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5 Fluency and inhibition of higher level processing in 
LI and FL writing 

This chapter has been submitted for publication. 

Abstract 
Does lack of fluency in foreign language writing inhibit attention to conceptual 
processes such as planning and generating ideas? This study compares the writing 
fluency of 22 Dutch high school students in Dutch and English, using both an on
line and an off-line measure. The study also compares the writers' conceptual 
processes in the two languages, and investigates whether there is any relationship 
between these processes and level of FL writing fluency. Conceptual processes 
are examined in terms of both the writing process and the writing product (i.e., 
rhetorical text structure). In addition, the study examines whether there is a 
relationship between fluency and text quality in Dutch and/or English. The results 
show that the writers are less fluent in FL, and that conceptual processes are 
inhibited in FL. However, evidence that lack of fluency can be implicated in this 
inhibition is limited. 

Introduction 
In everyday terms, the fluency of a writer is likely to be judged on how 
prodigious, how coherent and complex, and even how creative his or her writing 
is. In theoretical terms, however, the fluency of a writer is generally defined far 
more narrowly as relating specifically to the rate at which language is produced 
(e.g., Lennon, 1990; Schmidt, 1992; Wolfe-Quintero, Inagaki, & Kim, 1998). 
Rate of production has traditionally been measured using static off-line measures 
that either solely consider the finished writing product, such as T-unit length and 
clause length (see Wolfe-Quintero, Inagaki, & Kim, 1998), or that consider the 
finished writing product in temporal terms, such as number of words or characters 
produced per minute (e.g., Kellogg, 1996; Ransdell, Levy, & Kellogg, 2002). 
However, in recent years, the first studies have been carried out in which fluency 
in written production is measured taking into account real-time, on-line text 
production processes. These studies have examined the size of the units of 
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production, that is, the number of words in chunks of text that are formulated 
without pausing (see Chenoweth & Hayes, 2001; Spelman Miller, 2000). 
Regardless of whether fluency is measured off-line or on-line, the evidence 
strongly suggests that writers are less fluent in their foreign language (FL) than in 
their first language (LI) (Chenoweth & Hayes, 2001; Roca de Larios, Marin, & 
Murphy, 2001; Silva, 1993; Spelman Miller, 2000). It is widely claimed that lack 
of fluency in the foreign language results in less availability of attentional 
resources for higher level conceptual processes, such as generating and 
organizing text content (e.g., Chenoweth & Hayes, 2001; Schoonen, van 
Gelderen, de Glopper, Hulstijn, Simis, Snellings, & Stevenson, 2003; Whalen & 
Menard, 1995). However, despite the pervasiveness of this claim, its validity has 
seldom been the object of direct investigation. The present study investigates the 
validity of this claim by comparing both off-line and on-line fluency in LI 
(Dutch) and FL (English) and by investigating the extent to which possible lack 
of fluency in FL is associated with the inhibition of higher level processing when 
Dutch high school student write argumentative texts in English. 

Fluency and the writing process 

Fluency can be characterized as involving both efficient access to a linguistic 
knowledge base and efficient retrieval of propositions (van Gelderen & Oostdam, 
2002). Thus, fluency is a cognitive construct that presupposes the presence of 
linguistic knowledge needed to formulate ideas into linguistic form. This 
linguistic knowledge is stored in long-term memory in the form of production 
rules (e.g., Anderson, 1992) and also in the form of linguistic items such as 
morphemes and lexemes (e.g., Logan, 1988). As fluency develops, language 
production rules operate faster and with less risk of error, as rules containing 
explicit, factual declarative knowledge are increasingly incorporated into highly 
proceduralized rules. The development of fluency is also achieved through the 
increasingly faster retrieval of "instances" (ie., representations of domain specific 
knowledge) from memory (e.g., Logan, 1988; Cohen, Dunbar & McClelland, 
1990). Faster retrieval of instances is enabled by the formation of increasingly 
complex sequences of language. In this process, commonly referred to as 
chunking, the representation and rehearsal of chunks of language in short-term 
memory enables the establishment of consolidated sequences of language in long-
term memory. Gradually, a hierarchically-organized store of increasingly 
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complex sequences is built up (Ellis, 2001). The availability of long-term 
sequence information from this store fosters the chunking of working memory 
contents that accord with these consolidated patterns, thus extending the size of 
the sequences that can be held in short-term storage, and also enabling the store of 
sequences held in long-term memory to be extended. Sequences that are, as it 
were, pre-packaged in long-term memory are thought to be readily accessible for 
rapid retrieval, resulting in fluent language production (Ellis, 1996). 
If fluency is insufficiently developed for the retrieval of language to proceed 
rapidly and efficiently, this has possible consequences for the whole process of 
language production. The possible consequences of lack of fluency for written 
language production can be illustrated using Chenoweth & Hayes' (2001) model 
of the writing process. This model distinguishes three levels: the Process Level, 
the Resource Level, and the Control Level (see figure 1 ). At the Process Level of 
the model are four processing components, namely the Proposer, the Translator, 
the Transcriber and the Reviser. The Proposer is associated with higher level 
conceptual processes, such as generating propositions and organizing these into a 
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lexical retrieval and syntactic frame construction, which convert the concepts 
generated by the Proposer into linguistic form. It is the speed and efficiency of the 
linguistic formulation processes carried out by the Translator that determine the 
level of fluency of a writer. The Transcriber converts the language generated by 
the Translator into written form. The Reviser evaluates both proposed and written 
language, identifies problems and inadequacies and, if deemed necessary, initiates 
changes. 

At the Resource Level of the model are the general processing modules necessary 
for component processes to be carried out. These modules include long-term 
memory, working memory and reading components. Lack of fluency may strain 
the limits of working memory capacity, leading to a trade-off in which the extra 
attention necessary for formulation results in less attention being available for 
other component processes. It is well-documented that increased cognitive effort 
devoted to one component process decreases the resources available for other 
components (e.g., Baddeley, 1986; Bourdin & Fayol, 1994, 1996). Specifically, 
when the formulation processes carried out by the Translator are not fluent, the 
burden placed on working memory may result in less availability of attentional 
resources for other component processes at the Process level, such as the higher 
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level conceptual processes carried out by the Proposer (e.g., Hayes, 1996; 
Kellogg, 1996; McCutchen, 1996). Apart from possible strain on working 
memory, lack of fluency may also place a strain on reading resources. Writers are 
known to use rereading of small parts of the text as a springboard for further 
formulation (Hayes, 1996; Perl, 1979; Roca de Larios, Marin, & Murphy, 2001). 
If a writer is struggling with formulation, the amount of highly localized 
(re)reading of the text is likely to be greater than in the case of fluent formulation. 
Consequently, less reading resources may remain available for global (re)reading, 
in which the text is evaluated in terms of higher level rhetorical and pragmatic 
concerns, such as coherence and appropriacy. 

Figure I Chenoweth and Hayes' (2001) model of written language production. 

At the Control Level of the model, processes carried out at the other levels are 

monitored. Fluent retrieval of language is said to display a high degree of 

automaticity, which is generally thought to mean that there is little involvement of 

conscious attention (DeKeyser, 2001). Thus, in fluent writing one would expect 

relatively little engagement of processes such as monitoring the correctness of 

language use. In contrast, when fluency is lacking, writers are more likely to pay 
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conscious attention to linguistic aspects of the writing task. They may do so by 
engaging compensatory strategies that involve deliberating over grammatical and 
lexical choices (Roca de Larios, Marin, & Murphy, 2001). These strategies may 
involve evaluating the correctness of choices, searching for synonyms, or in the 
case of FL/L2 writing, translation from one language to another. 
In summary, lack of fluency in formulation processes is likely to strain the 
resources available for other processes associated with written language 
production. This strain on resources is likely to manifest itself at all levels of the 
writing process: at the Process Level, in less attention devoted to conceptualizing; 
at the Resource Level, in less global reading of the text; and at the Control Level, 
in greater use of strategies to solve language problems. 

Measuring written fluency 

Although, as we have seen, fluency is governed by internal cognitive processes, 
level of fluency is generally determined by measuring some aspect of output. The 
ability to retrieve increasingly complex chunks of language from memory is 
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chunks of language produced increases (Hayes, 1996). Oral language production 
has been shown to consist of uninterrupted chunks of 4-10 words (Ellis, 1996) 
and, similarly, it has been observed that in written language production writers 
produce language in small chunks, rather than whole sentences (Kaufer, Hayes, & 
Flower, 1986). Chenoweth and Hayes believe that the size of the chunks 
produced in writing is a reflection of the Translator's capacity to deal with 
complex language structures, and that the size of these units is a central indicator 
of fluency. 
Measuring the size of the units of production would appear to provide a means of 
measuring written fluency that taps in more directly to formulation processes than 
traditional off-line measures. Off-line measures such as the number of words 
produced per minute measure written output in relation to the time taken to carry 
out all processes (i.e., proposing, translating, transcribing, revising and reading) 
and, hence, also include time devoted to higher level processing. Thus, the 
construct of fluency being measured would appear to be broader than is the case 
for an on-line measure. 

