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Abstract: This paper introduces SCRAW,, a system which uses a cooperatively constructed
Writer Model to represent a student's writing strategies. SCRAW. encourages audience awareness
in writers, and offers advice on creating a reader-based text, to fit with a student's own writing
strategies. An initial evaluation is presented to demonstrate the feasibility of this approach.

1 Introduction

One of the many things an author must consider when writing is the requirements of the
intended readers. Despite its importance, this is often overlooked by student writers (Kroll,
1993). Flower (1993) urges learners that:

The first step in designing your writing to be read is to understand the needs, attitudes, and knowledge
of your particular reader, and to help that reader turn your written message into the meaning you
intended.

Flower (1993:193)

However, advice on creating a reader-based text must be given at the right moment, and this
will differ for different authors, since writers approach writing in a variety of ways. For
example, some plan extensively initially (either mentally or externally), while others start
writing directly. The latter writer may be increasing their understanding through writing,
while initial planners may be high self-monitors whose ideas do not get further developed
during the writing phase (Galbraith, 1996). Torrance et al (1994) state that 'planning is
neither a necessary nor a sufficient condition for writing success', and Piolat (1999) suggests
that sentence generation coupled with revising, if well-balanced, may be as effective as
planning. It is possible that some previous findings suggesting the importance of planning for
effective writing may be related more to the effect of increased time on task, brought about
by planning (Sharples, 1999).

Many writers do not find it easy to alter the strategies they are accustomed to using
(Wyllie, 1993), often preferring one set of approaches over others (Snyder, 1993). Indeed,
even if strategy change were achieved, this does not imply that new strategies adopted by an
individual will suit them. If instructed to follow particular methods, students could be forced
into using less productive strategies (Cumming, 1995). In addition, authors may be writing in
an already familiar genre, using well-developed strategies which work effectively for them
(Torrance, 1996). Since experienced writers also use a variety of approaches (Chandler,
1993; Snyder, 1993), there appears little justification in expecting learners to adapt the way



they write, if they are comfortable with their current approaches. Nevertheless, the need to
consider reader perspectives remains important, and students often require help with this.

Some Online Writing Labs (OWLs) remind students about their audience (e.g. Jordan
Henley, 1995; Kaplan, 1998), though the advice offered is not usually tailored to the needs of
the writer. Similarly, some OWLs offer suggestions of ways to approach a writing task (e.g.
Berven, 1997; Purdue University, 1998), but the strategy or strategies suggested may conflict
with the way writers naturally write.

SCRAW. was designed to complement static information provided by OWLs. It helps
learners to identify both the needs of their readers, and their own writing strategies, using a
process of cooperative user modelling. This joint model construction process enables the
system to take responsibility for raising a student's strategy awareness, while the student has
the responsibility of fine-tuning the model, once they have become more conscious of their
writing strategies. SCRAW. can then offer advice as best suited to a learner's individual
approaches to writing, as well as tailored to the needs of their readers.

2 Writing Strategies

Chandler (1995) identified the following strategies, based on a study of experienced
academic writers, which he defined as architect, bricklayer, oil painter and watercolourist.
Wyllie (1993) investigated these distinctions further in the context of composing on the word
processor, and found an additional category which she named sketcher. These strategies are
summarised in Figure 1 (adapted from Chandler, 1995; Wyllie, 1993).

Architects usually plan thoroughly before starting to write. They tend not to correct slips as they write,
but edit the whole text on completion. They often write sequentially, sometimes starting with
the easiest part. Architects revise their writing quite a lot, particularly making sentence level
revisions (spelling and grammar). They are very conscious of their strategy use. When
wordprocessing documents, architects occasionally find the screen restrictive.

Bricklayers usually rework sentences and paragraphs, forming a solid foundation before moving on. They
sometimes write sequentially, rarely starting with the easiest part. Bricklayers revise quite a
lot, mainly sentence-level spelling and grammar, and re-sequencing of material. They tend not
to be conscious strategists. Bricklayers often find the screen restrictive when wordprocessing,
and frequently lose the overall sense of the text.

Oil painters do not usually plan, but write down ideas as they occur to them, revising later. Sometimes
they write sequentially, and sometimes do not. They often start with the easiest part. Oil
painters revise extensively, in particular: meaning and sequencing. They are usually not
conscious of their strategy use. Oil painters occasionally find the screen restrictive. They
generally find that wordprocessing helps them better understand their meaning.

Sketchers tend to form a rough plan at the beginning, which is later revised. They sometimes write
sequentially, and sometimes do not. They occasionally start the easiest part first. Sketchers
revise extensively, both at sentence level, and resequencing and changes in meaning. They are
quite conscious of their strategy use. Sketchers occasionally find the screen restricts them, but
wordprocessing usually helps them to understand their meaning.

Watercolourists usually write a single draft which needs little revision. Where watercolourists do revise, this is
usually in meaning and sequencing. Watercolourists always write sequentially, and rarely
start with the easiest part. They are not usually conscious strategists. Watercolourists do not
find the screen restrictive, and only rarely lose the general sense of their text.

