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Introduction and preview

We probably all share the impression, whether based on intuition or experience,
that reading and writing are more difficult in a foreign language than in the native
tongue. It will not come as a great surprise that much research confirms this
impression. Non-native readers frequently have poorer comprehension (e.g.,
Bossers, 1992; Chen & Donin, 1997; Hacquebord, 1999), and non-native writers
produce texts that differ from the texts that native speakers produce both in terms
of discourse features and linguistic features (e.g., Hinkel, 2002). However, the
focus of this dissertation is neither how well readers comprehend texts in a
foreign language, nor the quality of the texts that writers produce in a foreign
language, as such. Rather, the focus is the cognitive processes underlying text
comprehension and text production: This dissertation is about how readers and
writers read and write in a foreign language in comparison to how they read and
write in their first language, as well as about the relationship between how they
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The processes of reading and writing - be it in the first or foreign language - have
commonalities (see Couzijn, 1995; van der Pool & van Wijk, 1995), which are
depicted in the simple representation of textual processing provided in Figure 1.
Reading involves processing the meaning of words and sentences, and also
processing the conceptual relations between sentences, in order to be able to build
a mental model of the whole text that is the ultimate product of the reading
process (Kintsch, 1998). Almost like a mirror image, writing involves producing
ideas that are subsequently formulated into words and sentences in order to create
the product of writing (Bereiter & Scardamalia, 1987), which is a text that - at
least, if the process is successful - is able to convey a coherent message. Thus, as
shown in Figure 1, both forms of textual processing involve linguistic processes
and conceptual processes (van der Pool & van der Wijk, 1995), the distinction
between which will be characterized more precisely in forthcoming chapters.
Figure 1 illustrates that textual processing is subject to influence from
characteristics of the task environment, such as the genre of the text specified in
the writing task, the audience for which the text is intended, and the amount of
time that the writer has to complete the task. An example of the influence of genre
on textual processing is that readers are more likely to make predictions when
1
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reading a narrative than when reading an essay (Horiba, 2000). Figure 1 also
illustrates that textual processing is influenced by the knowledge that readers and
writers have in their knowledge base concerning matters such as the topic of the
task, reading and writing in general, and language in particular. For instance,
readers with a well-developed knowledge of what reading involves are likely to
have better text comprehension than readers whose knowledge is less welldeveloped (Schoonen, Hulstijn, & Bossers, 1998). Lastly, the figure shows that
textual processing is guided by an internal monitor, which is the capacity of a
reader or writer to reflect on the task, on the way he or she approaches the task, or
on the knowledge required by the task.
Figure 1 A simple representation of textual processing.

