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Coherence and Connectedness in the Developﬁént

- of Discourse Production

Deborah~ﬁc¢utchen
and

Charles A. Perfetti

Generally speaking, text research has been cdn:erned very much with
. i

comprehension and very little with writing. However} the study of text

production may be able to draw on m;hy of> the same text models and
analytié procedures that bhave served comprehension. Tﬁib,is pecause
both production and comprehension deal with how meaning is r;p;esented
Qithin texts. Both :he writer and the reader are involved wiih\:he
meaning representation, one encoding it into a written aiscourse and 6ne
decoding it. Furthermore,,;he writer’s success is generally evaluated.
in terms of the reader’s cbmprehension. A well written text i

comprehensible; a poorly written text is not. This, of course, is not
to say that production is simply the reverse of comprehension and that
proéesses of comprehension can be turned on their heaa to describe
writing. However, we suggest that certain specific text features serve
an analysis of writing; In this paper we will provide one example of

such an analysis.

We do this first by suggesting four aspects of a model of colierence
in writing that we believe. are important, especially in the development

of writing.
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de then discuss geveral srudies of writing development in terms of
the wmodel of coherence we propose. Finally, we describe a computer

simulation which attempts to specify the workings of several aspects of

the model within the writing process.

Aspects of a Model of Discourse Coherence in Writing

Text coherence, from our perspective, is important because it

implies the writer’s awareness ofl writing as a communicative act.

/
Coherence reflects the writer’s attgmpt to ensure cthat the meaning
. : ?

decoded by the reader matches the writer’s intended meaning. The rext
mediates the writer’s intention and the reader’s comprehension, so a

coherent text makes zompreheasion of the intended message much easier.

A developmental model of the writing process should specify the
soﬁrces of coherence in a writren discourse and describe the processes
thch produce it and how they change. Although details of such a model
are not yet possible, it is possible to suggest components of such a
model. In particular, we propose four major sources of discourse

coherence and discuss in detail the possible processes we see involved

in one.

Topic knowledge. The writer’s knowledge of the topic 1is a clear
prerequisite for coherence in the written discourse, and increased topic
knowledge has implications for all the other processes we will discuss.
There is little question about the difficulty of writing about an
unfamiliar topic. Therefore, the importance of topic knowledge is
presupposed in our conéiderations of other components of writing, and

knowledge is assumed as a constant.
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Text form constraincts. Related to topic knowledge is the writer’s

knowledge of the text fora (e.g. expository form or narrative fora),
and the kind of information it implies. Much text forma knowledge
undoubtably depends on considerable text processing experience.
However, some implicit knowledge of the narrative form may be available

to even the most immature writers.

For boch topic and text form knowledge, we emphasize not Che
details of cthe knowledge structures, but the way they constrain and
facilitate what gzets written. Topic knowledge 1is essentially the
semantic information available in amemory. The activation of this
semantic information is part of writing. Text fégmrconstraints, we will
suggest, modify activation by providing directions for organizing and

retrieving semartic knowledge. For example, narritive.fprms direct the

writer’s attention to temporal and causal liqks-"féiating semantic

concepts, events, etc. in memory.

Topic coherence. Other as?ects of 38 text may be considered quite
apart from the global knowledge available to the writer who produced it.
For example, a coherent written discourse is clearly distinguished from
a list of unrelated sentences because of its topic coherence, i.e., its
underlying semantic integrity. Topic coherence refers to tne semantic
unity of the information which provides the basis of a well formed
discourse. Each conce;t within a coherent discourse fits withia the
semantic framework provided by the others so that relations among
concepts are clearly specified. Sentences in a coherent discourse are
not only relevant to the topic, but arzc parr of the underlying structure

of the discourse as well. Thus, topic relevance is necessary put not

sufficient for coherence.
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Topic coherence is, however, a prerequisite for a well formed
discourse. It has, in fact, been described as a defining feature of a
discourse (van Dijk, 1977b). For thatl reason, it is difficult to
describe the development of topic coherence separate from more local
coherence devices which reflect, not the underlying semantic unity of
the discourse as a whole, but the way in which that semantic unity is
eipressed in.:he connections among smaller units of the written text,

i.e., sentences.

Local connectedness. Sentence-to-sentence connectedness reveals

the way underlying semantic relations are realized in the written
discourse. A coherent written discourse may be defined as one in which
the loqal connections make the underlying topic coherence as explicit as
possible at rhe surface level. The ideas expressed in one sentence are
tied to those expressed in neighboring sentences through explicit and
implicit connection devices. ' Connectedness thus presupposes topic
coherence. Whi‘'e there is more to coherence‘:han connectedness, we have
more well-defined tools with which to study connectedness within the
written discourse itself (e.g., the cohesive tries of Halliday and Hasan,
1976). Because these local connections serve dlscourse coherence, they

are critical components of text production and the primary focus of the

present analysis.

‘@J



Developmental Issues

Connectedness among the sentences of a discourse and the semantic
and syntactic properties of the connections themselves are key issues in
the development of discourse‘production. We suggest that one hallmark
of the developuent of writing is the increased use of local sentence
connections. It is also likely tnat the use of particular connective

devices shows developmental changes.

In ﬁhe scﬁdies of children’s writing that we will describe, we have
observed some of these developmental differences in local connectedness.
‘01der children write a highef percentage of locally connected sentences
than do younger children. Differences in cénnec:edness are also
correlated with differences in topic coherence, that is, with the topic
constraints that the writers honor in their written discourse. Again,

older children are more sensitive to topic constraints.

These two aspects of coherence, local connectedness and topic
coherence, are also influenced by text form constraints. While
developmental sequences do not seem to change, children write more
coherent discourses within the constraints of a more familiar rext form
such as narrative, compared with the expository rext form.

Development g£ local connectedness

The studies mentioned above have examined th;\\sentence-to—sentence
connections wmade by second, fourth, sixth, and‘éight grade children
writing expository essays and narratives. Following a procedure used by
éidi (1980), we partially constrained the task by presenting children

with initial and final sentences. The sentences, however, contained a

blank for the child to choose his or her own topic. The sentences

/ | 7
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suggested either an expository rext form or a narrative, and the
children were instructed to write several sentences in between those two
which, when taken all together, would form a "good paper” or a "good

story."

