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Abstract

Outlining is probably the most common strategy recommended to help novice writers improve their writing. However, although there is good evidence that it has beneficial effects, much less is known about how it achieves these effects. In this paper, we examine how ideas are developed during outlining and how this is related to the quality of the text which is subsequently produced. We focus particularly on how the different processes are coordinated in working memory and on differences between more and less experienced writers, with a view to drawing out the implications for educational practice. Two groups of writers, differing in educational level, were asked to write argumentative essays about a discussion topic. In order to investigate the contribution of different components of working memory to outlining, secondary tasks designed to load on the central executive and the visuo-spatial sketchpad components of working memory were imposed during outlining. Effects of educational level and secondary tasks on the way ideas were generated and organized during outlining, and on the resulting quality of the text, were measured. The results suggest that the beneficial effects of planning on text content depend on the extent to which new ideas are introduced during the organisational phase of planning and on the extent to which rhetorical goals are incorporated in planning. However, less experienced writers showed much less evidence of this kind of knowledge transforming activity during outlining, and it is suggested that this aspect of outlining should be the target of educational interventions. Secondary-task effects suggested that the central executive and the spatial component of the visuo-spatial sketchpad play significant, but different roles in the transformation of knowledge, with the spatial component having a specific effect on the generation of new ideas during the organizational phase of planning. We suggest that teaching interventions with novice writers should therefore include attention to the spatial properties of outlines. Finally, there was some evidence that, although outlining has a beneficial effect on content for all writers, it may reduce the quality of verbal expression for less experienced writers. We suggest that this aspect of their writing needs to be closely monitored, and call for further research into the detailed nature of the processes involved in turning plans into text.
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1. Introduction

Conventional wisdom has it that the key to good writing is good planning. Typically, planning is equated with outlining - planning what you want to say before trying to say it, rather than trying to work out what to say at the same time as trying to say it. In psychological models of writing, however, the term planning is used in a broader sense, to refer to a mental process that can in principle be carried out at any point in writing. 
In Hayes and Flower’s (1980; see also Hayes, 1996) model of writing, for example, the writing process is sub-divided into three basic sub-components. These are: (i) planning, which includes the sub-processes of generating ideas, organizing ideas and the setting of goals; (ii) translation or text production, which involves the translation of ideas into text; and (iii) reviewing, which involves the evaluation and modification of the already produced text with respect to the writer’s goals. Unlike traditional models of writing, however, these three processes do not necessarily correspond to stages in the writing process. Instead, the three processes refer to distinct mental activities which are recursively applied throughout the writing process. Thus, during the traditional ‘planning’ stage of writing, a writer will be involved, among other things, in generating ideas (planning), jotting them down more or less fully in words (translation), and reading over and reorganising their ideas (reviewing). Similarly, while writing the text itself, the writer will not solely be concerned with text production, but may also break off to generate and organize further content (planning) or to read over and modify previously produced text (reviewing). Writing, in other words, is conceived of as a dynamic process in which three basic mental activities – planning, text production and reviewing - interact throughout the duration of the process. 


According to these models, one fundamental problem the writer faces is in trying to coordinate these processes effectively. As Flower and Hayes (1980, p. 33) put it:

“The writer must exercise a number of skills and meet a number of demands – more or less all at once. As a dynamic process, writing is the act of dealing with an excessive number of simultaneous demands or constraints. Viewed this way, a writer in the act is a thinker on full-time cognitive overload.” 

And one solution to this problem may indeed be outlining. In a series of studies, Kellogg (1988, 1990, 1993, 1994) has found strong support for the effectiveness of outlining as a drafting strategy. In the first of these studies, Kellogg (1988) varied whether participants made an outline prior to writing or not, and whether they had to write a rough or a polished draft when they subsequently wrote the text. He found that making an outline led to higher quality text but that the form of drafting made no difference to quality. He also used directed retrospection to identify the distribution of different writing processes during writing. This showed that participants in the outline condition spent less time planning during the writing of the text, and more time translating, than those who had not produced an outline. Kellogg concluded that outlining led to better quality text because it enabled writers to concentrate their attentional resources on translating ideas into text without at the same time having to plan what it was that they wanted to say. In a later study (Kellogg, 1993), comparing the effect of different forms of pre-planning, Kellogg found that a hierarchical outline was more effective than either clustering or listing ideas during pre-planning. His overall conclusion was that the beneficial effect of outlining has two distinct sources: it enables the writer to organize their ideas more effectively during pre-planning and it frees up resources during writing itself, enabling translation to be carried out more effectively.


However, it is important not to see outlining as a universal panacea. As Kellogg (1994) acknowledges, and as we have suggested elsewhere, there may be strong individual differences in the extent to which writers find outlining useful, and some writers prefer other forms of drafting strategy (Galbraith, 1996, 1999; Galbraith and Torrance; 2004). More importantly, for present purposes, overemphasizing the value of outlining per se may obscure other important ways in which novice writers can be helped to improve the way they plan their texts. Thus, although it may be useful for novice writers to learn that they should make an outline before they write, research inspired by psychological models of writing has suggested that, regardless of when planning is carried out, they also need to learn what goals planning should be directed towards, and how to coordinate the activities involved in planning effectively. In this paper, therefore, we will put issues about whether outlining is more effective than other strategies to one side, and focus exclusively on outline-planned writing, examining how variations in the way outlining is carried out affect the quality of the resulting text. We will, in effect, use the fact that, as Kellogg’s research shows, planning occurs in a relatively pure form during outlining to investigate in more detail how ideas are developed during planning and how the processes involved are coordinated within the writer’s working memory. We will conclude by discussing the implications of our findings for attempts to improve novice writers’ planning.

1.1. PLANNING AS A KNOWLEDGE-TRANSFORMING PROCESS

A wealth of research over the last two decades suggests that a fundamental difference between expert and novice writers is in the goals towards which writing processes are directed (see Bereiter & Scardamalia, 1987; Hayes & Flower, 1986; Hayes, 1996). Bereiter and Scardamalia sum this up as a contrast between a ‘knowledge telling’ model of writing and a ‘knowledge transforming’ model of writing. Knowledge telling, which is typically employed by younger and less expert writers, involves the associative retrieval of topic-related content from memory, and the direct translation of this content into text. By contrast, knowledge transforming, which is typically employed by older and more expert writers, involves working out the communicative goals the writer wants to achieve, and using these to guide the construction of content and to evaluate the adequacy of text. This fundamental difference is reflected in a wide range of differences in the way writing is carried out. For example, expert writers spend a greater amount of time developing a rich representation of the rhetorical problem (Hayes & Flower, 1986), write more elaborate plans separate from the text itself (Bereiter & Scardamalia, 1987), and review and modify their texts more extensively (Bereiter & Scardamalia, 1987; Hayes, Flower, Schriver, Stratman & Carey, 1987). The end result is that, for novice writers, writing is essentially a matter of translating preconceived ideas into text, whereas, for expert writers it involves actively constructing ideas in order to satisfy rhetorical goals. In this view, writing is a process of discovery or invention, in which the adaptation of the writer’s knowledge to their rhetorical goals leads to the production of a more rhetorically effective text.

Although this effect of rhetorical goals on the writer’s knowledge is central to the knowledge-transforming model, the link between the transformation of knowledge and text quality has typically only been tested indirectly. Bereiter and Scardamalia (1987), for example, showed that an instructional programme designed to develop a more knowledge-transforming approach to writing helped young writers to write more reflectively than a control group. However, the length and complexity of the instructional programme meant that improvements in text quality could not be directly linked to a transformation of knowledge during planning. Other studies which have suggested that rhetorical planning does lead to a greater transformation of thought have not examined the relation between knowledge transformation and text quality. Isnard and Piolat (1994), for example, found that constructing a hierarchical outline before writing was associated with the generation of more novel ideas during writing than other less structured forms of planning. It was not clear, however, whether these ideas were added during organization of the plan or during the subsequent text production phase (i.e. whether the new ideas were a consequence of planning processes or of text production processes). Furthermore, since no measures of the quality of the final text were taken it was not possible to test whether there was a link between the transformation of knowledge and text quality. Galbraith (1992) found that writers whose writing was assumed to be directed towards rhetorical goals (high self-monitors) generated more new ideas when planning in preparation for an essay than writers whose writing was assumed to be dispositionally driven (low self-monitors). Although this supports the claim that knowledge transforming depends on directing planning towards rhetorical goals, there was no evidence of how this was related to text quality.