TASK ENVIRONMENT

TEXTUAL PROCESSES
Linguistic
processes

Conceptual
processes
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Textual processing in a foreign language has been typified as being particularly
laborious and cognitively demanding. Foreign language readers are thought to
become so involved in deciphering the meaning of words and sentences that the
2
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global meaning of the text eludes them (e.g., Horiba, 1990). Likewise, foreign
language writers are thought to become so absorbed in searching for the right
words, the right sentence structures and the right spelling that they have little eye
for the global content and structure of the text (e.g., Chenoweth & Hayes, 2001).
It seems that textual processing in foreign language reading and writing may be a
case of not being able to see the forest for the trees.
Clearly, both successful text comprehension and text production may be thwarted
by deficits in the linguistic knowledge base, as words and structures unfamiliar to
the reader or writer cannot be conjured out of thin air. However, successful
comprehension and production may also be thwarted by lack of fluency, that is, by
slow and effortful processing of words and structures that are - at least to some
extent - familiar to the reader or writer, or at least so the theory goes. It has
repeatedly been claimed that in foreign language reading and writing lack of fluent
linguistic processes inhibits the amount of attention that is able to be devoted to
conceptual processes (e.g., Reading: Koda, 1996; Segalowitz, Watson, &
Segalowitz, 1995; Writing: Chenoweth & Hayes, 2001; Schoonen, van Gelderen, de
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Despite frequent reiteration, little research has directed itself towards providing
empirical support for this hypothesis for either foreign language reading or writing.
In this dissertation, the investigation of this hypothesis for both reading and writing
forms the locus of inquiry. This hypothesis will be referred to as the inhibition
hypothesis. The general research questions addressed are: Is conceptual processing
inhibited in reading and writing in English as a foreign language compared to the
first language? If so, to what extent is inhibition of conceptual processing in foreign
language reading and writing related to lack of fluent linguistic processing?
The dissertation answers these questions by providing a detailed comparison of
both the reading processes and the writing processes of twenty-two Dutch high
school students in their first language (LI) (Dutch) and their foreign language
(FL) (English). The small sample size is necessitated by the in-depth nature of the
analyses, and by the fact that analyses are provided for both reading and writing.
A choice has been made for depth rather than breadth of analysis, in order to gain
maximum insight into the similarities and differences between processes in first
language and foreign language reading and writing'. The comparisons of reading
processes in LI and FL and writing processes in LI and FL are carried out in
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separate studies, and the results of these separate studies are drawn together for
discussion in the conclusions.
Central to answering the general research question is the interaction between
linguistic and conceptual processes in FL reading and writing compared to the
interaction between these processes in LI reading and writing. The interaction
between these processes will be studied by incorporating data from different
sources. In contrast to most previous process-oriented research, data from direct
process measures, indirect process measures and product measures are
triangulated. (See Janssen, van Waes, and van den Bergh (1996) for a
classification of process observation methods). As regards direct process
measures, processes such as conceptualizing, monitoring and (re)reading are
measured using the think aloud method, in which subjects voice their thoughts
aloud while completing reading and writing tasks (Chapters 2 and 5). As regards
indirect process measures, reading fluency is measured using a reaction time test
that measures speed of word processing (Chapter 3), and writing fluency is
measured in situ, using both an on-line (i.e., average number of words produced
between pauses) and an off-line measure (i.e., number of words per second)
(Chapter 5). In addition, writing processes are examined in terms of the revisions
that writers make to their texts during writing, with the assistance of a program
based on keystroke-logging that enables on-line revisions to be traced (Chapter
4). As regards product measures, level of reading comprehension is measured,
and for writing both text quality (i.e., holistic scores) and the rhetorical content
(i.e., frequency of rhetorical units) of the texts produced are measured.
Although the contrast between linguistic and conceptual processes in LI and FL
occupies centre stage in this dissertation, other related contrasts between textual
processes in LI and FL are also considered. A contrast brought under consideration
is that between processes that regulate textual processing, such as monitoring
comprehension, and processes that are directly concerned with textual processing
itself, such as transforming a mental proposition into a transcribed sentence.
Another contrast considered is whether reading and writing are more localized in
FL than in LI. Do readers focus on smaller chunks of text in the foreign language
than in the first language? Do writers read and revise smaller chunks of their own
texts in the foreign language? In previous research, such distinctions have been
frequently ignored or simplified. By considering these distinctions, this
dissertation acknowledges the multi-dimensional nature of textual processing.
4
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The dissertation also considers the influence of reader and writer characteristics
on FL reading and writing processes. The sample includes writers who vary in
terms of both Dutch literacy proficiency (higher versus lower proficiency) and
language background (monolingual students of Dutch background versus
bilingual students of Turkish/Moroccan background). The inclusion of these
writer characteristics allows us, albeit in a modest way, to touch on issues
pertinent to the transfer of skills from one language to another. LI literacy
proficiency may be a factor that mediates the transfer of strategies from LI to FL.
It could be, for example, that readers and writers with higher literacy proficiency
in Dutch have more effective strategies that they are able to transfer to English,
making them less susceptible to inhibition of conceptual processing than lower
proficiency Dutch readers and writers. Likewise, bilingualism may be associated
with the transfer of certain processing skills to FL. For bilinguals, the FL is a third
language. They have had a greater amount of prior language experience, and have
access to two linguistic systems rather than one. In recent years it has suggested
that bilinguals have the edge on monolinguals in third language learning
oifiiatirvtic
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learning has focused on general proficiency, little is known concerning the effects
of bilingualism on third language processing. Given the tenor of the recent
literature, one might expect that bilingual students would have a processing
advantage in FL, and thus be less prone to inhibition of conceptual processing.
Yet, on the other hand, the similar amount of EFL instruction received by
monolinguals and bilinguals, might lead one to expect few processing differences.
Moreover, against the backdrop of the much-touted academically and
linguistically disadvantaged position of students of Turkish and Moroccan
background in the Netherlands (e.g., Edelenbos, Pijl, & Vinjé,1993; Leseman &
van den Boom, 1999; Tesser & Iedema, 2001), the expectation of a processing
advantage might seem unwarrantedly optimistic. The effects of language
background on FL textual processing will be examined from an exploratory
stance. The reader will notice that, due to developing insights gained from our
research results, as this dissertation progresses there is a discernible shift in
expectations concerning the effects of bilingualism on FL processes. As part of
the general conclusions (Chapter 6), the findings will be discussed in the light of
recent research on the effects of bilingualism on third language use.
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Educational Context
In a small, internationally-oriented European country like the Netherlands, a good
command of English is considered to be of great importance. English as a foreign
language is a compulsory subject in the last two years of primary school, with some
schools beginning even earlier. Basic listening and speaking skills are the primary
focus in these initial years of instruction. English is also a compulsory core subject
throughout high school, with the locus of instruction broadening to include reading
and writing, although listening and speaking retain primacy. In the first years of
high school, reading in English involves exposure to a range of general texts,
including advertisements, brochures, and letters. In the same period, writing in