N\

\To analyze the texts produced by the children, we developed a
scorin system which parses a sentence (or the independent clause of a
compound sentence containiag a coordinate conjunction) into a Given
portion a::\\ﬁ\ New  ‘portion. The Given portion of a sén:ence is then
examined for the\cgnnection(s) from it to the New portion of a prior
sentence. That 1;}\ we examine what, from the reader’s point of view,
makes the Given information Given. Interjudge reliability between two
judges‘EQeraged 942 agreeazeht in the scoring of essays and 88% agreement

in the narratives. ) \\\

\
\,

AN
Through this analysis, we Bp;erved two  general types of

N

connections, local and remote, plus a substantial proportion of
\.

unsuccessful connections and totally unconnected sentences. We will

first describe the types of connections, then the developmental trend in

their use.

Local connections. Local connections are connections between

adjacent sentences. Frequently sentences were connected both to the
immediately preceding sentence and to another prior .sentence, usually
the topic sentence of the paragraph. These are multiple ¢onnections,
which we counted as 1local, since they ingluded connections between
adjacent senieuces. The following excerpt from a subject sample

provides an example of local connections.
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There are many things about football that azake it
fun and exciting. The fun side of football is that vou
Bet to score winning touchdowns and be the hero of the
game. Another fun thing is plaving against people who
equal to or better rhan you to see how good vou really

are.
[
GIVEN NEwW
1. There are many things about football
that make it fun and exciting.
2. The fun side >f football that you get to score winning
is touchdowns and be the hero of
the game.
3. Another fun thing is playing against people who are

equal to or better than you to
see how good you really are.

In this example, sentence ! is the initial sentence .we provided,
with the topic "football" provided by the writer. The inirial sentence
is treated as eatirely New information, since nothing precedes irc.
The repetition of "fun" and "foorball" in sentence 2 establishes a local
connection between sentences ! and 2. Sentence 3 also repeats "fun" and
so 1is connected to sentence |]. However, "another" establishes a
connection between the reason. to be stated in sentence 3 and one that
came before, thus linking Hsentence 3 to 2 as well.' 3entence 3 is an

example of a sentence with muitiple connections.

Remote connections. If sentence 3 were worded instead "A fun thing

about football is . « " it would be an example of what we call a
remote connection. A remote connection refers back to the topic
sentence, but not to the immediately preceding sentence. Remote
connections are independent comments on the topic sentence, and since
one sentence does not build on the preceding one, the order of the
sentences is less constrained. In the extreme, the sentences ara

unordered lists of details. Without the word "another," sentence 3
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would not be linked explicitly to sentence 2 and thus wduld not contain
a connection to the preceding sentence. Both sentences 2 and 3 would
provide support for the assertion that football is fun, but they would
do so independently of one another. The majority of remote connections
result from such lists of supporting details which are connected only to

the topic and not to one another.

Unsuccessful connections. Unsuccessful connections result when the

.writer either fails rto supply a connection or when the attempted

connection fails to houor the Given-New contract (Clark and Haviland,
1977). (Failed attempts are often unclear pronominal reference. The
writer can also fail to fulfill the Given-New contract by not providing
any New informatio at all. These kinds of sentences are, in a serict
sense, "connected,” but they make for tedious, repetitive prose. Since
they fail to honor the Given-Ngg contract, however, they are incPuded in
this category.) The following subject sample illustrates now the ,"rite:

can fail to supply connections by not building upon prior information,

GIVEN NEW
1. Ice skating is fun and exciting.
2. Ige gkating is fua because you don‘t fall all the :imé.
3. You can fall and break a leg.
4. You must wear a helmet.

Sentence 2 contains a local connection back to sentence 1 in the
repetition of "Ice skating is fun." Sentences 3 and 4, however, zay
cause comprehension problems for the reader because their Given
information is aot coanected to New information from prior sentences.
In fact, the repetition of "fall" in sentence 3 could be particularly

disruptive for comprehension, because it could be read as a

1v
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contradiction of the information in sentence 2, rnar skating is fun
because you don’t fall. Sentence 2 establishes "not falling" as part of
the fun, and sentence 3 discusses disastrous results of falling, without
signaliag any contrast or change of pe:spective} This example
illustrates how analyses which count simple word repetition can fail to
capture local coherence. A simple count of repeated words, or arzument
overlap (Kintsch & van Dijk, 1978), wiuld overestimate the degree to

which coherent texts are produced by voung writers.

Connectedness in children’s expesitory writing

We observed in children’s writing a developmental trend from
unsuccessful connections to remote then local connections among
sentences. We will first discuss connectedness within expository texts

and then within narratives.

Table 1 displays the percentage of connections falling into our
-
three categories - local, remote, and unsuccessful - for children of
various ages in each of the two text forms. As Table 1 shows, sixth and

eighth grade children wrote relatively more locally connected sentences

in the expository text form, 637 and 64% respectively, than did second

and ,fourrh grade children, who wrote 37% and 397 respectively. (A chi
square analysis within the expository text indicated significantly

different patterwus among the four grade levels, X2-37.67. p<.001.)

Sixth and eighth grade children also wrote relatively fewer
unsuccessful connections, 13% and 187 respectively, than did second and
fourth graders. The analysis of unsuccessful connections, however, does
not perfectly mirror the trend in local connections. An analysis of

variance performed on the unsuccessful conmnections of the four grade

1i
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levels showed a sigﬁificant decrease in unsuccessful connections between
second, 51%, and fourth grade. 38% (Turkey’s HSD, p=.05). Since local
connections do not show a corresponding increase between these grades, q
one could hypothesize that an intermediate step in development involves
connections of a sort other than local. The intermediate step between
unsuccessful and local connections between sentences is reflected in the

increase of remote connections between grades two and rour.

