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the writer's trade,

The poet s trade, . g
Ch sterton sa;d "Only one thing is’ neédful - everything."
/"/ \\/*

</

) '1. Intrqgugfqzz -

7 tal 1ng to oneself; or that it is conversatlon wr1tten downi.

/the1r

/

;

What is Writing?
/S,
exerc1se to

an improve

penmanship;

L 4

3

that

11 ngu1sts, literary analysts and rhetor1c1ans

N

A child in school might say that

is a strange one’
J.L. Borges- °
- /e
writing . is
it 1is an extension of
. { .

yoets,
given

have likewise

definitions

of

writing.

gPerhaps

define because it ,cannot. be separated from

writing

tﬁinking,

creating,

is difficult to

Qr

eéen. from life experiences. _As an act of communication it involves

both a writer and a.reader,

writer, one. needs

L}
said, everything is relevant\

f

In the midst of this

answers to some

‘learn to write? . Why 4o some people have

as well as words on a

complexity people.

specific gquestions about writing

still

difficulties

‘page.

To

-

need to

in

be a

to take all of this into éccount; as Chesterton

“know
:. How do ch.ildren

Wwriting

well? What is the best way todleach writing? «Can there be a theory
of good writing? Questions such as these define the goals of our
. inquiry.

-

But where do .we begin in the analysis of a process

as

complex

as writing?

three

enough\?f what writing is all about that

or

Rather. than attempting a global analysis, we have taken

perspectives,.

we_can
/

of the qua%tions posed above.

flashlights, which we hope will illuminate

P

formulate tentative

‘The advantage of a

answers fo some
Ey '. )
flashlight is that -it highlights only certain aspects of the
ptocess, allowing us to concentyate on those and ignore the rest,
N e v“*\"»w-..,. - k
. - . et e %_.. .

:
. . -5 -
:

.t
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.whrich remain in darkness. The result of such an analysis, then, is ¢
. 4

K}

not ‘a ‘Coherent and unified theory of writing, but rather some new
H ‘ - , . 1§ .

insights into the process from several-perspectives, and new sets of .

-
-

‘questions whose answers would.contribute to a more comptehensive

theory. oL ' W
/ h ~
‘. With our first flashlight, we see writing as a communicative

act (Sectiog;Z). The ohsérvation that to write is to communicate,
N .’ BN . . .

‘ 'thbudh commonplace, " has major, and, sometimes surprising,\
. _implications for a theory of writing. It forces us to focus on the ‘,?

~ »

active role .of the reader and 1leads wus to an emphasis on the
addieﬁce in choosing tasks for heginning writers. With our . second
f¥a§hlighg, we see writing in the context ‘of a taxonomy of
communicéti&e‘acts. In Section 3 we, explore the differences between ///(//

? »
writing and conversing, writing and lecturing, writing a play a

writing a stdry and  spotlight the important theoretic

*

practicallimblications of these differences. Our third flashlight |

focuses on writing as a decomposable process whose product must
still fulfill an overall communicative function {Sections 4-8). To

this end, we train the flashlight sequentially on various

‘subprocesses of writing - discovering and manipulating ideas and

¢ A

gerierating text at different structural levels. The analysis is
. only an ifitial attempt to specify the elements of a process théory

of 'writiqg, a theory which will evolve from questions suggested by

" , o _ * A
. this process-oriented view. ,
: *

These three perspecbives allow us to begin to formulate answers

- .

to some of the questions posed above. 1In terms of teaching writing,

' i -

thgy lea¢ us to search for tésks which, althougk tHey are less

s .
‘ .

O 2 P R , B
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. . complex than writing a story from start to finisf, $till maintain o
- . . . - . s L 4
RS the primary function of language - to,_ communicate to an audlepce

v " "

(see Sekctions 9 and 18). To take an 6ver—siﬁp1efekéhple, we ‘would .

prefer the task: "Write a funny sentence using the word. 'banana‘"

N

L.

. . b v . ( A
» to the task: "Write 5 sentences each using the word 'banan&'"

Lot
«14!
3

‘because the former takes into account an audience who might laughégt

-
s -
2

4 the sentence.,//// . : o S
A - /£ < &

*Another implication for education follows diréctly from viewing
. - . & -4 ' g
.- ting as a process composed of subprocesses.. Tgaching people to: .
aching

'féeparate the various task components allows them to learn how to use

~ _ the most effective generation strategies for each subprocess, how to

-

~edit gith respect to each subprocess, and how to ignore other

1

constraints while working on a subprocess (Flower & Hayes, .in

press). People who write a lot develop many of these techniques in t

the course of their experience, but they are not usagily tatight "to

‘children explicitly and must be learned in % painful trial and error

fashion. .Yet, knowing techniques 'is clearly not sufficient for good

.
.

writing, since a technigue for achieving one communicatige goal may
-2 . . b

. . . ‘
*. interfere with the achievement of another. For example, the

v
.

o
& »

introdrction of humor may strengthen the. hold on the reader's *

. interesst, while simultaneously lessening the reader's respect for a

" position being argued. Our discussion of writing as a communicative

" act with explicit goals providesv a preliminary language, for
) discﬁssing these interactions. ” : ' ff\

- Equally import;nt for a theory -of writihd ~and for 'teéching
Qriting is \a theory of the text-structure const;ainté opéi:;}ng in

ctures

fluent writing. Such a theory would be a theory of godéd s
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.

of well-formed _struétdres. Most theories heretofore
= A

have concentrated on defiﬁing‘ well-formedness. For 'example, a
sxg;actic grammar attémpts to specifx ‘the set of well-formed
seﬁten;es {cf. bhomskyr 1958) and a story, grammar attempts to
qucify tﬁe seF.of.weil-formed stories (cf. Rumelhart, 1975). But

%

books on how to write (cf. Strunk & White, 1972;,Hai1, 1973) specify
. -

a different class of constraints on sentence, paragraph, and text
structures; constrQints designed to make texts more readable and

memgfable. The good structures fitting these constraifts are in

general a subset of the set of well-formed struétures. Our focus on

the subprocesses of writing and the ﬁﬁxuctufal levels of text

"provides a framework for defining effective text structures.

Finally, a theory of writing should provide a description of

-where the major difficulties arise in the process. 1Insights into

these difficulties arise i;om a consideration Jof the differences

oot

among various language experiences and the more demanding cbgnitive
« N . ’

skills writing entails. We provide here some€°gharacterization of

the, problems most often experienced by beginning writers, as well as

some techniques for surmounting these problems.

v

2. Writing as a Communicative Act

One might think of writing as a process whereby one person
"moves”" ideas from his or her mind into the mind of another. Such a
view, often called the "transportation metaphor", appears plausible

at first glance. I@tfgonjures“ up phrases from mathematical

: : L ‘ s LN f/
information and communication theory such -as the - fate of

information transfer", which in turp suggest » that writing is

"
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basically "tranéferring ideas to paper."” .Reading is-'then a process

A Cognitive Science Approach to Writing

"of recovering the informatign in the text. If the channel is not

too "noisy", then |the gdeas'ﬁi‘L have moved successfully from one

.. mind to the other. ’

v,

That the traﬁspo?tatio melaphor i; hobelessl§ inadequate can

b - ¢
be. seen from a ¢ongideration

[ 4

£ two poinis} oné related to the

.
-

writer, the_  other to the

4

reader. The first point *is that idéa§

necessarily evolve with the production of text. “~What seem to be
become two, or four, when they must be
to connect’ ‘ideas causes connecting

Y

three good pbint§ initiall
expressgg,in'WOrds: The nee

ideas to be produced. Wor s themselves stimulate idea production.

P

These phenomen& are central,| not juét incidental, aspects of the

s the ideas we "move" to the paper come

-

activity of writing. “¥h

{ into existence during and because 0f the act of moving them. .

' -

The second point ig thiat the sugposed channel for information

ffbmﬁ the writer to ‘the/reader is worse than unpredictably noisy.

<

role in determining what . information is
3% - -

to be transferréd and/may, tead not only between the lines, but

’ 4 N N .

