has focused on the story because of the regularity in its
underlying logical structure. That is, despite variations in con-
tent, linguists have observed a stable organizational pattern
governing the types of information and logical relations that
exist in most stories (Colby & Cole, 1973 ; Levi-Strauss, 1955;
Prince, 1973: Propp, 1958). Whereas linguists have. been con-
cerned primarily with_:che structure of the stories per se, DSY-
cholcgists have been more interested in the knowledge people
have about the structure of stories. This knowledge has been
described in a number of different grammars for stories (Mandler
& Johnson. 1977; Rumelhart, 1975; Stein & Gienn, 1978;
Thorndyke. 1977). Despite some differences in terminology and
degree of elaboration, the major characteristics of the grammars

are similar. The Stein and Glenn grammar will be summarized

here for illustrative purposes. |
Table .| provides an example of a simple story that has
been partitioned into categories, the basic units of analysis in
the Stein and Glenn grammar. The story is considered well-
formed because it contains all of the requisite categories, ar-
ranged in their correct logical sequence. A simple story can first
be- broken down into two parts: a setting category plus an epi-
sode structure. The sefting begins the story with the introduc-
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tion of a protagonist and normally includes information about
the social, physical, or temporal context of the story. The ¢pi-
sode is the primary higher order unit of analysis and consists of
/ five categories of iriformation. These categories serve particular
‘functions in the story and occur in fixed temporal sequence.
The initiating event category contains an event or action that
changes the story environment. The major function of this
change is to evoke the formation of a goal. The goal is included
in the internal response category. Internal responses also include
affective states and cognitions, and they serve to motivate a
character’s subsequent overt behavior. Overt actions that are
directed towards goal attainment are classified as asremprs. The
result of an attempt is the consequence, which marks the attain-
ment or nonattainment of a goal. The final category is the reac-
tion, which can include either a character’s response to the
consequence or broader consequences of the goal attainment.

: ‘ Table 1
Category Breakdown of a Well-formed Story

- Setting I. Once there was a big grey fish named Albert

tJ

who lived in a big icy pond near the edge of a forest

Initiating 3. One day, Albert was sW-imming around the pond
Event 4. when he spotted a big juicy worm on top of the water
Internal 5. Albert knew how delicious worms tasted
Response 6. and wanted to eat that one for his dinner
Attempt 7. So he swam very close to the worm
8. and bit into him
Cohsequence 9. Suddenly, Albert was pulled through the water into
—— _ a boat

10. He _haEl been caught by a fisherman

Reaction 11. Albert felr sad

12. and wished he had been more careful

In reality, few stories have a structure as simple as the

one described; most stories contain many episodes, and these
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Stein & Neszworski, 1978: Thorndyke. 1977). This work

may- be connected by various types of logical relations. Simi-
lari;,, storics may also contain incomplete episodes. where one
or more of the basic categorics 18 omitted. In such cases, it 1s as-
sumed that the reader infers the information contained in the
missing category. lowever, if too many categories are missing,
and/or the logical connections are vague, people will not be able
to construct an adequate representation of the story. Such
stories are not considered “well-formed.™

“This brief description of a story gramiar is admittedly
over-simptlified due to space limitations. The main point we
want to convey is that there are rules governing the kinds of
information that should appear in a story and the order in
which this information appears.

A number of recent experiments have tested predictions
about story comprehension and memory based on the grammars
(Glenn, 1978; Mandler, 19738 Mandler & Johnson. 1977;
Rumelhart. 1975 Stein, 1976 Stein & Glenn., 19774, b, 1978
is
discussed 1n detail in Stein (in press) and the interested reader
is referred to that source. One of the major conclusions that has
ecmerged is that knowledge of the structure ot stories is critical
to an understanding of stories. Theretore, it is important to
study the development of this knowledge and its role in chil-
dren’s comprehension. |

A straightforward way tO assess children’s knowledge of
story structure is to ask them to produce a story. If they do

have knowledge about the kinds of information that belong in

stories, then this information should appear in their construc-
tions. Stein and Glenn (1977a) provided kindergartners and
third and fitth graders with story settings and asked them fto |
finish the stories. The children’s stories were classified according

to their stricture, which ranged from simple descriptions through
complex episodes. The more sophisticated structures werc char-
acterized by their inclusion of purposive behaviors and- increas-

‘ingly well-specified motives and goals. Only about half of the

kindergartners’ stories contained purposive behaviors, while
two thirds of the third graders’ stories were purposive, as were
almost all of the fifth graders’. Thus, there was a clear develop-
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mental progression in the logical complex;ty of the stones pre-
sumably retlecting i mc.n,asmg, knowledge of the constituents of a
well-formed story. M _

Leondar (1977) also found .a strong relationship between
age and the structural complexity of stories produced by
children ranging in age from three to sixteen. Similarly, Sutton-
Smith and his calleagues (Botvin & Su.con-Smith, 1977: Sutton-
Smith, Botvin, & Mahoney, 1976) reported high correlations
between age and several hypothesized levels of structural com-
plexity in the. stories constructed by children from three to
twelve years of age. Although all of the’ investigators used dif-
ferent indices of structural complexity, they observed strlkmgly
similar developmental patterns. Perhaps of most importance is
the common observation that children.as voung as four-and five
years of age were capable of constructing well-formed, purposive
stories., This finding conflicts with Piaget’s 1926 claim that chil-
dren lack the cognitive structures to produce a coherent story
before the age of seven or eight. All of these experiments sug-
gest that children acquire knowledge about story structure at a
very early age and use it to guide their story construction.

The extent to which such knowledge influences compre-
hension and memory of stories has also been investigated. The
basic paradigm is to present children with short stories and ask
for recall. The primary focus is on qualitative aspects of recall,
rather than quantltatlve in other words, researchers are more
concerned with the kinds of information children remernber
from stories than the overall.amount. Stein and Gilenn (1978)
presented first and fifth graders with children’s stories that had

been analyzed according to their grammar. The older children
" recalled more than the Yyounger, but recall of specific statements
was stable over grades. Some categories were more salient than
,others, as indicated by their frequency of recall. Major settings
were best recalled, closely followed by initiating events and
consequences. Internal responses were poorly recalled, except”
when’  they contained goal statements. The only consistent
developmental difference was that fifth graders recalled more
internal responses than first graders. This parallels the in-
creasing emphasis on motivations reflected in children’s story
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construction and importance ratings (Stein & Glenn, 1978). [We
should point out that this trend is not specific to storigs, but ap-
pearS in children’s u'ndcrst‘anding of many types of social inter-
actions (Flappan, 1968)]. .

Stein and Glenn (1978) also examined information that
had not been contained in the original stories but wils intro-
duced in recall. More intrusions were made by fitth graders than ®
first, and the intrusions frequently belonged to the internal re- ‘
sponses and attempt categories. The fact that internal responses |
were poorly recalled would lcad one to believe that children are
insensitive to psychological states of the characters: however,
the high proportion of internal response intrusions indicates
tha} this is not so. In fact, a second experiment by Stein and
Glenn ( l_,§)78) directly probed children’s perceptions of causality
in the staries, and showed that,all children regarded a character’s
interitions and motivations as the primary cause ot the conse-
quence. Responses to a series of “‘why’ questions revealed that
even the first graders had good comprehension of the logical re-
jationships existing among the story categorie: .