Table 1

Percentage of Connections in each Category
within each Text Form

EXPOSITORY NARRATIVE
GRADE 2 4 6 8 2 6 8
Connection
Category
1. Local 37 39 63 64 49 69 69 81
2. Remote 12 23 24 18 40 25 -27 18
3. Unsuccessful 51 38 13 18 11 7 4 2

Global text structure. The trend from unsuccessful to remote to

local connections became #ven more clear in an analysis of the patterns
of sentence connections in the discourse as a whole. Sixth and eighth
grades.essays contained a high proportion of loca; connections, and when
the sentences were parsed and their comnections charted, most sixth and
eighth grade essays exhibited the =zig-zag appearance shown by the

subject sample in Figure 1.
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. When you are through playing

Page 11

there are many things about
football that make it fun and
exciting

*hat you get to score winning
touchdowns and be the hero
of the game.

playing against people who are
equal to or better than you to
see how good you really are.

on a high school or college
level if you are confident and
have mastered the game.

TN

football is a well-paying field
at a high school or coliege level with lots of glory.

.and are thinking of a career,

. Football aiso can be dangerous and injuries do
occur,
. But if you have trained well it is most likely that you will
and are in top physical condition,’ not sustain any injuries.
. So, while football can be fun, » 50 that the fun is not spoiled.

there are those dangers that
we must watch out for

Figure 1. Essay illustrating typical zig-zag structure created by

local comnections among sentences. Written by an eighth
grade subject. :

15
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The zig-zag structure of essays such as that in Figure | results
from the local connection between each sentence and the immediately
prior cne. Each sentence builds on information from the previous one,

and thus the ordered arrangement cf sentences is crucial.

Precise sentence order is much less important in essays in which a
preponderance of remote conuections creates a list-like structure. 1In
these compositiors, most frequent in grade four, the topic sentence of a
paragréph serves as the sole reference for the Given information in
later sentences. As fllustrated in the subject sample schematized in
Figure 2, later sentences are connected only to the topic, not to eacn
other. Thus the exact order of the supporting sentences is not
critical. In Figure 2 sentences 3 and 4, for example, could be
interchanged, and since they do not build one upon the other, their

meaning would remain intact.
1. : Swimming is ‘fun and exciting.
2.( ) Because % we can piay with our friends
//// in the swimming pool.
Z have races.
/)

3. And we can /

4. And we can

v

play with a beach ball.

5..And we will /// — play who can dive the best.
/ / » lay on a raft in the pool ana

6. And we can —>
get a suntan.

v

7. And we can — jump off a bouncer into the
pool.

so that the fun is not spoiled.

v

8. So while swimming can be
fun, we have to be carefu!

Figure 2. Essey illustrating typical list-like structure creared by
remote connections to topic sentence. Written by a fourth

grade subject.
14
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Not all of the cnildrén's essays could ©0oe =nea:ly caragorizel as
zig-zag, lisc-lixe, or an even mixture of the two. In fact, 3% of
second grade essays were too short and contained t>o many unsuccessful
connections for any such pattern to chow i:tself. However, the
percéncage of essays that could not be ‘classified dropped to 25% or
lower 1in the higher grades. Of those fourth grade essays that could be
categorized, the majority, 56X, showed a 1list-like structure. In
coatrast, the majority of categorized sixth and e¢ighth grade essays, 67%
and 60% respectively, showed a zig-zag structure characteristic of local

coanections.

The developmental trend in connectedness seems to emerge rather
clearly in this analysis of expository discourse. The second grade
children in that study failed to make connections in most of their
sentences, and fourth grade writers showed an increase in connectedness,
but of the remote not local sort. By sixth grade, children were writing

a majority of locally connected sentences.

Topic constraints. This developing sensitivity to the demands of

local connectedness in discourse seems to be related to the development
of the children’s sensitivity. to ctopic constraints. As previously
mentioned, we provided the children with an initial and final sentence
and each child chose a specific topic. An example of one such pair of
sentences is presented below: .

INITIAL: ( ) is fun and exciting.

FINAL: So while ( ) can be fun, wé have to ve
careful so that the fun is not spoiled.
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These sentences imposed three constraints on the cnildren’s
writing: that they write about a single topic activity, that the
activity be fun, and that it have some dangerous aspects to it as well.
This third danger constraint is especially apparent if one is sensitive
to local connectedness and tries to establish a connection between the
final sentence and a previous one. Thus, these sentences determined the
topic coherence of possible essays. That 1is, all three topic

constraints had to be met for the final sentence to follow coherently.

Children’s ability to honor all three topic constraints reflected
their sensitivity to local connectedness. 1In particular, the danger
constraint could be honored by recognizing that the final sentence
followed coherently only if the writer anade some prior mention of
dangers. Thus, the danger constraint was honored by producing local

connections at the end of the text.

Second grade children seemed to have on}y a vague notion of
connectedness and the majority of them ignored both the‘single topic and

danger constraints. They wrote lists of various activities they thought

. were fun. Fourth  graders seemed to have a clearer idea of

connectedness, but their reliance on remote connections to Ehe initial
topic sentence made them focus on only the single topic and fun
constraints. Only the sixth and eighth graders were adequately
sensitive to local sentence-to-sentence connections to honor the

additional danger constraint imposed by the final sentence.

“s

. B
Thus, there seems to be a relatioa between these two components of
discourse coherence: the constraints placed on the underlying topic
coherence of a discourse and the local connectedness in the written

expression of the topic coherence. 1If the initial and final sentences

1o
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are to be coherent parts of the essav, the topi: is determined. If aust
include both fun and dangerous aspects of tne activity. The writer’s
ability to honor these topic constraints seemed related to the ability

to make local connections between sentences.

This may be due in large part, however, to the unnatural aspect oI
this writing situation--having a predeteranined final sentence to write
toward. In a sense, the ability of the sixth and eignth graders to
honor the danger constraint aight also be ei%lained as the abilicy to
plan a composition (i.e., to write with a goal in mind). It has been
suggested, in fact, that planning is separate from actual composing only

for children of about age !2 and older (Burtis, Bereiter, Scardamalia,

and Tetroe, 1981). We will have more to say about this when we discuss
possible processes underlying the honoring of constraincs of topic and

connectedness in discourse.