Informatiom néver intended ‘to be

The readler, plays an activ

entifqu ‘outside them,

, : h ) ta
‘ communicated can be- 'understood”: by the reader. anwing that the

b

reader is an active p rticipan&\should and does suggest to the good
- . i

@
2

writer a concern fgehow the text will be read, not just how it is
'3 v

written. The writef must, in effect, "take . the: position of ,the

re

- ¢

reader, and interpret the text as the imagined reader would. This

means that the writer 'has to apply his or h eliefs about how the

v

'+~ reader’ will construct - & 'model of the text's meaning. Whexe the

-~ e ] 13 ) ' 3 3 3 i
meaning would begome uncle#t, the wrjiter must re-write, taking into

- .

i

wat
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account .how the imagined reader might be strayiné down the wrong

- ’

pa h. This constralnt on writing is, of course, impossible to apply "
pe fec ly for one reader, much less® for, all readers. In fact,’ one

of/ the “post d1ff1cu1t aspects of yrlthg, espec1a11y for beginrners,

- .

: 5 Y. . -
m#y be the necess;ty to address an-’hnkgowg and non-individual
audlence‘ (see Bruce, e}977 for® a discdésion of this issue as it

applles to reading). g ’ 1

; Rejectlon of the transportatlon metaphor ‘widens the scope ‘of )

{ ’ o
guestions a writer should be concerned with, but also makes possible *
fbetter writing. Fox example, a - writer should consider'that a.

[borrect idea, well expressed, may still fail to achieve the writer's
| A e .
' purpose. The writer needs to ask questions such as the following:

©
- *

-Is the form of text (e.g., parody,‘a?gument, fable)

appropriate to the function it is_exbected to serve?

e #

-Will the imagined reader be affected ig the desired way?

- : ' : ' - . :

; -Are simultaneous functions (e.g., humor and information)
- ‘

| : . .

i being served?

; .

/{« -Does each “structural level achieve its purpose?

In an effort to make this analysis more focused, we have

.
3

/ identified four principles .that form tacit objectives in any

communicative act. In writing, these objectives are realized by

Zf ‘ different structures and dev1ces at d1ffere t levels\‘ f a text.

There are sometimes other objectives, such as making a text legally
Lo : /

unambiguous, but these four appear to haveg the greatest generality.

Comprehensibility - An.important objectiye in‘writing is te make the

text as easy as possible for the reader to understands What the

4

_e- 10
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writer must do is to give the reader enough clueglto construct the

~

.correct model " of the teft.. Some strategies that’ incréase’

. . . . B B ¢

comprehiensibility are the following: using examples to .illustrate
A _ - 6

general principles, £i11ing in intervening steps in argumentsbkénd

i

using short, simple sentences. . T

>
-
i .
H .

Enticingnesé -~ If a reader gets bored and puts aside a text before,
finishing it, its comprehensibility is. irrelevant. Therefdre, it is

~important to use various ‘devices to hold the reader's attention. 1In

1 . . .
cohjunction with this, it is sometimes wigest ‘to include the most

¢ ) R
important information in the beginning, in case the reader stops

reading for some reason. There aPe a variety of devices designed to
accomplish.this objective: pyramid text form, the use of suspense Or

humor, and entrapping the reader emotivonally with thefcharacters.

Peréuasiveness - Commonly in efpository texts, the goal is not only

to explain some set of ideas, but also to convince the reader  the
- L .

ideas are true (Martin .& Ohmann, 1963). Theréare a number of

°

devices used to make texts more persuasive: the argument form jpsed

&

in~ some texts, d4dmission by the writer of any problems or

' - .
limitatiqnsﬂ the detailed description of methods wused, and the

b

invocation of authoritative opinion.

-—
[ 2

Memorability -~ Aﬁ'important principle, particdlarly for expositéry
writing, is to structure the writiné‘so that the reader can hold tpé
3 ?!- =:=:a=h‘ . . ' ] R 9'. =
essential parts of the text in memory. This quality, which we call
memorability,* goes beyond ease of understanding. A text can be easy

to understand,. but not very mémorable; magazine ‘artiéles, for
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L)

! - . . .
" example, are oftew highly readable but nearly impossible to remember

after 'a few dayé. ) . . ¢// T

. * ‘. -‘ [} [} . . ) ' ; ’ . -
s Memorability 1s achieved in a- number of ways .at different .

levels of text. ‘Using structures that are easy to remember, such~as  _
_ ' V- . ) 4

tree strhbtuges, lists, and tab‘F§, is one important means. The use

-

of headings and statements about the structure of the text also -help

- A d

the reader organize the material to remember the key points.

Experiments by Meyer (1975) and Thorndjke (1977) have éhown how .
. A - 3 _
different structural aspects of. text. affect people's ability to

remember it. ' : ) o
The view of writing as a communicative act between . the writer

Id

and the readers, rather than as idea transportation, leads to a

f-
number of research questions:,

. ) e -

-How much do writers differ in theéir implicit use of a :

model of the reader?

-Can a beginning writer be taugﬁt to think of the text
from the-perspective of a typical reader? ‘

! »'\ > * a -
-How does writing differ from other communicative acts?

-

-What techniques are available to a writer to avoid having , ,

* l\‘ « .
to simulate the imagined reader at every step?
~-How can idfa producfion and text'production be integrated?. ‘

A}

AN -How can a writer evaluate the text with Eespeét to its ; >
//: " purpose, given that ideas cannot just "be" in the text?

/
/ v
e H s B L. B > \
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3. ertlng and Otber Language Experlences ' :

s

-
~
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C e . p e et
, &  Cognitive Science Approach to Writihg

There are many 1nherently dlfferentfﬂynguage exper1ences, from

read1ng comics to 11sten1ng to a lecture, from writipg a letter'tov

talklng w1th fr1ends, from wanhlng a play t

of these places dlfferent demands upon the par

which account for some of the speclﬁlc d1ff1culﬁ1es

various medlax ‘

uhtil we hnderstand its relationship to the
. .

axnovelL Each '

c1pants, dlfferenpes

exper1en9ed in

[ >

oral  language

experiences, upon *which xchildren's linguistic knowledge is based.

" fall ineo,iwo

and those having~to do. with the message. We give a sketch , here of

-

]

the significance ofothese differences ( ee~§ubin, l§78, for further

2R
details) .. | N ?k g

» .
. -

-

3

major categories' those having to do with the communlcatlve medium

3 @ 3 I3 ) 3 . A ’ A
wlth respect to communicative medlum, there are at least seven

: X\\ ngenglons along which language exper1ences'can ‘vary.
3

message: for example, between be1ng in a cohversat1on apd wr1t1ng a -
N .

,» [N -

‘s

Thé contrasts

:

are— madg. - between the experlenCes, not just the ‘'vehicles for the

story,' rather than between a conversatlon and a story. In terms. of

the seven d1men910ns, a person s oral languagg experience lies at

one extreme and wr1t1ng a ;tory at-the other., The dimensions are

the followlng - : | ¢ ol
< b‘. ! ) '

[N . -

JInteraepion - A person in a conyersationh can ask
. —z R '

-

-

L4

and be asked
- r

- i - . N 1 o "
'questidns.A A writer, on the ‘other hand, must ensure that the

T " . N
message will be. qnderstood w1thout such interaction,

much“ngﬁ%er demands on his or her model®of the reader.

There are thus

-

~.~;

- -

_part1pular, we cannot fuL&y understand\writing‘.

~F e

v

-

L
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N N I.nvwement - In conversatlon each partlcipant talksz’to the others.
. . . h L7

\ Writing is only occasuﬂuuly dlrected’to a spec1f1c person° it is,

a l
s s so@etrmes dlrected to someone other than the reader,r and characters
v"ﬁ ” ¢ . - :
1n a written story dlrect their dlalogue to each other, not the
A . reader. These are major compllcatlons for the person just 1earn1ng
. to write. 7 RS Ty o VAR .
I3 ’ . . . - ; N {
\ * .. . . . " ‘ " ) . ) .
Modality - . The. techniques used in speech for emphasis,

‘clarification, etc. are often “unavailable to the writer. For

Yg

example ,’ the sentence, "Mary brought the cider", could mean, "It was
/ . -~ a “

Mary whe brought the cider" or "It was the cider Mary brought.” In

* " .
. speech,” one would ‘use stress to accomplish the same function that
s ) .t ] ’ .0 ) oL s
the relative clause construction serfes in writing.