Mandler and Johnson (1977) also examined. qualitative
aspects of story recall using four short stories an lyzed accord-
ing to their grammar (Stein and Glean’s term.. logy will be
ased here since it has already been introduced). Children in the
first and tourth grades, and college adults, listened to an<d re-
called the stories. Adults recalled more information than fourth
graders, who in turn recalled more than tirst. Age differences
were observed in the amount recalled from specific categories,
but the patterning St recall was similar. Settings were best re-
called by the- first graders, closely followed by initiating events
and then consequences. Recall was progressively worse for at-
tempts, reactions, and internal responses. Fourth graders had
the same ordering of category recall except that attempts were
as well recalled as co quences. Adults recailed attempts, set-
tings, initiatin- .. and consequences$ equally well, but reac-
tions and internal responses were still significantly worse. These .
commonalities suggest that. young children-are sensitive to the
same structural components-in stories as adults. The results are
consistent with those of Stein and Glenn (1978) in showing dif-"
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ferential recall of specific categories. It appears that story gram-
mar analyses can p-edict what information will be remembered
, on the basis of its structural role in the story.

/ A major prediction derived from story grammar analyses
, is that stories which conform to the prototypical structure will
/ be better remembered than those that do not. Stein and Glenn
’ (1977b) tested this hypothesis by examining the effects of cate--
gory deletions on children’s story .recall. They constructed four
stories that contained all six categories specified by their gram-
mar and created five variations by deleting one category from
the episode. Children in first and fifth grades listened to and re-
called either well-formed stories or their structural variants.
Fifth graders recalled more than first, butin general, the category
deletions did not have the anticipated disruptive effects on re-
call. However, for both grades, recall was disrupted when the
‘nitiating event of the story was deleted, and first graders showed
_.—decreased recall when the consequence was deleted.

| An analysis of the intrusions in recall proved informative.

Fifth graders made more inferences than first graders except
when the stories wers well formed or when the reaction was
deleted. There were more inferences relative to the well-formed
stdry when the initiating event, attempt or, consequence was de-
leted, but no increases with deletions.of the internal response or
reaction. It is interesting to note that it is when the most fre-
quently recalled categories (initiating events and consequences)
are deleted that most new information is added to recall. Simi-
larly, the deletions of these categories produced the largest
decrement in accurate recall. The added information was often
of the same category type as that which was deleted; that is, if
an initiating event was deleted, children would infer one; if a
consequence was deleted, a new one would be inferred. This
study provides further evidence that young children do have
knowledge of story structure-and that they use that knowledge
to make deviant stories conforim to the norm. Nevertheless, de-
velopmental differences were apparent in the skill with which
gap-filling inferences could be made. :

A related prediction of story grammars is that compre-

«  hension and/or memory will be impaired if the presentation of a
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story violates the prototyplcal sequence of categones Since a
disruption in category sequence produces a disruption in the
logical flow of ideas, it is intuitively clear that this prediction
would be supported by ‘empirical test. In fact, we have already
described the studies which have been undertaken as specific
tests of this hypothesis in the section on logical structure
(Mandler, 1978; Stein, 1976; Stein & Nezworski, 1977). To re-
iterate, these studies demonstrated that young children are sensi-
tive to disruptions in story sequence, as reflected by decrements
in recall and attempts to reorganize the story to conform to a
more logical structure.

In summary, it appears that knowledge about the structure
of stories develops during the preschool years. Most children’s
exposure to stories begins before they can even talk so it is not-
surprising that .a story schema is acquired qulte early. The
schema goes through refinement during the elementary school
years, with an increasing focus on internal goals and responses.
Several studies have provided evidence that children, as well as
adults, benefit from the organizing framewcrk of the story
schemua. Story grammars have been constructed to describe the
schema and are useful as an dpprocu,h toward understanding the
comprehension process. The grammars offer a model of the
strategies people might use when reading or listening to a story,
enabling them to encode information efficiently.

Conclusions

What Can Researchers Tell Educators
That They Don’t Already Know?

As we cautioned at the beginning of the c.hapter the rele-
vance of many of these experiments to comprehension instruc-
tion is far from obvious; nevertheless, we claimed they were of
practical significance. We will now defend this claim, but at the
same time point out the limitations of the research and direc-
tions for further study.

It is undoubtedly true that many of the experlments we
reviewed simply confirmed what reading teachers have always
known: under the right conditions, young elementary school
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children can identify main ideas, -understand logical structure,
make inferences, and use knowledge about the structure of
stories. Perhaps teachers would feel gratified to know that their
intuitions and classroom observations have been supported
experimentally, but they would probably prefer to be told
something new. Since the new information provided by these
experiments lies primarily in their implications, it will be help-
ful to make these implications explicit.

Of the skills we discussed, the one most du'ectly relevant
to comprehension instructioR, is main idea identification. The
experiments showed that regardless of age, children have better
memory for important than unimportant information in a pas-
sage. As we noted, however, recall does not necessarily reflect
an ability to identify main ideas. The best way to find out if
children can identify main ideas is to ask them directly, ideally
with the text available to minimize memory demands. Although
Brown and Smiley’s importance ratings (1977) were obtained in
such a way, the task complexity undoubtedly ied to a low esti-
mate of children’s abilities. Using a much simpler task, Danner
(1976) found that second. graders could identify main ideas
with some success. However, the passages he used were so short
and simple that the older children may have found them insult-
ingly easy. (This problem can arise whenever there is a large age
range among subjects; materials that are the right level of com-
plexity for one age group may not be appropriate for another.)
Thus, we do not have much data on older children’s main idea
identification skills with more challenging passages. Moreover
we do not know how skill at identifying main ideas changes
with age.

We do know that there are developmental differences in
the types of information children judge to be most important in
stories (Stein & Glenn, 1978). There are undoubtedly individual
and cultural differences as well, since everyone comes to the
reading situation with different background experiences. How-
ever, the nature of the educational process requires that such
differences be ironed out, for students are expected to extract
the main ideas from their textbooks. Just how children learn to
identify this normatively important information remains to
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be investigated. ‘ -

The research on children’s understanding of logical struc-
ture has fewer direct parallels in educational practice than the
main idea research. Although children in the early grades are
often asked to unscramble pictures or sentences to create a
logical story, it is not until the upper grades that attention 1is

" devoted to teaching how and why ideas within a passage are
interconnected. '

One reason for this lack of early instruction may be that
teachers feel children already understand logical relationships by

/t'h’e time they start to read. The research we reviewed demon-
strates that preschoolers are, in fact, sensitive to logical struc-
ture in oral and picture narratives. The primary developmental
difference in understanding logical struc’tt?rcsegms to be in the
strategies that are available for dealing with disorganized pas-
sages (Poulson et al., in press; Stein, 1976; Stein & Nezworski,
1977 Mandler, 1978). Although we don’t really knowhow these
strategies develop, experience alone must be an important factor.

, [n view of the increasingly dominant role of expository:
texts in the child’s educational experience, further research on
understanding expository text organization is needed. Although
Danner’s contribution is important, additional studies should
extend his work using more complex materials. Such research
would be valuable not only for comprehension instruction, but
also for instruction in writing; children must understand logical
organization in order to write logically organized prose.

The research we reviewed on inferences provides us with '
little more than the conclusion that children can draw inferences
when asked questions about sentence triplets and simple stories.
The extent to which children spontaneously draw inferences re-
mains an empirical question, although there is some evidence
that children will infer information that is crucial to compre-
hension (Brown et al., 1977; Stein & Glenn, 1978).

