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Foreword

Only a few years ago, research on writing was a neglected field within cog-
nitive science. By that time, reading and reading comprehension had become
familiar and major topics of interest, with an expanding data base and
deepening theoretical understanding. But writing was l€ft largely unexplored.
Of course, there was no lack of investigation or concern with writing: The
study of writing has an old and rich tradition within rhetorics and education,
and over the centuries writing teachers have accumulated a great deal of
knowledge. But cognitive science researchers did not seem to know how to
design the right kind of experiments, nor how to theorize about writing
processes within the new framework. The study of writing continued to remain
at Levels 1 and 2, as Bereiter and Scardamalia describe in chapter 2; that is,
writing research relied on informal observation, introspection, and correla-
tional methods. The kind of approach that characterizes cognitive science-
experimentation, analysis, and model building, Bereiter and Scardamalia's
levels 3 to 6—has taken along time to take hold in the area of writing research.

This has al changed very quickly within the last few years. Task analyses,
experimental studies, and the first models and theories began to appear; in
schools, a"writing crisis® was diagnosed, joining and sometimes even replacing
the more familiar "reading crisis." Books on writing from a cognitive perspec-
tive appeared. Newsletters were started to disseminate the new knowledge
beyond the research community. Progress has been rapid, and writing
research has assumed its rightful place within the study of the higher
cognitive processes.

Bereiter and Scardamalia's Psychology of Written Composition marks a high-
point in this development. Their book makes contributions at three levels.
First, it significantly expands the data base upon which our understanding of
writing rests. We have learned a great deal about writing processes in the last
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X Foreword

few years, both through experiment, protocol analyses, and observation, and
Bereiter and Scardamalia have alot more to tell us. Secondly, the book presents
an original theory, or at any rate, the beginnings of a theory of writing and
the development of writing skills, emphasizing the control processes in
writing. Their views are bound to have a strong impact on future theorizing
and model building in this field. Last but not least, Bereiter and Scardamalia
fulfill a very important bridging function between the older literature on
writing in educational psychology and the new cognitive approach. Since
they know and understand both viewpoints, they are able use a great deal of
the pre-cognitive work to help us formulate our present concerns. Many
cognitive scientists who are interested in writing lack the background to deal
with the older literature on their own; Bereiter and Scardamalia make it
possible for them to integrate some of these findings. This is a rea service,
since there is, after al, no point in continually reinventing the wheel.

The Psychology of Writing and Cognitive Theory.  One notion that might be
entertained concerning the relation between the psychology of writing and
cognitive theory would be that the former is nothing more than a particular
domain of application of the latter, just as building bridges is an engineering
application of physics. Perhaps this would be the ideal state of affairs in the
distant future, but, aas, nothing could be further from the truth at present.
It is not possible to derive from cognitive theory a model of the writing
process—cognitive theory is not yet sufficiently detailed or sufficiently com-
plete to support such a complex application. Our knowledge about general
cognitive processes is still fragmentary, incomplete, unsystematic, and unreli-
able in several areas. At best, it serves asalocal constraint on writing research
or helps us to understand and relate the findings uncovered by the research
to other phenomena. Indeed, in this situation, the general theory receives
more from the "applied" field than it gives: Writing research itself contrib-
utes greatly to the development and elaboration of our ideas about cogni-
tion in general. In grappling with such complex phenomena as writing, we
learn to sort out the basic elements of a general cognitive theory—perhaps
more so than from the more traditional concentration on the elementary
processes themselves.

Thus, Bereiter and Scardamalia's work suggests that writing research is
becoming an integral part of the cognitive science enterprise, where the
methods of cognitive science—from experiment to model building and
simulation—will be routinely employed. (This is not quite the case yet: Both
in terms of formal theorizing and computer simulation, the writing field still
has some catching-up to do.) On the other hand, Bereiter and Scardamalia also
demonstrate that research on writing provides an excellent opportunity and
challenge for cognitive science. Writing research today is basic research, con-
tributing its share and constraining the general theory of cognitive processes.
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Cognitive Principles. It is instructive to examine some of the ways in which
Bereiter and Scardamalia make use of genera principles from cognitive science
in their own work on writing. Most fundamentally, Bereiter and Scardamalia
manage to take over from current research on reading comprehension some
useful notions about the units of representation at various levels. Explana-
tions and interpretations differ, whether they are concerned with the actual
words used and their linear organization into phrases, sentences, and
paragraphs, or with the propositional meaning-units at the semantic level
with their hierarchical structure, or directly with the objects, events, and states-
in-the-world which are being written about, as they are reflected in the writer's
memory organization and knowledge. Similarly, Bereiter and Scardamalia
find the distinction between micro and macroprocesses useful in accounting
for writing processes as it has been in theories of reading comprehension.
Thus, while reading and writing strategies are of course different, the general
framework of comprehension models appears to be readily exportable.

Throughout this book, the authors emphasize the role of control strategies.
Cognitive theory today is characterized by a particular kind of architecture
based on the distinction between fixed structures and flexible control processes.
The structures establish the constraints within which the control processes
can operate. The development of writing skills consists to a large extent in
acquiring suitable control strategies. Structural changes (e.g., the knowledge
structures of the writer) interact with the development of control strategies,
creating a very rich and complex pattern of experimental results and observa-
tions. The structure/strategy distinction provides Bereiter and Scardamalia
with one means of systematic analysis in the face of dl this complexity.