¥
-

Spatial Commonality. - W ‘writing, one does not have the benefit of

. - ~ y

communication such as gestures and facial expressions and easy

_reference to,directions and places, e.g., "here® and "thete"

-~

’
-

Temporal Commonality J'Similarly, a writer must work with the fact

that _the reader will be reading the material at a time different

from whem it was written.

f

Concreteness. of Referents - A writer cannot taRe advantage of: the

-

[4

shared visual presence of objects and events, é.g.,."this bowl",
. . , . &

."that window". Descriptions of such -objects must be built up step
by step, rather than perceived all at once.

2

’ R A \
e

i M 4 Y

3 N \

i v

1

v - .
\ . \

R £

a shared spatial context which e;lows the use of extralingdistic?

]
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. o ’ . . . . -
Separébilit of Cﬁaréc;ers - The”writer must use linguistic devices
‘to make distinctions among di}férént,beéple}§ statements and Ipoihts
of iv'iew;"in cpnveréaéidns; the éour§e of each.utterancé’is moré
immedia;éiy clear’. a0 ‘ ST - "
’ ' . T ' Y

* »

’

‘a gpdry' differs from ' the typiéaI oral  language

Writing

-
. .

experience in thit thegiJ/és no interaction hetween the sender

13 13 E
(writer) and the receiver (reader) of the story; the message cannot

. . Joor RN ) - ( < 0 »
be directed to: gne reader; thé‘modality is” text, not speech: the
reader and writes.do not-share a gpatio-temporal. context; and the
. .. ) '.‘/ 3 :S ‘ . ) .l, %
writer must make a special efforf to msintain the distinction' among

’
[

4 . R ' -
different people's statements and points of view. Some. of jthese

Qifﬁegeﬁ%es are® illustrated in Fijgure 1. Tpé Soxes represent
languagé experiences and the. arrows bethen ithe boxés show the’
dimensions of variation. The center béx,'labeled "KIibp", répresénts-
a child's typicél oral languége é;perience. Foﬁlowing the afrows;

one can- see that "writing a play" or "writiﬁg a, story without

N

pictures" is maximally removed from the KID experience, and hence,

“

presumably, from the skillsﬁthe child is most familiar with. .

o .
The disparity (as communicative media) between a child'§

3

. \ L] . . -
typical oral conversation and writing accounts in part for

e . . £ .
difficulties 1in learning to write. But.the experiences also differ

-

in terms of messag . While conversations often wander from subject

to subject, good tex%s ha&e a topical coheréncg wherein each

. . .
I’ .
.

sentence gives negessary information about characters, situations,
plot, 'or ardhment. The purposes of participants in conversations
are also often ill-defined. 'Thezﬁcan changé rapidly depéhding upon

2, Ce
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Fig. 1. Differences among language experiences as communicative _
o, medja. . The box Tabelled "KID" represents a child's .
’ typical oral language experience, while the other boxes
.« v - show experiences that differ along one or more dimensjons.
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fundamentzﬁ w%%%; \Whlle the final text‘mast be|a.linear eequence of
R , - . ¢ '
~words, th %t of the process of idea produétiom is |a - set of
¥ v . Y=
o BN SN . :
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' Bﬁnce,)et al 3" a CognitiyeTScienbe Approach. to Writing.

f"
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v M ) . . ¢ . . .
o ’ ¢ 2 , ‘
i . , . s , &

ML

the‘

"'s\«;:r;i

,n-.

‘51tu£&fbm Textsf’ on the other hand require 'themeé to  be

cey
’”

g, ¥

qntegﬁaﬁgd ;o serve a sustained purpose. These diffetrences need to -

/
‘be ex b?gd 1f we are to bu11d a theory of wgiilng or»to understand
\2‘\‘ % .
the deV@lopment of wr1t1ng skills, . ~ - .
k “~ - ' ‘: " * " [

a‘& . . . . _
4. A Process ‘Model of ertr_g '

~ Wlﬁ@ the perspecslvee glven'above‘in mind, we now examine' the

process by'whfch a pi?Ee of text is constfucted (see Q}gure'z)g'w.ﬁ.

ith two notions in his
)

-
heaq ,an 1§ea seeklng a “form and a form seeking an 1dea. , Whén these

not;ons cag together he could produce\

4

. We would-like to

,structures, ,that make wr}tlng possible. Tﬂbogh these processes may

i et e s, S

\ o

occur simulta%eously an finteractiVely, a gopd way of understanding
' . - - )

\ . P

. e ' - 7 ! 13
them is as separate ‘steps in a procedyre. The

v

urpose of the

A
-/
s

W
procedure is to credté a text that~ sat%;fles a |-variety -of

constralnws, comihg 'from ‘three sources: téxt structlire (wn\f are

e

ﬁ”ﬂ

good Sentenc§ forms, paragtaph forms, and textf forms), content (what

i

an pgrpose

t is his or

ideas are to§be expfessed and how are they r lated),

o ~

m.'?
mw

her model of e reader) © Trying to satisfy-all these xconstralnts

( f»
;‘:ﬁ{
%ﬁ?<1t1ng d1ff1cult, often leading

adults and chigbuen. . ' .

.diﬂv

(how does e writer want to affect ‘the rea?er and wh

at once makes to "ertlng¢block“ in
|
\

.

2

L iE §
The=« proggéses of 1dea productlon anﬁ text|
» %
|

ﬁtterances .of"other‘ part1c1pants or upon events in theé’

+

and the * forms, or

productloh élffer in
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.good texts; and fourth, editing both ideas -

!
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~communicative goals.™ . !
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. S %vJ ) ,ﬁ‘ .
. - ¢ \ .
déideas with? many internal connections, only a few of which may fit

- the linear model desirable for text. Although the ‘set, of , ideas

generated is subject to rules of loglcal con51stenCy, plau51b111ty

and relevance, theSe rules dre tradlt1onally less codifjed than the

\' ‘£,

rules for text product;on, and the.number of" allowable relathnshipsh

«
b

between ideas is greater than the number of allowable relationships
. AR

"between elements of text. This difference is reflected in the fact

o~
s

that advice given for idea |production usually has a free-style

—

quality to it: people are advised to brainstorm, to use _gdventurous

thlnklng( or to employ synecths (Bartlett, 1958; Flower & Hayes, in
oress}),> while . advice .for tht production is more structured and
{ .

rule-oriented. . | ‘

: f '
In the next four sectigﬁs}y;zeiscuss firgt, the production of
s \ B . . <, " o ) 3

]
1

7 . 5‘: . . s ,
‘ideas; *"second, the productiohjof text; third, d?vices for producing

and text to meet

k]

N

Py
5: Idea Production . / : ‘ﬂ

Al

At least two differen subprocesses are involved ln idea

’ ’ - /u
production: discovering ideas| and manipulating ideas. Separating
. L] ‘

the different subprdcessesi allows ta writer to apply systematic
~

generat1on and ed1t1ng strateg1es for each proifss. We describe
below some strategles thal are most effect1¥g for™ ?xpoéf@x&nnxg\t
that can be applzed to other forms 0f4§%lt1n94%5”3211 7

~ ~

,The two substeps of . idea production are 1llustrated 1n Figuree

H

3 and 4. The figures describe the wr1t1ng of this paper. Figur? 3
shows‘some.of the ideas we collected (but did not necessarily /use),
, s
) ‘é\ \"

4 N ’ . .
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Fig. 3. Collecting ideas. The fﬁghre shows some of the ideas
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of the writing of this paper.
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while .Figure; 4 ngaw the manioulation;EEﬁs some of the %deas.
Throughout, the gener t}on of c“1deas was subject to éontent
constraints, wh}ch were 1in turn modified by purpose constraints.
Fog example, our - intentjon in éection 3 of theafogber uas to
emﬁhaslze aspects of writing that have- 1mp1;catlons for 1earn1n§ to

rlke. Th1s purpose mod1 ied content constralnts, wh1ch spec1f1ed

.

ween writing and talking were to be

.

that the differences be

discussed, in thé direction of more_ detail on mediumfdifferences.

Some of the/quest}ons ugaested by this;view of idea production

are the following: « o
-What are the“different w%y§ people collect ideas (e.g.; «writinq‘
down random thoughts, wr1t1ng down remarks of others)?

-How much cah one. focus the collectlng process?

.

~Can colIectlng ideas be done:.as a group project?