English is limited to a functional minimum of short and informal contacts via email, chatting and letters. However, in both the reading and writing instruction that
students receive as part of the development of their Dutch literacy skills, students
in junior high school gain experience with a wider range of text types, including
descriptive and argumentative texts. (See Bonset, de Boer, & Ekens, 1992).
Secondary education in the Netherlands is non-comprehensive, meaning that there
are schools at different levels, with the placement of a student at a particular level
being determined by factors related to ability and school performance. At the time
of data collection, there were four levels in the Dutch secondary system: preuniversity education (VWO); higher general secondary education (HAVO); lower
general secondary education (MAVO) and pre-vocational education (VBO). (The
MAVO and VBO levels have been subsequently combined into preparatory
vocational secondary education (VMBO)). Completion of VWO or HAVO allows
access to tertiary education: VWO is a requirement for university and HAVO is a
minimum requirement for more vocationally-oriented forms of tertiary education.
The other levels, MAVO and VBO, do not lead to tertiary education as such,
although they frequently lead on to some form of specific vocational training. The
sample of students in this dissertation has been drawn from VWO and HAVO
schools, as it is at these levels that the development of reading and writing skills
in the foreign language receives the most emphasis. The students in the sample
are 13-14 year-olds who have been selected from grade 8 classes.
The student population in Dutch secondary schools is ethnically diverse, with
nearly a quarter of students coming from minority backgrounds in the country as
a whole (Droog, van der Ree, & Wooning, 2004), and a considerably higher
percentage in the highly urbanized western part of the country known as 'de
6
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Randstad'. Of the students from non-Dutch backgrounds, students of Turkish and
Moroccan background form the two largest groups (CBS, 2001). Reflecting the
generally less successful school careers of students from these backgrounds, the
percentage of these students who follow secondary education at HAVO and
VWO level is smaller than for Dutch background students.
For most Dutch background students, English is likely to be the first language
other than Dutch that they acquire. These students can be considered to be
monolingual speakers of Dutch who learn English as a foreign language.
However, students of Turkish or Moroccan background have already acquired
more than one language before they commence learning English as a foreign
language. In the majority of cases, this group of students acquires the migrant
language, which is Turkish, or in the case of Moroccan-background students,
either a Berber language or Moroccan Arabic, in the home situation. The majority
language, Dutch, is acquired in school and wider community situations. These
students can be termed bilingual, as they make regular use of two languages in
their daily lives (Jimenez, Garcia, & Pearson, 1996), albeit in different situations.
Although it is acknowledged that the bilingual students have acquired Dutch
under different circumstances than the monolingual students, for the sake of
consistency and economy of expression, Dutch will be referred to as the first
language (LI) throughout this dissertation. English will consistently be referred to
as a foreign language (FL) as opposed to a second language, as for Dutch high
school students it is generally primarily - though not solely - acquired and used in
classroom contexts.
Research context
The research reported in this dissertation forms part of a larger research project
funded by the Dutch Scientific Research Organization (NWO). The project is
officially entitled "Transfer of higher-order processes and skills in reading and
writing in Dutch and English", but is informally referred to by the Dutch
acronym, NELSON. The main objective of NELSON is to gain insight into the
role of linguistic fluency in the transfer of knowledge and processes from the LI
(Dutch) to the FL (English). This objective is achieved by adopting
complementary research approaches. There are four sub-projects, each of which
adopts a longitudinal, a cross-sectional or an instructional approach. The crosssectional research reported in this dissertation forms one of these sub-projects.
7
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Consequently, the thinking underlying this dissertation has been able to profit
from insights drawn from results of the other sub-projects carried out under the
NELSON umbrella. Below follows a very succinct description of each of the
NELSON sub-projects.
1) Longitudinal analysis of reading and writing proficiency
This longitudinal sub-project examines the development of the reading and
writing skills in Dutch and English of a cohort of some 300 Dutch secondary
students. The development of students' reading and writing proficiency is
followed from grade 8 (ages 13-14) to grade 10 (ages 15-16). The aim of the subproject is to determine to what extent there is a correspondence between students'
meta-cognitive knowledge, linguistic knowledge and linguistic processing skills
in LI and FL. (See Schoonen, van Gelderen, de Glopper, Hulstijn, Snellings,
Simis, & Stevenson, 2002; Schoonen, et al., 2003; van Gelderen, Schoonen, de
Glopper, Hulstijn, Simis, Snellings, & Stevenson, 2003; van Gelderen, Schoonen,
de Glopper, Hulstijn, Simis, Snellings, & Stevenson, 2004).
2) Cross-sectional analysis of reading and writing processes
This sub-project covers the research reported in this dissertation.
3) Instructional study for reading
This is an instructional sub-project directed towards improving the fluency of
linguistic processing in FL reading. An experimental computerized training
program is used to promote rapid word processing. The effects of this training
program on global text comprehension in FL are also investigated. (See Fukkink,
Hulstijn, & Simis, 2005).
4) Instructional study for writing
This is an instructional sub-project directed towards improving the fluency of
linguistic processing in FL writing. An experimental computerized training
program is used to promote rapid retrieval of words to be used in written
production. The effects of this training program on global text quality in FL are
also investigated. (See Snellings, van Gelderen, & de Glopper, 2002,2004a, 2004b).
Organization of this Dissertation
The remainder of this dissertation is organized into five chapters, two of which
are studies of reading processes (Chapters 2 and 3), two of which are studies of
writing processes (Chapters 4 and 5), with a concluding chapter (Chapter 6) in
which the findings of the previous chapters are drawn together. In Chapters 2 and
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3 the Compensatory-Encoding model (Walcyzk, 2000) is used to model the
interaction between reading processes and text comprehension. In Chapters 3 and
4 the model of Chenoweth & Hayes (2001) is used to characterize the nature of
writing processes. As Chapters 2 to 5 are articles that have been submitted
separately to different international journals, the reader can expect commonalities
in the theoretical background presented in the introductions of these chapters, as
well as some overlap in the description of the methods.
• Chapter 2 provides a multi-dimensional comparison of the strategies used by
students when reading in Dutch and English. The purpose of this comparison
is to examine whether readers are inhibited in their use of specific kinds of
strategies in English. The hypothesis that FL readers may actually be more
inclined to use conceptual strategies in order to avoid language difficulties is
also considered.
• Chapter 3 examines whether there are relationships between the reading
strategies used by the students in Dutch and English and their levels of word
processing fluency and reading comprehension in the respective languages.
• Chapter 4 provides a multi-dimensional comparison of the on-line writing
revisions made by students when producing computer-written texts in Dutch
and English in order to examine whether certain types of revisions are
inhibited in English The relationship between different types of revisions and
text quality is also considered.
• Chapter 5 compares the level of writing fluency of the students in Dutch and
English, using both an on-line and an off-line fluency measure. In order to
determine whether conceptual processing is inhibited in FL, the study
compares the writers' conceptual processing in the two languages and
investigates whether there is any relationship between conceptual processing
in FL and level of fluency. Conceptual processing is examined in terms of
both the writing process and the writing product (i.e., rhetorical text structure).
The study also examines whether there is a relationship between fluency and
text quality in Dutch and/or English.
• Chapter 6 reviews the findings for reading and writing in order to provide an
answer to the general research questions and discusses the theoretical
implications of similarities and differences in the findings for reading and
writing. In addition, methodological issues with wider relevance for process