Figure 1: Writing strategies identified by Chandler and Wyllie

It can be seen that while it is likely to be useful for architects and watercolourists to
consider their readers at the outset, and include them in their (mental or externalised)
planning, writers using other strategies, e.g. oil painter, may find writer-based prose useful in



their exploration of ideas. Text can then be adapted towards the readers during revision—i.e.
there is a 'space for oneself' in the draft, which can be developed into a 'space for others' in
the final text (Alcorta, 1996). These writing strategies can be used as stereotypical
descriptions (Rich, 1983; 1989) of different kinds of writer.

3 Considering the Reader and Constructing a Writer Model with SCRAW.

To find out about the target readership, SCRAW. prompts students for information about their
readers, e.g. whether they are knowledgeable about the topic; whether they will be
sympathetic to the argument. In this way, students build a document-specific Reader Model
(see Bull & Shurville, 1999). SCRAW. can then offer reader-focused suggestions in addition to
more general advice (e.g. the use of cues and signalling in a text).

To identify the student's writing strategies, SCRAW. helps them to build a model of their
writing process by asking 8 questions, requiring answers on a 5 point scale. According to the
results of Chandler (1995) and Wyllie (1993), these questions were hypothesised to be the
smallest set which would reveal writing strategies accurately. Figure 2 shows the model
construction questions.

Once the initial Writer Model has been constructed, SCRAW. presents a description of all 5
strategies (or stereotypes), and then states which are those inferred to be used by the student,
based on their responses (Figure 3). Any strategy having sufficient aspects of its contents in
the author's Writer Model is described, i.e. those whose score climbs above the threshold
after it has been incremented, decremented, or left unchanged, according to the student's
answer to

Always Usually Sometimes Rarely Never

Does writing help you to organise your thoughts? O O O (@) @)
Do you correct slips as you write? o O O (@) @)
Do you complete a draft at the first attempt? @) @) O @) @)
Do you start with the easiest part? (@) @) @) @) @)
Do you find the screen restrictive? O O O (@) @)
Do you consciously choose your writing strategies? o o O O (@)
Ver Ver Not
Much Much  Some b N
How much do you revise your text at the end of writing? O @) @) @) @)
How much do you plan at the beginning? @) @) @) @) @)

Figure 2: The Writer Model construction questions
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Figure 3: Introducing writing strategies to students
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Figure 4: Steps in the construction of the cooperative Writer Model

each of the 8 model construction questions. For example, in answer to the question about
planning, the score for oil painter is decremented by 2 if the user selects "Very Much', and by
1 for 'Much'. The score remains unchanged if 'Some' is selected. It is incremented by 1 if
'Very Little' is selected, and by 2 for 'Not At All'. Students are asked whether they agree with
SCRAW.'s interpretation of their writing strategies. If they do not, they may add or remove
strategy representations. This implies that students must look at their Writer Model-an
important question since Barnard and Sandberg (1996) found that students had little interest
in a viewable student model. As well as assisting in the construction of the Writer Model,
selection amongst explicitly stated aspects of the writing task is intended to help overcome
the common perception that there is a 'correct' way to write.

Figure 4 shows the steps in the creation of the cooperative Writer Model. This is
interpreted as follows:

1 the system offers the model construction questions;

2 the student responds to the system's questions;

3 the system infers the Writer Model (inferred WM);

4 the student views information in the model;

5 the student acknowledges or modifies inferences (amended WM).

This process results in the cooperatively constructed Writer Model which may be further
amended if the student wishes (for example, if they wish to try using another strategy). This
joint model building process gives learners responsibility and control over the contents of



their Writer Model, as recommended for cooperatively constructed student models (Beck et
al, 1997; Kay, 1997).
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Figure 5: Advice based on the Writer Model

In ScRaw, the importance of learner control is possibly greater. This is because the model
needs to be built before the student begins composing, in order to support them in carrying
out the task, since it is not possible to accurately diagnose a learner's actions dynamically in
such an open-ended, complex task. Much of the writing process may naturally occur away
from the computer. This may be mentally, and even at a time when the writer is engaged in
some other activity. Thus cooperative user modelling may be particularly useful in this kind
of domain.

Once strategy use (or choice) has been determined, SCRAW. offers advice to the writer
according to their writing strategies, and suggestions for creating a reader-based text (Figure
5). This information remains available for later viewing so that an author can return to view
suggestions at the time most appropriate for their way of writing. Similarly, facilities for later
editing of the Writer Model are crucial in case a student wishes to change their approach to
writing, as a result of increased strategy awareness (e.g. they may have been taught that they
should plan first, but realise that this impedes their discovery of ideas).

4 Evaluation of the SCRAW. Writer Model

This section presents an initial evaluation of the Writer Model. The aim was to discover
whether students and SCRAW. could cooperatively build a Writer Model using the process in
Figure 4, and whether they would understand the resulting model.