Our first aim, therefore, in this study was to examine this claim directly by measuring the extent to which knowledge is transformed during planning, and evaluating how this is related to the quality of the text which is subsequently produced. To do this we adapted the procedure used by Isnard and Piolat, and asked writers to break their initial planning down into two phases. In phase 1, we asked writers to list their ideas about the topic as they came to mind, a task which we assumed would primarily involve knowledge-telling. In phase 2, we asked writers to construct an organized outline of the text to be written, a task which we assumed would potentially require the construction of a model of the global structure of the text and the evaluation of individual ideas and the overall structure with respect to rhetorical goals. If, as the knowledge transforming model claims, rhetorical planning leads to the transformation of knowledge then we expected changes to be made to the content of the plan during phase 2, designed in part to accommodate potential responses from the audience, but also to fill in any gaps writers identified in the global model of the text. Furthermore, the extent to which such changes were made should be linked to the quality of the text which was subsequently produced. 

Finally, if knowledge-transforming is a crucial ingredient in writing expertise then we would expect less experienced writers to show less evidence of content change during planning. In order to test this, we compared two groups of writers - one consisting of further education students and one consisting of university undergraduates - whom we presumed would differ in their writing expertise. We expected that any differences in the quality of the text produced by the two groups should be associated with equivalent differences in the extent to which knowledge was transformed during planning

1.2. PLANNING AND WORKING MEMORY

Having established a way of measuring the transformation of knowledge during planning, and of linking this to text quality, our next aim was to investigate how different components of planning were coordinated in working memory. Early research on writing assumed a limited capacity model of attention (Kahneman, 1973) in which different writing processes compete for a common pool of resources limited in capacity. The central claim of this model, as applied by Kellogg to writing, is that planning and translation will be carried out more effectively when limited resources are allocated separately to the two processes as opposed to when planning and translation are simultaneously combined. And it is this separation of processes which is assumed to underlie the beneficial effects of outlining. More recently, however, writing research has moved away from such limited capacity models of attention to consider the implications of multi-component models of working memory for writing (see Lea & Levy, 1999, for a discussion of different forms of such models and their implications for writing). As with the earlier work on the distribution of attentional resources during writing, the pioneer in this area has been Kellogg (1996, 1999), who has applied Baddeley’s (1986) model of working memory to an analysis of the writing process. We used this more complex model to go beyond the question of whether planning as a whole is more effective when it is separated from translation, and to look instead at how sub-components of the planning process are coordinated in working memory.

Working memory is the general workspace in which information retrieved from long term memory is temporarily stored and manipulated in order to satisfy current goals. In Baddeley’s model (1986; Baddeley & Hitch, 1974), working memory has three main components. The central executive is responsible for the retrieval of representations from long term memory, for the control of attention and supervision of the system as a whole, and for coordinating the activity of the other two subsidiary systems. This central component is supported by, and controls the operation of, two subsidiary ‘slave’ systems: the phonological loop and the visuo-spatial sketchpad (VSSP). The phonological loop stores and maintains verbal material in active memory; the VSSP stores and maintains visual and spatial material in active memory. Each of these components is assumed to be limited in capacity, and hence one of the main ways in which the model has been tested is by assessing the effects on performance of tasks when they have to be carried out at the same time. For example, articulatory suppression, in which participants have to repeat aloud a predefined speech pattern (e.g., the, the, the . . .), and which is assumed to load up the phonological loop, has been shown to reduce the learning of verbal material, which is also assumed to involve the phonological loop, compared to control conditions where the primary task of learning verbal material is carried out alone (Baddeley, Lewis & Vallar, 1984). Similarly, concurrent performance of a visuo-spatial tracking task has been shown to disrupt performance of a spatial primary task, but not performance of a task involving non-spatial information (Baddeley, Thomson & Buchanan, 1975). Although the model continues to be developed, with proposals for further subdivision of the different components, and with alternative theoretical models of the precise nature of different stores (see Miyake & Shah, 1999, for a collection of papers reflecting the current state of the art in the field), there is broad general agreement on the distinction between a central executive responsible for overall control and allocation of resources and two subsidiary systems specialized for the maintenance of verbal and visuo-spatial information.

Kellogg (1996, 1999) used this general framework to analyse the components of working memory involved in different aspects of the writing process. According to his model, the most important of these is the central executive, which is required for virtually all writing processes – planning, translating, reading, editing and motor programming – with the possible exception of motor execution. By contrast, the phonological loop and VSSP play a more specific role. The phonological loop is required when conceptual material has to be translated into language (translating) or when verbal material has to be translated into conceptual form (reading). The VSSP is assumed to be required for planning alone, either when the content being considered is visual or spatial in form, or, particularly, Kellogg suggests, when hierarchical outlines, spatial diagrams and other forms of organizational devices are being employed during planning. Although research examining the role of this more refined model of working memory in writing is still at a relatively early stage, findings so far are generally supportive of the model. Thus, secondary tasks loading on the central executive typically lead to greater reductions in text quality than other forms of secondary task (Levy & Ransdell, 2002). By contrast, secondary tasks loading on the VSSP typically have a less marked effect on quality, but are associated with increases in initial planning time as well as lengthening of pauses during writing, as would be expected if the VSSP were particularly implicated in planning (Levy & Ransdell, 2002). Similarly, although tasks loading on the phonological loop also have a less marked effect on text quality than central executive secondary tasks, they do have a greater effect on writing fluency than other forms of secondary task (Lea & Levy, 1999), as would be expected if the phonological loop has a specific role in the translating process (see recent reviews by Chanquoy & Alamargot, 2002; Kellogg, 1999; Levy & Ransdell, 2002, for more detailed evaluations of the model).

For present purposes, our main concern is with the role of the VSSP in planning, and, in particular, with its role in the knowledge transforming process. As we have seen there is existing evidence that the VSSP does play a role in planning as Kellogg claims. In this paper, however, we want to explore a more specific hypothesis about the role of the VSSP and the central executive in planning. First, we want to suggest that the central executive and the VSSP play complementary roles in planning. Specifically, we propose that the central executive is responsible for the idea generation and goal-setting components of planning, whereas the VSSP is responsible for representing the relationships between different ideas, and hence that the VSSP has a particular role in the knowledge transforming process. Thus, while the central executive is capable of retrieving and evaluating individual ideas to satisfy goals, and hence may have some knowledge transforming effect, it is restricted to an essentially linear process of considering one candidate idea at a time. By contrast, a spatial representation of ideas, because it enables the simultaneous representation of different ideas, allows the relationships between ideas and the overall coherence of the message as a whole to be analysed and evaluated. In particular, it enables a mental model of the global structure of the text to be evaluated. In other words, we want to claim that the crucial ingredient in creating a link between knowledge transformation and the quality of the text comes from ideas which are generated in response to evaluations of the writer’s mental model of the text as a whole, because it is these which lead to an increase in the overall coherence of the resulting text. This claim that the evaluation and manipulation of mental models (Johnson-Laird, 1983) is particularly dependent on the VSSP has some support in a computational model of text comprehension proposed by Glenberg, Kruley & Langdon (1994) and empirical research by Klauer, Stegmaier & Maiser (1997) showing that secondary tasks loading on the VSSP disrupt performance on analytic reasoning tasks. 
It follows from this analysis that secondary tasks loading on the central executive and VSSP should both have detrimental effects on planning, but that these effects should be distinctive in form. We expect that when planning is carried out at the same time as a secondary task loading on the central executive all aspects of planning should be impaired.  This will lead to a reduction in knowledge transformation during planning, and hence in the quality of the text that is subsequently produced. By contrast, we expect a secondary task loading on the VSSP to have no effect on the generation of ideas or on the setting of goals, but to reduce the addition of novel ideas during organization. Although we expect that this will also reduce the quality of the resulting text, this should be to a lesser extent than when planning is combined with a secondary task loading on the central executive. 
Our second concern is with the form of the VSSP. In Baddeley’s original model this was assumed to be a unitary store responsible for the processing of both visual and spatial information. More recent research, however, has suggested that the visuo-spatial sketchpad can be further sub-divided into separate components specialized for the processing of visual and spatial information (Logie, 1995). Given, that our predictions about the effect of a VSSP secondary task are specifically concerned with its capacity to represent spatial relationships, we would therefore predict that tasks loading on the spatial component of the VSSP, but not tasks loading on the visual component, should have the detrimental effects we have described above.