9
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research, the influence of writer characteristics on textual processing, and
possible implications of the findings for language instruction are considered.
Notes
Originally, a longitudinal study over a period of 3 years with more superficial
analyses was planned. However, practical limitations led the design to be changed
to a cross-sectional one with greater depth of analysis.
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Inhibition or compensation? A multi-dimensional
comparison of reading strategies in LI and FL
This chapter has been slightly adapted from an article by Stevenson,
Schoonen & de Glopper published in Language Learning 2003, 53(4),
765-815}

Abstract
This chapter examines two hypotheses about processing of global text content in
second language reading: the inhibition hypothesis and the compensation
hypothesis. A three-dimensional classification scheme is used to compare 22
Dutch high school students' reading strategies in Dutch (LI) and English (FL).
Results show that the readers use higher proportions of Language-Oriented
strategies, Regulatory strategies and Above-Clause strategies in FL than in LI.
Interaction effects with readers' level of Dutch reading proficiency and language
background are also found. On the whole, readers focus more on language in the
text in English, with little evidence that this inhibits them in focusing on global
text content. The readers do not compensate for language problems by focusing
more on global text content in English.
Introduction
As the strategies readers use are thought to reflect their on-line reading processes
(Pressley & Afflerbach, 1995; van Dijk & Kintsch, 1983), the study of reading
strategies has been seen as a way of gaining greater insight into the nature of
reading processes. First language (LI) studies have shown that good readers use
strategies that assist them in building a global model of text content, such as
identifying the most important information in the text; that focus their attention
more on larger chunks of text, such as paragraphs; and that help them regulate the
reading process (Bimmel, 1999).
There has been dissent in the literature concerning the extent to which readers are
able to use the same strategies when they read in a second language (L2)/foreign
language (FL) as they do when reading in LI. Only a small number of studies
have found that readers use the same strategies more or less equally frequently in
both languages (e.g., Sarig, 1987; Tang, 1997). By and large, studies have found
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that whereas there appears to be a large degree of overall similarity in the kinds of
strategies used in LI and L2/FL, there are considerable differences in the
frequency of particular types of strategies. In a review of English as a second
language (ESL) reading studies conducted in the United States, Fitzgerald (1995)
concluded that quantitative rather than qualitative differences had been found
between the reading strategies used by native English readers and ESL readers.
Particularly for learners at elementary and intermediate levels of FL proficiency,
FL reading is likely to be characterized by frequent language problems, and these
language problems are likely to affect frequency of strategy use in FL reading.
However, there are conflicting views in the literature concerning the way
frequency of strategy use might be affected. On the one hand, it has been
suggested that in FL reading, even good LI readers focus more on solving
language problems to the detriment of their use of strategies which focus on
building a model of global text content (e.g., Horiba, 1990): Readers are inhibited
in their use of strategies which model text content in FL reading. On the other
hand, others have suggested that FL readers may actually focus more on
modelling global text content than in LI in order to build a mental representation
of the text without needing to understand all the language in the text: Readers
compensate for their language problems by increasing their use of strategies
which model text content in FL (e.g., Hacquebord, 1989; 1999). The present
study examines the notions of inhibition and compensation by comparing the
reading strategies of 22 junior high school students in LI (Dutch) and FL
(English). Whereas previous studies have confined themselves to grouping
strategies into categories along a single dimension, the present study uses a three
dimensional classification scheme in order to gain more insight into differences in
strategy use in LI and FL. The three dimensions in this scheme are Orientation of
Processing (i.e., whether strategies are directed towards content or language);
Type of Processing (i.e., whether strategies involve regulating the reading
process, processing the meaning of the text, or rereading the text); and linguistic
Domain of Processing (i.e., whether strategies are directed towards texts elements
at below-clause level, clause level or above-clause level). The study examines
differences in strategy use of students of high and low Dutch reading proficiency
and monolingual students of Dutch background for whom EFL is a second
language and bilingual students of Turkish and Moroccan background for whom
EFL is a third language.
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Theoretical Background
Inhibition or Compensation of Conceptual Processing
In the following section we will use the compensatory-encoding model (C-EM) of
Walczyk (2000) as a general framework for explaining what we mean by LanguageOriented and Content-Oriented strategies. The notion of inhibition of conceptual
processing through use of Language-Oriented strategies will be explained in
terms of the C-EM framework. The notion of compensation of conceptual
processing through use of Content-Oriented strategies will be presented as
offering a view of strategy use that falls outside the framework of the C-EM.
According to Walczyk (2000), in proficient reading, linguistic processes such as
letter and word identification, semantic access (accessing word meanings) and
proposition integration are carried out automatically. As automatic processes
occur quickly, efficiently and generally without conscious effort, they make few
demands on attention and working-memory resources. This means that attention
can be optimally directed towards conceptual processes that foster building a
global model of text content, such as extracting the gist of the text or elaborating
on the text's meaning by looking for consistencies between it and the reader's
knowledge. We will refer to these text-modeling activities as Content-Oriented
strategies.
According to Walczyk, in situations where text comprehension breaks down due
to factors such as lack of language knowledge (e.g., vocabulary) or inefficient
processing skills (e.g., word recognition, proposition integration), readers turn to
control processing, which is attention-demanding, to help them overcome their
comprehension problems. Readers use behaviors, such as slowing reading rate, or
strategies, such as shifting attention to the element in the text that is not
understood or rereading part of the text, as compensatory mechanisms to help
them overcome reading deficits. For example, if readers do not understand the
meaning of a word, they may try to derive the meaning of the word from the
surrounding context. Although Walczyk recognizes that comprehension problems
can arise from other causes, such as lack of background knowledge, he
emphasizes the role of inefficient linguistic processing as a trigger for a shift to
use of such reading strategies. In the present study, we will refer to strategies that
are directed towards processing linguistic elements and relations in the text as
Language-Oriented strategies. Although use of such strategies may aid local
comprehension, according to Walczyk, they add to the time needed to
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comprehend the text. Moreover, as they are attention-demanding, they shift
attention away from strategies which model text content (i.e., Content-Oriented
strategies). As a result, the quality of the global text model that the reader
constructs may suffer. Negative effects on text quality will be greater in situations
where reading occurs under time pressure.
Although the C-EM makes no specific predictions about FL reading, it offers a
useful framework for hypothesizing about strategy use in FL. It seems plausible
that, as FL readers are more likely to lack knowledge and/or efficient processing
skills than LI readers, they will use more Language-Oriented strategies to
compensate for problems in comprehending language in the text and, consequently,
will be inhibited in their use of Content-Oriented strategies. Indeed, hypotheses
that make specific predictions about L2 reading have claimed that the use of certain
strategies is inhibited in L2 reading (Horiba, 1990). The Short Circuit hypothesis
(Clarke, 1979, 1980), and the Linguistic Threshold hypothesis (Alderson 1984;
Cummins, 1979a, 1979b) claim that lack of L2 reading proficiency results in
readers being unable to make (full) use of the reading strategies which they have
at their disposal in LI 2 . Some researchers have emphasized the inhibitory role of
inadequate L2 language knowledge (e.g., Alderson, 1984; Bernhardt & Kamil,
1995; Clarke, 1980), while others have emphasized the inhibitory role of lack of
L2 processing skills such as speed of word recognition and sentence parsing (e.g.,
Segalowitz, Watson, & Segalowitz, 1995).
The nature of the strategies that are inhibited in L2/FL reading has not been welldefined in these L2 hypotheses. Alderson (1984), in his much cited
problematization of L2 reading, claimed that "poor foreign language reading is
due to reading strategies in the first language not being employed in the foreign
language, due to inadequate knowledge of the foreign language" (p. 4). Whether