Another characteristic of current theorizing about information processing
relies on arguments about resource limitations and resource assignments for
competing demands. Of particular interest in this connection are short-term
memory limitations and their consequences for the writing process. At some
stage in the development of models of writing behavior, formal process
models that trace quantitatively the implications of various resource limits
on writing processes may be required.

We write about what we know, what we have experienced, what we
remember. Writing, therefore, aways involves memory retrieval (plus, of
course, a great deal else). Retrieval processes have been studied intensively
for some time by memory researchers. It is interesting, instructive, and a
little depressing to note, therefore, how little memory theory has to offer
writing research in this respect. We know a lot about memory retrieval in
list-learning experiments, and the principles derived from these studies are
certainly relevant to the concerns of Bereiter and Scardamalia. What they would
need, however, are not merely some general principles, but explicit models
of information retrieval in various writing environments that could be used as
subcomponents in theories of writing processes. Such models are only available
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today in rudimentary versions or not at al. There is some work appearing
today on models for the retrieval of personal experiences and some work on
general knowledge retrieval. However, the latter, for instance, at best dealswith
the situation that Bereiter and Scardamalia have called "knowledge telling."
All the more complex strategies, where writing researchers could really use
some help and guidance from their colleagues in the memory laboratories,
remain unexplored. Indeed, if you want to know about knowledge retrieval,
other than the simplest cases, you are better off turning to research on
writing than to general cognitive theory. | am confident that this situation
will change, and change soon, but at present it is still the general theory that
has some catching up to do. Clearly, what | would regard as the applications
field isleading and guiding the basic research effort—not the other way round!
Perspectivesfor Cognitive Science.  Writing research, of course, has its own
fields of application: in education, the teaching of writing at al levels, and
more recently, in the design of software systems to support writing. Bereiter
and Scardamalia concentrate on the educational implications of their work.
Once again, it is not so much the case that they formulate a theory of
writing, and then investigate its implications for education. Instead, they
never lose sight of their educational concerns, which guide every phase of
their work. This perspective has important consequences for the way they
present their research in this book: It tempers theoretical analysis with a
healthy dose of common sense. This common sense afects neither the
sharpness nor the depth of their analysis, but it helps keep the real complex-
ity of the problem in view. Bereiter and Scardamalia make theoretical
predictions that are unhedged and testable, yet they are very aware of
boundary conditions. In other words, their educational perspective helps
them to do analytic research on a real, complex problem, without turning
that problem into a laboratory version that is a mere shadow of the original.
The other application area of writing research—software tools for the writer-
isonein which thereis currently a considerable interest. A great many of such
writing tools are being developed, and there appears to be a ready market for
them. This development, unfortunately, proceeds for the most part without
a serious theoretical basis. Software tools are developed, but tools for what?
What really are the problems writers need tools for? Until such questions are
answered more satisfactorily than is possible by intuition and first-order task
analyses, progress in thisfield will probably remain restricted. The Psychology
of Written Composition and similar work will help to change this state of
affairs. What we are doing, or should be doing, in writing instruction aswell as
in the construction of writing tools, may soon be based on a sound theoretical
foundation—and that emerging theory of writing promises to become a major
component of cognitive science and a significant influence on it.

— Walter Kintsch



Preface

The subject of this book is the mental activities that go into composing
written texts. For brevity we will often refer to the subject simply as writing,
but the term should not be taken too literally. In this book we are not
concerned with the physical act of writing, except insofar as it influences
other processes. The mental activities of writing considered in our research
are the same kinds of higher mental processes that figure in cognitive
research on dl aspects of human intelligence. They include goal setting,
planning, memory search, problem solving, evaluation, and diagnosis. Writ-
ing is, of course, easily recognized as an activity in which a good dea of
human intelligence is put to use. Its neglect, until very recently, by cognitive
scientists is, however, easy to understand. Cognitive research has been gradually
working its way from well-defined to ill-defined problems, from tasks that
draw on limited knowledge to tasks that draw on large bodies of knowledge,
and from tasks that are easily constrained experimentally to ones that are
more susceptible to intentions of the participants. On all of these counts,
writing lies far out on the yet-to-be-reached end of the continuum.
Theorizers about the composing process face a difficulty that is not faced
by theorizers about even such closely related processes as reading. It is that
people will judge your theory against an elaborate set of intuitions of their
own, formed from their own experience as writers. Reading® along with
many other cognitive processes, tends to go on with little conscious awareness
of the process itsdf. But writers, especially when grappling with a difficult
task, tend to be keenly aware of at least certain aspects of what is going on in
their minds. This is no accident, we shall argue: Skilled writers need to be
able to exert a measure of deliberate control over the process. As a by-product,
however, experienced writers tend to have rich intuitive theories, in contrast
to which the theoretical propositions emerging from a young science are
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likely to seem rather thin. It is perfectly reasonable to insist that a psychol-
ogy of writing should not violate our intuitions—at least not without
putting up a good argument. But it is not reasonable to insist that a
psychology of writing in this day and age should do justice to al our
intuitions. For our intuitions about what goes on in writing range across all
dimensions of the human spirit.

A theory of writing that could explain writing in al its fullness could
pretty much send al other psychological theories packing. We believe it is a
mistake, however, to try to build a psychology so as to encompass the widest
possible range of intuitions. Such efforts win plaudits, but they neglect the
basic task of science, which is to tell us things we do not already know.