Although research concerning the most appropriate measure of the units of 
written language production is still in its infancy (Spelman Miller, 2002), a 
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couple of studies have already implemented on-line fluency measures in which 
chunk size is delineated by pauses in the writing process. Using verbal protocols, 
Chenoweth and Hayes (2001) identified an on-line unit of production that they 
referred to as a "burst". A burst is defined as a piece of formulated text terminated 
by either a pause of two seconds or more (P-bursts) or a revision (R-bursts). Thus, 
both pauses and revisions are seen as representing interruptions in the formulation 
process. The use of verbal protocols to examine the units of production, as used to 
determine the size of bursts, enables the inclusion of rehearsed formulations that 
are not transcribed. This method takes into account possible differences in 
formulation processes amongst writers: Some writers may tend to formulate prior 
to transcribing, while others may tend to formulate and transcribe simultaneously. 
However, the verbal protocol method has the disadvantage of being complex, 
time-consuming and potentially inaccurate. The researcher has the arduous task of 
manually dividing protocol recordings into chunks defined by the two-second 
criterion. Even with the help of an observation program that registers time 
elapsed, the process of registering the exact duration of pauses places great 
demands on the concentration and motor co-ordination of the researcher, as the 
researcher must press a key at the exact moments that a pause begins and ends. 
Using a logging program that recorded writers' keystrokes, Spelman Miller 
(2002) measured the size of the units of production by counting the number of 
intact, recognizable words produced between two pauses of two seconds or more, 
regardless of whether these words were subsequently deleted from the text. The 
keystroke-logging method, while unable to record formulations that are not 
transcribed, is more accurate and less time-consuming than the verbal protocol 
method. Keystroke-logging programs enable each keystroke and the intervening 
pauses to be precisely recorded and store the data in a form that is readily 
accessible for analysis. (For a more detailed explanation of keystroke-logging, see 
Lindgren & Sullivan, 2002.) In the current study, the keystroke-logging method 
of measuring on-line fluency will be used in conjunction with an off-line fluency 
measure to investigate the role of fluency in foreign language writing. 

Fluency and inhibition of higher level processing in FL writing 

Despite the repeated assertion that lack of fluency is associated with inhibition of 
higher level processing in L2/FL writing, little evidence has to date been produced 
that is able to demonstrate a clear link between fluency and higher level processing. 
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Studies that have found that writers are less fluent in FL than in LI have not 
measured higher level processing in LI and FL/L2 (e.g., Chenoweth & Hayes, 
2001; Roca de Larios, Marin, & Murphy, 2001; Spelman Miller, 2000). Likewise, 
studies that have examined component processes in LI and FL have not included 
fluency measures. The majority of studies that have compared component 
processes in LI and L2/FL have done using the think-aloud method. Think-aloud 
studies have typically found that writers plan less in L2 than in LI (e.g., Jones & 
Tetroe, 1987; Whalen & Ménard, 1995). Whalen and Ménard (1995) found that 
writers who wrote texts in both LI (English) and FL (French) planned and 
evaluated more frequently at a lower linguistic level and less frequently at a 
higher level (i.e., textual and pragmatic level). A study by Couzijn, van den 
Bergh, and Rijlaarsdam (2002) found that there were also differences between the 
distribution of component processes throughout the writing process in LI and FL. 
Although no differences were discovered between the distribution of planning 
and organizing in LI (Dutch) and FL (English), it was found that, among other 
differences, high school age student formulated more frequently and reread their 
texts more frequently in the last part of the process in FL than in LI. Studies such 
as these have uncovered differences between writing processes in LI and FL that 
are possibly indicative of inhibition of higher level processing in FL, but have not 
been able to demonstrate whether these differences are related to differences in 
linguistic processing in the two languages. Thus, there is a strong need for studies 
which include both higher level processing measures and fluency measures. 
There is also a need to address issues concerning the manner in which the 
attention devoted to particular processes is operationalized. In the protocol studies 
so far carried out, attention to a particular process has generally been 
operationalized in terms of \ht frequency of occurrence of that process. However, 
a drawback of this operationalization is that it is influenced by the pattern of 
processing episodes. For example, a writer who exhibits a pattern of short, 
frequently-recurring processing episodes will appear to have carried out more 
processing of a particular kind than a writer who exhibits a pattern of longer, less 
frequently occurring episodes, even though both writers may have in total spent 
an equal amount of time engaged in the process. Consequently, the allocation of 
processing time has been proposed as an appropriate method of looking at the 
competition for resources in working memory during composing (Kellogg, 1987, 
1988, 1996; Rijlaarsdam & van den Bergh, 1996). However, the question also 
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arises of whether time devoted to a particular process should be expressed in 
absolute or proportional terms. According to Rijlaarsdam and van den Bergh 
(1996), proportion of total composition time is an appropriate measure for writing 
process studies, as variation between writers, such as differences in total writing 
time, are partialled out. However, for process studies comparing the time 
allocated to particular processes in LI and FL, one could argue that inhibition of 
higher level processing can only truly be demonstrated to have occurred in cases 
where less higher level processing has occurred in absolute terms. A shorter 
proportional duration of higher level processing in FL could simply be 
attributable to a longer absolute duration of other kinds of processes. Thus, in 
order to aid the interpretation it is desirable to report both proportional and 
absolute durations. 

The inhibition of higher level processing in FL writing may not only manifest 
itself in processing time, but also in the rhetorical structure and/or quality of the 
writing product. Yet, protocol studies investigating the balance of processing in 
LI and L2 have not generally included product measures. It might be expected 
that if less time is devoted to processes such as generating ideas, FL texts might 
contain less rhetorical units than comparable texts composed in LI. For LI 
writing, Glynn, Britton, Muth, and Dugan (1982) showed that when attention to 
lower level concerns such as punctuation and spelling was present, fewer 
arguments were produced in argumentative texts than when these concerns were 
eliminated. As far as L2 writing is concerned, studies largely conducted within 
the field of contrastive rhetoric have demonstrated the existence of discourse level 
differences between the English texts of native writers and non-native writers 
with specific language backgrounds such as Chinese, Japanese, Korean and 
Arabic (Hinkel, 2002). For example, Ostler (1987) found that English essays by 
writers with Arabic as their LI contained a greater number of ideas than the 
essays of LI writers, but that the ideas in the L2 essays were less developed than 
in the LI essays. Differences in the texts of native and non-native writers have 
been attributed to the transfer of culturally-determined discourse features from the 
native language to English. To our knowledge, no studies have linked differences 
in the rhetorical content of LI and FL texts to aspects of textual processing such 
as degree of fluency. Moreover, little is known concerning whether there are 
differences in the rhetorical content of LI and FL texts produced by the same 
writers. 
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It might be also expected that lack of fluency will cause the quality of conceptual 
text content to suffer. Thus, in both LI and FL a positive relationship could be 
expected between fluency and text quality. For LI writing, Levy and Ransdell 
(1995) found that a high level of fluency was associated with high text quality. 
However, a stronger relationship could be expected between fluency and text 
quality in FL, as there are likely to be more differences in level of fluency 
between writers. In LI, fluency is more likely to be fully developed, meaning that 
the fluency measures will discriminate somewhat less between writers. Schoonen, 
van Gelderen, de Glopper, Hulstijn, Simis, Snellings, and Stevenson (2003) found 
that although fluency measures for lexical retrieval and production of 
grammatical structures were significantly correlated with writing proficiency in 
both LI (Dutch) and FL (English), the correlations were stronger in FL. 
By addressing the issues raised above, the present study investigates whether 
there is a relationship between lack of fluency and inhibition of higher level 
processing in FL writing. The study compares both fluency and higher level 
processing in LI (Dutch) and FL (English) argumentative writing. If evidence is 
found that writers are both less fluent and carry out less higher level processing in 
FL, the study will also examine whether a link between these two factors can be 
found. Higher level processes are examined both in terms of the time devoted to 
processing and the rhetorical structure of the writing product. The study also 
examines the question of whether there is a stronger relationship between fluency 
and global text quality in FL than in LI. 

Research questions 

The research questions are: 

1. Are writers less fluent in English than in Dutch? 
2. Is writers' higher level processing inhibited in English compared to Dutch? 
3. If so, to what extent is inhibition of higher level processing in English related 

to level of fluency? 