Given the methodological problems inherent in the infer-
ence research, the following generalizations should be regarded
as tentative. There seems to be no evidence cf developmental
change in children’s abilities to make inferences from sentence
or picture triplets (Paris & Carter, 1973; Paris & Mahoney, 1974;

*
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Kail et al.,, 1977). However, there were developmental differ-
ences in making inferences from stories. Paris and Upton (1976)
reported that older children were better at making contextual
inferences than younger, and Stein and Glenn (1978) reported
age differences in children’s ability to infer missing elements in
a story./T.hese discrepant findings may result from differences in
the scope of the required inferences. That is, inferences based
on the sentence sets could be made by considering two simple
sentences, whereas with stories, inferences often dealt with the
theme of the story as a whole. Thus, younger children may have
had difficulty considering the many components of a story simul-
taneously; this conclusion is supported by the fact that when
the inferences dealt with specific words and phrases from a story,
the developmental differences were eliminated (Brown ct al,,
1977; Paris & Upton, 1976). ) ,

An important comprehension skill that we did not touch
upon in our review of the literature, but which is related to in-
ferencing, is the ability to consider new material in light of what
is already known. Little or no research has focused on this higher
level aspect of comprehension (which some do not consider to
be comprehension per se but, rather, applying the products of
comprehension) primarily because appropriate questions are dif-
ficuit to formulate and are rather subjective. Nevertheless, this
skill is crucial in answering ‘‘application” and ‘“integration”
- questions frequently encountered on tests. Since even college
students have difficulty with such questions, it is unlikely that
young children consider incoming information with regard to a
broader context of experience. By focusing too much on typical
memory tests of learning and comprehension, such as free recall
and recognition, educ.itors run the risk of restricting students’
intellectual creativity. Every teacher, for example, has probably
encountered students who knew their course ‘material by heart
but failed a test because they were required to do some creative,
integrative thinking. (See Baker & Santa. 1977 and Baker, Santa.
& Gentry, 1977, for empirical demonstrations of tiiis phenome-
non.) Though the necessity for such ‘“‘transsituational’ compre-
hension increases as children become more involved in studying
for content courses, it is probably never too early to introduce
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trammg in this skill.

The research dealing with children’s understandmg of story
structure showed that children do in fact know what kinds of
information beldhg in stories. Even four and five year olds are
capable of constructing well-formed stories that include purpo-
“e behavior. The research shows that young children have ex-
‘ellent comprehension of stories that conform to the structure
specified by the schema. However, their comprehension is
impaired when stories deviate from the schema, and this impair-
ment is greater than that which occurs for older children and
adults. One source of this developmental difference isless famili-
arity with discrepant structures. Clearly, repeated experience
with such stories allows one to build up strategies for dealing
with them. : |

An important practical application of this research is to
use the story grammar as a model for construction of instruc-
tional materials. Many of the materials currently prepared for
beginning readers are sometimes little more than strings of
sentences, lacking the conflicts and goals that are such crucial -
elements of stories (Bruce, 1978&). It’s no wonder, then, that
many children regard reading as a boring task and not worth the
effort. However, if stories were to conform to a story schema,
not only would the children find them more comprehensible,
but hopefully they would discover that reading can be intrin-
sically rewarding. .

While it is important for begmmng readers to enjoy read-
ing, it is also important that they learn to read eXpository prose,
a ‘task that is usually not nearly as much fun as reading a good
story. Virtually all of the experiments on prose comprehension
dévelopment have used stories as stimulus materials. One reason
for this focus is to maintain children’s interest in the task, but
the primary advantage of using stories is that ‘their structures
can be specitied by story grammar analysis. Nevertheless,
researchers must also’ investigate expository comprehension,
particularly in children of the “‘transitional” period: i.e., third
and fourth graders who have mastered basic decoding skiils
but are not vet tluent readers. It is often at this time that
reading problems become apparent, both because of the shift in
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emphasis from “decoding” to comprehensiort and because the
children are expected to deal with ‘expository prose in their
social studies and science books for the first time.

Although there are undoubtedly many commonalities
underiying comprehénsion of stories and expositions, thure. are
also many differences which should be explored. We know that
children understand stories qQuite well at an early age, yet we do
not know how well they understand expository prose. It is pos-
sible we would find something akin to what Piaget (1952)-has
termmed a “*horizontal décalage’: a particular child may be quite
capable of performing a certain mental operation (i.e.r‘, making
an inference) with a story but not with an expository text. Simi-
larly, as we suggested earlier, children may understand logical
structure in narrative before expository text. A number of fac-
tors may contribute to this hypothesized décalage the most ob-
vious of which is the child’s greater experience with stories. In
.'addltlon stories have a higher order strucfure specified by
“cultural conventions, while expository text structures are more
.variable and ill-defined. Thus, children can use their story schema
to enhance their story comprehension: no such generic knowledge_
"is available for expository prose. Finally, stories are more con-
crete,.with events and characters that the child can identify with,
through expericnce or imagination. Expository material, o the
other hand istypically abstract, dealing with unfamiliar concepts
and situations. In summary, since understanding is highly de-
pendent on prior knowledge and experience, we should expect
to find that young children have better comprehension of narra-
tive than expository prose.

Our discussion will conclude with a brlef introduction to
a new area of investigation, alluded to prev1ously, that has
important implications for educators: metacognition. Meta-
cognition refers to the knowledge or awareness people have
about cognitive processes (e.g., memory, attention, comprehen-
sion, communication). A number of experiments have shown
that young children are deficient in a variety of metacognitive
skills (Brown, 1975; Brown, in press; Flavell, 19'7_8; Flavell &
Weilman, 1977). For example, we noted previously that chil-
.dren seem to lack metacognitive knowledge about importance
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and logical organizatibn (Brown & Smiley, 1977 ;Danner, 1976).

But of more direct consequence to comprehension instruction is -

the growing evidence that young children have poor “meta-
comprehension” skills; that is, they do not always:know when

they don’t understand. A recent study by Markman (1977) pro-
“vides a good demonstration of this phenomenon. Children in
grades one through three were gziven instructions on how to play

a game or perform a magic trick. Tn both cases, information was

left out that was critical to being able to follow the instructions.

After listening to the instructions, the childreq were asked a
series of questions designed to get them to indicate that they
‘didn’t understand. The children were told that their help was
needed in coming up with good instructions, and they should

let the experimenter-know if something was omitted orwas———
not clear. ' ' '

The older children ‘asked questions much more readily
than the younger, realizing that the instructions were incomplete.
[t was often not until the first graders actually tried to carry out
the instructions that they realized they didn’t understand. Mark-.
man concluded that this metacomprehension failure occurred
because first graders did not execute the instructions mentally
as they listened to them. Although their passive listening may ’
have given them a feeling of understanding, because they didn’t
actively evaiuate whether the instructions made sense, they didn’t
know they didn’t understand. In this experiment, then, children
as young as third grade showed good metacomprehension. How-
ever, when the task demands are more complex, even college
students are not very good at monitoring their comprehension
{Baker, 1978).

These data suggest that keeping track of the state of one’s
coraprehension during reading may be crucial to comprehension.
This implies that poor comprehenders may benefit from meta-
comptehension training. Furthermore, it suggests that efforts
should be made to teach metacomprehension skills in parallel
with comprehension skills rather than.waiting until remediation
is necessary. At present, it seems that teachers do much of the
metacognitive work for children (Wertsch, 1978); the -burden
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should be shifted to the children themselves. We expect that
further reszarch will reveal that increasing children’s awareness
of their ongoing comprehension processes enhances their com-~
prehension skills. . . s

The preparation of this chapter was supported by the National Institute of Education
under Contract No. US-NIE-C400-76-0116. The authors would like to thank Susan
Goldman, Glenn Kleiman, Carol Santa, John Santa, and Thomas Trabasso for their
helpful comments on earlier versians of the chapter.
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Improving_Children‘s Prose Comprehension:
Selected Strategies that Seem to Succeed

Joel R. Levin
and
Michael Pressley

N\

University of Wisconsin -

While struggling to find just the right words to commu-

nicate what this chapter is about, we came across Gordon
Bower's introductory remarks in a recent’ article on what it

\\ takes to understand a story. Since his wordsreflect our thoughts,

‘we
the
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will apply the ‘‘law of least effort” and simply reproduce
em here:

Let us begin with the familiar observation that texts we read differ

tremendous amount in. their comprehensibility and in their
memorability..In fact, some are so difficult that the only memo-
rable thing about them is how incomprehensible they were. I recall
taking a literature course in college where we read James Joyce’s
Finnegan’s Wake [sic] . although ! enjoyed the flow of words and
images, I could not remember enough about what 1 had read in
order to discuss it when 1 went to class the next day. The same is
true today if 1 read experimental-ﬁction writers such as John
Hawkes. The language and imagery is often stunning and-beautiful,
but "I barely remember enough to know where to pick up my
reading again in case I lose my bookmark. One might attribute all
this to my poor memory. But on the other hand, I find I have very
good memory for adventure stories and t:olktales, for stories like
those in Canterbury Tales, The Decareron, for detective thrillers
or simple Western-cowboy stories. Most readers Or Imovie-goers
have similar experiences. It is such observations that cause psychol-

-
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ogists to become interested in how people understand .r(ti re-
member simple stories (Bower,"1976, p. 511). -

- "‘

Why is it that certain prose passages are easy to follow
‘v and recall. whereas others are virtually unintelligible? Factors
\‘ including passage . content and topi¢ interest are obviously
important and cannot be ignored. Even if such factors are held
» constant, however, prose passages can still be more or less -
. comprehensible simply as a function of the way in which the
iauthor formats, orgamzcs and/or presents the prose content.
\The effect of these “‘presentation’ factors on the compre-
‘hLI]Slblllty of text will be discussed here. Of equal. if not more,’
\mportdncc from a practical standpomt is what a learner can do
to increase the likelihood that a prose passage will be compre-
hended and recalled. PO,S‘ilbllltlES in this domain -will be dis-
cussed here as well. Thus, we will focus on two general c,lasses
n* prncn--lfv wraing strategies: (1) those that authors can AIse to

optlmlzc communication (i.e., prose-dependent strategies) and
(“) those that learners can use -to optimize reception (i.e
processor-dependent strategies).

| The expansive prose-learning literature has been dealt
with in several previous reviews, two of the most. recent and
mos: thoughtful being those of Gagné (1978) and Reder (19580).
There is no need- to retrace the same steps here. Rather, we have
selected tfrom some of that literature and elsewhere research
that 'we believe has implications for enhancing the prose learn-
ing of children. Although our primary focus will be on the
middle school years (i.e., on children between ages nine and
fourteen), selected rescarch findings derived from both older
and younger populations will be included. Such findings will be
cited chiefly for purposes of developmental comparison and
contrast, or because research conducted using children within
our targctcd age range iIs lacking.

\th did we choose to focus on the prose learning of
children? Our primary consideration was that the work dis-
cussed i\"n this chapter be consonant with that discussed in the
other miain chapters of this volume, namely the development of
n,ompruhtnmon skllls in children (Baker & Stein) and the use of

\
1
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comprehension—relatéd curricular materials in schools (Johnson
& Barrett). Although a veritable plethora of prose-learning
strategies have.been investigated in adolescent and adult popula-
tions (primarily high school and college students), there are
obvious cognitive-developmental diffefences between older and
younger stud'cn_ts. Because of these differences, we believe it
unwise to conclude.that strategies ‘found to be effective at one
developmental level will be similarly effective at another. _
Consider, for example, the strategy of having students

focus on topic-related guestions while reading a prose passage.
This particular strategy has commanded considerable research
attention «in the past decade. and its potential tor enhancing the
prose comprehension of older students has bcen’a,_mpl'y detailed
(see, for exampie, Anderson & Biddle. 1975 Frase. 1975; and
- Rothkopf, 1972). A similar conclusion is et justified from the
small amount of . question-asking  research that has been con-
ducted with children, however. For example, the typical adult
IﬁTdiTTg‘t’m}f—qaes{—imxs_meeﬁ_iust after a portion of text facili-

tate students’ subsequent .recall of prose. content (including
material not explicitly questioned) has not consistently cmerged
in studies involving children (e.g.. Fischer, 1973: Richmond.
1976: Rowls, 1976 Watts, 1973). ,

Analogous developmental differences may: be tound in
studies where subject-generated. visual imagery constitutes the
prose-learning strategy of interest. Although there is good
reason to belieye that such a strategy produces prose compﬁ:‘-
hension gains in children eight years of age and older (Levin,
1976 Pressley, 1977), on the basis of research conducted in our
laboratory over the past few years (Dunham & Levin, 1979 °
Guttmann. Levin & Pressley, 1977; Ruch & Levin, 1979), 'the
same cannot be concluded for children younger than this. Thus,
we believe that inferences about the effect of various prose-
learning strategies must be made with reference to the age range
on.which the resecarch was based. As far as our present orien-
tation is concerned, one is simply not justified in extrapolating
downward or upward to students in the middle school years
from studics conducted with older and younger students
respectively (sce also Levin & Lesgold, 1978).

).
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In summary, then, in this chapter we report on Strategies
*  thdat seem to hold promiise for facilitating children’s prose
< dearning. Our basi¢ emphases may be reiterated ingthe following
two questions:. L
1. What strategles can be apphed by an duthor or in-
structor to enhance the comprehensibility and memorablhty of
the information in a prose pdssage‘7
2. What strategies can be applied by a child who is
readmg or listening to the passaie in order to accomplish the
same thing? .
These two questionsyshould sound familiar to those who
are acquainted with our previ S wrltmgs (Levin, 1972, 1976;
Pressley, 1977), inasmuch as they serve to evoke the dlstmctlon
between what we have called imposed and induced. learning
strategles This dlStlnLtloq will provide us with a cohvement
framework for organizing-the present chapter

General Framework for the Strategies Considered

Facilitative prose-learning strategies can be imposed bya

communicator (Question 17 above); inducedin a -processor-- — - -
(Question 2), or both. The “both> implies that such strategies B
need not be mutually exclusive and, indeed, certain strategies

that we will consider contain elements of each. For example, an
author may include a summary at the end of a chapter to help

the reader consolidate -the previously presented information.
"This would be an imposed strategy or, in the present context,

what we earlier referred to as a prose-dependent strategy. On

the other hand, readers may be required to write a brief SYn-
opsis of what was just read, summarize it in their own words,
review mentally the most important information, etc. Such
strategles are induced in that they require some kind of relevant
cognitive activity generated from within the learner. With these
processor-dependent strategies, the onus is on the reader to
‘merform--to give and not just to receive. Finally, as was implied
above, certain strategies may be both prose- and processor-
dependent. Consider, for example, a, prose passage that is
_followed by short-answer review questions. The questions are
prose dependent inasmgch as they ge externally provided-

'

-
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adjuncts to the written prose and, presumably, they are struc-’\
tured to consolidate in the reader’s memory the information-:
previously presented. At the same time, however, review ques-
tions are processor dependent since it is clear that whether or -

~not they function as intended depends on the use made of them
by the reader. That is, the author’s objective in including such
questions would obviously be frustrated if the reader did net

expend the effort necessary to answer them (correctly).

Many, if not most, prose-learning strategies are hoth
prose- and processor-dependent, and this should be realized at
the outset. In our attempt to compartmentalize them, however,
we are forced to make some “either/or” decisions about strat-

_egies, based on whether a particular strategy appears to us as

cither prcdomr’ii’amiy prose dependent or processor dependent.
Although we are reluctant to dichotomize strategies in this
fashion, by doing so our strategy classifications and discussion

~ becomie more manageable.