2. Method

2. 1. PARTICIPANTS

A total of 74 participants were randomly assigned to four different secondary task conditions. Two participants were subsequently dropped from the analysis: one because large parts of their plan and text were illegible; the other because they did not write anything down during a phase of the experiment in which they were required to do so. The participants were all studying Psychology as part of their course and were recruited from two educational institutions in the Midlands region of the UK. All were paid for their participation. 34 were from South Cheshire College of Further Education, and were studying ‘A’ level courses, with a view to applying for university entry on completion of their secondary education. Their mean age was 16.8 years and there were 11 males and 23 females. 38 of the participants were undergraduates at Staffordshire University. Their mean age was 24.3 years, reflecting the fact the university has a relatively high proportion of mature students, and there were 7 males and 31 females. The two institutions are close geographically, with a similar social mix of students, and the content of the ‘A’ level course and the type of writing it involves is similar to what is required in the first year of a university course in Psychology.
2.2. DESIGN AND PROCEDURE

Two groups of writers differing in educational level (university undergraduates versus further education students) were asked to write an essay about the question “Should one dress fashionably and why?” 
The task was divided into three phases. In phase 1 – the idea generation phase – the participants were given 5 minutes to jot down all the ideas that came to mind about the topic. The ideas were to be written down in the order that they came to mind and could be expressed as a brief phrase or note, but each idea should be no longer than a sentence in length. In phase 2 – the outline organization phase – the participants were given 10 minutes to construct an organized outline of the text to be written. This was divided into two 5 minute stages. In the first stage, participants were asked to construct a mental outline of the text, focusing on how to order the ideas and arguments, and how the ideas could be grouped together. The initial list of ideas remained available during this time. It was emphasized that the participants could modify their ideas if they wanted to and that they should not write anything down during this period. In the second stage, the participants were given 5 minutes to transcribe the mental outline they had constructed, indicating the organization of their ideas, and with the restriction that no idea should be no longer than a sentence in length. In phase 3 – the text production phase – participants were given 20 minutes to write a brief essay discussing the question. They were reminded that the essay should consider arguments for and against their position on the question and that it should develop a reasoned argument justifying this position. The ideas and outline generated in the preceding phases remained available for consultation during the writing of the essay. Participants were instructed to keep in mind the time available, and to budget their time with a view to producing a complete essay in this time. A clock was provided for this purpose, and they were explicitly informed when 5 minutes remained of the time available. 

In order to assess the effects of different components of working memory on the planning process, participants were asked to carry out one of four different secondary tasks throughout the first two phases, but not during the final, text production phase. In the control condition, participants were asked to tap their left foot regularly (i.e., roughly once every second) throughout the first two planning phases. They were informed that they could substitute their right for their left foot if they started to experience fatigue or discomfort. Compliance with instructions was monitored by the experimenter, who remained present in the laboratory cubicle where the experiment was conducted, and who reminded the participants to “keep tapping regularly” if they stopped tapping their foot at any point. This task was designed to impose a non-specific form of interference, which the working memory literature suggests does not involve the direct use of central executive, spatial or visual resources. Since it does, however, involve a secondary task, it provides a baseline control for any general effects on planning of having to do two things at once.
In the random number generation (RNG) condition, participants were asked to generate 5-digit number strings out loud. Each digit had to be within the 0 – 9 range, and as random as possible – sequences like 1 2 3 4 5, 5 5 5 5 5 etc. were forbidden. The digits were to be generated at a rate of 1 per second with a 1 second break between strings. The experimenter gave an example of what was required and checked that the participant understood the instructions by asking them produce some examples. This task was designed to load on the central executive component of working memory (Baddeley, 1986). 
In the spatial tracking condition, participants were asked to trace a Velcro track with their non-writing hand. The track, which took a meandering path before returning to its start point, was concealed within a box with an arm-sized aperture so that participants were unable to see the path taken by the track. Participants were instructed that they should keep doing this continually throughout the task, and that they should start over from the beginning of the track if they traced round it completely before the task ended. This was designed to load on the spatial component of working memory and was based on work by Quinn and Ralston (1986) and Smyth and Pendleton (1989) suggesting that unfamiliar arm movements directly access spatial working memory without requiring visual processing. 
The visual noise condition used the same method as Quinn and McConnell (1996). Participants were asked to look at an array of flickering black and white dots displayed on a computer monitor. The display measured 11.5 cm2 and each dot was subject to continuous on/off change. The monitor was placed directly in front of the paper on which the participant was writing, and participants were instructed to look at the display continuously, only looking away from the screen when they had something to write down. During the mental outline stage of phase 2 participants were instructed to look directly at the screen throughout the time they were planning. 
2.3.  ANALYSIS OF KNOWLEDGE CHANGE AND TEXT QUALITY

The measures of knowledge change were based on the number of ideas of different forms produced during the different planning phases. For the purposes of this experiment “ideas” were defined as separate chunks of text within the plan, in accordance with the instructions to the participants that each idea should consist of a brief phrase or note, and should be no longer than a sentence in length. Content ideas were differentiated from rhetorical headings (e.g., “Introduction”, “Pros”, “Cons”, “Conclusion”) and phrases consisting of instructions to the writer without specific content (e.g., “Deal with potential objections here”), all of which were counted as part of a separate “rhetorical categories” score. Any ideas which the raters considered to be repetitions of earlier ideas were excluded. For each measure, a sub sample of 28 of the plans was scored by two judges and correlations between the scores of the two judges were calculated.  Since these correlations were all greater than  R = 0.93 (p < .001) (except for the analysis of the number of new ideas appearing during phase 2, where R = 0.85, p < .001), the remaining texts were analyzed by one judge alone.

Two judges rated the quality of all the texts on nine-point scales for content and style. Judges were instructed to base their content rating on their judgement of how well ideas were developed, how coherently organized the text was, and how effectively the text conveyed its message. They were explicitly instructed to ignore stylistic considerations and quality of verbal expression when making the content ratings.  For the style rating, the judges were instructed to consider the quality and appropriateness of word choice, sentence structure and grammar.  The inter-judge reliabilities of the content (r = .71) and style (r = .80) ratings were statistically significant (p < .001).  The correlation between the two ratings was positive, but moderate in size (r = .45, n = 72, p < .001), suggesting that the two scales measured relatively distinct aspects of the text.
3. Results

3.1. PHASE 1: GENERATING IDEAS

The mean number of ideas produced in each of the conditions and the average number of words used per idea is shown in Table 1. 