4. Is there a relationship between fluency and text quality in Dutch and/or 
English? 

Levels of fluency in Dutch and English will be investigated using an off-line and 
an on-line measure. The expectation is that both off-line and on-line fluency will 
be poorer in FL than in LI. In order to determine whether higher level processing 
is inhibited in EFL writing, the amount of time devoted to component writing 
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processes and the frequency of rhetorical units in the texts will be compared in 
Dutch and English. The expectations for component writing processes are that in 
EFL writers will spend less time conceptualizing (Process Level), more time 
reading their texts locally (Resource Level), and more time engaged in strategies 
to solve language problems (Control level). The expectation for rhetorical text 
structure is that the FL texts will contain less rhetorical units than the LI texts. No 
specific prediction is made concerning where specifically in the discourse 
structure the number of rhetorical units will differ. It is also expected that, if 
inhibition of higher level processing does occur, the amount of higher level 
processing in FL will be positively related to level of fluency. As regards the 
relationship between fluency and text quality within each language, we anticipate 
that the relationship will be stronger in EFL than in Dutch, as more of the writers 
are likely to experience greater problems in retrieving linguistic knowledge in 
English. 

The first two research questions will also be investigated in terms of the influence 
of writer characteristics. The study includes writers who vary in terms of Dutch 
writing proficiency (i.e., higher versus lower proficiency). On the one hand, 
higher proficiency LI writers may have more effective writing strategies that they 
are also able to enlist in FL and thus be less susceptible to inhibition of higher 
level processing than lower proficiency LI writers. On the other hand, the higher 
level processing of both higher and lower proficiency writers may be equally 
inhibited. At relatively low language proficiency levels in EFL, such as those of 
elementary level EFL learners in this study, learners - even those who write well 
in LI - may be unable to transfer their higher level LI processing skills to FL 
(Schoonen et al., 2003; Sasaki & Hirose,1995). 

The study also includes writers who vary in terms of language background (i.e., 
Dutch monolinguals versus Turkish-Dutch and Moroccan-Dutch bilinguals). In 
the Netherlands, a sizeable minority of the secondary school student population 
are the children of migrants of non-Dutch speaking background, with students of 
Turkish and Moroccan background forming the two largest groups (CBS, 2001). 
In many cases, the language that these students speak at home (i.e., Turkish, 
Moroccan Arabic or a Moroccan Berber language) is different from the school 
language (i.e., Dutch). These students can be termed bilingual, because they make 
regular use of two languages in their daily lives (Jimenez, Garcia, & Pearson, 
1996). Like their monolingual peers, these bilingual students learn English from 
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the last two years of primary education onwards. For these students English is a 
third language. However, little is known concerning how bilinguals process text 
in a third language. From a previous study involving a larger sample of mixed 
background bilinguals (Schoonen, van Gelderen, de Glopper, Hulstijn, Simis, 
Snellings, & Stevenson, 2002), we know that the text quality of bilingual students 
is somewhat poorer than for monolinguals in both Dutch and English. On the 
basis of this finding, we voice the tentative expectation that the bilingual students 
will be less fluent and carry out less higher level processing in both languages. 

Method 
Participants 

Twenty-two 13- to 14-year-old students participated in this study. These students 
were selected from ten grade 8 classes, totalling 253 students, from six urban 
schools in the Netherlands. These grade 8 classes were from the two highest 
'tracks' in the Dutch secondary school system (i.e., higher general secondary 
education and pre-academic secondary education). Students were selected from 
these higher tracks as it was expected that lower track students' EFL skills would 
be too rudimentary for them to be able to participate in this study. At the time of 
this study, the students had received approximately 3.5 years of EFL classroom 
instruction: 1.5 years at secondary level, plus 2 years at primary level which 
concentrated solely on basic oral communication skills. At this stage of their 
English learning career, they can be considered to be at elementary level in terms 
of their EFL writing proficiency". 

Participants were selected on the basis of Dutch reading and writing proficiency. 
It was necessary to select participants on the basis of both proficiencies, as the 
study is part of a larger project investigating both the reading and writing 
processes of these students in Dutch and English (see Stevenson et al., 2003). 
Both proficiencies were measured using instruments developed for project 
NELSON, of which this study forms a part (see also Schoonen van Gelderen, de 
Glopper, Hulstijn, Simis, Snellings, & Stevenson, 2002, 2003; Stevenson et al., 
2003; van Gelderen et al., 2003, 2004). The reading test comprised 30 multiple-
choice questions designed to measure understanding of text content at paragraph 
level and above. A reliability of .73 (Cronbach's alpha) was obtained. The writing 
test consisted of two writing tasks: a letter to a pen friend and a letter of 
complaint to a television station. The writing tasks were rated holistically by two 
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raters. The resulting four scores (scores on each of two tasks by two raters) 
showed a satisfactory internal consistency (Cronbach's alpha = .75). 
The students were also selected on the basis of language background (Dutch 
monolinguals versus Turkish/Moroccan-Dutch bilinguals). Students were 
classified as bilingual if they conformed to all of the following criteria: They 
reported speaking a language other than Dutch at home prior to commencing 
school; they reported still speaking this language at home (either solely or in 
addition to Dutch); and they had attended a Dutch school from the first year of 
primary education onwards. It should be pointed out that according to the 
definition of bilingualism used in this study, the students in our sample are not 
considered to be Dutch-English bilinguals (or Dutch-Turkish/Moroccan /English 
trilinguals). English is not used productively by the students on a regular basis in 
their daily lives, as it is only taught as a school subject. Rather, these students are 
viewed as being foreign language learners of English. 

Participants from both language backgrounds were selected on the basis of their 
composite z-scores for the writing and reading tests. Participants were selected 
who had both writing and reading scores in either the higher or lower end of the 
sample (N = 253) range. Mean scores, standard deviations and range of scores for 
the different types of students are shown in Table l3. The number of participants 
in the sub-groups differ, due to the later exclusion of two students who proved to 
have difficulties with the think aloud method. As the table shows, the average z-
scores for the bilinguals are lower than for the monolinguals. Thus, proficiency 
level is somewhat relative to language background. It should also be kept in mind 
that the terms 'higher' and Tower' are also relative to the fact that all the students 
have been selected from the two highest educational tracks. 
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Table 1 Means, standard deviations and range for composite Dutch reading and writing 

proficiency z-scores 

Bilingual 

Higher proficiency 1.42 .25 

(.28) 

.02-.72 

n = 5 

Lower proficiency -.72 -.99 

(.48) 

-1.7--.72 

n=6 

Note. Standard deviations within parentheses, n is subsample size. 

Writing tasks 

Students wrote four argumentative texts: two in Dutch and two in English. The 
topics of the Dutch texts were "The lyrics of top-40 hits are empty and 
meaningless" and "Students who wear 'trendy label' clothing don't have a mind 
of their own". The topics of the two English texts were "Playing computer games 
is a waste of time" and "Homework is more important than spare time activities". 
Students could choose to argue either for or against the statement contained in the 
topics. The instructions for each task were in Dutch. In these instructions, 
students were asked to write a text for a teen magazine, the given objective of 
which was to convince the audience of their point of view. They were provided 
with a list of arguments, the use of which was optional. Students were allowed a 
maximum of 30 minutes to complete each task. Appendix 5A contains a sample 
of an average level text from English writing task on playing computer games. 

Procedure 

The texts were written using a laptop computer in the presence of a single 
instructor. The four texts were written in four different writing sessions that were 
held within a 2-week period. The Dutch writing tasks were consistently presented 
before the English writing tasks, so that no participants had to first think aloud 
while writing in the FL. Within each language, the two texts were presented in 
counterbalanced order. The keystrokes produced by the students while 
completing the writing tasks were registered in a simple log-file that identified 
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each key that was pressed and recorded the interval between keystrokes in 
milliseconds. The students were required to think aloud while they wrote the texts 
and their verbalizations were recorded using a cassette-recorder. The students 
were provided with instruction and modeling by the instructor in thinking aloud. 
They were instructed to consistently voice their thoughts aloud while writing, and 
were told they were free to voice these thoughts in either Dutch or English. As a 
'warming up' exercise, each writing task was preceded by a short practice writing 
task. (See Appendix 5B for the think aloud instructions.) 

Measures 

Fluency 

On-line fluency was operationalized as the average number of intact recognizable 
words transcribed by a writer between pauses of two seconds or more, regardless 
of whether the words occurred in the final product (see Spelman Miller, 2002). 
The log-files were converted into files in which only chunks of text delineated by 
the two-second criterion were shown . The number of words in each chunk of text 
was counted. For each writer, the average number of words contained in the 
chunks was calculated across the two Dutch writing tasks and also across the two 
English writing tasks . 

Off-line fluency was operationalized as the number of words occurring in the 
final text divided by the total task time. The beginning of task time was taken as 
the moment at which each writer finished reading the task instructions. The end 
of task time was taken as the moment at which each writer finished his or her last 
think aloud verbalization. 