this lack of transfer from LI to L2 applies to all strategies or only to particular
kinds of strategies was left unspecified. Clarke (1980) spoke of the inhibition of
effective reading strategies in L2: "limited control over the language" leads even
good readers to revert to "poor" strategies (p. 206). "Poor" strategies are taken to
mean strategies such as relying on syntactic cues and word-level cues, whereas
"good" strategies are taken to mean strategies such as relying on passage-level
semantic cues and formulating hypotheses about the text prior to reading.
Although more specifically formulated than Alderson's hypothesis, the notions of
"poor" and "good" strategies are not very sharply delineated.
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The C-EM predicts that readers with comprehension problems will focus their
attention directly on the element(s) in the text that are not understood. However,
in the literature, a conception of L2/FL strategy use has also been put forward
which does not fall within this framework. It has been suggested that instead of
focusing directly on comprehension problems, FL readers may skirt around them.
For example, a reader experiencing problems with the words and structures in the
text might opt out of persevering with these problems and instead devote more
attention to making hypotheses about text content based on background
knowledge or personal experience (Carrell, 1988). It is thought that in this way,
readers may be able to build a model of the text without needing to understand all
the language in the text.
Once again, the nature of the strategies that may be involved has not been welldefined. Moreover, only indirect evidence for this kind of compensatory use of
Content-Oriented strategies seems to have been found. In a study that compared
the sentence-level, paragraph-level and text-level reading comprehension scores
of LI and L2 learners of Dutch, Hacquebord (1989) found that, although they
comprehension of Turkish L2 readers was comparable with that of LI readers.
Although strategy use was not examined, this finding was taken as an indication
that these learners were able to compensate for lack of language knowledge by
using efficient reading strategies that were more oriented to extracting the global
meaning of the text. Donin and Silva (1994) found that readers' LI
comprehension was very similar to their L2 comprehension in terms of text recall
and inference measures. Similarly, Chen and Donin (1997) found that although
reading times were slower in L2 than in LI, on-line recall of propositions was
generally the same. These findings were interpreted as indicating that readers
were able to use conceptual processing to augment or bypass linguistic
processing. The findings were seen as a refutation of the idea that lack of
linguistic proficiency inhibits building a model of global text content.
So far, studies that have compared actual strategy use in LI and FL have, despite
differences in classification of strategies and terminology, provided evidence that
in FL readers focus directly on linguistic processing rather than shifting focus to
conceptual processing (e.g., Davis & Bistodeau, 1993; Horiba, 1990, 1996, 2000;
Yamashita, 2002; Zwaan & Brown, 1996). These studies have compared LI and
FL strategies along a single dimension, such as higher level versus lower level
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strategies (Horiba, 2000); top-down versus bottom-up strategies (Davis &
Bistodeau, 1993); and global versus local strategies (Yamashita, 2002). For
example, Davis and Bistodeau (1993) reported that readers paid more attention to
individual words in L2 (French), but significantly less attention to comments
about text content in LI (English)J; Yamashita (2002) found that readers used
more strategies that were directed to local meaning such as paraphrasing and
analyzing syntactic structure and less strategies directed to global meaning such
as identification of key information and predicting content, in FL (English) than
in LI (Japanese). It should be noted that these studies defined "attention" in terms
of the frequency of particular kinds of strategies as a proportion of the total
number of strategies. Thus, although the studies provide valuable information
concerning the proportion of attention devoted to various types of strategies, we
must be careful about concluding that actual inhibition of content-oriented
processing has taken place (nor did the authors of these studies necessarily do
this). It is quite possible that a proportional decrease in one category is solely
brought about by an increase in the absolute frequency of another category, and
not by a decrease in the absolute frequency of the category that has proportionally
decreased. Thus, without supplementary information on observed frequencies, it
is difficult to know whether extra attention to language actually inhibited attention
to global text content in real terms. However, Horiba (1996), who also reported
absolute frequencies, found both an increase in the number of strategies directed
towards the meaning of words or sentences and a decrease in the number of
strategies directed towards inferencing and making general-knowledge
associations, indicating that inhibition of conceptual processing may have occurred.
A Multidimensional Perspective
In the literature, there has been a tendency to conflate distinctions between
different types of strategies that might, if considered separately, enrich our
knowledge of the similarities and differences between LI and FL text processing.
For this reason, the present study classifies reading strategies in terms of three
separate dimensions .
1 .Orientation of processing
As outlined, we distinguish between Language-Oriented strategies, which are
directed towards understanding the linguistic code of the text, and ContentOriented strategies, which are used to build a mental model of the global
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conceptual content of the text. Language-Oriented strategies are generally used to
compensate for lack of linguistic knowledge and/or processing skill. Obviously,
the reader must carry out some linguistic processing in order to be able to build a
global mental model of the text, but understanding the linguistic code is not the
objective of Content-Oriented strategies. Rather, the objective is to build a mental
model of the text in which the most important propositions of the text are
represented and are integrated with the reader's personal store of knowledge and
experience. Kintsch (1998) referred to such a mental model as a situation model.
It is important to note that the distinction between Language-Oriented and
Content-Oriented strategies cannot be equated with the commonly-made
distinction between bottom-up and top-down strategies. Bottom-up processing
generally refers to processing that begins by processing the linguistic stimulus,
while top-down processing begins with knowledge- or context-based hypotheses
about meaning and then attempts to verify these by processing the stimulus
(Stanovich, 1980). We take the view that Language-Oriented and ContentOriented strategies can involve both bottom-up and top-down processing, as both
kinds of strategies may draw on input from multiple sources: linguistic input,
input from the discourse context and input from the reader's store of knowledge
and experience. For example, a reader who does not know the meaning of a word
may attempt to guess its meaning by using information provided by the linguistic
properties of the word itself (i.e., the morphemes), but may also use clues
provided by the surrounding text or even by using domain-specific knowledge.
Both of these strategies are language-oriented in the sense that they are directed
towards understanding the language contained in the text. Conversely, although
reader knowledge (e.g., knowledge of the world, domain knowledge, personal
experience) may play a particularly dominant role in Content-Oriented strategies,
the reader also makes use of information explicitly contained in the text, which of
course becomes accessible by processing linguistic input.
2. Type of processing
We distinguish between Regulatory strategies, Cognitive strategies and
Cognitive-Iterative strategies. Regulatory strategies involve reflective activities,
such as planning, monitoring and evaluating, that regulate processing of the text.
Cognitive strategies involve direct processing of the text by means of mental
operations such as paraphrasing, translating, summarizing and elaborating
(O'Malley & Chamot, 1990). Rereading part of the text is a special kind of
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cognitive strategy, as it is the only strategy that involves reprocessing text without
overtly changing the surface structure (i.e., literal wording) of the text. For this
reason, we classify it separately as a Cognitive-Iterative strategy. Yamashita
(2002) and Davis and Bistodeau (1993) found that the language of the reading
task did not affect the use of regulatory strategies (also called metacognitive
strategies), such as monitoring and commenting on their own reading behavior.
Yamashita concluded that metacognitive strategies were not affected by
differences in languages or readers abilities in those languages, while other kinds
of strategies were sensitive to these factors. Both of these studies classified
metacognitive strategies as a third category along a single dimension and, thus,
did not take account of the fact that such strategies can be seen as forming part of
a separate dimension in which the salient distinction is whether strategies are
directed towards regulating processing of the text, directly processing the text or
reprocessing the text. Moreover, regulatory strategies can be either LanguageOriented or Content-Oriented. For example, readers can monitor their
understanding of words and structures in the text or their modeling of text content
(e.g., whether a prediction made about text content turns out to be correct). Using