In an effort to find out things about the nature of the composing process
that are not already intuitively known, we have concentrated on compari-
sons between the composing processes of unskilled writers and those of
more expert writers. The body of intuitive knowledge about writing is, after
al, knowledge accumulated by people of mature intellect for whom writing
is a significant enough activity that they have taken the trouble to introspect
about it. Is writing basically the same process for beginners, with a few
parameters set differently, or does it follow a qualitatively different model?
These are questions we have pursued through comparative studies of older
and younger writers, writers of the same age, skilled and less skilled, coupled
with experimental and instructional interventions designed to reveal aspects
of writing that are normally hidden from examination.

The upshot of this research is that we have come to believe that there are
distinctly different strategies that involve writers in different kinds of think-
ing when they write. These differences have structure and are not simply a
matter of more of this or less of that. Producing discourse without a
conversational partner—which is what writing amounts to—is a formidable
task for novices. To cope with it they devise a simplifying strategy. Expertise
in writing does not come from refining this strategy or from mastering the
use of it. Expertise comes from subordinating the simple strategy to another
that is a great deal more complex. In the following chapters we present
evidence leading up to this view of writing competence and investigate what
is involved in moving from the simpler to the more complex strategy.

The book is aimed at three classes of readers. One is people who are
generally interested in cognition or cognitive development, and who we
hope will find that research on writing contributes knowledge relevant to
understanding major issues in these fields. Another class is people primarily
interested in writing, but who are curious about how the mind copes with
this task. We believe that the story to be told about the composing processis
sufficiently fascinating and garnished with surprises to repay the effort of
wading through some psychological jargon and experimental details in
order to get the story. The find class of people isinstructional psychologists.
Instruction is both a goal and a tool of our research. That is, we use
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instructional interventions to test theoretical ideas but also have an eye on
devising instructional approaches that are effective for difficult-to-acquire
abilities.

Because the book does include instructional research, it may be helpful to
say a few words about how it relates to what is currently happening in the
teaching of writing. There is a reform movement afoot, concerned with
making writing a more substantial, meaningful, and successful experience
for students. A salient notion guiding this movement is that children have a
great deal more natural aptitude for writing than is reveadled under tradi-
tional school conditions (Graves, 1983). It is easy to see how our claim that
novices and experts follow qualitatively different models could be construed
as a denial of children's natural aptitude for writing.

In point of fact, we also argue that children have a great deal of compe-
tence that is not manifested in their typical school writing. Differences have
to do with interpretation. Some take the finding of how much better
students write when they are in a supportive environment and allowed to
write on what really matters to them, to mean that we already know enough
to sweep away the obstacles to expert competence. We are struck by how
much more dependent novices are than experts on environmental supports
on particular genres—most particularly the personal experience narrative—
and on the topic of writing. We see a major unsolved educational problem
in enabling students to sustain high-level parts of the composing process
independently, in a variety of genres and topics, not simply those most
suited to their strategy.

Educationally, our interest isin what it takes for students to grow beyond
their dependencies and acquire the autonomous competence of the expert
writer. As for the issue of what children can and cannot do at a certain age, it
is probably sife to declare that this is always a fase issue as far as contempo-
rary developmental psychology is concerned. Cognitive developmental psy-
chology tends to be concerned with what develops and how (see, e.g.,
Siegler, 1978). But when it develops is of interest only insofar as issues of
synchrony and asynchrony, prerequisite conditions, and the like are concerned.
In the pages that follow we present strong contrasts between mature and
immature competence in writing. But it is the contrast between two differ-
ent executive systems for composing that is of interest. There is good reason
to believe that many educated adults follow the immature model. Thisis, in
fact, a reason for believing that the study of these contrasting models is of
educational as well as psychological importance. If someone could show us a
seven-year-old who followed the mature model or (better yet) could show us
an educational program that turned out children who follow the mature
model, this would be of considerable interest but would not undermine
claims we make about these models.

In both instructional and noninstructional research, our persistent inter-
est has been the effects of the composing process on theideational content of what is
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written. Language production itself has been considered mainly insofar as it
may aid or interfere with the processing of content. When writing is viewed
from the standpoint of language, it often seems that children do a better job
of expressing what is on their minds than adults do of expressing what is on
theirs, and so the challenge to writing instruction becomes that of preserv-
ing and nurturing the early genius. When writing is viewed from the
standpoint of ideational content, however, it becomes clear that children
have something important to learn. Mature competence is not merely a
more sophisticated way of expressing what is on one's mind. It is a whole
different way of interacting with one's knowledge, a cultural attainment of a
high order, and one that we are only beginning to have inklings about how
to develop.

BACKGROUND OF THE BOOK

The authors began research on writing in 1976. Our previous collaborative
research had been on working memory capacity and intelligence (Bereiter &
Scardamalia, 1979). What motivated us to study writing was not the "writing
crisis," which was just beginning to grab attention at that time, but rather
the belief that cognitive research had progressed to the point where research
on the mental processes of composition could be profitable. During the next
8 years we and our coworkers completed about 120 studies, which form the
empirical basis of this book.