Component writing processes 

The attention devoted to component writing processes was measured in terms of 
the time devoted to carrying out specific processes in the think-aloud protocols. 
Time devoted to a specific process was expressed as the proportion of time spent 
engaged in a particular component process in relation to total task time (e.g., the 
amount of time spent conceptualizing as a proportion of the total amount of time 
spent completing the task). The protocols were coded using the taxonomy of 
writing processes shown in Table 2. The main categories in the taxonomy are 
Conceptualizing, Formulating and Reading. 
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The category Conceptualizing involves processes carried out by the Proposer in 
the Chenoweth and Hayes' model. These processes are directed towards shaping 
the rhetorical content of the text, such as generating ideas, planning the text and 
setting rhetorical goals. The processes are 'prelinguistic' in the sense that the 
mental propositions have not yet been formulated into words and sentences that 
could be used in the text. Conceptualizing has not been classified at sub-category 
level, as in practice virtually all instances of conceptualizing involved generation 
of ideas. 

The category Formulating involves processes carried out by the Translator and 
the Transcriber. Translating and transcribing have been placed under the umbrella 
category of Formulating, as in practice these two processes frequently occurred 
simultaneously, making it impossible to separate them for the purposes of coding. 
Thus, in this study formulating concerns any processes directed towards encoding 
mental propositions into words and sentences, or any process concerned with 
transcribing these words and sentences. It includes processes that are carried out 
at the Process Level and at the Control Level. At the Process Level are the 
formulations themselves regardless of whether these are transcribed. There are 
three formulating sub-categories at process level: formulations that are 
transcribed simultaneously, formulations without transcription, and transcriptions 
without formulation. Formulation without transcription involves rehearsed 
formulations. Transcription without formulation involves either the transcription 
of rehearsed formulations, or cases where transcription time exceeds formulation 
time. Whether transcription is taking place is discernible from the protocol 
recording, as the sound of typing is audible. At the Control Level are strategies 
that assist the formulation process, for example, by identifying language problems 
and searching for solutions for these problems. These strategies are concerned 
with monitoring and evaluating language production. They also include the use of 
simple strategies to identify and correct typing errors, although in practice these 
strategies were used only occasionally. Many - though by no means all -
formulation strategies resulted in one or more revisions being made. However, 
revising proved to be so heavily embedded in other component processes that it 
could not be meaningfully coded. 

The category Reading involves processes carried out by the reading components, 
which are represented at the Resource Level of the model. There are three 
Reading subcategories: reading the writing task (i.e., instructions or list of 

149 



Reading and writing in a foreign language 

arguments), reading the current clause of the text being produced, and reading a 
previous clause of the text being produced. The reader is referred to Appendix 5C 
for a fuller description of the categories in the taxonomy. 

As mentioned, revising is not included in the taxonomy. When formulating or 
reformulating revisions were sometimes also made, but it did not seem to be 
either practically feasible or appropriate to measure these changes in terms of 
duration. Likewise, the writers sometimes made changes to the text while 
rereading the text, but it was difficult to determine at precisely which moment this 
occurred or to measure these changes in terms of duration. Consequently, revising 
processes were examined in a separate study, (see Stevenson, Schoonen & 
Glopper (submitted), i.e., Chapter 4), in terms of the on-line changes that the 
students made while producing the texts also used in the current study. 

Table 2 Taxonomy of component writing processes 

Category Subcategory 

Conceptualizing n.a. 

Formulating < 

Reading < 

» Formulating Only 

> Formulating & Transcribing 

> Transcribing Only 

> Formulating Strategies 

> Reading Task 
1 Reading Text (Current Clause) 

> Reading Text (Previous Clause) 

The protocols were coded by human coders with the assistance of the computer 
program, Observer 3.0 (1998). Using Observer allowed coding to be carried out 
directly from the protocol audio-recording and also allowed the duration of 
component processes to be registered with a high degree of accuracy. We refer to 
a period in which a writer is unbrokenly occupied with the same component 
process as an episode. The duration of an episode was registered by pressing a 
key at the exact moment that an episode ended. The end of a episode was 
determined by either the start of a different category of process or a pause in 
verbalizing often seconds or more. Each episode was assigned a single code from 
taxonomy in Table 2. A total of 6063 episodes were identified in the 88 texts. The 
coding of these texts was divided equally between two coders. 

150 



Fluency and inhibition of higher level processing in LI and FL writing 

For the calculation of inter-rater reliability, eight texts (approximately 10% of the 
data) were coded by both coders. We were interested in comparing whether the 
durations of the various component processes identified by the two coders were 
similar across the whole writing process. For each text, the total duration of each 
component process was calculated for each coder. This produced 24 durations (3 
categories x 8 texts) per coder. For both coders, there were considerable 
differences between the duration of the processes in the three main categories. For 
example, writers spent considerably more time formulating than conceptualizing. 
Such differences have the effect of inflating reliability estimates, as the influence 
of these differences overshadows the influence of differences between the coders. 
In order to eliminate the effects of this between-category variance and thus 
produce more conservative reliability estimates, separate z-scores were calculated 
within each of the three categories for the eight texts, so that the average per 
category was zero. The correlations between the 24 duration estimates (i.e., three 
categories x eight texts) of each coder correlated substantially, r =.91 (Pearson's 
correlation coefficient). 

Rhetorical text structure 

Rhetorical structure was operationalized as the frequency of occurrence of 
specific kinds of rhetorical units. The rhetorical units correspond to categories 
used by van Eemeren, Grootendorst and Kruiger (1983) in their analysis of the 
argument structure of texts. The categories used were Standpoint, Main 
arguments, Counter-arguments and Sub-arguments. After each text had been 
divided into rhetorical units, the frequency of each category was averaged across 
the two Dutch and the two English writing tasks of each student. For the 
calculation of inter-rater reliability, 10 texts were coded by two coders. In order to 
eliminate the influence on reliability estimates of possible differences between the 
frequencies of the four categories, the same procedure involving conversion into 
z-scores within each of the four categories for the 10 texts was followed as for 
component writing processes. There was a substantial correlation between the 40 
frequencies of each coder, r = .85 (Pearson's correlation coefficient). The 
remaining texts were coded by a single coder. 
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Text quality 

Text quality was measured using separate holistic ratings for Content quality and 
Language quality. A panel of four raters was involved in rating the quality of all 
the Dutch and EFL texts. For each task, an average quality anchor text was 
selected for each of the two dimensions. These anchor texts received a score of 
100 and subsequently served as a point of reference for the raters. The raters 
received instruction and practice in rating the texts in relation to the anchor text. 
The rating of the texts on the two dimensions was carried out in the following 
fixed order: English content; Dutch content; English language; Dutch language. 
Panel reliability (k=4, Cronbach's alpha) for content of the two English texts was 
.89 and .84, and for the two Dutch texts was .70 and .85. For language use, panel 
reliabilities for the English texts were .90 and .90, and for the Dutch texts, .69 and 
.79. Due to lack of consensus in the scoring, the reliability estimate of .69 is based 
on the scoring of two raters. The students' overall writing scores for each 
language are composed of the sum of the panel means for the two writing tasks in 
that language. In the case of one of the Dutch texts (Dl), only the scores of two 
raters have been used to form a panel mean. 

Data analyses 

In order to compare fluency in Dutch and English (research question 1) repeated 
measures ANOVAs have been carried out for both the off-line and the on-line 
measures. For the off-line measure, the dependent variable was total number of 
words in relation to total task time; for the on-line measure, the dependent 
variable was average chunk size. Similarly, repeated measure ANOVA's have 
been carried out to compare component writing processes in Dutch and English, 
and also to compare rhetorical text structure in both languages (research question 
2). For the analyses involving component writing processes, the dependent 
variables were the logits of the proportional durations6 for the main categories: 
Conceptualizing, Formulating, Reading and also for Unidentifiable Processes 
(i.e., processes that, for example, due to unintelligibility, could not be identified). 
Proportional durations were transformed into logits, in order to approximate a 
normally distributed interval scale (Hox, 1995). As proportions in the various 
categories are dependent on each other, three separate orthogonal analyses were 
carried out. The first ANOVA considered the logits of the proportion of 
Conceptualizing in relation to non-Conceptualizing (i.e., the remaining 
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categories); the second analysis considered the logits of the proportions of 
Formulating in relation to Reading + Unidentifiable processes, independent of 
Conceptualizing; and the third analysis considered the logits of the proportions of 
Reading in relation to Unidentifiable processes, independent of the other two 
categories. For the Formulating and Reading subcategories, process durations are 
reported and described, but are not subjected to statistical analysis. For the 
analyses involving rhetorical text structure, the dependent variables were the 
frequencies of Standpoints, Arguments, Counter-arguments and Sub-arguments. 
For all the analyses for research questions 1 and 2, language of text (Dutch vs. 
English) was the within subjects independent variable and language background 
and Dutch writing proficiency were between subjects independent variables. 
Research questions 3 and 4 were tested by calculating parametric (i.e., Pearson) 
correlations between the relevant variables. However, as the influence of outlying 
scores may be large in a small sample, non-parametric (i.e., Spearman) 
correlations were also calculated for significant parametric results. These non-
parametric correlations are reported only in cases where they differ in terms of 
CI r r t l i f i f Q n r ' P f r r \ m t h ^ » n a r o m p f r i f r ^ c u l t c T J p c p a t * i - ' t i n i i A o t i a n "3 AT/ i 11 A M K ; k o factaA J47 
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the testing of question 1 and 2 reveals students to be both less fluent and to carry 
out less higher level processing in English. In this case, the fluency variables for 
English will be correlated with residualized difference scores for the relevant 
higher level processing variables in English. Using residual scores for the higher 
level processing variables allows us to examine whether the difference in the 
amount of higher level processing in Dutch and English is related to the level of 
fluency in English . Residualized difference scores are calculated by subtracting 
the value of the English variables predicted by the regression equation in which 
English is regressed on Dutch from the actual value of the English variables. As 
difference scores tend to be less reliable than the scores on which they are based 
(Caruso, 2004), the reliability of the residual scores will be checked. 
The level of statistical significance was set at 0.05. However, due to the small 
sample size and consequent possible lack of statistical power, in the ANOVA 
analyses large effects were considered salient. According to Cohen (1988), an eta-
squared value of 0.138 or greater can be interpreted as a large effect. For research 
questions 1-3, the two within-language texts (e.g., Dl and D2) are considered 
together, as preliminary log-linear analyses carried out separately for Dutch and 
English revealed that there were no interactions between any of the variables and 
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task in either language. However, for research question 4, the two texts in each 