-~

»

—Wwhat are the djfferent strategies people use for idea generation

-

_té.g., compare and contrast)?

v

~what ~ str tegles are‘used for representing and writing down the

A

'11deas thdt Jare formulated (e. g., categories and 1lists, random

-

collectlons, boxes and arrows)’

-What are the dlfferent ‘ways people group 1deas°
‘eﬁ ‘

7 ~What rrelatlons deflqg groups (e.g., temporal, ogical,

.example~of, subsumes, santithesis)?
1 ©

'
[3 . *
-t

%, 1 stcoverlng Ideas T«
Fortunate 1ndeed would be a®*writer whose -ideas were always

orisp and full developed. He or, she could thern concentrate every

r

bit of energy on developing structures to express those ideas.
- . . 4 ?

’ a by N v "%'\ . e

w ’ N = ”~
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. of us s66n learn that that -writer 1is someone.’ else. We resign
‘ *

-
«

- </ g
> " : 4
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) . % b4

. &
o £ N .
- ‘ % . . ' :;', >
ourselves to. the possibility of change in our ideas,as.we try to
formulate them. Writing becomes both aathinking and an expressive -
L . o - - .. o 7. "
ks . fb‘ ES " .
activity. ~ Van Nostrand's "functionalr writiqg"r (van Nostrand,
A . Ke IS . 4, Lt - 5 .
Knoblauch MQQplre, & Pettigrew, ~1977) g a- "good example of a

f ecreativésthinking and

\
currlculum whlch recognlzes this upity

- . . @ 5; N h ". : - L. P .

wr1t1ng ' ‘ : . N . * ~
‘ . ‘ ¢ B :
: Thlsiapproach to wr1t1ng 1S‘a1tbgether natural %and eff&ctlve,

: Hoow R :

' yet the p;pceSScof dlscoverlng 1deas I's often om;tted in dLscussions
of wrltlng ;Q our mpdel, of wnltlng, 1q;1$ aqmlnteg;al'part.
Whether we calll it "cqgating“, "discove?f“, "collecting" or

[N ’ -

catchlng it is. p£o5ab1y best characterlzed by example, and by

PN

examples of methods to do it. It”is the process of observ1ng with a

‘ trained eye, oﬁ gatherlng data that can be, used at sﬁge .unforeseen

time. Flgure '3 shows some of the collectlng tha?;preceded‘the

3 13 b - ’ 13 » > 3 !
writing of this paper. Experience with computer modelling of

%
<

conversatioﬁg,‘ for instence; eprovﬁdedl us with deté.pgtentially d

relevant to.the'writing process. The 6 data was, however,‘{neither

J

well formulated nor connected.to other data in a useful way.

The format of Figure 3 is intended to'emphasize thie.relative

- -

formlessness of 1ideas at the 'collecting stage. There are,

never theless, some constraints thet apply, eyeﬁ at thie stage. Each
of . the ideas is evalueteé for iﬁs relebence;to the subject.matter,
wgitfhg:’ An example of this is’ he evolution of. the - igea that‘ a
readetis task is that of corfstructing & model of a’story, to the
idea that the writer's “task 1s/to supply tpe reaéer with sufficient”

cues to bu;ld that model . 4he impetus for this transformation is,

'Y
- "

S / -19- 23

Ly

-




s T -

. J - . .

Bruce% et al. - A Cognitive Science Approach to Writing |

the. writer's 'desire . to view the -original insight from the
. — '
perspective of the writing process.

\

'

One of the simplest yet most important strategies for writing

on a given topic is to'write down all the ideas that are related to
the topic. It is importint to /do’ this before imposing a text

o~ o !

structure, in - order‘“ﬁp include as releuant' as many ideas -as
'possible.'j(FlowerJ& Hayes, in press).

Other systematic strategres for discovering idéas.incluoe:

(a) Free associating on the topic.

(b) -*Keeping a journal of relevant ideas and events.

(c) Brainstorminékwith\a group.

(d) Look1ng in books (source materials) ‘

~
(e) Gett1ng suggestlons ‘f¥om a teacher, parent or friend.

_Essential toc¢ all these strateglesx\\;?rgettlng the ideas down ‘in
™

tangible form, so that they are ready idea manipulation, ' the

next stag@,‘ ’ ‘ ) 5 A

'y > ! )
5.2 -Maniplilating Ideas 5 N

» \ "

The beginning of imposing”structure,on a set of ideas is tofput
the ideas 1nto groups, combining smell units into successively

larger ones. The groups themselves become stimuli for further 1deas
' ’ . * L - "

(as shown in Flgure 4). To stlmulate as ‘many additional ., ideas as
. . :, 3 2

"possible, the writer “should try various groupings, noticing ‘any

systematic patterns that occur.- .

-

. -
Our goal in construct1ng a theory 'of idea, production is to

identify the strategles appropr1ate to dlfferent subprocesses and to

spec1ff when partlcular strategies should‘ be used. ' In general,

a. T . 7 -20~ 24
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In fact writers often use * one’ step as a stimulus to. the others.

s %
. 3

Bruce, et al. A Cognitive Science Approach to Writing .

- - ~ -
~ ~ I -

these strategles for wr1t1ng are not carr1ed out in a str1ct _.order.

\e iy : C
Some wr1ters, for 1nstance, wr1te down as mapy ideas as poss1b1e in

no particular order, under the assumptlon that groups will emerge.

¢ »

Others'define-groups f1rst in order to fac111ta§e "the . production.

In - either case, the processes of idea collection and idea

v Ty . . - RN
manipulation are interleaved, each providing .material for the other -
ut - ) ~
to work on._. .

- -

There are various strategies for systematically grduping ideas.,

-

Most of them - operate ‘so as to generate new - ideas as well esv
structuring the original id€as. We can -illustrate this with two
types of structuring strategies: : -

»
. .o £

Compare and. Contrast: Here the writer juxtaposes ideas-in order to

notice their similarities and differences, looking for analggies

¢

"that underlie similar cases, and for explamatory principles that®

produce the similarities and differences. For ex@mpie, if a writer

is trying to describe the experience of eating a banana he or, she
will notice it is not as squeshy or tang§ as an ;apricot, nor as
crisp’ as an apple, nor as stringy as meat. By systeﬁeticéily.
exp¥oring the space of.foods, he or;she will think of Amost of the

. ~ A
dimensions in which to'describe how a banana tastes.

‘<

Taxonimize, ﬂﬁXMensionalize, Componetialize:~, Another effective

>

strategy is to try to find~ways of listing the " ideas to' form a

taxonomy. For each rlst the writer should then look to see if there

-

is an underlylng.d;menslon or dimensidns that 1mposes structure on
> - »ﬁwr "s"f ‘ ’

the‘list. If there 15 a dimenslonallzed space under1y1ng the 1deas,

S I :

L]
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then it may be poss1b1e to 'see the explanatory pr1nc1ples which

structure the space.' Furthermore, 1f there are any m1ss1ng p01nts

u, 7

or cells, a new idea correé“ondlng ‘to that cell can be generated and .

LS

checked for p1aus1b111ty. "In this way structurlng 1deas generates

<<

An ‘example of the effectiveness. of this strategy is the

ﬁ - *

Mevelopment of :the periodic table fn chemrstry .. Before ‘the

dlscogéry of thei%erlodlc table, the chemical elements merely formed

groups - of similar entities. Mendeleyev s Jdlscovery of the

two- d1menslona1 structure of the élements led to the discovery- of
* -

tv ~y

new e1ements whlch f111ed m1ss1ng cellseih the structure, and to

discovery of% the atomic mode1 whlch y1e1ds some 'explanator.

pr1nclples underlylng the organlzatlon oﬁ the’ table. T e x

6 Text Productlon - .

L it is ‘necessary to impose texjig

I
t

In or?enk to»proguce tﬁoﬁt

structures,pn the 1deas t structures occur at d1fferent levels.

y
- - e > .
. R

The ‘longer the text,

P

the more 'such -levels there. are. ' Fot

-~

N ""a’ i N .
s1mp11c1ty, we w111 assume that thére ane ’ s% four levels: the'

-

text level, the paragraph 1eve1, the‘sentence level, and the word

, .

level. In most of. the dlscEsslon we w111 be occupled wlth only the

;-’-\ +

_first three 1édeis. Separatlng the various steps in produc1ng text

¥ r-

structure helps the writer inm two ways: it 51multaneously éases, 'theu

*

number of constraints that, must be sat1sf1ed at gne the and 1t

-

increases the‘leellhOOd of SatlszIDg any particular constrglnt

b}

Figure 5 shows a trace of these steps for a paragraph of thlS

! —

b}

paper. The flrst: box shows’ the major  sections 0f the paper.