With the upsurge of interest sparked by the "writing crisis," numerous
conferences and edited book projects arose, to which we contributed papers.
We chose this medium for publishing our findings because our research was
moving very rapidly and book chapters provided an opportunity to integrate
a number of studies at one time. The various chapters were written with a
view to minimizing redundancy and to producing a coherent body of
documentation. Coherence was militated against, however, by having the
chapters scattered through many different books, so that even the most
assiduous reader would be unlikely to read al of the chapters, much less read
them in an order that would convey the cumulative force of the research
program. The present volume is an attempt to convey such a sense of the
whole. It consists of 12 previously published documents, along with two
newly written chapters intended to introduce and sum up the research, and a
variety of prefaces and postscripts to tie chapters together and to report
more recent findings. The previously published chapters have been edited to
remove major redundancies, but have not been revised to incorporate the
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virtues of hindsight. Consequently the reader will see some variations among
the chapters in emphasis and interpretation. We hope that these variations
will add breadth rather than confusion to the book's message.
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Chapter 1
Two Models
of Composing Processes

Chomsky (1980) has argued that if we want to advance our

understanding of the mind'as a biological entity, we should

study what it does easily and well. In particular, we should

study those abilities that people acquire most naturaly,

with the least dependence on the environment. If that is to
be the role of cognitive psychology, what becomes of instructional psychology?
For if instructional psychology has a province, it is the province of things
that have proved difficult to learn, that are believed to require substantial
and purposely arranged contributions from the environment.

We would suggest that there are, in fact, complementary roles for a
psychology of the easy and a psychology of the difficult, and that a complete
cognitive science needs to encompass both. Research on cognition in infants
and young children makes it increasingly evident that human beings come
into the world already primed for certain kinds of knowledge. That is, they
either already possess the knowledge in embryonic form or possess some
kind of innate readiness to acquire it. Such appears to be the case not only
with grammar, which is Chomsky's prime example, but also number (Gelman
& Gallistel, 1978) and perceptual organization (Spelke, 1982). On the other
hand, human beings are distinguished by their ability to acquire expertise-
that is, to develop high levels of ability and knowledge of kinds that do not
arise naturally out of everyday living but that require sustained effort over
long periods of time. Hayes (1981) has concluded that in al those areas
where top levels of expertise are equated with genius, it takes 10 years of
sustained effort to achieve the necessary knowledge and skill.
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In the preceding paragraph we conflated easy with natural and difficult
with requiring special provisions for learning. Obviously there is no strict
correlation between the naturalness and the difficulty dimensions. Walking
comes naturally, yet infants work hard at it. One must be taught how to
drive acar, but it is not difficult for most people to learn. The key distinction,
for which we have found no convenient labels, is between those kinds of
abilities that are almost inevitably acquired through ordinary living (including
ordinary living in school classrooms) and those that require some special
effort to transcend naturally occurring limitations. With due recognition
that the terms do not fully condense the intended meanings, we shall refer to
the two kinds of abilities as natural and problematic.

A complete cognitive science needs to account for both ends of the
natural-to-problematic continuum. But more than that, it needs to consider
possible interactions, such as the following:

To what extent are the more problematic kinds of human capabilities
built up from more naturally acquired capabilities?

To what extent may naturally acquired abilities stand in the way of
development of more expert ways of performing the same functions?

In this book we want to consider written composition from the stand-
point of naturally acquired and more problematic human capabilities, with a
view toward issues like the two just raised. By looking at both the easy and
the hard aspects and their interaction, we hope to contribute to understand-
ing both the mind's natural capabilities and what is involved in going
beyond those natural capabilities.

WRITING AS BOTH
NATURAL AND PROBLEMATIC

Writing—by which we mean the composing of texts intended to be read by
people not present—is a promising domain within which to study the
relationship between easy and difficult cognitive functions. On the one
hand, writing is a skill traditionally viewed as difficult to acquire, and one
that is developed to immensely higher levels in some people than in others.
Thus it is a suitable domain for the study of expertise. On the other hand, it
is based on linguistic capabilities that are shared by all nhormal members of
the species. People with only the rudiments of literacy can, if sufficiently
motivated, redirect their oral language abilities into producing a written
text. Indeed, children lacking even the most rudimentary alphabetism can
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nevertheless produce written characters that have some linguistic efficacy
(Vygotsky, 1978).

There is, indeed, an interesting bifurcation in the literature between
treatments of writing as a difficult task, mastered only with great effort, and
treatments of it as a natural consequence of language development, needing
only a healthy environment in which to flourish. Convincing facts are
provided to support both views. On the one hand we have evidences of poor
writing abilities, even among relatively favored university students (Lyons,
1976) and professional people (Odell, 1980). On the other hand we have
numerous reports of children taking readily to literary creation when they
have yet scarcely learned to handle a pencil (Graves, 1983). While children's
writing is unquestionably recognizable as coming from children, it often
shows the kind of expressiveness and flair that we associate with literary
talent.

One could perhaps dismiss such contradictory findings as due to the
application of different standards of quality. It may, in short, be easy to write
poorly and difficult to write well. But that is a half truth which obscures
virtually everything that is interesting about writing competence.