Table 1: Mean number of ideas and words per idea generated during phase 1 (with standard deviations in parentheses) 
	
	
	Secondary task

	Measure
	Educational level
	RNG
	Spatial tracking
	Visual noise
	Control

	Number of ideas
	Undergraduate
	6.11 (3.26)
	7.70 (2.00)
	7.44 (2.88)
	9.30 (3.06)

	
	Further education
	4.00 (3.28)
	7.33 (1.87)
	7.75 (1.91)
	7.50 (4.28)

	Number of words / idea
	Undergraduate
	3.57 (3.07)
	5.19 (2.42)
	8.32 (4.38)
	6.44 (3.18)

	
	Further education
	3.14 (1.40)
	4.49 (1.99)
	6.47 (4.17)
	6.63 (3.34)


3.1.1. Number of ideas
A two-way between subjects analysis of variance (ANOVA) showed a significant main effect of secondary task, F(3,64) = 4.46, MSE = 8.42, p = 0.007. Post hoc comparisons using Tukey’s HSD showed that the overall mean in the random number generation (RNG) condition (M = 5.06, sd = 3.35) was significantly lower than in the control condition (M = 8.50, sd = 3.65) (p = 0.004), and lower than in the both the visual noise condition (M = 7.59, sd = 2.40) (p = 0.06) and the spatial tracking condition (M = 7.53, sd = 1.90) (p = 0.06), with both these differences being marginally significant. Although there was a general tendency for undergraduates to generate more ideas than the further education students, this difference was not statistically significant, F(1,64) = 2.09, MSE = 8.42, p = 0.15), and there was no significant interaction between educational level and secondary task, F(3,64) = 0.69, MSE  =  8.42, p = 0.56). Overall, then, the RNG secondary task reduced the number of ideas generated during phase 1, but none of the other secondary tasks had a significant effect.
3.1.2. Number of words per idea 
In order to analyze effects on the verbal expression of ideas, the number of words per idea was calculated for each participant, and a two way between subjects ANOVA was carried out. This showed a significant main effect of secondary task condition, F(3,63) = 5.72, MSE = 9.68, p = 0.002), but no significant effect of educational level, or interaction between secondary task and educational level. Tukey’s HSD showed that the number of words per idea was significantly lower in the RNG condition than in either the visual noise (p = 0.002) or the control condition (p = 0.02). The spatial tracking condition was close to being significantly lower than the visual noise condition (p = 0.07) but not significantly greater than the RNG condition (p = 0.47) nor significantly lower than the control condition (p = 0.37). 


Overall then, these data suggest that the random number generation secondary task reduced both idea generation and the verbal expression of those ideas. Although spatial tracking appears not to have affected idea generation, it does appear to have had an effect on the verbal expression of ideas, though this difference was only marginally significant. Visual noise had no effect on either idea generation or verbal expression compared to the control condition.

3.2. PHASE 2: CONSTRUCTING THE OUTLINE

3.2.1. Number of ideas
An initial analysis was carried out to examine the number of ideas produced in phase 2 compared to phase 1. This showed a significant interaction between the number of ideas produced in phase 1 and 2 and educational level, F(1,64) = 7.11, MSE = 2.92, p = 0.01). Post hoc, paired ‘t’ tests showed that this reflected an increase in the number of ideas produced by the undergraduates in phase 2 (M = 8.97, sd = 3.36 across all secondary task conditions) compared to phase 1 (M = 7.68, sd = 2.94), t(37) = 3.00, p = 0.005, whereas the number of ideas produced by further education students decreased slightly, but non-significantly, from phase 1 (M = 6.58, sd = 3.26) to phase 2 (M = 6.38, sd = 2.76), t(33) = 0.57, p = 0.57 (See Figure 1).

Figure 1: Mean number of ideas produced during phases 1 and 2 as a function of educational level
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Consistent with this increase for the undergraduates in the number of ideas produced in phase 2 compared to phase 1, there was a significant main effect of educational level on the number of ideas contained in the outlines produced in phase 2, F(1,64) = 11.93, MSE = 9.50, p = 0.001, with the undergraduates producing more ideas (M = 8.97, sd = 3.37) than the further education students (M = 6.38, sd = 2.90). There was also a main effect of secondary task condition, F(3,64) = 2.94, MSE = 9.50, p = 0.04. This reflected the fact that the outlines produced in the RNG condition (M = 6.22, sd = 4.10) and the spatial tracking condition (M = 7.21, sd = 2.78) contained less ideas than the outlines produced in the visual noise condition (M = 8.47, sd = 2.74) and the control condition (M = 9.17, sd = 3.39). Tukey’s HSD showed that only the difference between the two extreme scores – the RNG and the control condition – was statistically significant (p = 0.03).

3.2.2. Number of words per idea 
Analysis of the number of words per idea produced in phase 1 and 2 revealed a main effect of phase, F(1,63) = 4.70, MSE = 5.13, p = 0.03, and a close to significant interaction between secondary task condition and phase, F(3, 63) = 2.44, MSE = 5.13, p = 0.07). As can be seen in Figure 2, this reflects the fact that the number of words per idea in phase 2 increased substantially compared to phase 1 in the random number generation condition and spatial tracking condition, but remained more or less the same in the visual noise and control conditions. Paired sample ‘t’ tests showed that the number of words per idea was significantly greater in phase 2 than in phase 1 for both the RNG condition (M1 = 3.34, sd1 = 2.27 versus M2 = 5.34, sd = 2.87, t(16) = 3.83, p = 0.001) and the spatial tracking condition (M1 = 4.85, sd1 = 2.19 versus M2 = 6.48, sd2 = 2.86, t(18) = 2.67, p = 0.02), but that there was no difference in either the visual noise condition (M1 = 7.45, sd1 = 4.25 versus M2 = 7.30, sd2 = 3.76 ) or the control condition (M1 = 6.52, sd1 = 3.15 versus M2 = 6.34, sd2 = 2.42 ). A two way ANOVA within phase 2 showed that there were no significant effects of any of the independent variables. In other words, the increase in the number of words per idea in the RNG and spatial tracking conditions was sufficient to increase the levels in these conditions to levels equivalent to those in the visual noise and control conditions.  

The most plausible explanation for these results is the fact that the participants wrote out their plans free from secondary task interference during the second part of phase 2.  However, it does suggest that both the RNG and the spatial tracking tasks reduced the length of ideas during phase 1 compared to when ideas were written out free from interference.
Figure 2: Mean number of words per idea produced during phases 1 and 2 as a function of secondary task condition
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3.2.4. Number of new ideas added and old ideas removed during phase 2
In order to investigate the extent to which the content of the plans had been transformed during phase 2, the mean number of new ideas introduced in phase 2 and the mean number of ideas lost from phase 1 were calculated. The mean number of new ideas produced in each condition is shown in Figure 3. A two-way between subjects ANOVA on the number of new ideas showed a significant main effect of educational level, F(1,64) = 12.88, MSE = 3.44, p = 0.001), with undergraduates (M = 3.84, sd = 2.2) producing more new ideas than further education students (M = 2.26, sd = 1.56) across all conditions. There was also a significant main effect of secondary task condition, F(3,64) = 2.98, MSE = 3.4, p = 0.04), but no interaction between secondary task and educational level, F(3,64) = 0.72, MSE = 3.44, p = 0.54. Tukey’s HSD showed that the spatial tracking condition (M = 2.21, sd = 1.55) produced fewer new ideas than the visual noise condition (M = 3.88, sd = 2.39, p = 0.04) and the control condition (M = 3.67, sd = 1.97, p = 0.09) but that there was no significant difference with the RNG condition (M = 2.72, sd = 2.0, p = 0.84). 

Figure 3: Mean number of new ideas as a function of secondary task and educational level
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The number of ideas from phase 1 which did not reappear in phase 2 (‘lost’ ideas) was also calculated. This ranged between 1.88 ideas and 3.12 ideas across conditions, but there were no significant effects of the independent variables on these differences. 