a classification scheme which takes account of cross-relationships between
Processing orientation and Type of Processing could well reveal that the kinds of
regulatory strategies that are carried out in FL differ from those employed in LI.
3. Domain of Processing
We distinguish between strategies that are directed towards texts elements that are
below clause level, at clause level or above clause level. Readers may use
strategies to help them understand small chunks of text such as morphemes or
words or phrases (Below-Clause level), they may use strategies to help them
understand whole clauses (Clause level), or they may use strategies to help them
understand larger chunks of text such as successive clauses or even whole
paragraphs (Above-Clause level).
There has been a tendency to equate Language-oriented strategies with processing
which takes place at or below the level of the clause (e.g., Clarke, 1980; Davis &
Bistodeau, 1993). However, it should not be forgotten that linguistic processing
may occur beyond the level of the clause. Strategies may be directed towards
linguistic elements such as anaphora, conjunctions and connectives that establish
cohesion between clauses. Moreover, readers may also direct strategies towards
groups of clauses or even paragraphs that are difficult to understand because of
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the language they contain. In contrast, Content-Oriented strategies cannot really
be said to be bound to a particular text domain, as the reader is concerned with
modeling the text as mental propositions that may no longer correspond to
propositions contained in the surface structure of the text. A classification scheme
that takes account of the fact that Language-Oriented strategies can be carried out
within different text domains could provide new insights into patterns of strategy
use in LI and FL.
Research Questions
The research questions in this study are coupled to the three classificatory
dimensions outlined above: Orientation of Processing, Type of Processing and
Domain of Processing. These questions are:
1. Do readers use the same proportions of Content-Oriented and LanguageOriented strategies in Dutch and EFL? (Orientation of Processing)
2. Do readers use the same proportions of Regulatory, Cognitive and CognitiveIterative strategies in Dutch and EFL? (Type of Processing)
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Clause strategies in Dutch and EFL? (Domain of Processing)
4. Are the answers to questions 1, 2, and 3 the same for:
a. readers with higher and lower proficiency?
b. monolingual and bilingual readers?
Our goal in answering the first research question is to examine whether FL readers
compensate directly for lack of language proficiency by using more LanguageOriented strategies, as predicted by the C-EM, or whether they compensate
indirectly by using more Content-Oriented strategies. Furthermore, if they
compensate by using more Language-Oriented strategies, we wish to investigate
whether this inhibits them in their use of Content-Oriented strategies. Based on
evidence from previous studies, we predict that readers will compensate directly
by using more Language-Oriented strategies, both proportionally and in terms of
observed frequencies. We also consider it likely that they will use fewer ContentOriented strategies in FL, both proportionally and in terms of observed frequencies.
Research questions two and three are somewhat more exploratory in nature, as
they have been less researched and are not underpinned by a well-developed
theoretical framework. As far as Type of Processing is concerned, there seems to
be no clear reason for predicting that there will be any great differences in the use
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of strategies in LI and FL. As far as Domain of Processing is concerned, it has
been frequently suggested that, like poor LI readers, FL readers focus their
attention on small chunks of text (e.g., Horiba, 1996). Therefore, we might expect
that the proportion and absolute frequency of Below-Clause strategies will
increase in FL, whereas the proportion and frequencies of Clause and AboveClause strategies will decrease.
The fourth research question concerns the relationship between strategy use in
Dutch and EFL and reader characteristics. The study examines strategy use of
readers who vary in terms of Dutch reading proficiency (i.e., higher versus lower
proficiency) and language background (i.e., Dutch monolinguals versus Turkish/
Moroccan-Dutch bilinguals). It is possible that in English there will be no
differences between the strategies used by readers with higher and lower Dutch
reading proficiency. For example, at lower FL proficiency levels, such as those of
the readers in this study, all readers - even higher proficiency readers - may be
unable to enlist Content-Oriented strategies in FL. On the other hand, there may
be differences in the FL reading processes of readers who possess well-developed
comprehension strategies in LI and those who do not: higher proficiency readers
may be able to compensate (to some extent) for lack of FL linguistic knowledge
by making use of Content-Oriented strategies in FL reading. It is also possible
that higher proficiency readers will regulate their reading processes more and/or
focus on larger chunks of text in FL than lower proficiency readers.
Language background is included in this study for exploratory purposes, as little
research has been done concerning the reading processes of learners reading in a
third language, despite the fact that third language learning situations are common
in many countries. In the Netherlands, a significant proportion of the secondaryschool student population is of non-Dutch speaking background, with students of
Turkish and Moroccan background forming the two largest groups of students
from migrant backgrounds (CBS, 2001). These students typically acquire
Turkish, or in the case of Moroccan-background students, either a Berber
language or Moroccan Arabic, at home, before starting to acquire Dutch in school
and wider community situations. They 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 as a foreign language throughout secondary school. For the monolingual
students English is a second language, while for the bilingual students it is a third
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(or even fourth) language. For both groups of students English is a foreign language.
It is well-documented that students of Turkish and Moroccan background lag
behind their monolingual counterparts in terms of Dutch reading proficiency
(Tesser & Iedema, 2001). Therefore, some differences in the reading processes
between the two groups could be expected when reading in Dutch. However, as
English is a foreign language for both groups and both groups have received a
similar amount of instruction, could be expected that there will be little difference
in the English reading strategies used by monolingual and bilingual students.
Method
Participants
Twenty-two 13- to 14-year-old students were selected to participate 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 (i.e., higher general secondary education and pre-academic
secondary education) of the four tracks in the Dutch school system. 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 the 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 that
concentrated solely on basic oral communication skills. On the basis of the amount
of instruction received, the level of teaching materials used in the classroom and
observed EFL language performance, these students can be described as lower
intermediate learners of English. Although there are bound to be some betweenparticipant differences in FL proficiency, the focus of our investigation is whether
readers of different levels of Dutch reading proficiency would enlist the strategies
available to them in Dutch to the same extent in FL reading.
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. Both proficiencies were
measured using instruments developed to test a larger sample of grade 8 students
in a related longitudinal study (Project NELSON, see Schoonen et al., 2002,
2003; van Gelderen et al., 2003). The reading test was divided into two parts,
each consisting of two texts. Expository and narrative texts were selected from
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texts used in previous research (cf. Elley, 1992; Schoonen, Hulstijn & Bossers,
1998) and from recent national high school exams. The test comprised a total of
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 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 from
Turkish-speaking and Moroccan-speaking backgrounds were chosen, as these are
the two largest groups of migrant students in Dutch schools. 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 are not considered to be
Dutch-English bilinguals (or Dutch-Turkish/Moroccan-English trilinguals).
English is not used by the students on a regular basis in their daily lives, as it is
primarily learnt as a school subject. Rather, these students are viewed as being
early foreign language learners of English.
Participants from both language backgrounds were selected on the basis of their
composite z-scores for the reading and writing tests. Participants were selected
who had both reading and writing 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 1 . The number of participants
in the sub-groups differ, because data from two students who experienced
difficulties with thinking aloud while reading were excluded. 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 "lower" are also relative here, as all
students were selected from the two highest educational tracks. As the present
study concerns reading, the two proficiency levels will be referred to as higher
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Dutch reading proficiency (higher DRP) and lower Dutch reading proficiency
(lower DRP).
Table I