The view of writing that emerges from our research is more complex than
either the "it's hard" or the "it's easy" view or any compromise that might be
struck between them. We propose that there are two basicaly different
models of composing that people may follow. It is possible to write well or
poorly following either model. One model makes writing a fairly natural
task. The task has its difficulties, but the model handles these in ways that
make maximum use of already existing cognitive structures and that mini-
mize the extent of novel problems that must be solved. The other model
makes writing a task that keeps growing in complexity to match the expanding
competence of the writer. Thus, as skill increases, old difficulties tend to be
replaced by new ones of a higher order. Why would anyone choose the more
complex model? Well, in the first place it seems that not very many people
do, and it is probabably never used to the exclusion of the simpler model.
But for those who do use it, the more difficult model provides both the
promise of higher levels of literary quality and, which is perhaps more
important for most people, the opportunity to gain vastly greater cognitive
benefits from the process of writing itsef.

One way of writing appears to be explainable within a "psychology of the
natural." It makes maximum use of natural human endowments of language
competence and of skills learned through ordinary social experience, but it is
also limited by them. Thisway of writing we shall call knowledge telling. The
other way of writing seems to require a "psychology of the problematic"
for its explanation. It involves going beyond normal linguistic endowments
in order to enable the individual to accomplish alone what is normally
accomplished only through socid interaction—namely, the reprocessing of
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knowledge. Accordingly, we shall call this model of writing knowledge
transforming.

A two-model description may fit many other domains in addition to
writing. Everyday thinking, which is easy and natural, seems to follow a
different model from formal reasoning, which is more problematic (Bartlett,
1958). Similar contrasts may be drawn between casua reading and critical
reading, between talking and oratory, between the singing people do when
they light-heartedly burst into song and the intensely concentrated effort of
the vocal artist.

In each case the contrast is between a naturally acquired ability, common
to almost everyone, and a more studied ability involving skills that not
everyone acquires. The more studied ability is not a matter of doing the
same thing but doing it better. There are good talkers and bad orators, and
most of us would prefer listening to the former. And there are surely people
whose formal reasoning is a less reliable guide to wise action than some
other people's everyday thought. What distinguishes the more studied abili-
ties is that they involve deliberate, strategic control over parts of the process
that are unattended to in the more naturally developed ability. That is why
different models are required to describe these processes.

Such deliberate control of normally unmonitored activity exacts apricein
mental effort and it opens up possibilities of error, but it also opens up
possibilities of expertise that go far beyond what people are able to do with
their naturally acquired abilities. In the case of writing, this means going
beyond the ordinary ability to put one's thoughts and knowledge into
writing. It means, among other things, being able to shape a piece of writing
to achieve intended effects and to reorganize one's knowledge in the process.
The main focus of this book is on the development of these and other
higher-level controls over the process of composition.

FROM CONVERSATION TO
KNOWLEDGE TELLING TO
KNOWLEDGE TRANSFORMING

Although children are often already proficient users of oral language at the
time they begin schooling, it is usually some years before they can produce
language in writing with anything like the proficiency they have in speech.
Longitudinal studies by Loban (1976) suggest that the catch-up point
typically comes around the age of twelve. The most immediate obstacle, of
course, is the written code itsalf. But that is far from being the only obstacle.
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Others of a less obvious nature are discussed in Chapter 3. These less
obvious problems have to do with generating the content of discourse rather
than with generating written language. Generating content is seldom a
problem in oral discourse because of the numerous kinds of support pro-
vided by conversational partners. Without this conversational support, chil-
dren encounter problems in thinking of what to say, in staying on topic, in
producing an intelligible whole, and in making choices appropriate to an
audience not immediately present.

In order to solve the problems of generating content without inputs from
conversational partners, beginning writers must discover alternative sources
of cues for retrieving content from memory. Once discourse has started, text
already produced can provide cues for retrieval of related content. But they
are not enough to ensure coherent discourse, except perhaps of the stream-
of-consciousness variety. Two other sources of cues are the topic, often
conveyed by an assignment, and the discourse schema. The latter consists of
knowledge of a selected literary form (such as narrative or argument), which
specifies the kinds of elements to be included in the discourse and some-
thing about their arrangement. Cues from these two additional sources
should tend to elicit content that sticks to a topic and that meets the
requirements of a discourse type. In essence, the knowledge-telling model is
a model of how discourse production can go on, using only these sources of
cues for content retrieval—topic, discourse schema, and text aready produced.

The main features of the knowledge-telling model are diagrammed in
Figure 1.1. The diagram indicates a composing process that begins with a
writing assignment. It could also begin with a self-chosen writing project,
however, so long as there is some mental representation of the task that can
be analyzed into identifiers of topic and genre or discourse type. The task
might, for instance, be to write an essay on whether boys and girls should
play on the same sports teams. Depending on the sophistication of the
writer, the topic identifiers extracted from this assignment might be boys,
girls, and sports or amateur sports and sexual equality. According to the model,
these topic identifiers serve as cues that automatically prime associated
concepts through a process of spreading activation (Anderson, 1983). This
process does not ensure that the information retrieved will be relevant, but
there is a built-in tendency toward topical relevance. As Anderson explains,
"spreading activation identifies and favors the processing of information
most related to the immediate context (or sources of activation)" (Anderson,
1983, p. 86). Naturally, the appropriateness of the information retrieved will
depend on the cues extracted and on the availability of information in
memory. For instance, one would expect that the cues, amateur sports and
sexual equality, would have a greater likelihood of eliciting information
fitting the intent of the assignment than would the cues, boys, girls, and
sports, provided the writer had knowledge stored in memory related to those
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cues. In either case, however, the retrieval is assumed to take place automati-
caly through the spread of activation, without the writer's having to moni-
tor or plan for coherence.