. - "
* ’ N s ‘e -
- g v - *
- . . ¥ -
.
; . @
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"
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%
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-
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Section 3 is then -expanded " into paregraphs. Fihally, the last

paragraph is expanded into idea unitg. Each of the idea units is °

v - : r i
expressed by one or more sentences, e.g., the.lead-in:

child's typical oral conversation and wkiting accounts

r

ng to write.” But the~ .

in part for difficulties in lear

’

message. °
‘ ) 4

: ¢

mediym is part of difference, but message 1is also

; v -
experiences also differ in terms. of

express the first idea unit:
important.

The processes involved *'in producing text, whether they

operate on the word level, the sentence level, the patagraph

level, or- the text.levél, must produce a linear sequence which

satisfies gertain grammatical rules and- which simultaneously

achieves importanr communicative goals. 1In order to spare the

writer, the process of simulating the reader at each step, certain
£ \
dev1ces and}wggventlons have developed Wwhich reflect the results,

of the s1mu1atlon They represent, in essence, comp11ed wisdom.

Some of these cpnventlons are self-reinforcing; the more writers

use "once upon a time" to begln a stozy, the more readers w111

come to'expect that opening line and the more wr1ters w111 cater

v to their expectations. The following section Ilsts some textual
- . A4 .

devices which aid &riters in the  difficult task of finally
‘producing a linear rigresentatlon of their ;deas
Some of the .research questlons suggested by th1s view of

generatlng structure are the follow1ng. e -
w“"‘ R " ) '

- 24 - 95
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* -
- . 4 LY
- “r

.

_-What are the usef{ breakdowns of stricture into 'levels

(text, paragraph, sentence, etc.) ,

. o r .

~What are the different ways, people satisfy strugture
. . gt N Lo

— . constraints?

14

\ ;- : : N ’ .
f/ -What are the most effective methods for satisfying structural -

‘ - constraints? ) - ‘ - .

~How should transitions be handled? .’

%

,~What is the relation between text forms  (e.g., séory or -

érgumept) and structural levels? . - .

Py Ny, i . ‘ b4
. 3 .

7. Devices for Text Production Lo
- N PR % , -

The tacit goals 'of writing are realized by at least three
b : e / 4
.different Kkinds of devices: structural devdces, - -~stylistic

”

devices, and content devices. Sometimes a particular device

+ serves several different goals%y sometimes it may serve one:
objective, while interfering with another~ objective.,-alﬁ«

) different types of texts, each of these goals may be moré o;.lesé

.

important., Thereforf, it is essential to determine how ‘different

-

‘devices affect each of these-goals, so - that their wuse rcan be

opt&miZed to‘ﬁerve the specific goals of a particular text. , .
’ . .

“7.1. Structural Devices -

, The goals "of communication can be.achieved at.differedt-
v A, : .
. levels of text structure. At each level, there  are specific

~ forms that the writers can use to help fulfill those principles.
¥ . . 2 . -
We will describe structures at the text, paragraph, and sentence

. ¢
levelsy” bearing in mind that in longer texts therg are often

+ - ~

additional “intermediafe levels. . o e

- - g

.
§ L]

. “
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-

7. 1 l ’%@xt Level Dev1ce5' ’ e

T . ’ - i
-

The fbllow;ng examples 111ustrate the kinds of text-levei

forms that occur if writing. s

<
. - hd
FES P

- ' -

. Pyramid Form: -Any text can be structured '80 as to cover the most
1mportant ideas’ or-events f1rst, and then to fill ;in more\ and’
more - deta11 _on succeed1ng~passes through the materlal Stories

are covered this way 1h newspapers, Sso that readers can stop at

>

dlfferent, levels of detail. This is also an effective structure

“for textsd%e51gned *to teach sidce it covédrs material in the

G

"order easiest to learn (Norman, 1973; Collins & Adams, 1977)
: A

.
]

’ . s A I

., .. Lo 2

Stdry ‘or Narrative Formr Any text can be a‘kuctured according to

- ., the’ temporal and w<au$al. relations between the events that
. : A .

s
o &

océurred. ‘Story, grammars (Rumelhart, 1975, 1977; Mandler &
Juhnson, 1977) attempt to give a formal ¢haracterization of story .

st?hcture4 Obv1ousix most fiction useS"some form of: narrative

>

%ﬂg structu:e, but it cah be used in other forms of text as well.

. b .
~ . ™. For example, a sc1entlst may use narrat1ve structure to describe
*, v 5

&ﬁhwhat ‘was -thought and done in a temporal sequence as a story

unfofding;

LI o

- , .’:]. - ' - .
Argument Form: The Greeks developed several formulas “pr the

.

structure of an oration. 'This kind of structure has been

. . .4 . .
retained in part in the structure of such documents. as 1legal

briefs ~ and sci:ztif?§~articles. One version of the form<«is the
.followgng: introduction, background, definition of  issues,
statemeht of -what is to be proven, arguments for and agéiﬁst the

4 P . - 0§ B

.
” ' .
. v .
. R - - *
’ . . = 3
k . 0 .
. . -
. .
.
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thesis, refutation of opposjing arguments, and,summatloni (Lanham,
. e e
1969) . Argdment form is slgned to be*ﬁer=uasive and hence is

really only approprlate for expos1tory ‘text.

i

Process-Of Ellmlnétlon Form: This is a k1nd of inverted pyramid

structure where the writer mawes an argumené by e11m1nat1ng all
T4

the posslble alternatives (a form uséd, for:lwstance, in Ba11yn,

© 1967) . It is a risky structure, because it me‘ns taking up the

least important and least interesting ﬁoints;first. We merition

‘it because in_writing it is important to consider what structures
- ' \ ‘ .

are.'good. and what bad for achieying dlfferent objectives.

o

Process- of ellmlnatlon structure may be good;for persuadlng the -~

» - reader, but 1neffect1ve for holdlng h1s or her u terest.
. . |

L] d -
X i
1
l

7.1.2 Paragraph Level® Devices -

1
. baragtaph structures are as diverse ‘as text structuress A
. -t N s i
common paragraph . structure cons1sts of the following: statement
. ’ / ,
,0f thesis, '‘elaboration of thesis, and summarization of thesis.

In this scheme the elaboration can be realized‘many different

-, «( . o . 1.
e e

ways. by g1v1ng an example, by supplying supportive ;evﬁdence,

Pl . .
etc. Other %paragraph structures consist Qf%an episode “from a

stream of events or a description of a scene or’ object.

3 [y

-
éfﬂ\7$4~3 Sentence Level D&vices

Sentence structures are the most d1verse of all, though some

4 .

: ‘writers use only a small repertoire of sentence frames quite

- L4

successﬁuliy We describeibriefly two sentence types that Strunk

& Wh1te0(1972) ive as examples of tight and loose constructions.

-~

>

: . 27 -
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~

(a) Because (old ideg), {new idea). -

‘("Bécausé the ‘-store was closed, we went back home").

- 14

This 1is a tight construction, becauég it putslthe given

information in the first pirt of ‘the séntence, the new

information 'in the second part of the sentence, and lipks\
+ i 'y . ., .

them in a strong - way (Haviland & Clark, 1974). This

construction. therefore makes for ease of understanding and

>

. persuasiveness:

(b) (Idea 1), and (Idea 1).
("The store was closed and we went back home").
. This *is a 1loose , consfruction which writers friequently

: .
overuse.., In this construction there is no emphasis on the

A

given-new distinction, nor does the ‘conjunction d%fcify how .
the two ideas are related. It is this very lack of
- © = N . »
specificity that permits its overuse. ' .

' ]

4

lggi'stylistic Devides
\ k \\By §ty1istic dévicei, w;Zrefer;to such elements in writing
as contrast, rhetorical questiéns} huﬁor, suspense, etc. We
_include heré the wuse of picturéji‘ though *the placement

-

somewhat . arbitrary. Like the structural forms, these stylis gc

*

devices exist at every level of text 'structure.

7.2.1 Use of pictures

v oa -

b

FYS

Pictures-have'several properties that impact /zn different
A . < .