While these two components of discnurse coherence seem related to
each other, they are also influenced by the text form constraints. The
patterns of connectedness changed somewhat when we observed writers

working in the nartative rather than expository text form.

Connectedness in narrative texts

The influence of text forms does not seem to alcer the
developmental sequence we have just described. Rather, with a familiar
text form the sequence appears to be earlier occurring. In the
expository texts, remote connec;ions were relatively uncommon until
grade four and local connections were not frequent uncil grade six. By
contrast, in the narratives, both connection types were used Iregquentiy

even by second graders and locaﬁ conneczions were Prominent by grade

17
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four. Finally, in ¢the narratives eighth graders produced zore local
connections than they did in the expository texts. These patterns are

described in more detail in what follows.

Connectedness. Table | displays the percentage of 1local, remote;
and unsuccessful coanections written by children of the four ages in the
narrative, as well as expository texts. 3 Most -interesting is the
overall distribution of 1ocal and remote connections within the
narratives. Second grade writers made almost as many remote connections
as local ones, a pattern roughly comparable to that of fourth graders
within an expository. The percentage of 1local connections in the
narratives increased between second and fourth, not between fourth and
sixth as in the expository texts. Also eighth grade writers showed an

increase over the sixth graders in their use of local connections that

was not apparent in the expository essays.

The distribution of remote éonnec:ions within the narratives is the
mirror image of cthat of local connections. The percentage of remote
connections decreases between second and fourth grade, and again between
sixth and eighth grade (Within the narrative, a chi square analysis
indicated significant differences in the distribution of connection

categories across grades, x2-22.57, p<.001.)

Comparing performance in the two rext forms, one can see that there
are relatively fewer unsuccessful connections overall in the narratives.
Unsuccessful connections were infrequent in narratives because any

reasonable npention of the wmain character generally provided a

connection, although sometimes a remote one. Since we were not strict
2 . ~

id our definition of a story, the story about Bobby could consist of

almost any sequence of activities in which he was involved. While some

ERIC

Aruitoxt provided by Eic:



O

ERIC

Aruitoxt provided by Eic:

children wrote better . stories than >tners, TOST wrof2 s:z.-ies of some

SOrL .

Global text scructure. The increased connectedness in the

childrea®s narratives was also reflezted in tne global structure of
their discourses. Most of tne narratives bv second grade srizers snowed
either cthe list-like structure, 38%. or a mixture of list-like aad
zig-zag, 42%. The zig-zag structure, characterized by local
connections, and the mixed structure, characterized by muitiple
connections, were the dominant structures in narratives from grades
four, six, and eight. Thus, cthe list-like struczure, wnich did aot
emerge unctil grade four in the expositary :excs: was apparent oy grade

two in the narratives. Similarly, the zig-zag struccture emerged in

fourth grade narratives, while it nad not done so until sixtn grade

wicthin the expository text form.

-

. i
Topic constraincs. Sensitivity to ctopiz constraints witnia tne

narrative also increased with the writer’s increased seasitivicty to

local connectedness. In our study of narrative writing, the initial and

final sentences were intended to ctap the same knowledge pase as did

those in the expository study. The sentences ;ere modifiéd. by the

introduction of a ficcicious character, to suggesf Lo tne cnildren a

narrative structure. However, like the sentences from =-he exposizorw
N

study, tne <Iinal sentence imposed a danger constraint zna:t ~as not

included in cthe initial gsentence:
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INITIAL: Bobby always enjoyed ( ) One day...
FINAL: Bobby still thought ( ) was fun, put Bobby

knew he would bave to be more caraful from now on.

Again in the narratives, the children’s seﬁégkivity te loral
connectedness was correlated with ctheir recogniéion of the topic
constraints imposed by the sentences presented them. The narrative rext
form seemed to provide so much structure that very few children wrote
anything other chan.a narrative about Bobby doing something that was

fun. However, recognition of the danger constraint from the final

sentence again seemed related to the local connectedness of the

discourse.

Second graders wrote slightly fewer than half, 492, of their
sentences with local connections, and 29% of the children in that grade
failed %o honor the danger constraint. By grade four, children were
making local connections in 697 of the sentences in their narratives,
and the percentage of children ignoring the danger constraint dropped to
15%. None of the sixth or eighth graders, whose writing was again
characterized by 1local connections, failed to integrate the final
séntence into the discourse. (The narrative text form was probably
espeéially helpful for recognition of the complicating danger refarred
to in the final sentence, since a.complication is a major component of a

narrative (van Dijk, 1976; van Dijk, 1977a).

<y
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tage ¢

Devizes o7 Local Zonneztedness

~nile it is ianteresting to 'Find stapilizr of ctne deveiopmenzal

sequence witnin two Jifferen: tex: ¥sras, tae deve.cpmental comparisons

N,
\‘.
suggest soqpething J0r2 than fne connectedness analvsis Lis  needed. Jur
N
systez  of simpls capbulating percentages oI local, remote, and

N
unsuccessful connections snowed fourth and sixzs grade performance {in

N

the narratives to be ver: similar. Jur noiis: judgments of quality,
- . \\ . .
however, were that tne sixth grade narrazives were setrter written. We
c . . : A :
cnen eXamined tne semantic and syntactic naturs >I tne local connections

. . ) N B}
to see wnether the local connections used by the siXtn grade(§ differed

in kind, if not in number, from those used by tne Iourtn graders.

We evaluated connectedness in a wav very similar to that descfiped
ov Halliday and Hasan (1976). They ciassiiy the xinds of cohesive tie
oczurring between Zaglish sentences as those that are
semantic--reference and lexical ties--and cthose that are grammatical
(i.e. syatactic)--substitutions, ellipsis, and conjunction. While they
focus on the linguistic aspects of the text itself, we focus instead on
the development of tne writer and how different tvpes of ties sugges:
different knowledge being used by che writer. de also consider the
syntactic complexity of the connection as it is actualized in the
writtea discourse. ‘.?or tﬁese reasons, we tried o Keep separate suc e

classifiications tnat we intuitively chought aight show developmental

differences across the ages we studied. de, therefore, classify

connections in groupings slightly different from tnose of Halliday and

dasan (1972, dowever, tne evaluation of cornectedness as sucn is the

same.
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Reference. According to our classification scheme, connectionsg of
reference are established by a pronoun, or repetition of a word with a
demonstrative, which refers to a concept mentioned in a prior sentence.
These correspond to Halliday and Hasan's personal and demonsctrative
reference. The following sentences illustrate both kinds of reference:

pronominalization and word repetition.