4i Method

The study involved 49 students from 2 undergraduate degree courses: Language with
Business, and Language with Linguistics. Subjects completed a short questionnaire which
included a question about audience awareness. They then used SCRAW. in preparation for a
writing task. Inferences based on the 8 Writer Model construction questions were made about
a student's two most commonly used strategies.



4ii  Results

Questionnaires were returned by 39 subjects. Of these, 9 (23%) claimed not to think about
their readers at all when writing.

All 49 students constructed a Writer Model with SCRAW.. Answers to the 8 model
construction questions suggested that 10 subjects used only [ strategy: 4 sketchers and 6
watercolourists. SCRAW. predicted a range of strategy combinations, illustrated in Figure 6.
Darker shading (bottom) indicates the more frequently used strategy of a pair, i.e. there were
6 combinations of architect/bricklayer, 4 of these having architect as their main strategy, and
2 with bricklayer as the primary strategy.

e e
S NN B

users of strategy combination

NS R e )

strategy architect/ architect/ architect/ architect/ brick- brick-  bricklayer/  oil  oil painter/ sketcher/
combin-  brick- oil sketcher  water- layer/oil layer/ water-  painter/  water- water-
ations  layer  painter colourist painter  sketcher colourist sketcher colourist colourist

key: I sirategy used most frequently; [  strategy used second most frequently

Figure 6: Strategy combinations

SCRAW. 's prediction Student's amendment

over-predictions
sketcher + watercolourist — watercolourist
sketcher + watercolourist — watercolourist
bricklayer + oil painter — oil painter
architect + oil painter — oil painter

under-predictions
watercolourist

[

watercolourist + bricklayer

false predictions
sketcher > architect
architect + bricklayer —— bricklayer + sketcher

Figure 7: Student amendments to their Writer Model

Thirty-one (63%) of the 49 subjects agreed with SCRAW's evaluation of their strategy use.
Seven (14%) disagreed. Figure 7 shows SCRAW's predictions for these subjects, and the
student amendments. Eleven subjects (22%) did not comment on the accuracy of their Writer
Model.

4iii Discussion
Given that 9 (23%) of the 39 questionnaire respondents did not consider their readers at all

during the writing process, there is clearly a need to raise audience awareness amongst
writers. Five of these 9 learners were actually taking a module called 'Professional Writing' at



the time of the study. It might be speculated that students on non-writing and non-language
courses have even less audience awareness.

Students were able to answer all SCRAW's Writer Model construction questions, and
SCRAW. was able to make a range of strategy predictions from these responses. All students
reached the inferred model stage. At least 38 subjects (78%) viewed their inferred Writer
Model (implied by the fact that 38 stated whether they agreed with its contents), indicating
that in this context, many students will have enough interest in their model to view it at least
once. This may be because students are involved directly in its construction. Of the users that
viewed their Writer Model, 31 (82%) explicitly stated their agreement with the
representations—i.e. their Writer Model was satisfactorily completed at the inferred stage. (It
must, of course, remain open to change in case the learner subsequently chooses to try a
different approach to writing.)

Seven of the 38 students (18%) who indicated their evaluation of the model contents,
disagreed with the representations. There were 4 over-predictions (a correct strategy was
inferred along with one which was not used). There was 1 under-prediction (a strategy was
correctly inferred, but a second strategy was not indicated). There were 2 false predictions (a
strategy was suggested in place of one that was used). SCRAW. appears to be having most
difficulty with the sketcher and architect categories, though there is not yet enough data to
confirm a problem. In each example of disagreement, the student concerned was able to
correct their Writer Model. Thus the remaining students had a satisfactory Writer Model at
the final stage (though again, the model must remain open to change). This suggests that even
if SCRAW. does experience some difficulties in inferring writing strategies accurately, this will
not necessarily diminish its effectiveness.

Following Bull & Pain (1995) and Kay (1995), it was assumed that if students could
judge the accuracy of their inspectable user model, they understood it. In this study,
therefore, at least 78% of subjects can be assumed to have understood their Writer Model.
The situation of the 11 students (22%) who did not comment on their Writer Model is of
some concern. It may be that they did view the inferred model, did agree with it and did
understand it, and for this reason felt little need to interact with it. However, it is also
possible that they did not view it, or that they disagreed with it and received inappropriate
suggestions about creating a reader-based text, based on incorrect strategy representations.
This is an important issue to pursue: it is necessary to determine whether a lack of interaction
with the Writer Model indicates a lack of viewing, a lack of understanding, or whether it is
more likely to signal agreement.

S Summary

This paper has argued for the use of a cooperatively constructed Writer Model to raise
audience awareness in student writers. An initial evaluation suggests that the approach is
worth developing further, for two reasons. First, a large minority of students appeared to not
think about their readers at all, when writing. Second, students are able to contribute
information to a Writer Model, and in most cases they understand the model. Some questions
remain—the most important at this stage being to determine the reasons of those students who
did not interact with their model. Does this imply a lack of understanding, a lack of interest,
or does it imply agreement with the strategies inferred by SCRAW.? Further investigation is
also required into the longer term effectiveness of SCRAW..
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