Means, standard deviations and range for composite Dutch reading and writing
proficiency z-scores

Higher proficiency

Lower proficiency

_ _ _ _ ^ _
Monolingual

Bilingual

1.42

.25

(.34)

(.28)

.88-1.82

.02-.72

n=6

n=5

-.72

-.99

(.28)

(.48)

-1.07--.49

-1.7--.72

n=5

n =6

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

For the think-aloud tasks, four argumentative texts (two Dutch, two English) were
adapted from school textbooks and past exam papers. Argumentative texts were
chosen, as it was felt that the well-defined rhetorical structure of this text type
made it well-suited to eliciting Content-Oriented strategies. In order to take
account of the possibility that processing differences between LI and EFL might
be related to level of text difficulty, the texts in both languages were chosen at
two levels of difficulty. The topics of the two easier texts were "Children should
wear school uniforms" (Dutch) and "Boys and girls should be in separate classes
some of the time" (English). The topics of the two more difficult texts were
"Animals should not be allowed to perform in circuses" (Dutch) and "People in
Africa should be allowed to kill elephants for ivory" (English). (See Appendix 2A
fora sample text.)
An analysis was made of the argument structure of each text, based on a model of
argument structure developed by van Eemeren, Grootendorst and Kruiger (1983).
The Dutch and English texts were matched for number of main arguments,
counterarguments and refutations, as well as for number of paragraphs. The order
in which arguments and counterarguments appeared in each text was also
matched. The easier texts in both languages contained one main argument, one
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counter argument, and one refutation presented in six paragraphs. The more
difficult texts contained four main arguments, two counterarguments, and two
refutations presented in seven paragraphs.
It was not deemed appropriate to match the Dutch and English texts in terms of
linguistic difficulty, due to the large gap in participants' proficiency in the two
languages. However, to check that the English texts were not more difficult than
the Dutch texts, a couple of commonly-used measures for assessing the linguistic
difficulty of texts were used as a check (i.e., mean sentence length, mean word
length and type token ratio) . According to these measures, the English texts were
either the same or slightly easier than the Dutch texts. In addition, the level of
both conceptual and linguistic difficulty of the texts was evaluated by two
experienced teachers as being appropriate for grade 8 students.
Procedure
The think-aloud method, in which participants verbalize their thoughts while
reading, has been used to collect the strategy data. The data were collected
concurrently rather than retrospectively, as Ericsson and Simon (1993) consider
concurrent collection to be the best way of ensuring that verbalizations reflect the
contents of working memory.
Participants received 15 minutes of individual instruction and practice in using
the thinking-aloud technique. In the practice session the instructor modeled the
technique, using a sample Dutch text of appropriate level, before allowing the
participant to practice using the same text. The instructor modeled the same
verbalizations for all participants, using a model that provided a range of
strategies taken from the various main categories of the three dimensions.
Protocols were collected individually in the presence of a single instructor and
were recorded with a cassette-recorder. Participants were told that the reading
objective was to understand the text as well as possible, and that they would
subsequently be asked to answer questions about the text. Participants were
instructed to read the texts aloud and to voice their thoughts consistently. They
were told that they were free to voice their thoughts in Dutch or English. To
reduce the likelihood that participants devoted too much attention to diction and
pronunciation, it was stressed that reading aloud skills were not important.
Participants were also told that the text did not have to be read in a linear fashion:
They could reread or omit any part of the text. (An English translation of the
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think-aloud instructions can be found in Appendix 2B.) The Dutch texts were
consistently presented before the English texts, so that no participants had to first
think aloud while reading in the FL. Any possible practice effects for the English
texts as a result of this ordering would be likely to influence only the total number
of strategies produced and not the frequencies of specific kinds of strategies.
Within each language, the two texts were presented in counterbalanced order.
Participants were prompted to think aloud if they read five sentences without
verbalizing. In such cases, the prompt "What are you thinking about?" was used.
However, after the data was collected prompted verbalizations were excluded
from the study, as they did not appear to have been successful in eliciting normal
reading behavior. Prompted verbalizations turned out to be almost exclusively
Content-Oriented, whereas unprompted verbalizations were frequently LanguageOriented. This distortion may have been caused by the fact that the prompt
required participants to give an indirect explanation of their thoughts, rather than
to verbalize these directly. Ericsson and Simon (1993) found that direct
verbalization provided a better reflection of thought processes in comparison to
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Coding
The main coding categories for the three dimensions, Orientation of processing,
Type of Processing and Domain of Processing, have been specified in the research
questions. Table 2 shows the cross-relationships between the main categories. As
the black spaces in the table show, not all strategies have been coded on all
dimensions, reducing the number of cross-relationships. A strategy is given a
code for each dimension that is relevant: The categories and subcategories within
each dimension are mutually exclusive. The table shows that all strategies have
been encoded on the dimension Type of Processing, but not on the remaining two
dimensions. Cognitive-Iterative strategies have not been encoded on Processing
Orientation, as it is generally not possible to determine whether a reader rereads
part of the text because he/she has experienced problems with the language or
because he/she is attending to conceptual content - even though one might tend to
suspect the former. For a repetition to be coded as a Cognitive-Iterative strategy a
minimum of two words, one of which was a content word, needed to be reread. In
addition, neither Regulatory strategies nor Content-Oriented strategies were
encoded on Domain of Processing. In the case of Regulatory strategies, this was
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because it was frequently practicably impossible to determine text domain. In the
case of Cognitive Content-Oriented strategies this was because such strategies are
typically not text bound. The footnote superscripts in Table 2 indicate the main
categories that have been divided into subcategories. Regulatory strategies have
been subdivided into Planning, Monitoring and Evaluating. Cognitive ContentOriented strategies have been subdivided into Extratextual (i.e., use of extratextual knowledge), Text Behind (i.e., focusing on the text that has been read) and
Text Ahead (i.e., forming hypotheses about the text ahead). Cognitive LanguageOriented strategies have been divided into the sub-categories Paraphrasing,
Translating and Rest. For a more detailed description of the sub-categories the
reader is referred to Appendix 2C.
Table 2 Cross-relationships between main categories
Dimension
Type of