1. A boy was standing at the cold bus stop.
2. The bitter wind cnilled hiz as he waited patiengly.

3. The boy boarded the first bus he could.

In sentence 2, "he" and "hizm" refer to the boy introduced in sentence 1.
The use of the dezonstrative "the boy" in sentence 3 also makes clear

that chis is the same boy meationed previousliy.

Comparison. While Halliday and Hasan classify comparison as a
tnird kind of reference, we chosz to xeep it as a distinct category. e
did so because comparison reflect psychological processes that are
differeat £roz those used in specifying reference. Comparison requires
the analvsis »f the attributes of two or more objects (as in "the most
fun of all . . .") or che analysis of their environments in space and
time (as in ":tne hext pitch . . ."). We also included "then" in chis

it oo reflects a rime seguence.

(14

category, sinac

Lexical ties. Thnis classification corresponds to Halliday and

8]
XN

Hasan's catagory the same name. These connections reflect
paraparases an: semanti:z overlap in words from neighboring sentences.

Our category alsc :includes some of tne cies that Halliday and Hasan

classified as substitution. These are specifically nominal and clausal

<<
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substitution (subszituting "competition” for "playing against people who
are equal to or bertter tnaa vou,” to borrow an example from an eighth
grade wr:iter). Substituticns of tais kind also reflect semantic
overlap, and so were nast sufficiently different, by our view of writer

development, to warrant a separate cactegory.

Event-implied. This category includes the ties that Halli?ay and
Hasan would have classified as ellipsis, since the "events" in the
preceding discourse implv what has been deleted and mav be understood.
Implied repetitions of words fall iafo tais category. Also in this
category are connections cvhat do not require explici specification
because of the reader’s knowledge of real-world eveats. For instance,
when one particzipant in a dialogue is quoted, the response of the other

is expected and thus connected.

These conversational "rejoinders" {as Halliday and Hasan r.fer ro
tnem) are special instances of a broad class of connections that
‘function by fulfilliing zne reader’s expeczations a: a given point in the
discourse. Upon dis:overing_:hac a character in a story nas been hit by
a car, for example, the reader expects 5 chen read the character’s

response or some elaboration of the sizuation.

This kind of conneczzion 3oes not rel* on word or concept
repecition; Rather it reiies on fuilfilling some of cne readef's
expectations created oy :ne linguistic empnasis of che preceding
sentence (Chafe, 1973) 5r bv tne nature of zne event sequence itself
(Clark, 1977; Wwinograd, (377). Event-implied connections, Ehen. are
based at least as aucn on real-world Kno~iedge 2I events as on

slinguistic knowledge.
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Conjunction. While Halliday and Hasan used their conjunction
category to specify any sort of grammatical coordination of the meaning
relations in adjacent sentences, we restrict our conjunction category to
single word conjunctions specifying additive ("also"), adversative
("yet," "but"), and causal ("so") relations. We did so because we hoped

to distinguish single-word logical connections from more elaborate

syntactic devices.

Because "and" seemed to <function often, especially in younger
childrea’s writing, as a filler (the written counterpart of the spoken
“uhm"), it was not counted as 3 legitrimate conjunction connection for
any grade level. This prevented us from counting some appropriate uses
by older writers. For consistency’s sake, however, "and" as a

coordinate conjunction between independent clauses was never classified

as a connection.

Complex Syntactic. Because of the likely development oI complex

svntactic devices, we ctried to isolate those ins:anceg in which the
writer chose special svntactic markings to express conneccions. wWith a
subordinate clause or a compound predicate, for example, the writer czan
guide more exactly the reader’s understanding of the relations expressed
in adjacent sentences. These sorts of connections depend on the
writer’s linguistic abilizy and can reveal developing syntactic
sophisticaction. Because of this, we have maintained zhem as a separate
category so as to observe the use of special syntactic connections in

writers of various ages.
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Table 2 shows how local connections werz discribuced 2¢I0SS our sin
categories of connections-~referencs, coaparison, lexical cties,

conjunction, event-implied, and compieX svntactin.

Table 2

Tvpes of Local Connections
Percentage of each Type within eacn Text Form

EXPOSITORY NARRATIVE
GRADE 2 3 6 8 2 5 6 8
Type of
Local Comnection
1. Reference 56 31 17 23 41 22 30 2
2. Comparative 0 18 18 11 9 12 9 12
3. Lexical ties 31 25 30 21 20 18 22 20
4. Conjunction 0 11 9 19 9 24 9 10
5. Eveat~driven 0 9 7 3 14 17 11 13
6. Complex Syntactic 13 6 19 22 6 7 19 24
Since Table 2 reflects percentages conditional on the writer’s use

of a local connection, we see differences in the relative frequency of

connections of a given type, not overall differences in frequency. of
particular interest is the comparison between grades four and six in che
narrative text form. Fourth grade wricters were using reiatively large
percentages of comparisons and conjunctions in their narratives, 12% and
24X respectively. These were generally single-word conmections such as
"then" (comparison) or "so" and "buc" (conjunction). This is not

surprising considering the cime progression ianerent ia :he narrative

form. Sixth graders, however, made less use >f single-word ¢3nsunction

I
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and coamparison zounections, 9%, and more use of complex svnzactic
coaneztions, 19X compared with 7% in the Fourta grade narratives. Thus
tne sixth grade writers were beginning to use subordination to connect.
ideas across sentences, while the fourth grade writers depended more on

single-word connections.

Comparing the relative frequency of these categories of connectioms
across expository and narrative texts, one again sees thar text forms
influence connectedness. This is especially true in the writing of the

younger children.