language are considered separately. Preliminary analyses revealed that the 

Content quality of one of the Dutch texts (D2) did not correlate with either the 

Dutch writing selection test (r = .15), or the Content quality of the other Dutch 

text (Dl) (r=. 12). Furthermore, the Language quality of Dl and D2 did not 

correlate significantly (r = .33). 

Results 
Descriptives 

Table 3 shows that the duration of the writing process for the whole group is very 
similar in Dutch and English. The difference between the duration of the writing 
process in the two languages is not statistically significant, and there are also no 
statistically significant interaction effects between the duration of the writing 
process in the two languages and either of the two writer characteristics, Dutch 
writing proficiency and language background. The table also shows that, although 
the time spent writing was similar across languages, the amount of text produced 
in this period was less in English than in Dutch. The difference between text 
length in Dutch and English is significant (F(l,18) = 11.21, p = .00, i f = .36). 
There are no significant interaction effects for language and either of the writer 
characteristics. However, monolinguals wrote significantly longer texts in both 
languages than bilinguals (F(l,18) = 5.80, p = .03, r\2 = .23). There is no 
significant main effect for the relationship between writing proficiency and text 
length. The table also shows that the writers produced a slightly smaller number 
of rhetorical units in English than in Dutch: This is a large effect (F(l,18) = 3.5 , 
p = .08, T)2 =.15). There are no other main or interaction effects for number of 
rhetorical units. The Content and Language Use quality scores cannot be 
compared across languages, as the scores for each language are relative rather 
than absolute. However, the within-language scores for the different kinds of 
writers can be compared. The table shows that in both languages there is a 
consistent tendency for bilinguals to have lower scores than monolinguals, and 
for lower proficiency writers to have lower scores than higher proficiency writers. 
For language background, only the difference for Dutch Content quality is 
significant (F(l,18) = 5.48, p = .03, r\2 = .22). For Dutch writing proficiency, 
none of the differences is significant, but there is a large effect for English 
Content quality (F( 1,18) = 3.8,p = .07, i f = .17). 
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Table 3 Means for Dutch and English measures (standard deviations in parentheses) 

Higher DWP Lower DWP Whole group 

Monolingual Bilingual Monolingual Bilingual 

n=6 n—5 n=5 n=6 N=22 

D E D E D E D E D E 

Duration of 985.6 991.1 1271.1 1097.1 1200.8 1117.3 1105.2 1110.7 1132.0 1076.6 

writing process (328.8) (277.9) (332.8) (385.5) (363.6) (342.3) (297.4) (153.9) (324.3) (278.5) 

(seconds per text) 

Text length 207.7 168.2 148.9 132.7 168.2 151.1 157.5 121.8 171.7 143.6 

(words per text) (75.3) (30.8) (26.3) (16.7) (29.0) (22.2) (35.6) (23.1) (50.0) (29.2) 

Rhetorical units 13.8 13.3 13.5 12.8 15.2 13.2 13.3 12.3 13.9 12.9 

(pertext) (5.3) (2.9) (2.5) (1.9) (3.7) (3.3) (2.9) (2.5) (3.6) (2.5) 

Content quality 107.4 109.5 90.1 97.3 97.3 87.4 88.4 84.5 96.0 94.9 

(16.6) (20.5) (9.8) (12.4) (11.6) (22.5) (12.5) (24.8) (14.5) (21.9) 

Language 109.0 114.0 90.0 87.7 94.2 94.4 91.4 87.8 96.5 96.4 

quality (18.5) (15.1) (12.2) (10.8) (14.9) (11.7) (10.8) (23.0) (15.6) (18.9) 

Note. D = Dutch; E = English. 

Research question 1: Fluency in LI and FL 

The scores for the on-line and off-line fluency measures are highly correlated in 
both languages (Dutch: r = .77; English: r =.83). As expected, for both measures 
the writers are less fluent in English than in Dutch. The number of words in 
chunks of text produced between pauses (i.e., on-line fluency) is significantly less 
in English than in Dutch (F(l,18) = 21.52, p = .00, i f = .49). The number of 
words produced in the final text in relation to the duration of the writing process 
(i.e., off-line fluency) is also significantly less in English than in Dutch (F(l,18) = 
8.09, p = .01, r\2 = .28). There are no significant interaction effects between 
fluency in the two languages and writer characteristics. However, for both fluency 
measures, bilinguals are significantly less fluent than monolinguals, irrespective 
of language (On-line fluency (F( 1,18) = 10.34, p = .01, r\2 = .29); Off-line fluency 
(F(l,18) = 12.24, p = .00, r)2 = .35)). There are no significant main effects for 
higher and lower proficiency writers on either fluency measure. 
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Table 4 Fluency measures: mean frequencies (standard deviations in parentheses) 

Higher DWP Lower DWP Whole group 

Monolingual Bilingual Monolingual Bilingual 

n=6 n=5 n=6 n=5 N=22 

D E D E D E D E D E 

On-line 6.0 4.3 3.2 2.4 3.7 3.1 3.2 2.3 4.1 3.1 

(words per chunk) (1.4) (1.1) (1.3) (0.8) (1.6) (1.6) (1.0) (0.5) (1.7) (1.3) 

Off-line .22 .18 .12 .11 .16 .15 .15 .12 .16 .14 

(words per second) (.03) (.05) (.03) (.02) (.06) (.06) (.02) (.03) (.05) (.05) 

Note. D = Dutch; E = English. 

Research question 2: Higher level processing in LI and FL 

a. Component writing processes 

Table 5 shows that in both languages the writers engaged in Formulating for most 
of the duration of the writing process, and that they engaged relatively little in 
Conceptualizing and Reading. The table also shows that in absolute terms the 
writers spent slightly less time on each component process in English than in 
Dutch, except that slightly more time was devoted to Unidentifiable processes in 
English. The difference between the proportion of Conceptualizing in Dutch and 
English is significant (F(l,18) = 11.64,/? = .00, r]2 = .38), while the differences 
between Formulating, Reading and Unidentifiable processes in Dutch and English 
are not. Although it only concerns a small difference, as predicted, the writers 
devoted proportionally less time to conceptual processing in English than in 
Dutch. In absolute terms, there was also less conceptualizing in English. Thus, it 
appears that some degree of inhibition of higher level processing has taken place 
in English. There are no significant interaction effects between duration of 
component processes in the two languages and writer characteristics. Although 
not significant, there is a large main effect for language background, as bilinguals 
devoted proportionally less time to conceptual processing than monolinguals in 
both languages (F(l,18) = 3.60, p = .07, r\2 = .16). There is no significant main 
effect for writing proficiency. 
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Table 5 Orientation of processing: Absolute durations expressed as seconds per text, 

standard deviations and percentage of total writing time (%) 

Concep

tualizing 

Formulating 

Reading 

Unidentifiable 

Higher DWP 

Monolingual Bilingual 

n 

D 

77.8 

(86.1) 

7.9% 

738.6 

(269.5, 

74.9% 

148.4 

(68.9) 

15.1% 

20.8 

(14.8) 

2.1% 

=6 w=5 

E D E 

49.5 24.5 11.2 

(56.6) (24.2) (15.2) 

5.0% 1.9% 1.0% 

777.3 941.3 793.0 

Lower DWP 

Monolingual Bilingual 

n=6 n=5 

D E D E 

64.2 59.9 44.4 30.1 

(44.2) (78.4) (44.0) (31.0) 

5.3% 5.4% 4.0% 2.7% 

895.7 872.9 871.3 842.4 

Whole group 

N=22 

D E 

53.5 37.8 

(55.9) (50.2) 

4.7% 3.5% 

856.6 820.4 

(217.0) (199.0) (185.9) (303.8) (274.0) (292.7) (171.6) (262.5) (201.5) 

78.4% 74.1% 72.3% 

150.3 284.1 267.3 

74.6% 78.1% 78.9% 75.8% 

213.2 174.2 169.2 171.9 

(84.0) (231.2) (219.4) (162.4) (162.3) (84.9) (97.8) 

15.2% 22.4% 24.4% 

13.9 21.1 25.6 

(10.4) (12.3) (32.6) 

1.4% 1.7% 2.3% 

17.8% 15.6% 15.3% 15.5% 

27.6 10.3 20.1 66.3 

(31.5) (b.4) (3U.4) (124.1 

2.3% 0.9% 1.8% 6.0% 

75.7% 76.2% 

199.7 188.2 

(144.3) (142.0) 

17.6% 17.5% 

22.2 30.1 

(22.3) (öö./) 

2.0% 2.8% 

Note. D = Dutch; E = English. 