; objectives of writings:! (1) they tend to be attention getting and

¢ A |
so ‘can 'help to hold onto the reader long enough to get

- *

., @

) | S | _\232'
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3 - ? -
N ’

fnformation across; (2) they tend to be more memorable than tegtj

r

(cf}, Bower, 1972},g?;vié, 1971) so that they a#e useful whefe

forgetting 1is a major problem, and (3) lthéy are able to

°

. ‘ . , . I 4
communicate' spatial ideas more easily than text, 'but generally
, ; s 2 . ratd)

. ¥ . 8
) are Pimited in what -ideas they can communjcatei:- T .
7.2.2 Use of cont;;:§~ _ - oo

Contrast genera11§ serves to enhance the clarity of a text.

-

It is particularly usefyl for juxtaposing correct interpretations °

e 3 . ‘ ’ o
Y or procedures with incorrect ones. It . also generally atts to
I . . ’ '
' increase memorability, but can lead-to later confusions when, for

T

example, the reader cannot remembér which interpretation is
correct. Sortiqg out the effects of  contrast on memorability

would be one of our goals in specifying .a theory of writing. i o
‘ .

) b.2.3‘ Humo; . E

.

Ed

13 ’ - 3 13 } 13 13 13 13
Humor 1is a device which can be very effective in achieving

Y
v

he communicative goal of holding the reader‘s interest.

owever, it may, by creating a less sérious copkext, make it more

difficult to achieve the goal®of persuading the reader. This is
" - -
a good example of the interactjons that must be considered .when

using any of the devices; no device is uniformly effective for
every purpose. o, ] i
LI " . . -

NN .

Another impor tant dgvicé for both narrative and expository

" ~7.2.4 Suspense

text 1is suspense. Ih the most general way, suspense is created

by communicating just enough (of an argument or a sequence of

1 -~
B e ~ ‘ . :
. I )

. (‘ ‘ . . '
, ,\\\ - 29 - | ' ' ‘ -
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gctions) that the reader is induced to°imaginé>a completion. The ’
! . . .

‘reader then becqmes more active, hence more attentive, and, since
* v ~

L}
s »

he or she. makes the' conclusions, .is more easily persuaded. ’

However, suspense itself has a disadvantage, since it . may- make
B .

the text 1less comprehepsible, if the reader cannot er .does not

1

complete  the implied patterns. : : N '
. ‘ ) - ., .
7.3 Content Devices o Q\ .o
- / ¢ v
-t There are three elements of the underlying idea strucfure of .

a text that have étrong effects op its clarity and memorability.
- We refer to these as the hiérarchical structuyre 6f the idéas, the

tangibility of the ideas, and the connectivity of ‘the ideas.
" , ’ ) . o

'« "7.3.1 Hierarchical, Structure — - .

s, The surface form of :a text 1is a linear structure, but..

underlying the linear structure is a hidher level organization of
» > < ‘

ideas (Meye}, 1975). This 'un¢erdyiﬂg structure can be
hierarchical to 'a greater or lesser degree. ‘There is probably
some opfimum balance to achieve clarity and memorability; too

flat a structure overloads one's ability to remember all the

Ve .- .

.~ parallel elements. Too deep a structire overloads one's . ability

4 .
to remember all the 1levels of embedding, and to keep straight

’

their interrelationships.; Probably, a branching hierarchical

B

" . : : \.
structure with 3 to 6 elements, at each branch is optimal.

©

(Mandler,-1967). *
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7.3.2 Tanglblllty of . the Ideas

s
oo

?1.

A Cagnitive Science Approache to Writin

.

Ideas ex1st at all levels of abstractlon in t

. e

he

from ,very global 1deas pervadlng the text tp very spec1f1c ideas

reakized Ln each sentence.

3

Ideas at all Tévels can
& 3

be

more

or

less ,

tangible;

‘different .

or exp11c1t1y the idea is formulated

more tanglble
e, »

a551gn1ng the
% .

d}scus51ng.;
1

i

word

properties

Tanglblllty invqlves“sueh'notions as how tightly

One way Lo

sl to- naﬁe 1t.

"tang1b111ty" 'to the conc

-~

to .- it. 2+ This can make. t

e

make

ept

he

an-

we .

Wpen an idea is named, it is then possible to attach

idea

We are using thls device here “by

are
’ 4

. 3
text more

; . s . . i
memorablé, but at the same time overudse of thiis device can make a

K I

phrases

text sound full f Jjargon and, thus less comprehensible and
. persyasive. )
7.3.3 Connectibity.
The wmore. explicit a writer can make the relationships

.between each new idea and the previous text, the easier it is for "

"the reader to follow. Good writers: have a large store of

connective operators that can be used to indicate precisely where

new idea

4

such’

‘each + fits into the discourse'structure. Examples are

as "Accordingly," "In contrast,” and "One

implication Such connective operators

of the above arguments."

-

can even be used to cover up flaws in the con%ent, resulting, in
< . . -

M 4
.

pblished but émpty prose.

N 1 2

! -~

' &

A

-
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8. Good Structures - Editing y
. . - T‘;gi . . € ’

Most * writers feel ftbat editing is ds crucial an aspect of
. ’ “

——————— e

_goo& writing as idea and text production. Unfortunately,

children have the intyition that once a text i# generated, it is

finished. Thus in teaching writing one major tactic is to teach

students to .step back ‘and look at their writing from another

penéoﬁ’s poiné of view (Séardamalia, Bereiter, ‘& Mebonald, 1978) .
> ] « . f

..
i

It may be” useful to teach .students ‘some spécific editing

operators that skilled writers acquire after extensive practice

H .
in viewing their-writing from the outside. In order to edit
sdébessfully, a q’Writer must 1lift him or herself out of the text

r,

and assume the role of the imagined reader. Editing must be done

to modify parts of “the tett which thgs reader would find lecking
e ’ o

e A

1 4 -

enticingness. . ' ' ‘ K%
E . . .
. 1 _ : ,

Editing operators -exist at each 1level of fext structure,
The editing operators fé}.the most part peraliel_the struetpral
devices discuseed above, gut they also reflect the kinds - of l
corrections writers must make fbrwtypical errors. We list below.

some of the editing operatbrs beginning writers should learn to

. €@ « ’ '%x “ { s
apply. ) }'; . T
{ Q@ / " .
Some text: level operatorsirare the following: (a) Delete -t

Y

extraneous material. Any sectiohs*“ of text that are not

necessary, or that noth;ng else in the text aepends on, shol14

probably be deleted. (b) add headlngs aid plan of text. Anything

done to make the structure of the text more visible helps the

<

reader. (c) Move impoftiht ideas to the front. If the mosf
. ‘ X, . . * v 4
g = 32 =
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A ~

interesting or importiant ideas are buried in the middle of the

text, the reader may never find them. (d) Qualify at beginning,

not in each sentence. If . there is a need to qualify . the

'certadnty of a whole section of text, move‘all the qualificatidns

-

% into a general statement at the begihning.

¥

Some paragraph level operators are the following: (a) Split '

lon§ paragraphs into -two. Excépt in narrative . text, -long /
. e * .

paragraphs are g;hausting to read and hard to remember, so the

writer nguIé/ shorten them Wwhere possible. (b) Make lists or .

tablgsf'Where a paraéraph is discussing a whoié series o0f 1ideas,
/// -

i, . - . N .
1t helps the readér if the.writer puts them 1nt6 lists or tables

where the parallel structure is- apparent. (c) Add topic and

<

concliding sentences. Paragraphs that do not start with-a topic

sentence or conclude with a ~summary sentence can often be
. , ¢ "

~

improved. . (&) Put in cdnnectivefpﬁrases. Very often phrases

0 like "therefore"” and "nevertheless" can make clear &he relation

P

between different ideas in the parégraph.'

: ' Some seqténce level operators are the following: (a)

-

Delete empty words and phrases. There are a number of words and

phfases that creep intpltextsand can be deleted, such as "seems

‘to be", adverbial modifiers, alternatives in "and" and ‘“or"

@

constructions. (b) Crggte<para11é1 structures. Often sentences

¥y

-~

aré difficult to unde;btand because pardllel structure is not

4

maintained in different clauses or phrases. (c) Break 1long

>

.