One may be skeptical of the percentages for the second graders
within the exposizory since they are based on only seven essays.A
However, local connections in the essays of ‘second graders seemed teo
come primarily from ties of reference or other semantic overlap in the
words in the text. Connections of this sort depend on the reader
recognizing the semantic similarities and making the appropriate
connections, without explicit direction from the writer. (This is not
to say that some lexical ties may not be very sophisticated.) WJithin
their narratives, however, second'grade writers were beginning to direct
the reader’s understanding by including specific conjunctions and
compafison connections. There was also an increase in event-implied
connections. The facilirating effect of the narrative form is perhaps

due to the match it provides with second graders’ knowledge of temporal

event structure.

In contrast with the second graders, fourth grade writers were

using in their essays all of the connections we described. However,

they too decreased their use of reference and lexical ties when they

worked within the narrative text form. In their narrat:ves, fourth

/

/

L <6
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grade writers began to use more conjunctions to coordinate ideas, as
well as the reader’s knowledge of the world (in event-implied

connections).

In the writing of sixth and especiglly rhact of eighth graders, cne
begins to see less variation in the distribution of connection types
from the essays to tne narratives. This is not very surprising. By
sixth grade, cnildren are reading increasingly more expository texts,
and ‘so the expository text form is more familiar to the older children

than the younger.

Just as important as their reading experience, however, is their
writing experience. By the sixtn grade, children seemed to have
developed a way to agtack a writing problem.' They have a repertory of
devices to connect their ideas, and they use them in a similar way
whether writing an essay or narrative. There remains room for
improvement, as indicated by the increased connectédness in the e;ghth
grade narratives. However, these writers showed a constancy in their
understanding of the constraints imposed by the two writing tasks and in

the way they expressed the underlying topic coherence in their written

discourse.

"It is difficult, and conceivably unwarranted, to sharply separate

this writing skill from other cognitive skills which are developing

» during this time. Writing skill. is certainly related ro developing

reading and oral skills. In addition to these other language sgkills,
writing must also be influenced by more general cognitive skills. In
this analysis of writing we have observed the writer's ability to
construct a3 coherent text, an ability;;§§§5 implies at least somé

awareness of the text demands on the reader. Taking the reader into

27



O

ERIC

Aruitoxt provided by Eic:

Page 26

account is a skill not -very far removed from perspective-taking, which
itself shows striking developmental differences (Piaget, 1926;  Flavell,
1977).  Bereiter and Scardamalia (1981) point out how ecritical
perspective-taking is in the child’s transition from conversation to
composition, since the reader, unlike the conversational partner, is
unable to ask for immediate clarification. Also, strateagias for
attacking a writing problem are probably related to other aeveloping
metacognitive skills, such as the use of plans (Flavell, 1977) and other
scraéegies (Flavell and Wellman, 1977). In writing, we may be seeing

the effects of several developing cognitive skills.

A Computer Model of Development of Writing Procedures

To this point we have been focusing on the writtea product, with
little speculation about the processes that produce it. From these
descriptive studies of children’s writing we have developed some
processing descriptions of writing by children of various ages and now

text forms influence these processes.

We have modeled these writing proéesses-in a computer simulation
based on a version of Anderson’s (1976) ACT system, the ACIP production
system used by Riley and Greeno (1980). From models of specific subjgct
performance we have constructed a general developmental model with two
basic assumptions. First, the model assumes that there is a
text-relevant mEmory network underlying the written discourse and,
second, that the information expressed in the discourse corresponds to

memory nodes and comnections in that network.

23
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The text-relevant memory networx s essenciélly cne <nowledge upon
which the writer basas the discourse. de do not assume that this memory
networx corresponds to memory of gzeneral knowledge;~since children often
seen to Xnow more that they write in zheir texts. 3ut bz_§pgcifying the
text-relevant memory network and by holding it constant as Wwe vary the
procedures which act on it, we can erphasize the procedural differences
we see in the writing behavior of children of various ages. Three
different sets of procedures--one amodeling the second grade writer, one
tne fourth, and one the sixth and eighth grade writers--can operate on
the same text~relevant wmemory network, and each will produce a text
typical of writers at that grade level. With slight modifications, the

system also simulates the influence of tex: forms.

One may argue that it is the larger knowledge base of the older
children, not their procedures, that produces the observed w;icing
differences. We recognize that increased topic knowledge can improve
writing. However, we would like to minimize the emphasis on tapic
knowledge in order to explore the potential of a procedural explanation
for the development of lccal coherence.5 In the studies described, the
effect of xnowledge differences was reduced by bhaving the children
choose their own topics. (And children did seem to cheose activities
wich which they could be expected to have some experience. There were,
for example, no essays on hang gliding or deep sez diving.) Also, the
improvement we saw in especially the younger children’s narratives “over
their essays, despite the similarity of topic, suggested that the
children had adequate topic knowledge. For example, while yocunger
children failed Cto meantion any dangers in their essays on swimmi:g,
children of the same age had no trouble supplying a complication for

their narratives: charzcters hit their heads or scraped their legs or

25
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.

got splashed. The inclusion of this information in the narracives

suggests that the children knew these dangers.

We argue that the. younger writers failed to recognize the relevance
of that knowledge in their essays because they were not sensitive to che
local coherence demands of the final sentehce. In the narrative, both
the presupposition of dangers in the final gentence and the child’s
"srhema knowledge" of story complications prompted the children to use
procedures to access knowledge about dangers. However, a coamplication
1s not a necessary part of the schema knowledge of an essay, even if we
were to assume (probably incorrectly) that our young writers had such
éssay schemas. So in the essays, the only clue to the required mention
of dangers came in cthe presupposition of the final sentence, and it
could only be recognized if the writer was trying to make che final
sentence fit coherently with the text before it. Sensitivity to local
coherence had to prompt the appropriate memory scan procedures, without

additional direction from a relevant schema.

The importance of procedural differences can be seen in a
comparison of the two subject samples schematized in Figures 2 and 3.

Notice the similarity in the gist of the details describing the fun of

.swimming. Differences in the sentence structure, however, reflect

differences in the writers awareness of local coherence. These two

texts illustrate how similar the knowledge base can be and how different

the expression.
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1. : Swimming is ‘un and exciting.
2. 1 like to cive off the diving board.
3. Or maybei like to make a big splash in the water.

v

4, But what | like best is the back stroke. -

5. What most people like is // » 1o lay out in the sun and get a

suntan.