Subcategories of Formulating and Reading 

Table 6 shows the breakdown of the absolute and proportional durations of the 
various Formulating and Reading sub-processes. For Formulating at the Process 
level, there are few conspicuous differences between Dutch and English. In both 
languages, the writers generally formulated and transcribed simultaneously. 
Moreover, the proportional of time devoted to simultaneous formulation and 
transcription was almost the same in the two languages, though in absolute terms 
somewhat less in English. Likewise, a similar proportion of time was devoted to 
rehearsing (i.e., Formulating only) in both languages, although again in absolute 
terms the time devoted was slightly less in English. In English, less time was 
devoted to Transcribing Only, both in proportional and absolute terms, indicating 
that transcription time exceeded formulation time more often in Dutch. 
For Formulating at the Control Level, the writers devoted more time to 
Formulation Strategies in English than in Dutch, both in proportional and 
absolute terms. Thus, as predicted, they spent more time identifying and solving 
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language problems in their texts, indicating that more linguistic processing was 

carried out at the Control Level in FL. As regards reading, the writers devoted a 

little more time to reading the task (i.e., reading the instructions and arguments) 

in English than in Dutch. Thus, it seems likely that the writers made more use of 

reading as a resource to assist conceptualizing processes such as generating ideas 

in FL. It is interesting to note that this greater use of assisted conceptualization in 

English contrasts with the already-mentioned smaller amount of unassisted 

conceptualizing carried out in English that was shown in Table 5. 

In terms of reading their own texts, the writers spent less time reading previous 

clauses in English than in Dutch, and slightly more time reading the current 

clause. Thus, as expected the writers focussed their reading resources less 

globally in FL than in LI. This greater localization of reading resources in FL 

may provide another indication that the writers are more concerned with linguistic 

processing in FL than in LI. 

Table 6 Subcategories of Formulating and Reading: Mean durations in seconds (M), 

standard deviations (SD) and percentages (%) 

Subcategory 

Formulating 

Formulating Only 

Formulating & Transcribing 

Transcribing Only 

Formulating Strategies 

Reading 

Reading Task 

Reading Text (Current Clause) 

Reading Text (Previous Clause) 

M 

47.0 

694.7 

87.8 

27.0 

50.9 

29.0 

119.7 

Dutch 

SD 

(43.0) 

(238.6) 

(81.6) 

(25.2) 

(32.4) 

(22.2) 

(116.8) 

% 
5.2 

81.5 

10.0 

3.3 

31.6 

14.3 

53.1 

M 

42.9 

678.6 

48.6 

50.3 

65.8 

34.4 

88.0 

English 

SD 

(46.4) 

(180.3) 

(40.2) 

(44.7) 

(62.4) 

(25.0) 

(96.9) 

% 
5.2 

82.7 

5.9 

6.1 

38.9 

21.7 

39.4 

b. Rhetorical structure 
Table 7 shows the frequencies of the various types of rhetorical units produced in 

the Dutch and English texts. The only significant difference between the 

rhetorical structure of the texts in the two languages is that the writers produced 

more sub-arguments in the Dutch texts than in the English texts (F(l,l 8) = 5.42,/? 

= .03, rf = .23). Thus, it appears that the texts are less well-developed in English 

than in Dutch. The smaller amount of content in the English texts appears to 
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provide additional evidence that less higher level processing was carried out in 
English. There are no significant interaction effects or main effects involving 
writer characteristics. 

Table 7 Rhetorical structure: Number of rhetorical units and standard deviations 

Standpoints 

Arguments 

Counter

arguments 

Sub-

arguments 

Higher DWP 

Monolingual Biling 

n-

D 

2.4 

(0.5) 

3.4 

(1.9) 

3.4 

(1.7) 

4.6 

(3.9) 

=6 

E 

3.9 

(1.5) 

4.0 

(1.2) 

3.7 

(1.2) 

3.7 

(1.3) 

n 

D 

2.5 

(1.0) 

4.7 

(0.5) 

2.7 

(1.3) 

3.6 

(2.4) 

ual 

=5 

E 

2.7 

(1.3) 

5.4 

(2.9) 

2.1 

(1.9) 

2.6 

(0.4) 

Lower DWP 

Monolingual Biling 

n-

D 

2.0 

(0.5) 

5.7 

(0.8) 

3.9 

(3.1) 

3.6 

(1-4) 

=6 

E 

1.8 

(0.8) 

6.2 

(2.3) 

2.4 

(1.7) 

2.8 

(1.8) 

n-

D 

2.4 

(1.7) 

4.5 

(2.6) 

2.4 

(2.3) 

4.0 

(2.9) 

ual 

=5 

E 

2.7 

(1.2) 

4.4 

(1.7) 

4.0 

(0.9) 

1.3 

(1.4) 

Whok 

N--

D 

2.4 

(1.0) 

4.6 

(1.8) 

3.1 

(2.1) 

4.0 

(2.7) 

' group 

=22 

E 

2.8 

(1.4) 

5.0 

(2.1) 

2.6 

(1.6) 

2.6 

(1.5) 

Note. D = Dutch; E = English. 

Research question 3: Higher level processing and fluency in FL 

As we found that the writers are less fluent and carry out less higher level 
processing in English (i.e., conceptualize less and have fewer sub-arguments), it 
is relevant to investigate whether the inhibition of higher level processing is 
related to differences in level of fluency. As explained in the Data Analysis sub
section, if relevant, correlations would be calculated between residual difference 
scores for the variables indicative of higher level processing that were 
significantly different in the two languages and the two fluency measures for 
English. Checks on the reliability of the residual scores for the relevant higher 
processing variables, revealed the scores for the number of sub-arguments to be 
reasonably reliable (.68), while the scores for the proportion of time spent 
conceptualizing were not acceptably reliable (.35), and have consequently been 
excluded from the analyses. 

If inhibition of higher level processing is related to lack of fluency, we would 
expect that the writers who are less fluent in English produced less sub-arguments 
in English than in Dutch. Thus, there should be a positive correlation between the 
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residual differences scores for number of sub-arguments in English and fluency in 
English. While the correlations found are medium-sized correlations in the 
expected direction8, they are not significant: The correlation between on-line 
fluency in English and the residual scores for number of sub-arguments in 
English is r = .34 and the correlation between off-line fluency in English and the 
same residual scores is r =.33. The lack of significance of these results does not 
permit us to draw the conclusion that lack of fluency is linked to less well-
developed rhetorical text content. 

Research question 4: Fluency and text quality in LI or FL 

Table 8 shows that for English there are no significant correlations between either 
fluency measure and either text quality measure. For Dutch, there is only a single 
significant correlation: off-line fluency is positively related to the Content quality 
of the first Dutch text (Dl). However, when tested non-parametrically this 
correlation is not significant, so we are not justified in concluding that the 
correlation represents a real relationship. Thus, in contradiction with our 
expectations, it appears that there is no relationship between fluency and text 
quality in either language. We had also predicted a stronger relationship in FL 
than in LI, on the basis of our supposition that there would be greater differences 
between the level of fluency of the writers in FL than in LI. However, the 
standard deviations for on-line and off-line fluency reveal this supposition to be 
incorrect, as the amount of variance is not greater in English than in Dutch. (Refer 
back to Table 4.) 

Table 8 Correlations between fluency and text quality 

N=22 

Dutch 

Text quality (Content) 

Text quality (Language use) 

English 

Text quality (Content) 

Text quality (Language Use) 

On-line 

Dl 

.42* 

.25 

El 

.28 

.28 

fluency 

D2 

.02 

.30 

H2 

.11 

.22 

Off-line fluency 

Dl 

.22 

.20 

1:1 

.31 

.29 

D2 

.23 

.23 

C2 

.19 

.32 

* Significant at 0.05 level. 
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Summary of results 

1. The writers were less fluent in English than in Dutch. Bilinguals were less 
fluent than monolinguals in both languages. 