3.2.5. Degree of rhetorical organization evident in plans
As a final indicator of the extent to which idea generation was directed towards rhetorical goals during phase 2, the number of rhetorical headings included in phase 1 and 2 were calculated. These included terms such as “Introduction”, “Main Body”, “Conclusion”, “Pros”, “Cons” as well as self-instructions to the writer like “List reasons for”, “Evaluate pros and cons” etc. A three-way mixed ANOVA was carried out with secondary task and educational level as between factors and phase of planning as a within factor. This showed a main effect of phase of planning, F(1,63) = 28.87, MSE = 1.80, p < 0.001, with phase 1 producing fewer rhetorical headings (M = 0.56, sd = 0.99) than phase 2 (M = 1.80, sd = 1.87). This difference provides confirmation that the instructions to focus on content generation during phase 1 (“jot down ideas as they come to mind”) and on rhetorical organisation during phase 2 (“construct an outline of the text to be written”) affected the extent to which processing was directed towards rhetorical goals in the two phases. Within phase 2, there was also a main effect of educational level, F(1,63) = 4.05, MSE = 3.52, p < 0.05 , with undergraduates (M = 2.24, sd = 1.92) producing more headings than further education students (M = 1.32, sd = 1.72). This suggests that the undergraduates directed their planning towards rhetorical goals more than further education students did. There was, however, no evidence that this varied across secondary task condition, F(3,63) = 0.52, MSE = 3.52, p = 0.67. This is particularly important as it suggests that the difference between the spatial tracking condition and other conditions was not a consequence of a difference in the extent to which planning was directed towards rhetorical goals.


Overall, then, these results suggest that writers shifted towards a more rhetorical form of planning during phase 2, and that undergraduates engaged in this form of planning to a greater degree than further education students. If, as the knowledge transforming model claims, such rhetorical planning is responsible for the generation of novel ideas during planning, one would expect the extent of rhetorical planning to be positively correlated with the number of new ideas introduced during phase 2. Clear support for this claim comes from the fact that there was an overall positive correlation between the number of rhetorical headings and the number of new ideas across all conditions (r = 0.35, n = 71, p = .003, 2 tailed test). Crucially, however, although there were moderate positive correlations in all the other three conditions (ranging from r = .39 in the visual noise condition to r = .53 in the RNG condition), the correlation within the spatial tracking condition was close to zero (r = -.06. p =.79). This suggests that the lower number of new ideas in the spatial tracking condition is not a consequence of a general difficulty in generating ideas, nor in the extent to which planning is directed towards rhetorical goals, but rather in the coordination of content generation and rhetorical goals.

3.3. TEXT PROPERTIES
As an illustration of the differences in the quality of the texts, we have included in an appendix at the end of the paper examples of a text judged to be of relatively high quality, a text of moderate quality, and a text of relatively low quality. These show the ideas generated in phase 1, how these were transformed into an outline in phase 2, and the full text produced after planning. The plans are not exact facsimiles of the originals, but we have attempted to preserve a rough indication of their spatial layout n this printed form. In each case, we indicate which condition the text was produced in and how it was rated (with high numbers indicating higher quality).

3.3.1. Objective features of the texts
Three objective features of the text were evaluated: (i) the total number of words in the text; (ii) the number of paragraphs as a proportion of text length; and (iii) the Flesch readability index (a relatively crude measure of the linguistic complexity of the text, based on the average length of words and sentences in the text, and calculated automatically by Microsoft Word). These comparisons showed that undergraduates (M = 337, sd = 74.2) produced longer texts than the further education students (M = 284, sd =  71.0), F(1,64) = 8.92, MSE = 5364.44, p = 0.004. The undergraduates’ texts (M = 52.53, sd = 7.22) were also expressed in more complex language (as represented by the Flesch readability index) than the further education students’ texts (M = 56.32, sd = 8.10), F(1,64) = 4.65, MSE = 58.72, p = 0.035. Most interestingly, there was also evidence that secondary task condition affected the extent to which the text as a whole was subdivided into paragraph units. (Note that three participants were excluded from this analysis because paragraph boundaries could not be clearly established in their texts). A two-way between subjects ANOVA with text length as a covariate showed a main effect of secondary task condition, F(3,61) = 3.66, MSE = 3.67, p = 0.017. Tukey’s HSD showed that the number of paragraphs was significantly lower in the spatial tracking condition (M = 4.00, sd = 1.63) than in the RNG condition (M = 5.56, sd = 2.23) (p = 0.009), and lower - but not significantly so - than in the visual noise condition (M = 5.5, sd = 1.75) (p = 0.09) and control condition (M = 5.41, sd = 2.24) (p = 0.17).  In other words, the spatial tracking condition appears to have had the distinctive effect of reducing the extent to which the text was differentiated into sub-topics.

3.3.2. Ratings of stylistic quality
The mean ratings of stylistic quality as a function of educational level and secondary task condition are shown in Figure 4. A two way between subjects ANOVA showed a main effect of educational level, F(1,64) = 11.41, MSE = 3.06, p < 0.001, and an interaction between educational level and secondary task condition, F(3,64) = 2.69, MSE = 3.06, p = 0.05. Analysis of simple effects within educational level showed a main effect of secondary task condition for the undergraduates, F(3,34) = 3.09, MSE = 2.87, p = 0.04, but not for the further education students, F(3,34) = 1.21, MSE = 3.29, p = 0.32. Tukey’s HSD comparisons within the undergraduates showed that the style of the texts in the spatial tracking condition was lower than in the visual noise condition (p = 0.05), but not than in the control condition (p = 0.21) or the RNG condition (p = 0.93). Independent samples ‘t’ tests comparing undergraduates and further education students within each secondary task condition showed that the undergraduates’ texts were stylistically superior to the further educations students’ texts in the visual noise condition (t(15) = 2.78, p = 0.007) and the control condition (t(16) = 3.10, p = 0.007), but not within the RNG condition (t(16) = 0.15, p = 0.88) or the spatial tracking condition (t(17) = 1.27, p = 0.22).

Figure 4: Mean style ratings as a function of educational level and secondary task condition
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Overall, then, these results suggest that undergraduates produced stylistically superior texts compared to the further education students in conditions where previous analyses suggest that planning was relatively undisrupted by the secondary task (visual noise and control conditions). This could be because undergraduates have more developed linguistic abilities than further education students or it could be an indirect effect of differences in planning processes (or a combination of both). The fact that the difference was reduced in the spatial tracking and RNG conditions suggests that it is, in part, due to differences in planning, since these conditions have both shown evidence that planning was disrupted. However, a standard multiple regression  - with features of the plan constructed during phase 2 as independent variables and rating of stylistic quality as dependent variable – failed to reveal any significant relationships.
3.3.3. Ratings of content quality
The mean content ratings as a function of educational level and secondary task condition are shown in Table 2. A two way between subjects ANOVA showed a main effect of educational level, F(1,64) = 53.99, MSE = 1.97, p < 0.001, with undergraduates producing higher quality content than the further education students across all conditions, and a main effect of secondary task condition, F(3, 64) = 3.93, MSE = 1.97, p = 0.012, but no significant interaction between the variables, F(3, 64) = 1.23, MSE = 1.97, p = 0.31. Tukey’s HSD showed that the texts produced in the RNG condition (M = 4.11, sd = 1.60) were of lower quality than those in the control condition (M = 5.61, sd =  2.02, p = 0.01) but not than those in the visual noise (M = 5.06, sd = 1.94, p = 0.20) or spatial tracking (M = 4.21, sd =  1.92, p = 1) conditions. The texts produced in the spatial tracking condition were also of lower quality than the control condition (p = 0.02) but not significantly different to the visual noise condition (p = 0.28).