Cues related to discourse type are assumed to function in much the same
way. The assignment to write an essay on whether boys and girls should play
on the same sports teams is likely to suggest that what is called for is an
argument or opinion essay. Again, the cues actually extracted will depend on
the sophistication of the writer. Some immature writers may have an opinion-
essay schema that contains only two elements—statement of belief and reason

MENTAL REPRESENTATION
OF ASSIGNMENT

KNOWLEDGE TELLING

CONTENT PROCESS DISCOURSE
KNOWLEDGE KNOWLEDGE

LOCATE TOPIC LOCATE GENRE
IDENTIFIERS IDENTIFIERS

CONSTRUCT
MEMORY PROBES

RETRIEVE CONTENT FROM
MEMORY
USING PROBES

RUN TESTS
OF
APPROPRIATENESS

WRITE
(NOTES, DRAFT, ETC.)

UPDATE MENTAL
REPRESENTATION OF TEXT

Figure 1.1. Structure of the knowledge-telling model.
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(see Chapter 4). Others may have more complex schemas that provide for
multiple reasons, anticipation of counterarguments, and so on. In any case,
it is assumed that these discourse elements function as cues for retrieval of
content from memory, operating in combination with topical cues to increase
the likelihood that what is retrieved will not only be relevant to the topic but
also appropriate to the structure of the composition. Thus, the cues, boys,
girls, sports, and statement of belief would be very likely to produce retrieval
of the idea that boys and girls should or should not play on the same
sports teams, an appropriate idea on which to base the opening sentence
of the essay.

According to the model shown in Figure 1.1, an item of content, once
retrieved, is subjected to tests of appropriateness. These could be minimal
tests of whether the item "sounds right” in relation to the assignment and to
text already produced or they could be more involved tests of interest,
persuasive power, appropriateness to the literary genre, and so on. If the
item passes the tests it is entered into notes or text and a next cycle of
content generation begins. Suppose, for instance, that the first sentence
produced in our example is "l think boys and girls should be allowed to play
on the same sports teams, but not for hockey or football." The next cycle
of content generation might make use of the same topical cues as before,
plusthe new cues, hockey and football, and the discourse schema cue might be
changed to reason. A likely result, therefore, would be retrieval of a reason
why boys and girls should not play hockey or football together. Content
generation and writing would proceed in this way until the composition
was completed.

This way of generating text content was described for us by a 12-year-old
student as follows:

| have awhole bunch of ideas and write down until my supply
of ideas is exhausted. Then | might try to think of more ideas
up to the point when you can't get any more ideas that are
worth putting down on paper and then | would end it.

Knowledge telling provides a natural and efficient solution to the prob-
lems immature writers face in generating text content without external
support. The solution is efficient enough that, given any reasonable specifica
tion of topic and genre, the writer can get started in a matter of seconds and
speedily produce an essay that will be on topic and that will conform to the
type of text called for. The solution is natural because it makes use of readily
available knowledge—thus it is favorable to report of personal experience—
and it relies on aready existing discourse-production skills in making use of
external cues and cues generated from language production itsef. It pre-
serves the straight-ahead form of oral language production and requires no
significantly greater amount of planning or goal-setting than does ordinary
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conversation. Hence it should be little wonder if such an approach to
writing were to be common among elementary school students and to be
retained on into university and career.

KNOWLEDGE TELLING
VERSUS KNOWLEDGE TRANSFORMING

In the preceding discussion of the knowledge-telling model, it was allowed
that there could be large differences in outcome depending on the writer's
knowledge of the topic of discourse and on the writer's sophistication in the
literary genre. In addition, of course, quality of the written product will vary
depending on language abilities, such as diction and syntactic fluency, that
are not dealt with in the knowledge-telling model. With al this allowance
for individual differences and for improvement through learning, it is not
obvious that a second model is required to account for the different ways
writers go about generating text content.

Consider, however, the following description by Aldous Huxley of his
€COmpOosing process:

Generally, | write everything many times over. All my thoughts
are second thoughts. And | correct each page a great deal, or
rewrite it several times as | go along.... Things cometo mein
driblets, and when the driblets come | have to work hard to
make them into something coherent. (Cited in Writersat Work,
2nd series, 1963, p. 197.)

The process described here does not sound like merely a more sophisti-
cated or elaborate version of the process sixth-graders describe of writing
down thoughts that they already have in their minds. The process Huxley
describes is one in which the thoughts come into existence through the
composing process itsdalf, beginning as inchoate entities ("driblets') and
gradually, by dint of much rethinking and restating, taking the form of fully
developed thoughts. This is the process that we shall call "knowledge
transforming." It is a process that cannot be accounted for by the knowledge-
telling model and that seems to require a differently structured model.

This reworking or transforming of knowledge has been described in a
variety of ways by professional writers (Lowenthal, 1980; Murray, 1978;
Odell, 1980). But isit, then, a process found only in exceptionally talented
people who have made writing their lifes work? No. As studies to be
reported in later chapters will show (see especially Chapters 8 and 14),
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evidence of a knowledge-transforming approach to writing can be found
even among people who have no particular talent for or commitment to
writing, some of whom would even be judged to be bad writers by literary
standards.