We turn, then, to Table 1 where exemplars of our present
emphases are presented. The row levels, of course, represent the

Table 1
Four Classes of Prose-Comprehension Strategy, as Represented
by Assumed Primary Function and Type

Primary Function of Strategy

Stage-setting - Storage/Retrieval
Prose
8 Dependent
3 p
e
7]
)
W
=9
2 Processor
Dependent
48 - Levin und Pressley
O '



two classes of prose-learning strategies just.considered. A second
dimension to our framework is aftorded by the two column
labels. That is, strategy types (prose- or processor-dependent)
can be further broken down according to their assumed primary
function in a prose-learning context. As will be scen, these
functions loosely correspond to the particular point in time that
the strategy is-uapplied: prior to, as opposcd to during, passage
presentation.:

We are inclined to view the general class of prose-learning
strategies that are activated prior 10 passage  presentation as
serving prirnarily a conrext- or stuge-serting function. That is,
they. sensitize the student to what the passage is about, what
should be learned from it, what existing information the stu-
dent alrecady possesses concerning the material, and the like. In
contrast. prose-learning strategies activated dwring passage
presentation will be regarded as serving an-information storage/
retrieval function. Although borh strategy types discussed here
are, to some extent, -concerned with storage and retrieval (and,
in particular, with tacilitating storage and retrieval), those
applicd during passage presentation .-per ' on prose informa-
tion directly and in its presence. b .. ples nclude alternative
structural and logical text organijzat.nn~ {sce Baker & Stein, this
volume), the provision of content-clarif'ying auxiliary materials,
and student-generated cognitive elaborations and transtorma-
tions of passage content. |

As mentioned earlier. our general plan in this chapter is
to provide the reader with examples of children’s prose-com-
prechension strategies that “‘seem to succeed.”” These examples
are just that: illustrations and not exhaustive listings.? OQur
presentation of the various exampiles will ‘now follow from the
four cells represented in Table 1.

Examples of Seemingly Successful Childrern's -
Prose-Comprehension Strategies
\\ .

Stage-Setting Strategies \

PROSE-DEPENDENT, STAGE-SETTING STRATEGIES

Whether contained in the prose materials or provided by

e
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an instructor, our stage-setting strategies encompass the kinds of
“preinstructional strategies’” recently reviewed by Hartley and
Davies (1976). Included are question answering (pretests),
instructional objectives (“‘goals” and ‘““purposes’’), overviews,
and Ausubelian *‘advance organizers” (Ausubcl, 1963). The first
two strategies may be regarded as primarily sensitizing Or
“orienting” (Frase, 1'970) 1n nature, in that they may introduce
terms or hint at to-be-learned content and skills. but they do
not intform per se. Of course, the hope is that when such sensi-
tizers are combincdiwith the subsequent prose content learning
"will be enhanced (possibly as a result of increased attent’on paid
to particular terms and ideas when thoy are encountered in the
text). The success of sensitization strategies, with respect to the
specific wmaterial sensitized. has been fairly well established with
students of all ages. In short, alerting students to exactly what it
is they are to learn is generally more effective than ‘“‘leaving
them in the dark™ - not very surprising, perhaps, but often over-
looked in instructional practice. | : - _

- The sccond two of the Hartley and Davies (1276 pre-
instructional strategies are basically content-clarifying and,
theretore, informational in their own right. It is worth men-
tioning that previous distinctions (and arguments about dis-
tinctions) between overviews and advance Organizers appear
throughout the literature (Barnes & Clawson, 1975; Lawton &
Wanska, 1977). and we do not wish to fuel the fire here. That
is, we will not debate what the salient characteristics of a good
advance organizer, as conceived by Ausubel. are (e.g.. consists
- of a higher “ievel of abstraction,”” provides a needed ““ideational
scatfolding.”” etc.), in contrast to those of a good overview.
Rather than belabor the issue, we will regard both overviews
and organizers as content-clarifying preinstructional strategies,
and use the terms more or less interchangeably. Certainly as far
as the prose comprehension of children is concerned, we sub-
scribe to the view that content-clarifying preinstructional
strategies {of whichever type) should be relatively simple and
concrete. We further believe that such simplification or con-
cretization strategies will exhibit their greatest payoffs on prose:.
"passages whose content is far from simple or concrete. We will
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return to both of these points following an illustration of the
kind of strategy we have in mind.

Arnold and Brooks (1976). A number of adult studies
have demonstrated that prose learning proceeds much more
efficiently once an appropriate organizing context has been
established (i.c., once the stage has been properly set). Of
particular significance to the present discussion, Bransford and
Johnson (1973) have found that students’ understanding and.
recall ot an otherwise difficult-to-comprehend prose passage was
helped considerably by the provision of either a stage-setting
visual illustration or a verbal title. Arnold and Brooks sought to
‘replicate and extend the Bransford and Johnson findings using
second and fifth grade children. What follows is one of the ught '
short passages Lrt,dtc,d by Arnold dnd Brooks:

Jimmy was hanging by his knees and his legs were beginning to
ache. but he still hung on. The swan was flying very fast towards
jimmy’s Home. The wind was blowing through Jimmy’s hair and
jacket and he was getting cold. The other children were having a
good time. Jimmy wished the trip were over. Lisa had fallen asleep

on the white fe,dther mattress and Joey was singing a sons, (Arnold
& Brooks, 1976, 712) :

Although each individual sentence is easily comprehended—‘even
by a child —the passage formed by the collection of sentences is
not likely to be—even by an adult. What seems to be missing is a
meaningful context, or theme, within which the individual
sentences can be embedded.

Just prior to listening to each passage, children in onec
condition were provided with a theme, in the form.of a stage-
setting illustration. One such illustration is provided here as
Panel A of Figure 1. (How does this information affect your
reinterpretation of the previous passage?) In a control condi-
tion. children were shown a random arrangemenrt of the same
elements of the illustration (Panel B of Figure 1) just prior to
the presentation of the story. This condition was derived from
Bransford and Johnson (1972), and was designed to control for
everything except the explicit context in the. ekperimen_tal
condition.
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Figure 1. Example of organized (A) and control (B) pictorial sg.gge-setting
: contexts. (Taken from Arnold & Brooks, 1976 copyright 1976

by the American Psychological Association; reprinted . by
permission.) '

If an appropriate context is related to comprehension and
recall of a prose passage (as suggested by the adult research),
then performance differences between the two conditions
would be expected. Based on a subsequent free-recall measure
of information derived exclusively from the passage, this was
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indeed found to be the case for flfth grade children: Those who
received the integrated. context recalled ‘almost one-third more
passage content than did control students. Thus, the same sort
of siagg:-setting illustrations that improve.the prose learning of
adults (Bransford & Johnson,; 1972) also seem to succead with
children as young as fifth graders. The Arnold and Brooks data
do not permit the conclusion that children younger than this
will .exhibit similar improvements, since in that study the
second graders did not appear to benefit from the preinstruc-
tional organizer.®* This latter finding is but one instance of
our introductory caution against making blan}cet across-age
generalizations. .

Related remarks In addition to the two pictorial con-
ditions described in the preceding section, Arnold and Brooks
included .two similar (though less specific) purely verbal con-
" ditions in their experiment. These consisted of informing
students just prior to-passage presentation either that the story
- was about ““two boys and a girl riding a swan’ (Context) or that _
it was about ‘““two boys and a girl and a swan’’ (Control). Based
on the passage-recall measure discussed previously, no signifi-
cant increase in the performance of context students, relative to
controls, was apparent at either grade level (the increase was °
cnly about 6 percent among fifth graders). Why should the
pictorial organizer be effective and the. verbal organizer not,
when it comes to recalling passage content? Surely these two
organizer types differ in many respects (including the greater
- specificity of- the pictorial organizer, as may be appreciated
from a look at Figure 1), but it cannot be denied that the
provided illustration affords a very simple, concrete framework
for organizing the incoming passage content. As we argued
before concerning content-clarifying preinstructional sfrategies,
they should be easy to follow and concrete. One¢ of ‘the best
ways to satisfy these criteria is to provide a comﬁ_act pictorial
organizer. Although we are not denying the possibility of
devising similarly effective verbal organizers, it seems unlikely
that even the ultimate ‘“‘thousand-word” treatise will be “worth’’
perceptib’y more than a compact “‘one-picture’ organizer.