Table 2: Mean content ratings (with SDs in parentheses) as a function of educational level and secondary task condition

	
	Secondary task

	Educational level
	RNG
	Spatial tracking
	Visual noise
	Control

	Undergraduate
	4.83 (1.52)
	5.55 (1.50)
	6.17 (1.87)
	7.00 (1.51)

	Further education
	3.39 (1.41)
	2.72 (1.00)
	3.81 (1.13)
	3.87 (0.92)


In order to evaluate the relationship between the properties of the plans produced at the end of phase 2 and the quality of text content, a standard multiple regression was carried out with content quality as the dependent variable. The following features of the plans constructed during phase 2 were included in the analysis: the number of ideas in the plan, the number of new ideas added and original ideas lost during phase 2, the number of rhetorical headings included in the plan, and the number of words per idea. This showed a highly significant multiple correlation (R = 0.63, N = 71, p < .001), with three features of the plans produced during phase 2 making independent contributions to higher quality text: the amount of content in the plan (r = .52, N = 71, p < .001); the extent to which the plan included new ideas generated during phase 2 (r = .47, N = 71, p < .001); and the extent to which the plan included explicit rhetorical groupings of content (r = .39, N = 71, p < .001). This pattern of results is compatible with the knowledge transforming model’s claim that the generation of novel ideas to satisfy rhetorical goals during planning is related to the quality of the text. The fact that the same pattern was not observed for the style ratings suggests, however, that this relationship is restricted to the content of the text and that planning may have independent effects on content and style.
4. Discussion

This experiment has three main findings. First, it provides correlational evidence to support the knowledge transforming model’s claim that imposing rhetorical goals on writing leads to the development of new ideas, and that the generation of these ideas is associated with increases in the quality of the final text. The fact that there were also marked differences between undergraduates and FE students both in the extent of knowledge transforming and in the quality of their final texts suggests that this aspect of the process could be an important target for educational interventions. Although the correlational nature of the data mean that it is less clear what form of interventions are required, we will discuss some of the possibilities in what follows.

Second, it provides evidence that different components of working memory make different contributions to planning. Thus, as predicted by Kellogg’s model of working memory and writing, secondary tasks assumed to load on the central executive and the spatial component of the VSSP reduced the beneficial effects of outlining on writing. The central executive load appeared to have a general effect on the generation and translation of ideas, whereas the spatial load was associated with more specific effects on the organization of ideas to satisfy rhetorical goals, and hence on the extent to which knowledge was transformed during planning. A purely visual secondary task, by contrast, had no apparent effect on any aspects of planning and was not associated with any decrement in quality compared to the control condition. 

Third, there was some evidence that outlining has differential effects on style and content, with content, but not stylistic, quality being related to the extent of knowledge-transforming during planning. Furthermore, there was evidence of an interaction between educational level and the effect of planning on style. These findings raise questions about the interaction between planning and other components of the writing process. 

4.1. PLANNING AS A KNOWLEDGE-TRANSFORMING PROCESS

Our first main conclusion is that effective planning is not just a matter of when planning is carried out. All the writers in this experiment were instructed to focus on planning before writing. Rather it depends on how outlining is carried out. The present data support Bereiter and Scardamalia’s (1987) claim that effective planning depends on the extent to which it involves actively generating content in order to satisfy rhetorical goals. In particular, they provide evidence of a direct link between the extent to which knowledge is transformed during rhetorically guided planning and the quality of the content contained in the resulting text. Furthermore, manipulations which reduced the extent of knowledge transformation during planning led to reductions in the quality of the text. 

From an educational point of view the most important feature of these results is the pronounced difference between the writers at different educational levels. There were clear differences in the quality of text produced by the two groups, with the Further Education (FE) students producing shorter, less linguistically complex texts that were judged as lower in quality on both content and style dimensions than the texts produced by the undergraduates. By themselves, these differences are not particularly surprising, and they could, in large part, be due to differences between the two groups in content and linguistic knowledge. However, there was also a clear difference in the extent to which the two groups transformed their ideas during planning. Thus, despite the fact that we had selected the topic to be one that we expected the two groups to have similar knowledge about (i.e. not an academic topic), and that there were no significant differences between the two groups in the number of ideas generated during the initial phase (one indicator of basic content knowledge), there were marked differences in how the ideas were adapted during phase 2. The FE students generated fewer new ideas and showed less evidence of grouping their ideas under rhetorical headings, with the result that, whereas the undergraduates’ plans incorporated approximately 15% more ideas after the organisational phase of planning, the FE students’ showed, if anything, a slight decrease in the number of ideas incorporated in their plans after phase 2. In other words a key difference between the two groups appears to be the extent to which they treat planning as a knowledge transforming process.

These differences suggest the need for educational interventions that focus, not just on encouraging outlining as a practice, but on the process of knowledge transforming itself. However, because of the range of possible explanations for these differences, it is less clear what the prime focus of such interventions should be. One possibility is that the FE students lacked the basic cognitive procedures required for carrying out the knowledge transforming process. However, the fact that there were no interactions between secondary task and educational level for the measures of planning implies that planning was disrupted by the secondary tasks to a similar extent for both groups, and hence that the two groups make similar use of the different components of working memory. To this extent then the difference does not appear to be a consequence of a difference in the two groups’ basic cognitive capacities or in how they employ the different components of working memory during planning.

Another possibility is that the FE students’ writing was directed towards different goals, so that although they have the requisite cognitive capacities, they do not employ them to the same extent during writing. This explanation gains some support from the fact that the FE students imposed less rhetorical organization on their plans than the undergraduates and that this difference was unaffected by the imposition of a secondary task, implying that it reflects a difference between the groups in either knowledge or goals rather than in cognitive procedures. This difference could have a number of different sources. It could, for example, be a straightforward consequence of a difference in rhetorical knowledge, with FE students being less familiar than undergraduates with the basic rhetorical components of argumentative texts. This could be tested by asking groups equivalent to the ones in this experiment to list the basic rhetorical elements or moves involved in a particular form of writing. If there turned out to be differences between them, then this would imply that instruction should focus on developing novice writers’ understanding of the rhetorical moves involved in different writing genres (see Galbraith, 2001; Freedman & Medway, 1994). 

If, however, there were no differences in this respect, then a number of further possibilities suggest themselves. It could be, for example, that less experienced writers have the requisite rhetorical knowledge but do not realise that planning involves actively applying this knowledge rather than simply relying on the automatic retrieval of appropriate content. This could be tested by explicitly instructing writers to construct a skeleton outline of the text based on the basic rhetorical moves involved, and then to organize content in terms of these moves. If the difference between novices and experts is a consequence of a failure to apply goals, rather than a lack of rhetorical knowledge, then one should find that this leads to more knowledge transformation than when such writers are left free to construct outlines in their normal way. 

Finally, it is possible that the difference has a social or motivational origin. Knowledge transforming, as the term itself implies, requires the writer to impose their own explicit global organisation on content. It may be that younger writers, or writers with a less advanced educational background, feel less able to assert their authority in this respect, and so are less willing to impose their own organisation on content. Alternatively, differences in the educational context within which the two groups typically write may affect their willingness to engage in knowledge transforming. For example, it could be that writers from a university background are more likely to be actively encouraged to impose their own organisation on content, whereas FE students may be less likely to be encouraged to do so.

4.2. WORKING MEMORY AND PLANNING

Having established that the effectiveness of outlining depends on the extent to which it is a knowledge-transforming process, our second aim in this experiment was to examine the contribution of the central executive and the VSSP components of working memory to this process. Our main finding was that the imposition of either a central executive secondary task or a spatial tracking task led to a significant reduction in the quality of the content produced in the subsequent text and on various features of the plans produced before writing, but that the imposition of a visual interference task had no effect on any of the variables. This implies that both the central executive and the spatial component of working memory contribute to planning, but that the ability to visualise during mental planning makes little difference to the process. Our only caveat to this conclusion being that because the visual interference task – looking at “sparkly” dots on a screen – does not require an overt response (unlike the random number generation and spatial tasks) we had no way of monitoring how well the participants actually carried out the visual interference task. It’s possible, therefore, that the lack of effect for visual interference reflects a failure to comply with secondary task demands. For present purposes, however, our main concern is with the two positive effects and the question of whether the central executive and spatial component of the VSSP make differential contributions to planning and, in particular, to the knowledge-transforming process.