Where are writers who use knowledge-transforming strategies to be found?
We find them among talented young students, undergraduate and graduate
students in psychology, education, and English, but they could probably be
found among people at advanced levels in any intellectual discipline. These
are people who, like Huxley, actively rework their thoughts. While they may
not have Huxley's skill in expressing those thoughts, they are used to
considering whether the text they have written says what they want it to say
and whether they themselves believe what the text says. In the process, they
are likely to consider not only changes in the text but also changes in what
they want to say. Thusit is that writing can play arole in the development of
their knowledge.

To account for this interaction between text processing and knowledge
processing, it is necessary to have a model of considerably greater complexity
than the model of knowledge telling. Such a model is sketched in Figure 1.2.
It will be noted that the knowledge-telling process, as depicted in Figure
1.1, is dill there, but it is now embedded in a problem-solving process
involving two different kinds of problem spaces. In the content space,
problems of belief and knowledge are worked out. In the rhetorical space,
problems of achieving goals of the composition are dealt with. Connections
between the two problem spaces indicate output from one space serving as
input to the other. For instance, a writer might be working in the rhetorical
space on a problem of clarity and might arrive at the decision that she needs
to define the concept of responsibility that she is building her argument
around. This is a content problem, however, and so one might imagine a
message going from the rhetorical problem space to the content problem
space, saying "What do | really mean by responsibility?* Work on this prob-
lem within the content space might lead to determining that responsibility is
not really the central issue after dl but that the issue is, let us say, competence
tojudge. This decision, transferred to the rhetorical space, might initiate
work on problems of modifying the text already written so as to accommo-
date the change in central issue. Thiswork might give rise to further content
problems, which might lead to further changes in the writer's beliefs, and so
on until atext is finaly created that successfully embodies the writer's latest
thinking on the subject.

It is this kind of interaction between problem spaces that we argue, in
Chapter 12, is the basis for reflective thought in writing. Writing is not
always problematic, of course, and often we write things that have been so
thoroughly thought out and rehearsed on other occasions that there is no
need to reflect on them. Some writers, furthermore, may intentionally
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Figure 1.2. Structure of the knowledge-transforming model.

suppress problem-solving operations until afirst draft is completed. In al of
these cases, knowledge telling might function much as we described it in the
preceding section. In this way, knowledge telling remains one of the capabili-
ties of the knowledge-transforming model. But the distinctive capabilities of
the knowledge-transforming model lie in formulating and solving problems
and doing so in ways that allow atwo-way interaction between continuously

developing knowledge and continuously developing text.
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OBSERVABLE DIFFERENCES
BETWEEN KNOWLEDGE TELLING
AND KNOWLEDGE TRANSFORMING

The studies to be reported in this book are for the most part experimental
studies that try to bring hidden aspects of the composing process to light. In
this introductory chapter, however, we will confine ourselves to more directly
observable manifestations of different approaches to composition.

It might seem that the way to begin is by showing pieces of writing that
exemplify knowledge telling and knowledge transforming. That would be
misleading, however. Knowledge telling and knowledge transforming refer
to mental processes by which texts are composed, not to texts themselves.
You cannot tell by reading this chapter whether we have engaged in problem-
solving and knowledge-transforming operations while writing it or whether
we have simply written down content that was already stored in memory in
more or less the form presented here. You would have had to overhear, for
instance, our deliberations about referring to knowledge telling as "easy"
versus referring to it as "natural” to judge the extent to which a rhetorical
problem led us to revise our thinking about a matter of substance.

When we see atypical example of what Macrorie (1976) calls "Engfish"—a
string of vacuous assertions dressed up in the student's impression of aca-
demic diction—we fed fairly confident that we are looking at a product of
knowledge telling. But it is impossible to be sure. The student's assertion
that change is the norm in this modern world of today might, in fact, express
an insight sharpened by the struggle for a sententious tone. On the other
hand, if it could be established that that assertion appeared on the page
within 30 seconds after the essay was assigned, we might with greater
confidence judge what kind of composing process generated it. It is such
overt indicators of composing processes that we now survey briefly—start-up
times, planning notes, thinking-aloud protocols, and revisions. The processes
to which these overt indicators point are discussed in subsequent chapters.

Start-up Times

According to the knowledge-telling model, the time it should take to get
started writing upon receipt of a writing assignment is the time it takes to
retrieve a first item of content fitting requirements of the topic and genre.
This would vary, of course, depending on the writer's familiarity with the
topic and genre. Where these are very familiar, start-up time could be
expected to be very fast indeed. A corollary is that start-up time should not
vary with other requirements. According to the knowledge-transforming
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model, on the other hand, time to start writing should, in general, depend
on goals set by the writer, the kinds of problems that have to be solved in
advance, and the complexity of the plan constructed. Start-up times would
thus be highly variable, but they should tend to increase as more time is
available and, unless there is some requirement of condensation, should be
greater for an anticipated long composition than for a short one.