.Qur second previously stated belief about content-
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clarifying preinstructional strategies is that they should become )
particularly effective when the “‘going gets rough.”” What 'this
means is that the benefits derived from _content-clarifying

organizers should be greatest with difficult-to-comprehend

passages. “‘Difficult,” as applied here, is only vaguely defined,
but is a concept that can be easily operationalized in relative
terms. For example, the thematically barren passages of Arnold
and BrooKs (1976) could be mixed with comparable, though
thematically rich, passages and read to students for compre-
hension-difficulty ratings (see Bransford & Johnson, 1972). If
our speculations about organizer effectiveness are on target,
then it should. be the case that content-clarifying organizers
would be comparatively more beneficial for the subsequent
recall of passages rated' more difficult to comprehend. An

~alternative way to evaluate these speculations would be to

examine the effectiveness of content-clarifying organizers using

prosc passages of varying abstractness.

_ It is fairly well established that learning materials (prose
passages included) which deal primarily with abstract referents
and events arc less well comprehended and recalled in com-
parison to learning materials focussing on concrete referents and
events (M. Johnson, Bransford, Nyberg, & Cleary, 1972; R.
Johnson, 1974). [We are using the terms “concrete’” and
“abstract’ in the contemporary psychological sense here to
refer to stimuli that are rated as being more and less tangible/
visualizable. respectively (see Paivio, 1971).] Thus, we would
predict that _content—clarifying organizers would be especially
helpful for children in situations where the passage content was
relatively abstract. Although little, if any, systematic data
bearing directiy oh_ this prediction seem to be available, a few
studies based on-adults lend indirect support to it (see David-
son, 1976 and Royer & Cable, 1976). In these studies students’
comprchension of very abstract prose passages wds helped by

instructor-provided concrete organizers.

FROCESSO R-DEPENDENT, STAGE-SETTING ST RATEGIES

We turn now to the second of our stage-setting strategiles

 as represented in Table 1. Here, organizing information relevant
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to the upcorming passage must be called into play by the prose
processor. The most usual application of this strategy is for
. students to reiate what they anticipate the passage will be about
to what they already know. In a phrase, relevant ‘“‘knowiedge of
the world” is activated by students in order to comprehend
better (or even at all) the to-be-learned prose material.

Consider, as a simple analogical manifestation of this kind
of strategy, the television game show, *““The $20,000 Pyramid,”
which we watch regularly to get ideas about comprehension,
communication, and how people think. In the first segment of
cach coqtest,-the player must identify category members when
given clues about those members by his or her. partner. For
‘example, suppose the category were ‘““French things’ and one’s
partner were to say: ‘““A very tall structure, trademark of Puris,
built for a World Fair.”” (Of course the answer desired is Eiffe!l
Tower.) During the time allotted for a given game (30 seconds),
a contestant must identify. seven different exemplars from a
given category (e.g., seven different “French things’). Thus,
time is at a premium. It turns out that a very good (4nd very -
obvious) pregame, stage-setting strategy that contestants can*
employ is to focus their attention on thé particular category,
and to start activating their existing knowledge structures
within that category in order to anticipate exemplars that might -
be requested. What follows is a strategic contestant’s plausible
self-dialogue (exaggerated, of course, since only a few seconds
of preparation time are allowed):

Now let’s see, the category is ‘“‘French things.” What do I know
that's French? Food things (a popular first choice): French fries,
French onion soup, vichyssoise, maitre d’, cabernet sauvignon,
escargots, quiche lorraine, Cuisinart. What else around here?
Renaults, French poodles, Brigitte Bardot, Truffaut, Jacques
Cousteau, Jean Claude. Killy, the French Alps. What about in
France? The Riveér Seine, Paris, Arc de Triomphe, Eiffel Tower,
Notre Dame, The Louvre, Toulouse Lautrec, impressionism. What
else? Napoleon Bonaparte, Joan of Arc, .. .OK, let’s go.

A similar type of strategic anticipation can come into

play when processing text and to paraphrase a familiar saving:
What one brings into a prose passage often determines what one
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will take out. (Juist take a crack at Finneguns Wake, for example
_see also Footnote 1.) However, the processor-dependent,
stage-setting strategy cell of Table 1 is a maverick of sorts.
- Frankly, it was born purely out of “slot-filling”’ necessity in
order to provide some (literal) balance to our prose-compie-
hension framework.S. We will now attempt toexplain why we
view this particular cell as a forced entry. but a forced entry
that is important to consider when discussing prose-learning
strategies. _

First, it is often the case with prose that no stage-sctting
clues are provided concerning passage/topic content, and even
when they are they may be'too vague (fora student to operate
on them effectively) or unhelpful (if the stage-setting clues do
not trigger oftf the student’s preexisting related knowledge).
Second. and partly because of the above. the stage-setting
strategies applicd by a processor are bound to be much less
purposive {l.e.. applied with less intention) than is connoted by
our-use. of the term “‘strategy’ throughout this chapter. Thus,
we apply the term “stratggy” to the processor-dependent., stage-
setting cell of Table 1-with some reluctance.®

A few preliminary remarks are in order. There is ample
theoretical discussion, and corroborative empirical evidence,
relevant to the notion that one’s prior knowledge predicts one’s
perception, comprehension, and recall of “‘new” information
(Anderson et al., 1977, Footnote 5). Brief mention of an
interesting recent study by Gordon, Hansen, and Pearson
(1978) will suffice to make the point here. These authors found
that young (second grade) children who had some prior know-
ledge about a given topic (‘‘spiders”) learned more from those
portions of a ‘‘spider’” passage where that prior knowledge
could beapplied, relativerto children wha had little or no prior
““spider” knowledge. In contrast, for information explicitly
_stut_cd in the passage and for which no prior “spider’” knowledge
was necessary, the two groups of children did not differ signifi-
cantly with respect to amount learned. X ,

As far as procesSbi‘-dependent strategies are concerned, it
is easy to make a mockery of the prior-k nowledge-predicts-
present-learnin% principle: Sirhply provide students with as
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much background knowledge us possible--before giving them
additional related material to learn (Levin, 1978). But surely
the less extreme recommendation that follows from the princi-
ple is not so ridiculous: Simply provide students with as much
background knowledge. as is necessary to facilitate comprehen-
sion ot the to-be- lecarned material. This less extreme prescription
has in fact been proftfered to reading practitioners (Betts, 1957,
p. 494). and is well illustrated. we believe, in an experiment
reportcd by Brown. Smiley, D'ty. Townscnd, & Lawton (1977,
Exp. 2). |

Brown et al. (1977). In this experiment, sec.ond fourth;
and sixth graders were asked to listen to a passage about a
hunter from the fictitious ““Targa™ tribe. Although certain
dertails of the passage were left unspecified, the passage itself
was perfectly comprehensible in its presented form (unlike that
of Arnold & Brooks, 1976). However, in an attempt to in-%
fluence students’ Jinterpretation of the passage, Brown et al.
manipulated the children’s background knowledge of the Targa
the week before the passage was actually presented. One group
of children was informed that Targas were of the peaceful
Eskimo variety, and details {(both pictorial and verbal) such as
snow-related settings, polar wildlife, and all the ‘‘trappings’’
“were provided for students to embellish this oritentation. A
second group of children was given a warring Indian orientation,
along with burning deserts, water and animal shortages, ctc. A
third (control) group was given information about Spanish
people the week betore, which was of course irrelevant to the
ensuing Targa-target passage. (For turther description of this
experiment, see Baker & Stein. this volume.)

Two findings are of particular note. First, the two groups
with preestablished background knowledge about the Targa
recalled over 25 percent more passage content than controls.
Sccond. convincing evidence wus provided to show that the
ditterent kinds of relevant background information (Eskimo vs.
Indian) did influence students’ processing of the passage. In
particular, the recall errors that were made were consistent with
children’s preestablished backgrounds: About two-thirds of all
recall errors consisted of appropriate background information
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that was not in fact mentioned in the passage; that is, Eskimo-
oriented students ‘‘recalled” Eskimo-related information that
was not there. whereas unmentioned Indian-related back- -
ground information was !‘recalled’ by Indian-oriented students.
The same pattern was apparent in some follow-up questions
designed to determine whether specitic background in formation
did. in fact, influence the children’s interpre ctation ot the
passage.