Our key claim here is that the central executive and the spatial component of the VSSP play complementary roles in the knowledge-transforming process. We assume that the central executive is responsible for the formulation of goals and the generation of ideas to satisfy those goals. It therefore plays a crucial role in the knowledge transforming process because it is responsible for both the evaluation and creation of ideas. However, because it functions serially, it does this essentially one idea at a time, and is therefore unable to create and evaluate a global model of the text as a whole. By contrast, we assume that, although the spatial component of the VSSP plays no role in the generation and evaluation of content, it is capable of representing the global structure of the text. We expected therefore that imposing a central executive secondary task during planning should affect all components of planning: (i) it should reduce the extent to which ideas are generated during phase 1; (ii) reduce the extent to which new ideas are generated during phase 2; and (iii) reduce the extent to which the outlines constructed in phase 2 were organised in terms of rhetorical goals. By contrast, imposing a spatial tracking secondary task should only affect the writer’s ability to represent the global structure of the text, and hence should only reduce the extent to which they generated new ideas during phase 2.

At first sight, the present results strongly support our claim about the role of the spatial component of the VSSP in knowledge-transforming. Thus, as we expected: (i) there were no differences between the spatial tracking condition and the control condition in the number of ideas generated during phase 1, suggesting that idea generation processes were unaffected; (ii) there were no differences in the number of rhetorical headings generated during phase 2, suggesting that goal setting was unaffected; (iii) but there were marked differences in the number of new ideas introduced during phase 2. Furthermore, the spatial tracking condition was specifically associated with an increase in the number of words contained in different paragraphs in the text itself. Although we had not anticipated this effect, it is consistent with the claim that spatial representation enables the writer to represent their ideas as separate units, and that the spatial tracking secondary task interferes with the writer’s capacity to do this. 

Similarly, there was strong support for the role of the central executive in idea generation. As we expected, fewer - more briefly expressed - ideas were generated during phase 1 than in the other conditions. This was a particularly large effect: idea generation was reduced by about 70% compared to the control condition in phase 1, and this persisted in phase 2, where the number of ideas included in the plan was about 50% less than in the control condition. However, other features of the results were much less clear cut. 

First, just as many rhetorical headings were incorporated in the phase 2 plans in this condition as in the other conditions. This contradicts our assumption that the central executive is responsible for formulating explicit rhetorical goals for writing. An explanation for this may be that the rhetorical headings represent elements directly retrieved from a well learned schema in memory – they consisted of basic ingredients like “Introduction”, “Pros”, Cons” and so on – rather than high level goals that had been actively constructed during writing. However, if this is the case, it leaves open the question of whether the central executive is responsible for formulating higher level goals. Although it’s possible that a more refined measure, distinguishing such generic terms from novel rhetorical headings constructed specifically for the task, might expose differences across conditions, the present data suggest that differences in the extent to which rhetorical groupings are used is not a function of processing difficulties. Instead, they appear to be a function of differences in the way writers approach the task, and these could have a variety of sources, as we discussed above. 

Second, although marginally less new ideas were produced during phase 2 than in the control condition, this difference was not significant. This is particularly surprising given the marked difference between the conditions in the number of ideas generated during phase 1, and appears to contradict our basic claim that a central executive load reduces idea generation. However, we think there is a straightforward explanation for this. Given the marked reduction in the number of ideas generated during phase 1 in this condition, it is likely that the participants were only able to generate some of the ideas they knew about the topic during phase 1 and therefore were still generating ideas during phase 2. By contrast, in other conditions, where participants were able to generate most, perhaps all, of their ideas during phase 1, the new ideas produced in phase 2 were a consequence of organizing and evaluating the ideas they had already generated. 

Accepting for the moment that these two explanations for the lack of anticipated effects in the central executive condition are correct, we think that these data provide good initial support for our hypotheses. In particular, they suggest that an important part of the mental process of planning involves spatial representations. If this is correct, then one would expect that spatial features of external plans may have important effects on novice writers’ ability to plan productively. Indeed, this may be an additional reason for the benefits of outlining. Outlines, by their nature, provide a more abbreviated representation of ideas than full text, and this allows the writer to make a visual survey of the global structure of their texts. Furthermore, quite subtle features of the way plans are laid out on a page may influence the effects of outlining. For example, small, compressed plans may make it harder to think of appropriate new ideas than plans which are spread out on the page with gaps available for potential new content. At the very least, these results suggest that it may be important to monitor how novice writers lay their ideas out the page when they make an outline.

Although we think the spatial representation hypothesis is a reasonably plausible account of our present results, there is at least one important alternative possibility that needs to be excluded in future research. This is the potential confounding factor arising from the fact that the participants had to carry out the secondary tasks during both phases 1 and 2 of planning. As we have seen when we discussed the number of new ideas produced in phase 2 of the central executive condition, it is possible that effects during phase 1 could carry over and affect phase 2. Thus, in the central executive condition, we argued that the relatively high number of new ideas produced during phase 2 did not reflect knowledge transforming processes, but was instead further idea generation designed to compensate for the low level of idea generation during phase 1. The same line of reasoning could be used to provide an alternative explanation for the effects of the spatial tracking task on the generation of new ideas during phase 2. Although this task did not have a detectable effect on the number of ideas generated during phase 1, it did appear to reduce the length of these ideas. This implies that spatial tracking has an impact on translation, perhaps because of some kind of motor interference, in which motor movements with the non-writing hand interfere with the writing out of ideas. It is, in principle possible therefore that this difference during phase 1 had a carry over effect during phase 2, and was in some way responsible for the reduction in new ideas that occurred in this condition, although it is hard to imagine how this might occur. In order to rule out these possible carry over effects, therefore, further research is needed in which the secondary tasks are only imposed during phase 2, so that differences in phase 1 can be excluded as an explanation.

4.3. PLANNING AND TEXT PRODUCTION

So far we have concentrated on the benefits of outlining for the quality of the content contained in the subsequent text. And the data have suggested a very consistent picture, with the quality of the content in the text being directly related to the extent to which knowledge was transformed during outlining, and decreasing in the conditions where outlining was significantly disrupted. However, there is a much more mixed picture for the stylistic quality of the text (defined in terms of the appropriateness of word choice and the fluency of the grammatical structure). Although this was reduced in the spatial tracking condition, and to a lesser, non-significant extent in the central executive condition, this was only the case for the undergraduates. By contrast, stylistic quality was unaffected by the presence of a secondary task for the FE students, and was, if anything, highest in the central executive condition, where planning was most disrupted. Furthermore, there were no direct relationships between any of the features of knowledge-transforming and stylistic quality. 


The striking thing here is that the most extreme difference in stylistic quality was between the undergraduates and FE students in the two conditions where planning was undisturbed (control and visual interference conditions). On their own, the natural explanation for these differences would be a difference in the basic linguistic abilities of the two groups. However, if this were the case one would expect there to be similar differences within the other conditions, with stylistic quality rising and falling depending on the effect of the secondary task on planning, but with the basic difference between the two groups remaining constant. The fact that the difference between the two groups completely disappeared when planning was disrupted in the central executive condition suggests, therefore, that it cannot purely be a consequence of a difference in linguistic abilities. Instead, the overall pattern of the data suggests that planning has opposite effects on stylistic quality for the two groups, with the overall result that stylistic quality is at its highest for undergraduates and at its lowest for FE students when text production follows outlining.


If this interpretation of the results is correct then it suggests a need for caution in using outlining as a strategy with younger, less experienced writers. Although outlining may help such writers generate more rhetorically appropriate content, it may also inhibit the fluency with which they express themselves. It also raises the question of what it is about the way the two groups implement their plans in text that leads to the differential effect. It is difficult to be sure of the explanation for this difference, given the lack of corresponding differences in planning, however one possibility is that it reflects something about the way conceptualisation and linguistic expression are linked. In our experience, it is rare, for example, for someone to omit a verb from a sentence when speaking, but not uncommon, even for undergraduates, to do so in their writing. We suspect that this is because, in spontaneous speech, conceptualisation is directly driving the formulation of language, whereas in writing, content is created separately - either mentally, as the next idea to be written, or on paper, as an element in a plan – and has to be reconstructed when it is externally expressed during text production. It may be that more experienced writers overcome this gap between conceptualisation and linguistic formulation by using the elements in their plans as specifications of goals to be achieved during text production, and then conceptualise the actual content required to achieve this goal at the same time as they formulate language in text. By contrast, less experienced writers may treat elements in their plan as specifications of content and attempt to reconstruct this during text production. In other words, the difference between the two groups may stem from a difference in how abstractly or concretely they treat their plans as specifications of the text.