2. The writers appear to be inhibited to some extent in their higher level 
processing in English. In terms of the writing process, less attention was devoted 
to conceptualizing in English. Bilinguals devoted less attention to conceptualizing 
than monolinguals in both languages. In terms of the writing products, the 
English texts contained fewer sub-arguments. 

3. There is no convincing evidence for a relationship between inhibition of higher 
level processing in FL and fluency. 
4. There is no convincing evidence for a relationship between fluency and text 
quality in either Dutch or English. 

Discussion 
This study corroborates the findings of previous studies that fluency is less 

developed in FL than in LI, and also provides indications that some inhibition of 
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FL (English). Inhibition of higher level processing was evident in both the writing 
process and the writing product. As predicted, the cognitive constraints imposed 
by the task of writing in a foreign language manifested themselves at all levels of 
the writing process: at the Process Level, in less attention devoted to conceptual 
processes; at the Resource Level, in less globalized reading of the text; and at the 
Control Level, in greater use of strategies to solve language problems. In the 
writing products, evidence for the inhibition of higher level processing was found 
in the relative lack of development of the rhetorical structure in FL. The writers 
produced less propositions in which sub-arguments, descriptions, examples and 
other detailed information were given. 

Despite the evidence for both lack of fluency and inhibition of higher level 
processing, the study was unable to produce convincing evidence that lack of 
fluency can actually be implicated in this inhibition. Unfortunately, one of the 
relevant measures of higher level processing, the proportion of time spent 
conceptualizing, had to be excluded from the correlational analyses, as the 
residual scores were not sufficiently reliable. No significant relationships between 
fluency and other variables were found, either between languages (i.e., English 
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fluency and difference between the number of sub-arguments in Dutch and 
English) or within languages (i.e., fluency and text quality in Dutch and English). 
However, on the basis of these results it is premature to conclude that lack of 
fluency plays little role in the inhibition of higher level processing in FL writing 
or that fluency is not important for text quality. The small sample size and 
consequent lack of power places limits on our ability to detect relationships. For a 
sample of N = 22, the power to detect a medium correlation (0.30 - 0.50) is only 
.29 for 2-sided tests. In a large-sample study we found significant within-
language correlations between tests measuring speed of word and sentence 
processing and text quality - although meta-cognitive knowledge and linguistic 
knowledge proved to be more strongly related to text quality (Schoonen et al., 
2003). Nonetheless, our sample size is sufficiently large to provide sufficient 
power to detect strong relationships. For a sample of N = 22, the power to detect a 
strong correlation (> 0.50) is .73 for two-sided tests. Therefore, the results do 
suggest that the relationship between fluency and higher level processing is not a 
strong one. 

Another reason for not finding a link between fluency and other variables in our 
correlational analyses could be that the mechanisms underlying inhibition of 
higher level processing are simply too complex to be captured in correlations 
between pairs of variables. In the current study, the total writing time was of 
similar duration in LI and FL, but in this period of time the writers produced texts 
that contained less rhetorical units in FL. The smaller amount of conceptualizing 
in FL is thus likely to reflect the fact that less rhetorical units were produced. 
Although the proportion of writing time devoted to actual formulation was similar 
in both languages, the relative lack of on-line fluency in English indicates that 
formulating processes were interrupted more often in FL. The writing process 
data showed that in these interruptions the allocation of cognitive resources was 
different in the two languages. Among other differences, in FL more time was 
spent on solving language problems and on micro-rereadings of the clause that 
was currently being formulated. Taken together, these results would seem to 
indicate that in FL the production of each rhetorical unit required more cognitive 
resources for formulation processes than in LI. The relationship between higher 
level processing and fluency in FL writing appears to express itself in a 
constellation of factors, rather than in a single variable or pair of variables. One 
aspect of this constellation worthy of further investigation is the interplay 
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between time and the amount of rhetorical content produced. In principle, the 
writers in the current study could have extended their writing time - without 
exceeding the 30-minute time limit, allowing them to produce texts of 
comparable rhetorical content in the two languages. A possible alternative fluency 
measure that suggests itself for examination in future studies is time spent on 
actual formulation as a function of the number of rhetorical units produced. 
It needs to be pointed out that in both Dutch and English comparatively little 
conceptualizing seems to have taken place. The paucity of conceptualizing could 
be related to the age of the writers. Young writers are known to engage more in 
knowledge-telling than in knowledge-transforming. In knowledge-telling, writers 
are inclined to simply formulate and transcribe ideas as they come to mind, with 
little attention being given to planning or reflection on text content (Bereiter & 
Scardamalia, 1987; McCutchen, 1996). However, the paucity of conceptualizing 
may also be explicable in terms of the support to conceptualization processes 
provided by the writing task. As each task included a list of arguments and 
counter-arguments, much of the idea generation involved repeated reading of the 

l i s t u i a r g u m e n t s , I^ I JVGWIÖG, LIIC u i ^ i u s i u i i u i a n a i u i a i g u i i i c n i s i n m e w i n i n g taMS. 

might also explain why the frequency of rhetorical units did not differ greatly in 
the two languages at higher levels of the rhetorical structure. At the higher levels, 
the provision of the thesis and possible arguments and counter-arguments in the 
writing tasks provided support, whereas at the most detailed level the writers 
received no support in generating content. It should be stressed that the list of 
arguments was felt to provide a necessary source of support for the young writers 
in the current study. 

The pattern of results found for bilingual writers might be construed as providing 
an indirect indication of at least some degree of interrelationship between level of 
fluency, higher level processing and text quality. As predicted on the basis of a 
previous study (Schoonen et al., 2002), the bilingual writers were less fluent in 
both languages and carried out less conceptualizing in both languages. They also 
produced shorter texts in both languages than the monolinguals, and there was a 
tendency for text quality to be poorer as well. The sample size did not allow us to 
test the relationships between fluency and other variables separately for 
monolinguals and bilinguals. 

Surprisingly, although the lower proficiency writers displayed the same tendency 
as the bilinguals in terms of text quality, they did not display the same pattern as 

163 



Reading and writing in a foreign language 

the bilinguals in terms of the processing variables. The differences in the findings 
for LI literacy proficiency and language background may well be related to the 
nature of the sample. Firstly, the lack of effects for Dutch literacy proficiency 
could be related to the fact that the sample of students was selected from the 
higher tracks of Dutch secondary education, meaning that the range of writing 
proficiencies is smaller than in the school population as a whole. However, as all 
the students have been drawn from the same school population, this explanation 
does not really answer the question of why the pattern of processing for bilinguals 
and lower proficiency writers should be somewhat different. The results of this 
study suggest that bilingual students of Turkish and Moroccan background lag 
slightly behind monolinguals in terms of both Dutch and English proficiency. It 
seems likely that their processing pattern is related to lack of language 
proficiency, rather than, as has sometimes been suggested in the literature 
(Bialystok, 1991, 2001), to a general cognitive predisposition towards a certain 
manner of processing resulting from bilingualism. Considering the small sizes of 
the subgroups in the current study, it would be premature to conclude that the 
relationship between language background and textual processing is stronger than 
between LI literacy proficiency and textual processing. Further research with 
larger groups of students could shed more light on this issue. 
All in all, it can be said that current study has been able to demonstrate that 
writers are less fluent in FL than in LI, and that writers are somewhat inhibited in 
their higher level processing in FL. In doing so, the study has taken important 
steps in providing support for a hypothesis ubiquitous in writing process research; 
that higher level processing is inhibited in FL writing. However, while there were 
a couple of weak indications that lack of fluency may to some degree have been 
linked to this inhibition, this study has not been able to persuasively demonstrate 
the existence of such a link. Hence, there is a strong need for further research, 
preferably involving a larger sample, with the aim of investigating whether a 
relationship between fluency and inhibition of higher level processing can be 
established more convincingly. As the results of the current study also suggest 
that bilingualism may be a factor which influences textual processing, it is also 
recommended that further research be directed towards a comparison of the 
writing processes of monolinguals and bilinguals. 
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Methodological issues 