Relured remarks. Gordon et al.’s rescarch (1978) has
demonstrated that young children’s existing knowledge about a
particular topic may determine what and how much they will
learn from a prose passage containing new topic-related intfor-
‘mation. From a methodological standpoint this is important
inasmuch as it highlights the claims of others (Levin & Lesgold,
. 1978: Royer & Cunningham, 1978) that if on¢ is interested in
assessing strictly what a student has learned ftrom a prose
passage. then what the student already Anows--or can deduce
without e¢ven reading the passage ~must first be taken into
account. From a substantive standpoint the finding suggests
that if relevant knowledge structures are well vestablished,
lecarning will procezed more efficiently. Brown ct al’s experi-
mental ,demonstration (1977, Exp. 2) is in accord with this
pomtlon as is a study with adults reported by Davidson (1 976)
The Davidson study will be described here in some detail since
it is a good example of how prior knowledge can make compre-
hensible otherwise very difficult-to-comprehend 'material.

Davidson selected “The Mat Maker™ chapter from Mel-
ville’s Moby Dick as the to-be-learned prose content. Given our
earlier comments about stage-setting strategies likely being more
helpful for comparatively difficult and/or abstract passages,
“The Mat Maker™ certainly is a prime candidate for facilitation.
As the reader may recall from his or her own experiences with
‘this passage, a number ol “abstract concepts (such as fate,
¢chance, and free will) are mtt,rreldted, to each other as well as
metaphorically to various concrete parts of a loom (such as the
warp. the woof, and the shuttle). It goes without saying that
“one’s background familarity with looms should predict how
well Melville’s analogies should ““work” (as with the Gordon et
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al., 1978, “*spider” study).
"Realizing this, and by selecting learners with presumably
“loomless” backgrounds (in contrast to weavers—see Anderson,
Reynolds, .Schallert, & Goetz. 1977, for an interesting variation
on this theme), Davidson attempted to fill in the needed “loom™;
network by preinstructing one group of students as to the
nature of the loom and its working parts. Both pictures and
verbafl descriptions were used in this loom-knowledge phase.
‘On the subsequent passage, Dav1dson found that the
students with built-up loom backgrounds outperformed two
groups’ of control students on a true-false assertlon test. Com-

- pared to the two control groups combined,; loom- -knowledge

students correctly identified almost 50 perc.ent more items. In
 addition, qualitative analyses of free-recall protocols of the
. students revealed quite different structurings of passage infor-
mation in the loom-knowledge and control condltlons Loom-
knowledge students were found to be muLh more likely to
relate abstract concepts from the passage to concrete loom
parts, relative to control students who tended to maintain
separate abstract and concrete concept clusters.

In reviewing the literature on content—clarlfymg strategies
in the stage-setting domain (Arnold & Brooks, 1976; Brown et
al., 1977; Davidson, 1976), the present authors have come to
beheve in the utility of such strategies—but within limits. A few
of these linvits were specified earlier. For example, it appears
that organizers and background knowledge facilitate student-’
comprehension of difficult-to- comprehend (abstract, unfamiliar,
or ambiguous) material. This is intuitively pleasing and seems to
have modest empirical support: After all, why skowld stage-
setting information be needed if the upcoming passage is’
concrete, familiar, and straightforward? At the same time, it is
reascnable’ to suppose that extrermely difficult- to-comprehend'
passages (and/or organizers) would diminish stdge-settmg
effects. Moreover, this supposition may be of special impor-
tance when the students are cognitively less advanced, as. .
evidenced by reported facilitation breakdowns when elementary
school children have been presented with preinstructional -
organizers for difficult passages (e;:,, the second graders of
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Arnold & Brooks, 1976; Hawkins, 1971).
Storage/Retrieval Strategies '

As was mentioned in the introduction, storage/retrieval
stratégies (as we have detined them) encompass the class of
adjuncts and information-processing activities that can be
brought into play during passage” presentation (i.e., in the
company of the to-be-learned.~text). Our initial reference to
‘Bower’s introspective excursions with Chaucer (1976) 1n
contrast to James Joyce could serve as a testimony to the very
different perceived- means by which a text’s struc;ture and/or
content can be organized. Baker and Stein (this volume) and
Shimmerlik (1978) provide recent reviews of relevant passage-
organization variables, and these will not be duplicated here.
Suffice it to say that 1) better-organized prose passages are
generally better learned as well and 2) how a passage is Or-
ganized generally determines what prose content students will
learn and how they will arganize that content. In this section
we consider il.lustr.'i‘:tive-strategies that seerh to render a given
prose content and/or structure more memorable for children.

PROSE-DEPENDENT, STORAG E/RETRIEVAL STR ATEGII}.S

* Apart from providing an efficient structuring of the prose
content that is there, a communicator can alter or add to the
form in which that content is presented. Altering the form of a
prose passage includes ty pographical/formatting changes (Frase,
1977) and modality/media alternatives to reading per se, such as
listening to a live lecture or.a tape, watching a miovie or drama-
tization, and various multimedia explorations (see, for example,
almost any recent issue of the A4 V Comrunication Review—
now, Educational Conmumunication and Technology). Adding to
4 prose passage’s. form includes communicator-inserted aids
designed to facilitate storage and retrieval of the prose content,
such as the use of topic sentences, appropriate headings and
emphases, and marginal comments (Browning, 1976; Dee-
Lucas & Di Vesta, 1978; Doctorow, Wittrock, & Marks, 1978;
Wilkie, 1978). " -

A personal trilogy (1977-1978). We wish to include as an
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(literal) illustration of a prose-dependent, storage/retrieval
- strategy one that. definitely seems to succeed with children
(and, for that matter, with adults as well). This is the strategy
‘of inserting visual illustrations (pictures) into a prose passage to
convey the essence of the content (for recent. reviews docu-
menting the success of this strategy, see Levin, in press: Levin &
Lesgold, 1978; Pressley, 1977; and Schallert, 1980). The
“‘personal ‘trilogy’ aspect of this illustration comes from the
. fact that we will cite three recent studies from our own labora-
~tory which adequately represent ‘the strategy (Bender & Levin,
1978; Guttmann et dl., 1977; and Ruch & Levin, 1977). _
In each of these studies, children were read 10- to 20-
sentence narrative passages, either in the company or absence of
content-capturing colored line drawings. Each sentence of the
passage had its own associated picture that was displayed while .
the sentence was read. Following passage presentation, the.
children were asked a series of short answer (**Wh’’) questions,
constructed so as to be highly ‘“‘passage dependent” (Tuinman,
1973-1974). By this is meant that it was very unlikely that
students could respond correctly to the Juestions withot
having first been exposed to the passage. Thus. we can be
quite certain that the data from these studies represent leamég‘_i
from text, rather tHan pure prior knowledge of the world
test-wiseness. : : - ‘ .
' To make the preceding comments more concrete, con-
sider the initial sentence from one of the passages (Guttmann
et al., 1977): One evening Sue’s family sar down to cat a big
turkey for dinner. The picture accompanying . this sentence is
shown as Panel A of Figure 2, and a guestion related to the °
content is: Whar did Sue’s fumily ear for dinner one evening? 1t
can be stated that the correct answer, turkey, is not likely to be
supplied by students who are -a@d the qucstiBn v’rithout their
first having heard the passage, since sentences and questions
were constructed on the basis of just such ““norming’ infor-
- mation. That is, students who are asked to provide a reasonable
answer to this question out of context typically respond with
hamburgers,” -hotdogs, or soup: Nonetheless, whether or not
students who heard the passage and correctly answercd the

<o
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Figure 2. Examples of completé (A) and partial (B) pictures.
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" question actually comprehended what they heard is a matter we
will consider shortly.