. , ’
-+ sentences into shorter sentences.. If 'a sentence is too long, it

helps to make two sentences out of the one, as i3 almost always

Y [} '
possible. (d) Turn passive sentences -into active sentences.
v

- 33 - ! l
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!(1 H' -
change to act1ve voice can ellmlnate. ¥ -

. Us1ng thesb and other ed1t1ng operators, a good procedure
for text productlon becomes* '
l Create a detailed out11ne of the text structure. . )

'2 Apply text- level ed1t1ng operators. "

3, Cfeate a seml-text with all the ideas ifcluded in paragraphs,
.but not “in fini'shred sentences. .
. (:\ - N e’

'4.~App1y paraéraph-leveizediting operators.

.

"~ 5. Create finjshed text.

’

6. Apply sentence-level editing operators. - .

P . s~
’

This step by‘step'approach helps the writer because he or She can
- o ) - - L & .
-edit -at several levels before producing finished text. It also

-

allows concentration on-generation and editing wjith respect ' to

.3 y .
one aspect of the' text at a time, thus helping to overcome

writer's\b}ock.

Editing is one of the’most inportant tasks a writer must
per form. It is mot a subprocess in itself,; but rather a
re-application é%yéubprocesses to partlally finished products.

ﬁ* i,

W1th respect tofildea discovery the dltlng process helps in

ch0051ng the most 1nterest1ng and relevant ideas., as Well as. in

‘ clarlfylng, redeflning, extending, or constraining fdeas
"formulated fnitially.' With' respect to manipulating ideas.,it'may

ET . . . N
lead to re- structur1ng groups or uto g?e-defining the relations

T

that'hold ideas together. With*respeCt to, structure, it helps by.
P

refining the match between the structure produced and structural .

/ . .‘. ’
o 38
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_constraints. This view of editing suggests several research

~
questions:

-What are the strategies for editing?
- ~What conditions t?igger different writers-to edit?
-What is the relation of criticism to editing? .

-What is the re;atidh of s%lf-critieism:to editing?

-How can 'purpose constraints be applied during editing?

y ~
- - . 1

! . .
9. What Makes Writing Difficult to Learn?

g

Much of- the difficulty of writing stems from the large

number- of constraints that must be satisfied at the same time.

In expressing an idea the Writer must consider at least four

strucdtural levels: overall text strUCtur//. paragraph structure,’

sentence structure, and word structure. Clearly the attempt to

coordinate all these requirenents is a staggering job. What

-
s

A Cognitive Science Approach'to Writing

S

makag the 1learning :process'pargicularly difficuls, howvever, is

that the Whole set of task components must be ledrned at once.

The. child has ne opportunity to: set aside the problems of

}spelling and syntax wh¥lé learning . to produce paragraph

~

structures;' The teaching’ methods we' propose in° the next section
are designed to allow the beginning writer to concentrate: on a

subset of the task, wh11e still performing a communicativg‘act.
< One great difficulty for hov1ce writers is ma}Qtaining
, &

connective’ flow. The relationships between ideas must be made

clear. Yet in order to write about an idea, the idea must be
expanded. downward 1in terms of the successively lower levels of
paragraphs, sentences, wcrds; and letters. This requires a great
- T -~ i 2
- 35 -
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many processés; most of wh1ch are 1rrelevant to the, 'connection.f -

Y . .

~

va

. between the two ideds. Having prodnced an- expans1on‘of the first

- - I .

idea, - thef erter must Jump back up'to the 1dea 1eve1 to recall - .

- P et g

) the desbred c0nnect10n, and then produce a similarly, detalled -
— L7 ~ \_, - > »""r;" . .

s . expansion of the second idea, togetheq with an indication of the 1, - -

~
¢ S S

. ~ - relationship between .the two 1deas. It is here’ that many writers

-

¢

experlenCe most of their dlfflCUltleS.w R wt S
o ) ’ Sometlmes erters, particularly chlldreh become lost in the -
- process of downward expanslon and lpse sIght of ‘the hlgh 1eve1 .

- . e - .

relatlonshlps, they orlglnalry wanted to express. down-slldlng.r

\ %
the phenomenon of gettlng~pulled 1nto ower and more local levels -
k] 34 ~ . ‘,..r . ’ -
- of task process1ng - 1s a Very common 'ioblem in writing, and 1in.

;

[ ~ -

.other domains asctwell.’ In wr;tlng and rEading), edUCatiohal,
. . Y
s '’ practice has _reinforced ' the . natural tendéncy . towards

_ down-sliding," with the result that many children focus almost

’

- exclus1ve1y on lower- 1eve1 tgsk components when they wrlte.

. . Scardamalla s (in press) observatlons of ch11dren s \prose N
1 - /
-~ - N ¢ r-4 v,

illustrate their difficulties_ in main'aiping connective flow.

.. She glves many examples in .which idea- 1% il .relatlonshlps° are
» »
.ﬁlnadequately expressed even though the Io #:-leVel structures’ of
s N ~ ¢ - }

syntax ~apd spelllng are qu1te good. The%éevelopmental 1ncrease

.
in the number of ideas that can, be coordin ted probably reflects
- . / - 'y N 'y -
- the fact that o}der children are more practiced “at  text.

- production: ' This means that the‘iower levels ‘of -structure no
NG iongér occupy all ‘their attention, allowing them to spend more
"> resources coordlnatlng 1deas. R
. TX R . »

v -

: “ 0 -

- 36 -~ . _— .

. - B
- D . . . =




* N
B . -
- -
~

.. " R P T |
- Bryce, et alk. - A Cognitive ‘Science Approach to Writing
RS - k o e
10.. Intermediate Tasgks sn— -

- i b
>~

%wur analy\sﬁs of the writing process suggests dlfferent ways
Y * A . / »

it Ycan rbe ,fractlonated to ease the number of constraints that

must *be satisfied at any one time. Our darlfer comparison of the

productidn of oral and written language sgggests where children

’

who - have acquired' oral skllls may- have problems in 1earn1ng
" : K .

writing skills. This comparrson Ln .turn suggests»‘a nupber_ of

1

intermediate tasks that chlldren mlghb~be élven to exerc1se the

+ 14 !,‘:‘?"d-\ - 4

£y N :
differentﬁgggskllls needed for writing, .. [P ! &
. : - b T A
(', _? % . . L

. . .
L7 r"i% 2

19,1 Dis{poVering' Ideas 'Tasks _ T e PR !

x* gt
EAR AN
—, e

- g

/
Some of the 1ntermed1ate tasks for d1scover1ng ideas are the

follow1ng (a) Work together at» cq}leeglng 1deas, (b) Keep a,

4

"'> .

journal (this is ®n o014 but eﬁfectlve ’task thatihelps both

.4 ‘i' ,"‘ -' B C
Beglnners and” expert writers), (c) Discuss each other“sildeas as

L4 %
o, 1

a group. o s ' o

FE
o
!
03‘2

> . . T
h;

'.

19.2 Manrpndatlng Ideas Tasks , . e e

-y K ' . - oty

'

For manlpulatlng 1deasp some of the follow1ng 1ntermad1ate

tasks suggest themselves: (&) Take‘ a set of ideas, and make

, R . - - . '!
explicit comparisons and contrasts-among the. ideas, (b) PutﬂglVén

\
e

. ideas into a hierarchical structyre, (c) Decide among given ideas

-f * ) . . .
/which ares most relevant to some purposé. P2 N ; .

/ - L .’ R ) ) 4 !‘_“‘
/ N . ‘b . . n_;‘ .

»
B . .
< (] -

16.3 Producing Text Tasks S '~l,

'
£

The basic idea. of the text generation tasks is to s1mp1ify

the wrltlnq egperlence by having the child perform only part of

~

the taskgpf wr1t1ng. The parts of the task left to 'the ch11d can.

P

.
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[
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‘ *be‘progressively varied from simple- to complex. A°student .dan be
B Ly
. asked to wr1te one level of a passage uhder cond1t1ons such that ,

o ¥ -

- all‘other levels of text structure are managed by .the teacher.
= K each level of structure, axstudent’can be given pieces that
f;) S “make up the neit level andtaskeduto arran;é{them in a coherent

‘ ¥ uhole:%%?or example, at the te;t-structure level, he or she woﬁld

-

L receive, a collectlon of parairaphs to order into a text. At the

A 3

» paragraph level, sentences d be given, and so on. In most
P \ - r. » ~. . <
: ]

" cases these pieces will pe slightly rough, and in particular they ...

-

" Will | Lack the appropriate connect1ve phrases. The student's job

is to prov1de connect1ons between the p1eces, as well as to order

s " «4the pieces.’

@ .
»

s . ) .