We would like to close by briefly considering a number of methodological issues 
surrounding the measurement of written fluency. This study has used an on-line 
fluency measure developed by Spelman Miller (2000) to examine fluency in LI 
and FL writing and has compared this measure to a more conventional off-line 
fluency measure. The correspondence between the results for the two measures 
and the agreement with the findings of other studies concerning the relative lack 
of development of fluency in FL writing would suggest that the on-line fluency 
measure is a valid one. (See Borsboom, Mellenbergh and van Heerde (2004) for 
an appraisal of the concept of validity.) The underlying rationale for the 
comparison of the two measures was that the on-line measure should tap into 
formulation processes more directly than the off-line measure. However, the 
correspondence between the results for the two measures might be used to argue 
that the construct of fluency that they measure is not so very different after all. 
Indeed, it seems logical that the writers who produced relatively few words per 
unit of time were also the writers who interrupted the formulation process 
relatively frequently to carry out other cognitive activities. However, the degree 
of correlation between the two measures although high, is not high enough to 
justify considering the two measures as interchangeable. Moreover, as the writers 
in the present study carried out little conceptualizing in either language, the off
line measure probably reflects formulation processes more closely than it would 
for a group of writers who engaged in more conceptual processing. Thus, the on
line measure would still seem to have the potential of providing a purer measure 
of formulation processes. Despite this potential advantage, it behooves us to draw 
attention to the fact that even the on-line measure is not a pure measure of lower 
level formulation processes, as some of the pauses occurring between chunks will 
reflect higher level processing, particularly at grammatical and rhetorical 
boundaries (Spelman Miller, 2000). For instance, a writer may change his mind 
mid-clause and opt for an entirely different conceptualization. 
Although the on-line fluency measure appears to be a valid one, it is important to 
guard against the temptation of viewing the chunks identified in on-line written 
output as a one-on-one external representation of internal chunking processes. It 
is highly improbable that all the chunks produced in writing, some of which may 
be whole clauses or sentences (Hayes, 1996), exist as such as instances in long-
term memory. As outlined in the introduction, retrieval of linguistic knowledge 
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from memory is not only instance-based but also rule-based, and many of the 
chunks produced are likely to reflect both these aspects of retrieval processes. For 
instance, a highly proceduralized grammatical production rule may make it 
possible for both the syntactic frame of a clause and the lexical predicates needed 
to fill the slots in the frame to be retrieved rapidly. 

As mentioned in the introduction, the on-line measure used in this study is not 
able to register formulations that are not transcribed, such as rehearsals that may 
be altered repeatedly prior to transcription. In the current study, the amount of 
unregisterable data was limited, as the think-aloud protocols revealed that 
formulation and transcription generally occurred simultaneously. However, as 
this would not necessarily be the case for all groups of writers, research is called 
for to compare the keystroke-logging-based method of measuring on-line fluency 
with the think aloud-based method used in the Chenoweth and Hayes' (2001) 
study for different groups of writers. If the two measures do consistently prove to 
correlate very highly, then future studies might do well to opt for the keystroke-
logging method, as it is considerably less time-consuming. 

As a consequence of the simultaneous collection of think-aloud data and key
stroke data necessitated by the design of the study, the pauses that defined chunk 
boundaries for the on-line fluency measure consisted of filled pauses in which 
thinking aloud occurred and generally shorter, unfilled pauses in which no 
thoughts were verbalized. The possible reactivity of thinking aloud for pausing 
behavior may, thus, be an issue of importance. Janssen, van Waes and van den 
Bergh (1996) compared the pause durations of writers in a think-aloud and non-
think-aloud condition. It was found that pauses were significantly longer in the 
think-aloud condition and that there was more between subject and within subject 
variation in pause durations. However, for the on-line fluency measure, pause 
frequency rather than pause length is likely to influence chunk size. Hence, 
research is needed that investigates the effect of thinking aloud on the frequency 
of pauses at different textual locations, or that compares the frequencies of filled 
and unfilled pauses at different locations. 

Another pause-related issue is the criteria used to distinguish pauses indicative of 
textual processing from pauses that are only indicative of typographic processing. 
Although the 2-second threshold has become an accepted convention, it is highly 
likely that pause criteria vary individually as a function of typing skill. In the 
current study, in order to check whether the on-line fluency results had been 
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influenced by the writers' typing ability, on-line fluency was also calculated using 

a 5-second criterion. Use of a 5-second criterion produced an identical pattern of 

results. At the moment of writing, research is underway to determine a means of 

establishing individual pause criteria (Wengelin, forthcoming). The fruits of this 

research should make it possible to measure on-line fluency with even greater 

precision. 

Notes 
1 Permission to reprint this figure has been granted by Sage Publications Inc. 
2 Due to greater relative reading proficiency, these students are described as being 
at lower intermediate level in the two reading studies (See chapter 2 and chapter 

3) 
3 The means and standard deviations for the writing proficiency z-scores only for 

the different types of students were: monolingual, higher DWP 1.74 (0.62); 

monolingual, lower DWP -1.10 (0.76); bilingual higher DWP 0.11 (0.63); and 

bilingual, lower DWP -.56 (.74). 
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computer language, Perl, by Asa Wengelin. (For more information on Perl see 
Wall, Christiansen, & Orwant, 2000.) 
5 Because of the arbitrariness of 2-second criterion, the on-line results were also 
calculated using a 5-second criterion. This produced an identical pattern of 
results. 
6 Average episode length (i.e., total duration of a particular process divided by 
frequency of episodes for that process) was also intended to be used as measure 
of attention devoted to component processes. Due to lack of space, it was decided 
to omit this measure. No significant differences were found between Dutch and 
English on episode length. 
7 As it is also possible to consider the Dutch fluency scores as a baseline for the 
English scores, the results of any correlational analyses for research question 3 
using English fluency scores will be checked against correlational analyses in 
which residualized difference scores for fluency in English are used. 
8 Check-up analyses using residualized difference scores for the English fluency 
variables also produced non-significant, medium-sized, positive correlations. 
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Appendix 5A 
Sample text 

I think playing computer games is not a wast of time because it can be verry 
funny, exiting and iterresting. You can even play computer games with several 
people and that is even more exiting. You can lern a lot from them like lerning 
howe to juse a computer and you can lern englische from computer games you 
can also lern howe to sell you problems on a computer and you also lern typing. I 
do not think that playing computer games can be adictid. there are also computer 
games where you do not lern enithing from but they can be verry funny. To long 
playing computer games every day is not verry good for your eyes and it is a wast 
of your time and you do not have enaf time for other things like doing your home 
work and going outside. But it is your own disision. 

Appendix 5B 
Think aloud instructions for English texts (translated from Dutch) 

Today you are going to write a text in English. In this text you will be asked to 

gtvv- an upiili\jii uu a pai uv^uiai Lupic i u ntvt _yuu tu Limijv d iuuu Willie yuu ctic 

writing the text. The reason I want you to do this is that I am interested in finding 
out what students do and what they think about when they write a text. I'm going 
to record what you say so that I can listen to it again later. You're probably not 
used to thinking aloud while you write, but don't worry, it's not difficult to learn. 
It goes like this: 

1. You read the writing task aloud. You think aloud about the task and about what 
you are going to write 

IMPORTANT: It is up to you whether you start writing immediately. If you want 
to think a bit about the text first, then that's fine - but please think aloud. 
2. While you write, keep on saying everything that you're doing and everything 
that you're thinking about. It doesn't matter at all if you stop halfway through a 
sentence that you're writing to say something. 
You can say things about your ideas, like: 

"I'm going to write about ..." 
"I don't know what else to write about." 

"No, I've changed my mind. My opinion is..." 

You can also say things about the words and sentences in your text, like: 
"This sentence isn't correct." 
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"How do you write that word? I think like this ...." 

"Yes, that's the right word". 
It doesn't matter in which language you think aloud: you can think aloud in 

Dutch, in English, or in both Dutch and English. 
IMPORTANT: It's important to write like you normally would. Try not to let 

thinking aloud change the way you write. Don't pay less attention to your text 

because you think that I just want to hear you talk. It's about WRITING and what 
you DO and THINK when you are writing. You don't have to write the whole 

time. If you want to think about what you're writing or what you've written, 

that's fine, but please think aloud. 
3. If you stop thinking aloud, I'll ask: "What are you thinking about?" 
Apart from this, I won't say anything. I can't answer questions and I can't say 

anything to help you understand the text. I also can't tell you if the things you 

say about the text are right or not. 
IMPORTANT: There's no 'right' or 'wrong', it's just whatever you're thinking 

about. 

Appendix 5C 
Subcategories in writing process taxonomy 

Formulating 

Formulating Only 

The writer verbalizes formulations of sentences or parts thereof without 
transcribing these. 

Formulating & Transcribing 

The writer simultaneously verbalizes formulations of sentences or parts thereof 

and transcribes these. 
Transcribing Only 

The writer transcribes sentences or parts thereof without verbalizing a 

formulation. 

Formulating Strategies 

The writer uses strategies to solve language problems. These strategies may take 

the form of regulatory meta-comments, such as "How do you say that in 

English?" or "How do you spell that word?" and comments that have a specific 

cognitive component such as "Do you write 'eyes' with a 'y '?" or ' i s it 'having 
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fun' or 'have fun'?" This subcategory also includes comments that are directed 
towards typing problems, such as "Oops, typing error". 
Reading 

Reading the instructions 

The writer reads all or part of the task instructions. 
Reading Arguments 

The writer reads all or part of the list of arguments. 
Reading Text (Current Clause) 

The writer reads part of the clause that is currently being written or that has just 
been written. 
Reading Text (Previous clause) 

The writer reads all or any part of the text that precedes the current clause. 
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