6.1 like . . . too ...tolayout...

7. but why I don‘t like it is / because you might get a sunburn

if you lay out too long.

8. So while swimming can be so that the fun is not spoiled.-

fun, we have to be careful

Figure 3. Essentially same information as that represented in Figure 2,
but showing a zig-zag structure. Written by a sixth grade
subject.

A8 we saw in our previous analysis of the fourth grade essay in Figure

2, this essay shows a typical list-like structure. Each supporting
detail was linked only to the topic sentence. Many of the same
supporting details were used by the sixth grader who wrote the essay in
Figure 3, but this writer supplied connecticns between the details with
adversative conjunctions ("or" and "but") and clausal‘subordination. In
the following model, we attempt to describe _memory access procedures

that can account for these difference in local coherence. While a

" complete model should eventually specify the interaction between topic

knowledge and procedures, we will focus this discussion on a procedural

descr'iption of developmental differences.

3



Page 30

Data base

The text-relevant memory network presented in Figure 4 will be used .
to illustrate how the same knowledge base can produce very different
texts when different procedures are used to scan and retrieve
information from 1{it. We will first discuss the aspects of the model
that apply to the producticn of expository text and then describe the

modifications due to the imposition of the narrative text form.

FOOTBALL

@ BASEBALL )

. A
Figure 4. Schematization of text-relevant memory network used in simulation medel.
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The merl's second assumption is that relations expressed in the
written discourse are part of the text-relevant meamosry network. As
Figure 4 illustrates, the concept node FOCTBALL is coanected botn o the
FUN AND EXCITING node and to the DANGEROUS node b>v HASPROP links. This

represents the knowledge that football is fun but dangerous as well.

The reasons football is considered fun are represented by azemory
nodes X!, X2, X3, and X4. These are, in soze sense, components of
football, thus ISAPART links ‘extend from these nodes to the concept node
FOOTBALL. The components are themselves fun, and HASPROP links connect
them to the FUN AND EXCITING node. These component nodes represent the
supporting details that the writer will use to descrige the fun of

football.

There are also cbmponents of football that make it dangerous, as
illustrated by the HASPROP links from nodes Yl, Y2, and Y3 to DANGEROUS.
These components also have ISAPART iinks to FOOTBALL. Thus these are

the details supporting the assertion that football is dangerous.

Component nodes may also have links among themselves, as
represented by the'dashed lines. While not explicitly labeled in Figure
4, these lian may specify connections such as temporal, causal, or
contrastive relations. These dashed 1lines, then, represent the
knowledge that the writer uses to connect one supporting actail to tne

next within the written discourse.

The writer also knows that other activities can be fun or
dangerous, and this knowledge is represented in the network by the other
concept nodes with HASPROP links to FUN AND EXCITING and DANGEROUS.

These other concept nodes may also have component nodes attached to

34
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them, but these are irrelevant to our discussion and so are not

represented in Figure 4.

Developmental differences in expository procedures

As previously described, there were developmental differences in
writers’ ability to honor topic constraints imposed by our tasks. . These
differences can be captured in the type of pattern the model’s
procedural system attempts to match in the memory network and the way

the retrieved informétion is handled.

~

The second grade writers ignored the single topic and danger
constraints and simply wrote lists of activitie§ they thought were fun.
The system models their performance by searching memory for activities
with HASPROP links to the FUN AND EXCITING node. When this pattern is
found, a sentence expressing this relationship is produced and the
search begun again. No supporting details are examined for any
activity, and the DANGEROUS node is never considered. With the network
in Figure 4, this procedural system produces one sentence about foorball
being fun, one about skating, one about swimming, and one about

basebail.

Four;h grade writers were able to handle the single-topic and fun
constraincts in their essays, so the model of their writing performance
searches memnry for a single activity node that is conneéted to FUN AND

‘EXCITING by a HASPROP link. The selected activity also must have some
predetermined number of component nodes attached to it and to FUN AND
EXCITING (to justify its choice as a topic). After a topic activity is
chosen, the component nodes are scanned, and as each 1is found, it |is
expressed in a sentence, with no examination or mention of any links

from it to another component node. Using the network in Figure 4, this

34
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systed cthus produces a list-like essay about football, witn each detail
(component nodes X1, X2, X3, and X4%) connected only to the topic

sentence,

Supporting details are connected, however, in the model of the
sixth and eighth grade writers. (These two grade levels performed
similarly, so sne procedural system models both.) Since these writers
were able to handle the danger constraint, as well as fun and single
topic, the model of their performance cearches memory for an activity
node having HASPROP links to both FUN AND EXCITING and to DANGEROUS.
Again the activity must have enough component nodes to make it a
justifiable topic choice. Links among the component nodes are then
examined. The relations expressed in these links are used to order the
supporting details in a planning stage and to build connections among

the sentences expressing those details in the written discourse.

In this sense, creating 1local connections 1is very similar to
writing with a goal in mind. The general planning stage just described
allows the writer to know what idea is to fgllow the current one, as
well as what precedes it. However, the system might also be built to
run sequentially--finding énd expressing one detail and ounly then
examining connections from it'to another detail. This procedure, with
its more ﬁarrow planning, may allow the writer to find supporting
details overlooked in the initial memory scan. It remains an empirical
question whether the more valid description of mature writing is the

former or the latter, or a combination of the two.
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‘There is some research, however, supporting these procedural
descriptions. Specifically, writing behavior changes between grades

four and six. Planning begins to show itself as a stage separate from

actual composing only in children from grade six and up. For younger

childrer., there was very little difference between the expression of-

information when it was first accessed (during an experimen;er-directed

planning stage) and when it appeared in the final composition (Burtis et
al, 1981). In addition, prewriting tas*s- designed to activate the

appropriate semantic network resulted in longer and more elaborated

arguments by sixth grade children (Anderson, Bereiter, and Smart, 1980).

Procedural differences in narrative texts

The systems just described must be modified to model performance in
the narratives. The narrative text form provides certain information
that is incorporated into the pattern matching routines and influences

sentence generation.