: -‘}@ ’ AdbthEr intermediate task is to‘'take a given set of- ideas .
.and put them 1nto one of the structural forms,.e.g., the pyram1d
Eprm.‘ Next, the filled- out form is Judged by peers in terms of,*
not iEsvacorrectness, ,but its comprehens1brl1ty, memorab1l1t§, j’

' enticingness, and persuasiveness. Such a task allows the.

* beginning ywriter to focus on text structure as a sk1ll to be
. - “

* YBarned, but does not destroy the- communicative purpose of

]

. . T
, - writing. o . ///// g

1.4 Editing Tasks

* . -

- L (

" Another way ° to subd1v1de the writing process is to give

- -

‘ ‘ students a text to work on that needs ed1t1ng. A few var1at1ons

s of this idea are the following: (a)’ The single- level task. The
. T : ‘

¥ f1rst and simplest task 1s for the person to edit on only one

¥a .

- © % level of text structure, given a,spec1ally prepared text with

f T, ’
. 4, X , »
v S 42 , L3S
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attention-sharing amodg «various.tasks: In addition, a person's
‘ f . . - - % .
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errors only on that level. (b) The sequential-levels task. The
second task is for the person to edit on_one level when given .a
text with errors on,”seyeral levels‘fa simulated first-draft).

(c) The multiple-levels task. This task also uses a first-draft
g : .

text with errors on several levels,but in this task the pe#son

" must edit on all the levels, instead pf'just one. _

The single-level task proQides‘q simplified arena in which

to discover how well a person understands rules at a given level

[N

‘of structure. . Ié'allows,the student to set aside the problems of

"

"accuracy on, the single;level task can be compared with accuracy -

A}

on the other two tasfs.;'This comparison prdvides an insight into~.

~

how well the person can use understandiﬁé of a givén level in a

L d

-

more complex naturalistic context. ., y

A particularly interesi@ng comparison is that between a.

\ -]

person's performance on a“- given aleveisin the multiple-lg&els‘
task, and,perfqrmance'on that same level in the éingle-level

task.  This comparison provides a measure ,of which levels suffer

most when attention is divided among several levels. When a =+

‘novice writer has to deal with more,than'onellevél at ohce, the T
,L o’ ’ ﬂ. . X .
view of writing as fulfilling multiple constraints suggests that

‘ } EM .
editing will be ‘less accuraté than when only one level'is

. ’ é C .
involved. More specifically, a beginner's tendency to gown-s}lde

P

v

suggests that the novice, when @iven;mb;f’ihan Sne level to dealf *
3 / £

. = -
with, will focus on the lowest ones. This.means that pezformance

4 q

‘on the lowesggof‘several levels will "'be more -like‘ single-task

gerformance ‘than perfotmance on the high level. Performance on

the highest levels”will suffer most in é'multigle-leveis taskK.
~ . - - —
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10:5 SelfrEditing Tasks AN

K
—4‘/, v ¢
can be

o~ ' Some‘lnterestlng manlpulatlons in the editing task

’ - -

performed using a persdh"s own writing. The simplest version of

the task is simply to show or ,yead a piece written by the

____ﬁ______stndent_anﬂ_ask_hou_gb1i it.arhieves its intention andmhow it-ean - =

e e
SIS N . =

_‘be , improved " To the, degree that a person detects problems andm
T . — suggests‘ 1mprovementsq%bn . diven level, we can infer
.o understanding of the structures for that levef. A perSon‘s.

ability, however, to identify>problems explicitly may lag_ behind

’

) V1111ers (1974) have

: is_ shown ~the

implicit knagwledge

L2

. gap are reported-in theidevelopmental

Gléitmap,“'@leitﬁan“

sentences, as semant1ca11y and syntactically anomalous before they

3

are. able to

i

w;Ltlng fgom bad wr1t1ng
B

good wr1t1ng. Thls sug&ests a set of tasks that eﬁertise . a
person s kn3w1edge about ‘what constitutes good structure in
driting. For these tasks the stiident's own text is altered -in

of the area.

" shipley

found

oprrect them.

Many instancesvof this kind of

example,

literature; for
(1972)
that ~ young “children can
People. often can dlfferent;ate good

even when they cannot

~

various, ways and %@gn the student is asked to rate the goodnesS's

of the yritng.

The basic procedure

1

- .
a passage on an assigned
SRR .

or more aiteredéversions

»

altered

_retyped) ﬁgisage and 1s asked to rate the passages

of, writing: and‘ fer

-

is .as follows:

ejfectlveness

~

ﬁirst, the child writes

topic;

bg the child'sfpassage; third, the child

as .well as the original (but

for.

passages
goodness

at conveying, the writer's

r

© - 40 -
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andfde'Viliiers and de

‘identiff .

themselves produce

second, the teacher produces one




=

-

‘ﬂ'. ~ ¢

roo . . N

' . L ) . / .
) N : . - . . . . ) N ./
+ . Bruce, et al. . A,Cognltlve Science Approach-—to Writing
N 3 . . : . . “‘ ", . ‘ |
intent. Alterations can be made at any’' of the strdctural’ léyels
of texf, .and -also in the content. 'ﬁoth

1Tprovements and

o

gegradakions of the text could be included. Further, alteratjons

cant vary in extent, from total reorganizations of - the mater1a1 to

-

r . -
simple editorial changes

Y

!

“or |if

"a person prefers an alteratlon over his or her

» and

L]

One intriguipg guestion is the extent to which people prefer

. « v
alterations over their own _ original versions. Informal
observations of “ourselves and other writers suggest that people
often prefer prose in which correctlons have beén made. ;f the

. ] * .
ideas are better organiZed, if appropriate connectives are added,

students are likely to prefer an

s

the syntax is corrected,

% 5 . -
altered version to their own orlglnal This intuition seems

obvious, but 1t has important 1mp11catlons.

own, prose, when

-

asked to rate several variations,is a measure of the gap between

the person s 1mp11c1t knowledge about what,constltutes_good Abext

- * .
the knowledge explicitly
kinds

‘ »

*‘. B - . ’
Jconstruction of prose. The systematic, description of .the

of

alterations that 'a person is sensitive to provides a.vgindowi
into knowledge that woyld otherwise be .inaccéssible to the
outside ébserver. o SN
. N S -
.. " ‘ . .
11, Conclusion '
Anaiyses of the writing process are not ‘new; writers,

11terary analysts and rhetoricians have all qontributed psefhi

1nslghts.

explicit enough'to form a scientific basis for analyzing writing

“c
r @
.
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However, their contributions have not in general'beenﬁ
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skills. , The “formplisms/{we are exploring come from cognitive.

science, apd hence,, bfstbriéally from theoretical iinguistics and

‘artificial intelligence. They aré built on notions such as,

"debugging”  (Brown, -Burton & Hausmann, 1977); "succeSsive

refinement® (Minsky, 1962),,"ard "constraint satisfaction" (Woods,

At

-

’

1976). Many 6f:the5e notions arise from the computer ‘' metaphor,

which says, not that writing  (or thinking) is-a mechqnicél

process, but that: the 1anguagé* used for describing computer

is richest one available for expressing process
, ..g{\ .
i
4
(9]

processes " the

theories in precise forms.

N
* z

of a series of'sgéps is only' péf% of the

Py

.. The definition

spgéification of a procéss model for writing. Equally imbortqnt

~ -

4

are considerations of timing and interactions the

.

.among

subprocesses, 1i.e., the control strfcture issue (Nash-Webber and

Bruce, 1976). Some of the control structure questions that need

, . *
to be addressed are the following:

‘-What strategies“do writers have .for determining whicP process

v

to work on? . h 2

-How does  a writer decide that the output of one process in
suéficient for a succeeding pchegs to take over, e.g., that
hawve |

ideas ° together well enough for

¢ -

been -grouped

. strydture to be generated? R ‘ ‘
’ .
reformulate an idea or rewrite a paragraph?.

N . . * » . » » . A
© The c¢egnitive science approach to writing, ‘then, is not a

Enﬁfied theory but, in the terminology of our discussion, a

“*device for generating 1ideas. ® The glestiohs,listed here derive
‘ IO ¢ . R N .

[ ] -
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text

-H does a. writer decide to redo a érocéss e.g., to

a
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v

from that approach; answers to them would be at least a sbép

toward a more complete'theory of the process of writing.
. \
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