Figure 1.3 (from Zbrodoff, 1984) shows how long people spent between
the time they were given a simple story-writing assignment and the time
they started to write. The top half of Figure 1.3 shows how people responded
to time constraints, which varied from being allowed only 2.5 minutes for
completing the story to being allowed 20 minutes. The bottom half of the
figure shows comparable data for conditions in which there were no time
constraints but where length was controlled instead, with required lengths
ranging from 6 to 48 lines. It may be seen that grade 5 children behaved
exactly as would be expected from the knowledge-telling model. Their
start-up times were very brisf—just a few seconds—and they did not vary
with either the amount of time alowed or with the size of text they were to
produce. Adults, on the other hand, showed the kinds of adaptations to be
expected from the knowledge-transforming model. The more time they
were allowed, the more time they spent before beginning to write; and when
no time constraints were imposed they spent much more time than under
even the most libera time limits. Their start-up times also increased depending
on the length of the story they were required to produce. It may be noted
that the grade-10 students were more like fifth-graders than like adults in
these respects, although there is some suggestion that they took longer to
get started on longer stories.

Notemaking

The data just discussed deal with spans of time in which text planning of
some kind is presumably going on, but the data give no evidence as to what
sort of mental activity is taking place. In a study that will be reported at
greater length in Chapter 8, we tried to bring mental activity more into the
open by instructing people to plan a composition in advance of writing it,
encouraging them to take notes but urging them not to write actual text.
Figure 14 shows notes from a graduate student planning a story on an
assigned topic. What we have here is best described as a worksheet. On it the
writer enters ideas at severa different levels of abstraction, evaluates, and
builds a structure out of them. Figure 1.5 shows, by contrast, notes typical of
a 10-year-old. Except for their telegraphic form, these notes are best described
as constituting the first draft of a text. As further analysis in Chapter 8 will
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Figure 1.3. Time taken to start writing smple script-based stories on assgned
topics (e.g., "Rick goes to a restaurant™). In Experiment 1 stories were written under
different time constraints. In Experiment 2 they were written under constraints
specifying the number of lines to be written (with unlimited time). From Wkiting
storiesunder timeand length constraintsby N. J. ZbrodofF, 1984, unpublished doctoral
dissertation, University of Toronto, Toronto. Reprinted by permission.

show, in fact, going from notes to final text is primarily a matter of editing in
the case of younger students. For adults, on the other hand, going from
notes to text involves going from a multi-level data structure, often set out in
nonlinear form, to the creation of a linear text-a major transformation (cf.
Beaugrande, 1984b).

These differences between younger and older writers are again congruent
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Figure 1.4. Notes from a graduate student planning a story on the assigned topic,
"The Kid Who Lost Things."

with the two models proposed. For novices, composing a text is a matter of
generating a series of appropriate content items and writing them down.
Instructions to plan rather than to write can afect the form of the output
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Figure 1.5. Notes from a grade-4 student planning a story on the assigned topic,
"The Kid Who Logt Things."

(superficially) but cannot alter the process. This is what would be predicted
if these young writers were following the knowledge-telling model. For
more expert-like writers, however, composing is a complex goal-directed
activity, significant parts of which do not involve the actual generation of
text content or language. Instructions to plan rather than to write bring out
evidences of these other activities in the form of nonverbal symbols (arrows,
etc.), comments on ideas, and other types of notes not intended to form part
of an eventual text.
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Such operations on knowledge, only indirectly related to text generation,
are suggested by T. S. Eliot in a response to questioning about his compos-
ing processes:

That's one way in which my mind does seem to have worked
throughout the years ... doing things separately and then seeing
the possibility of fusing them together, altering them, and
making a kind of whole of them. (Cited in Writers at Work,
2nd series, 1963, p. 100.)

How such a process looks from the standpoint of knowledge telling is
suggested by this sixth-grader's comment:

WEell, if he got al those ideas ... well, first of al he wouldn't
know what order to put them in. He could put them in a
redly bad order. And sometimes he might forget half of the
information.... Then he starts writing the next paragraph on
something else, then suddenly remembers something more
about the [firgt thing].... [That's happened to me] once or
twice—very confusing for the reader who reads it.

From his own experience, this student concluded that it is best not to get
involved with separate clusters of information that must then be fused
together. Stick to one source:

| think it's better if you're reading on somebody to get a book
that is generally about him. So in one chapter or in one thing
it would tell you everything.

Thinking-Aloud Protocols

Under normal circumstances, much of the planning that goes on in composi-
tion takes place during writing, not in advance of it (Hayes & Flower, 1980).
Protocols obtained from people instructed to think aloud while they write
provide a means of access to this kind of planning. The knowledge-telling
model would suggest that what goes on mentally in the novice writer would
bear a close resemblance to what appears on the page, and this is indeed
what our protocol analyses of school-age writers have found (see Chapter 8).
The knowledge-transforming model, on the other hand, would suggest that
among more expert writers there should be a great deal of activity revealed
in the thinking-aloud protocols that is not directly represented in the text.
This is what our protocol analyses of graduate students show.

Figure 1.6 gives a gross quantitative indication of adult-child differences.
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Darkened bars show the mean number of words in thinking-aloud protocols,
plain bars the mean number of words in corresponding essays. At al ages
writers say more than they write, but the difference for adults is proportion-
ately much larger (Scardamalia, 1984).
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Figure 1.6. Mean number of words in thinking-aloud protocols of subjects
planning compositions, compared to mean number of words in the resulting
texts.

A look at the content of the protocols indicates that the adults are not
simply being more verbose, but seem to be thinking about things that the
younger writers do not consider. The following is a portion of an adult
protocol. Material printed in boldface duplicates or paraphrases material
that actually ends up in the story being written. The remainder, and in this
cae by far the bulk of the protocol, consists of provisional ideas, goa