. The basic datum of present interest is that in each of
these studies, children who heard the story in the company of
pictures recalled substantially - more prose information in
comparison to children who simply heard the story without
_pictures. In the Guttmann et al. (1977) study, kindergartners,
first graders, and third graders experienced gains due to pictures
of about 43 percent, 36 percent, and 39 percent respectively.
From these figures, it can be seen that the intuitive notion that
pictures are likely to be relatively more helpful for younger
children than for older children is not supported, since the.
facilitation percentages are comparable at all grade levels (see
Levin’s 1976 discussion related to picture effects in general).
In the Bender and Levin (1978) study using a longer passage,
third graders increased their recall by over 'S percent when
pictures were provided; and for the main target group of that
study—educable mental retardates between ages ten and sixteen
—the increase-was 89 percent! Clearly, performance gains of this

" -~ magnitude cannot be regarded as trivial.

These studies appear to be significant in at least two
other respects. First, it will be noted from Panel A of Figure 2
that the information asked for in the question (i.e.; turkey) is
physically present in the picture. In contrast, because of their
interest in visual  imagery and its presumed devqldpment in
prose-learning situations, Guttmann et al. and Ruch and Levin
(1977) fashioned illustrated contexts (‘‘partial plctures ') in
which the to-be-supplied information was strongly suggested by,
though not physically present in, the provided picture. (See, for
example, Panel B of Figure 2, where a perspective-blocking
tactic was adopted.) Students who were presented'these partial
pictures  were told to use what was displayed in| the picture
to help them construct an image of what was not displayed.
As was previously noted for text-embedded questlons such a
strategy can be seen to involve both prose—dependent elements
(here, author-illustrated _contexts) and processor-dependent
elements (listener-imagined content). In the case of partial
pictures it is assumed that the pictorial contexts ‘“‘prompt”’

-
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(Rohwcr.“{{)73} the appropriate visual imagery. Interestingly
For present purposes. partial pictures were found to increase
children’s pros&xr_ccall (by about 30 percent). As far as prose-
dependent struteg\i‘a\s per se are concerncd, the important point
is that even less-than-complete pictures (if appropriately con-
structed)’ can  function as effective children’s
qids (see also Riding & Shore. 1974). .

The sccond significant aspect of the studies being con-
sidered here is some evidence provided concerning the nature of
information processing associated with communicator-provided
pictures. [t has been argued previously that short-answer ques-
tions should consist of paraphrases ot the original

prose-learming

passage
content in order to increase one’s chances of measuring cormpre-
Iiersion rather than simpie rote recall (Anderson, 1972). Thus,
in contrast to the carlier given verbatim question about what
Sue and her family were cating for dinner, a paraphirase ques-
tion could be stared as: What food wuas served at the girl’s house
at suppertimme’ Consistent with theoretical notions about the
verbatim-paraphrase distinction, it has been found that simple
rote repetition ol passage content is sufficient to produce
tacilituted performance on verbatim-worded questions (Blank &
frank. 1971: Levin. Bender, & Lesgold, 1976). On the other
hand, provided pictures and partial pictures have becn found to
facilitate performance  with borh verbatim and paraphrase
questions (Bender & Levin. 1978; Levin et al., 1976:; Peng &
Levin, 1979: Ruch & Levin, 1977). In the Levin et al. study, for
example. pictures were superior to simple repetition tor first
graders’ performance on verbatim questions; in the F.uch and
Levin study. partial pictures improved the performance of third
sraders on both verbatim and paraphrase questions, whereas
simple repetition was effective only for the former (presumed
less comprehension-demanding) question variation; and in the
Bender and Levin study, pictures facilitated retardates’ per-
formance agzain on both question variations, whereas simple
repetition did not facilitate performance on either type. Such
tindings ars important in.ofar as they lend support to the argu-
ment that jactures do mese than simple repetition in the way of
promoting increased comprehension of prose content. (See
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Levin, in press, and Levin and Lesgold, 1978, for additional
comments about what pictures in prose can and cannot be
expected to accomplish.)

PROCESSOR-DEPENDENT, STORAGE/RETRIEVAL STRATEGIES

The final cell of Table 1 is the one in which there is
ongoing activity on the part of the prose processor to store the
passage information in a manner that is effective for subsequent
retrieval. Based on a review of thie relevant empirical literature,
it seems safe to conclude that the kind of activities likely to be
successful prose-comprehension strategies are those which
require personal ‘‘cognitive constructions.” Although cognitive
constructions have been variously referred to by others in the
past, we take these to include those mental operations of a
processor that are aimed at (re)organizing and/or elaborating
upon the prose content. Strategies such as constructing imaginal
representations of textual information, responding to questions
that require comprehension-level processing of the prose con-
tent, and generating paraphrases of the information just pro-
cessed have all been identified as effective strategies with
children (Doctorow et al., 1978; Guttmann et al., 1977; Yost,
Avila, & Vexler, 1977). Other cognitive-constructive activity
such as underlining of perceived important content and note
taking could also be considered, but they are neither well-
established successes nor well-studied with children (Anderson,
1980; Brown & Smiley, 1978; Browning, 1976).2 Let us con-
sider here an example of a processor-dependent, storage/
retrieval strategy that has been applied by elementary school
children to yield handsome reading comprehension returns.

Doctorow et al (1978). In this study, sixth grade stu-.
dents were given fairly complex passages to read (high and low
readers were given different passages, appropriate for their
reading level). Included in the several experimental conditions
were two of concern for present purposes. Students in a para-
phrase condition were required to write a sentence summarizing
the content of each paragraph as they read it. It was thought
that this type of activity would induce students to process the
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story information with greater comprehension in comparison to
control students who wefie exposed to the passage for the same
amount of time but with no paraphrasing instructions. A
commendable feature of this experiment that should be high-
lighted is the equivalent amount of passage exposure time across
treatment conditions. As a result, performance differences
between conditions cannot be attributed to time and/or content
repetition differences per se. 4s has been argued for other
adjunct-to-text experiments (Ladas, 1973; Levin & Lesgold,
1978).

[t was found that constructing paragraph paraphrases was
an eminently manageable task for children of this age since they
could do so about 80 percent of the time (no content analysis
of the *‘quality” of the paraphrase "was provided, however).

Moreover, consistent with the hypothesized comprehension-
inducing character of this activity. paraphrase students out-
performed controls on both an immediate multiple-choice test
and a deluyed (by one week) modified cloze test. This was true
for both high and low reading groups. Averaged across reading
groups (and. thus. across passages), paraphrasing increased
students’ performance by over 50 percent on broth tests.

Related remarks. Recent work with high school and
college students supports the notion that paraphrasing (Pio &
Andre. 1977) and other forms of cognitive-constructive activity
(Dee-Lucas & DiVesta, 1980; Shimmerlik & Nolan, 1976) are
effective prose-learning strategies. included here is the activity
ot responding to text-embedded questions while reading. Given
our obvious affinity for pictorial comprehension aids, an
interesting study is that of Showman and Cunningham (1975)
in which it was found that both student-gencrated verbal
responses and student-generated line drawings (in response to
communicator-provided questions) functioned cttectively and
equally to improve performance.

With younger stuadcnts (seventh graders), Yost ct al.
(1977) found that a question is notf a question is xotr a question.
Consistent with what could have been anticipated from the
carlier sentence-learning findings of Watts and Anderson (1971),
as well as the levels-of-processing framework of Craik and
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Lockhart (1972), these authors demonstrated that questions
prompting more elaborate cognitive constructions on the part
of the student (i.e., questions whose answers required greater
integration and synthesis of text content) produced greater
learning gains in comparison to questions prompting simpler
cognitive constructions. Students responding to higher-level
questions also expended more time, however, which must be
considered when interpreting the Yost et al. results. |

o Finally, a study by Brown and Smiley (1978) serves to

illustrate an important chicken-and-egg problem that must
frequently be wrestled with by researchers i