Since the narrative text form implies a main character (and our
initial sentence proyided one), even second graders generally kept Bobby
as a topic throughout their narratives. Thus the narrative text form
required that Bobby be mentioned often and this repetition of Bobby
supplied the list-like structure we saw in the second grade narratiyes.
Even wmany second graders recognized the danger constraint, and, again,
we suspect this is due to the complication inherent 1in the familiar
structure of a nparrative. The narrative text form builds into the
pattern matching routine a search for dan;erous aspects of Bobby’s

activity, since these would be the source of the complicationm.

36
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The narrative cext form provided further cues to the fourth grade
writers, enabling them to dake local connections in their narratives
while they had not done so in their expository texts. Implicit in the
stricture of a narrative: is temporal progression--one event follows
another in time. Thus the writer is cued to look for temporal relations
among the details of Bobby’s activity and, having found them, to express
those relations in the text. This accounts for the fourth graders’

"so" as local connections in their

increased use of '"rthen" and "so
narratives. The pattern matching routine of the fourth grade model
explicitly searches for temporal connections among details in the memory
network when working within the narrafive text form, while it ignores

connections {n the expository.

The procedural model of tﬁe sixth and eighth grade Aarrative
writing remains much the same as that of their expository writing, with®
the exception of the Introduction of the main character Bobby. This
model continues to examfne all sorts of conneétions among component
nodes~-causal and contrastive, as well as temhoral. Thus the model of
sixth and eighth grade writers has the semantic information to use in
"“"For that reason, ..." and Mig spite ¢f ..." .subordinate clauses,
congtructinns increasingly used by sixth .and eighth grade writers.
Thus, the information in the counnecting links among supporting details

is the semantic substance of the 1local connections in the written

discourse of these writers.
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Summary

We have briefly sketched some important aspects of a developmental
model of coherence in writing and have argued here that discourse
coherence can provide a window on the writing processes which produce
{c. We have described developmental differences we observed in
children’s writing, and we pProposed a procedural model to accountg/gjr

those differences.

Our model of coherence emphasized four aspects important for the
development of writing skill, and there may be others. Those emphasized
here were knowledge of ropic, knowledge of ‘text form constraints, topic

coherence, and ‘local connectedness. 2

Our descriptive studies revealed that children show a sensitivity
to the demand for local connectedness within their written discourse and
that this sensitivity increases from the second chrough cthe eighth
grade. Sensitivity to local connectedness was also related to
sensitivity fo the topic constraints imposed by the tasks. Children who
did not wmake local connections among their sentences also often failed
to recognize the additional constraint in the final sentence we
provided. Although the developmental sequence did not change, the text
form within which the children wrote, expository or narrative; also
influenced ctheir writing. Younger children were able to write more
coherently within the narrative form, while older children wrote

gimilarly whether in the narrative or expository text form.

We modeled these duvelopmental differences in a computer
simulation. The  model emphasized differences in the procedures used to

scan and retrieve information from memory. Modifications of the

I3
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scanning - procedures simulated developmental chznges as well as the

influence of text forms on the writing process.

Thus the computer simulétion enphasized two of the aspects
important for discourse coherence--local connectedness and text form
constraints--although actual sentence generation was unspecified. A
third aspect of coherence, .opic knowledge, was explicitly held
constant. The fourth, topic coherence, may be related to sensitivity to
topic constraints, but our task did not perzit strong statements about
that relationship. The procedural aspects of che computer model were
intended to simulate possible scfategies used by the writer to retrieve
and organize information from memory, in addition to specifying which

part of the text-relevant memory network was the writer’s focus.

How closely the simulated strategies correspond to those actually
uséd by writers remains to be seen. In the studies described here, we
used the written product to infer the processes which produced it. The
accuracy of our inferences may be tested using other, more
process-oriented methodologies. Protocol analysis, as used by Hayes and
Flower (1980), has yielded useful information about general Subprocesses
of writing. It may also prove useful in determining what topic
constraints are rtecognized oy children in a given task (and when).
Similarly, we may also see planning differences during production of
remote and local connections. Analyses of process, in addition to
product, are necessary for more complete understanding. However, just
as text analysis has improved our uhderstanding of comprehension, it can

provide useful insights into writing,
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Notes

l. This is primarily a simplifying assumption for purposes of our
analysis. One could imagine instead a broader analysis which assumes
Given-New relative to writer and reader (through the writer’'s wuse of
deictic :efms and such). Thus, individual phrases could have Given and
New elements, and a sentence could contain many such Givén-New patterns.
However, to make our scoring scheme more manageable, we chose to treat
sentences as our units.and to focus on the ideas the writer included in
the text. While we do consider how the writer guides the reader through

those ideas, we do not treat the writer-reader relation as a basis of

Given and New.

2. One can imagine a coherent reading of sentence 3, with
concrastive stress placed on "can." While a speaker can supply
contrastive srtress and thus be assured of the listener’s interpretation,

the writer cannot control interpretation without an explicit contrastive

marker such as "but" or "however." This is one of the interesting

differences between writing and speaking.

3. The percentages of local connections are somewhat inflared in
this table. This is especially true in the very short texts typical of
the younger writers. The first sentence the child writes, if it 1is

N

connected at all, cannot contain a remote connection because it is only
the second sentence of the text. We did not exclude these necessarily -
local connections from this analysis because they were informative in a

later analysis of the nature of the connections.

du
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4. We collected 28 second grade expository samples, but only seven
resembled essays. Most second grade children wrote lists of activities

they enjoyed, and such liscs of loosely connected activities "zould not

be expected to show the same coherence as a discussion of one ac.ivity.

Thus, only the second grade saamples that honored the single topic
constraint (only those that were in fact essays) were used in the

analysis of connectedness.

5. tle it seems intuitive that increased knowledge improves
writing, Scardamali:, Bereiter, and Woodruff (1980) found no quality
differences in children’s compositions when they were writing about a

familiar tcpic comparad with an unfamiliar one. These findings further

&:st that factors other than knowledge can play an important role 1in
wr

ng.
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