Regardless of the merits of this particular explanation, the main point we want to stress here is that there is a large gap between the construction of an outline and its implementation in a text. The present results suggest that we cannot assume that teaching a novice writer how to outline will necessarily help them formulate their text more fluently, and highlight the need for more research into the detailed nature of the processes involved in turning plans into text. 

Finally, we want to reiterate a point we made in the introduction, and which relates to the caveat we have just made. We have been concerned in this paper with some of the factors that make planning more or less effective, and have focussed exclusively on outline-planned writing because it is during outlining that planning is most isolated from other processes. This should not be taken to imply either that outlining is the only effective drafting strategy, or that planning is the only way in which knowledge develops during writing. We have argued elsewhere (Galbraith, 1999) that certain forms of spontaneous text production may also play an important knowledge-constituting role in writing, and in particular that this may be inhibited by pre-planning. In our view, the key to understanding writing, and hence to teaching it effectively, does not lie in elevating one particular component of the process over others, but rather in a deeper understanding of the complexity of each of the components, and in particular of how they interact with each other.
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APPENDIX: EXAMPLES OF PLANS AND TEXTS AT DIFFERENT LEVELS OF QUALITY

(P 48) Undergraduate, control condition.  Mean style rating 9; Mean content rating 9.

PHASE 1

Fashion reflection of era in which we live
If they want → matter of choice




            ↖

↗
Help fit in
←
Yes




       ↙

↘
Self confidence

Expression should be through language not through clothes








(
Personal image creative side expand








Expense unnecessary







No   ↗






       
Personal image reflect individuality






        ↙

                         (








   conformism

can lead to body image problems 
when not as like models

People should not follow fashion through despair or lack of confidence but if they choose to dress fashionably it does not hurt anyone else!

PHASE 2 (Ideas identified as new are printed in bold type face)
Intro:
What is “fashion”

Para 1:
 Personal choices as reflection of individuality


→fashion = conformism?
To extent but diff. kinds of fashion.

Para 2:
Fashion as reflection of era in which we live    but does it thwart personal expression.

Para:3:
Fashion (i.e. catwalk) when tried by everyday people can lead to body image problems.

Para 4:
Financial / social / psychological pressure to conform.

Para 5:
People not follow as sheep but accept hints from fashion world.  Not let it take over personal preference and suitability.

Conc:
Unanswerable qu. – depends on society and individual.

FINAL TEXT: 
Should one dress fashionably and why?
In order to address the above question appropriately, it is important to question the nature of fashion.  Are we talking about 'catwalk' fashion, 'high street ' fashion, 'urban' fashion (i.e. what everyone else wears)? It is arguable that if everyone dressed 'fashionably' there would be no fashion, and the cosmetic world would be a blur of conformist individuals.  However, taking pride in clothes and an interest in your appearance can be said to enhance confidence over self image.

When someone chooses what they wear, they are effectively choosing how people will judge them on first impressions.  Therefore if the clothes are a replica of a common design, certain assumptions will be made.  That said, in such a case it is the judger not the judged that is making unfounded presumptions about another person on outside appearance.  If a person chooses to dress fashionably, they are, to an extent sacrificing a tool that could be used to reflect individuality.

Catwalk fashion is modelled on extraordinarily tall and thin models.  The clothes are then taken to the high street and consumed by ordinary people with ordinary figures.  These people could encounter body image problems when comparing how the clothes look on them compared to someone of Kate Moss's proportions.  As well as psychological pressures, dressing fashionably can also exert social and financial pressures.  People may feel, due to the nature of their job or circle of friends, that the way they dress is of utmost importance.  This undermines the importance of other forms of communication such as that of language or body language.

A choice to dress fashionably is something that should be made by the individual.  As long as he or she does not follow fashion out of desperation to conform, and does so primarily for him or herself then there is no reason why the effects cannot be positive.  It is fine for one to dress fashionably but if 'everyone' dressed fashionably there would certainly be too much emphasis on image over content.  'Should one dress fashionably' is somewhat of an unreasonable question and cannot be separated from matters of the individual or society.

(P 56) Undergraduate, spatial condition.  Mean style rating 4.5; Mean content rating 4.5.

PHASE 1
In groups / coolness
Cost
Look like famous stars

Look like friends

Rebel against parents

Shows status

Comfort / practical

Attractiveness to other

Feel good 
PHASE 2 (Ideas identified as new are printed in bold type face)
Influence of mags


↘  look like stars


↘  also will help look like friends


↘  creates certain image & social status


↘  attractiveness to others


↘   all combine to make you feel good

All comes @ a cost


↘  designer images – pricey


↘  cost of comfort & often not practical


↘  can do if cheap



(

       high street


   seen as too fashion conscious

FINAL TEXT: 
Should one dress fashionably and why?
Being fashionable in dress sense can often be seen as the epitome of being, if magazines, especially women’s magazines are to be believed.  Readers are encouraged to accept the look of the stars – Posh and Becks, Madonna, Kylie etc.  In this way dressing fashionably can be viewed as highly important, as it creates a certain image and suggests a certain social status about the wearer.  When all your friends are wearing this type of clothing too, and attractiveness, especially to the opposite sex, is increased, fashion sense can be seen as the be all and end all.  Particularly when all these factors combine to create a general good feeling.  As the saying goes, “If you look good, you feel good”.

However, as the other saying goes: “No pain, no gain.”  Much of what is seen as fashionable, even when casual, it would seem, can be immensely uncomfortable, especially shoes for the girls.  Impossibly high heels, skin tight dresses can all combine to make fashionable clothing uncomfortable, not to mention impractical for everyday wear.

Financial cost can also be a problem related to fashionable dressing.  All well and good for the stars we want to emulate to spend thousands on a handbag, but for us mere mortals looking good can cause a strain to the bank account.  Of course there’s always the high street alternatives but it still works out dear to keep up with fashion.

Overall, far better to stick to what you, the individual feel good in for everyday wear and pick up a few really fashionable outfits for going out.  After all who wants to be slagged off for being too much of a label queen?

(P 70) Further education, random number generation  condition.  Mean style rating 3; Mean content rating 2.

PHASE 1
“dress to impress”



Pride
PHASE 2 (Ideas identified as new are printed in bold type face)
To be with hype

Dress to impress

Pride
FINAL TEXT: 
Should one dress fashionably and why?
Most people particularly teenagers like to wear fashionable clothes, to be in with the ‘norm, or the ‘hype’.  They are usually afraid of what people will say or think.  However there are people that wear fashionable clothes strictly for the reason that they like them.  There seems to be a certain amount of pressure on youths particularly to wear fashionable clothes.

People wear fashionable clothes to impress people, maybe their friends in general or just members of the opposite sex as it has been known that people like others who ‘dress to impress’ however a lot of the time the clothes don’t have to be in ‘fashion’ for them to look nice.

Most of the time the result of this is pride, which everyone is guilty of, we’re too proud to wear the trainers without a name, again usually afraid of our peers reactions.

Fashion can be hard to define as fashion doesn’t always include the great expense that people go to.  There are shops that sell nice clothes/shoes and accessories at reasonable prices.

Whether or not a person dresses fashionably is down to the individual as if you are comfortable and happy with what you wear, then surely that’s all that matters.  However times have changed and society’s standards (expectations) have dropped.  People now expect people to wear the fashionable clothes and each day they have it in their faces.  The media push fashion to such an extent that you have to have the ‘right’ figure to wear certain clothes.  In schools and colleges when you see what people are wearing they might want to ‘fit’ in and therefore change their clothes/image.

In conclusion it’s up to the individual however I feel that to dress fashionably is what you yourself feel comfortable in, whether it has a ‘fashionable’ name on it or not.
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