Categories
Cognitive

Regulatory"

Cognitive-iterative

Processing
Orientation

Content Language Content"

Language"

'J ^'^:yV3ïS|§%v;•'"

of Processing
Domain of
Processing

WÊÊêÈi ÜÜj'".

; • Above Clause Below Above Clause Below
clause
clause clause
(clause

Note. Strategies in the main category(ies) of the dimension above black spaces are not coded on
the black-spaced dimension (e.g., Cognitive-Iterative strategies are not coded for Orientation of
Processing).
"Main category is divided into subcategories (see Appendix C for subcategory descriptions).

The protocols were coded by human coders with the assistance of the computer
program, Observer 3.0 (Noldus Information Technology, 1998). Using Observer
allowed coding to be carried out directly from the protocol audio-recording, and
also allowed the time spent reading, the time spent thinking aloud and the total
task time to be registered easily. The unit of analysis was an "event", which was
defined as a verbalization made by the reader while reading the text, excluding
reading the text aloud for the first time, that is a single action directed towards
(re)processing the text. Each event was assigned strategy codes used the scheme
shown in Table 2. In practice, an event frequently corresponded to a sentence. As
events did not generally occur in sequences, and were clearly distinguishable
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from the part of the protocol constituted by reading the text aloud, simultaneous
segmentation and coding was possible. Two coders independently encoded a
quarter of the data (i.e., one randomly-selected text from each participant). The
inter-rater reliability for the nine crossed main categories shown in Table 2
(Regulatory Content-Oriented; Regulatory Language-Oriented; Cognitive
Content-Oriented; Cognitive Language-Oriented; Language-Oriented AboveClause; Language-Oriented Clause; Language-Oriented Below-Clause; CognitiveIterative Above-Clause; Cognitive-Iterative Clause and Cognitive-Iterative
Below-Clause) that were identified by both coders was .82 (Cohen's kappa).
Data Analysis
Proportions have been used in the analyses rather than raw frequencies because
the numbers of strategies produced by each participant varied considerably.
However, average frequencies will be reported as an aid to interpreting any
proportional differences found for the three dimensions. Main category
proportions were transformed into logits, in order to approximate a normally
distributed interval scale (Hox, 1995).
ANOVAs with repeated measures have been carried out for each of the main
categories of the three dimensions, with logits of the main category proportions as
the dependent variable, language of reading task as a within subjects independent
variable, and Dutch reading proficiency and language background as between
subjects independent variables. Text difficulty for the two texts in each language
was not included as a factor in the ANOVAs, as a preliminary log-linear analysis
revealed that there was no interaction between main category, language of task
and task difficulty for Orientation of Processing, and only a very weak interaction
for Type of Processing and Domain of Processing (Contingency coefficient = .09;
Cohen (1988) defines a contingency coefficient of. 1 as a small effect).
For the dimension with two categories (i.e., Orientation of Processing), the
proportions of one category are complementary to the proportions to the other
category. Therefore, a single ANOVA implicitly provides information about the
proportions of both categories. However, for dimensions with three categories
(i.e., Type of Processing and Domain of Processing), two separate orthogonal
analyses are necessary. The first ANOVA considered the logit of the proportion
of category A in relation to non-A categories (i.e., B and C together), and the
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second considered the difference in the logits of the proportions of categories B
and C, recalculated independently of A.
The level of statistical significance was set at 0.05. However, due to the small
sample size and consequent possible lack of power, large effects have also been
considered salient. According to Cohen (1988), an eta-squared value of 0.138 or
greater can be interpreted as indicating a large effect. The results of the ANOVAs
have been checked against the results of log-linear analyses of the raw
frequencies (see Wickens, 1989), in which data were disaggregated to strategy
level7. This checking process revealed that all significant/large ANOVA effects
were significant effects in the log-linear analyses. (Only the ANOVA results will
be reported here.) Although the research questions treat the dimensions
separately, where applicable, cross-relationships between the dimensions are
considered in the description of the main category results. Subcategory data,
expressed in terms of both frequencies and percentages, will be used to describe
the most important main category results in more detail. Due to the small number
of observations, cross-relationships and subcategories will not be subjected to
statistical analysis.
Results
A total of 1,541 (Dutch 698, English 843) strategies were coded using the coding
scheme in Table 2. An additional 11 unintelligible verbalizations (Dutch 10,
English 1) were excluded from the analyses. The average number of strategies
produced per subject was 70, with a standard deviation of 30.9. Table 3 shows the
average number of strategies per subject according to reader characteristics.
Mann-Whitney [/-tests for independent samples revealed no significant
differences for either reader characteristic (Proficiency: U = 47.00, p = 0.38;
Language background: U = 58.50, p = .90). The standard deviations show that
bilingual readers fluctuated more in the number of strategies they produced.
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Table 3

or

compensation?

Mean number of strategies per participant for different types of readers

Higher DRP

Lower DRP

Monolingual

Bilingual

67.2

76.0

(14.7)

(32.1)

n=6

n=5

59.8

76.5

(13.2)

(51.3)

(7 = 5

n=6

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

An ANOVA analysis revealed that the students had significantly longer reading
times in EFL than Dutch, Dutch: 425.26; English: 509.18; F(l,18) = 18.46, p =
.00, i f = .48; think-aloud times, Dutch: 82.93, English: 155.12; F ( l , 18) = 5.43,p
= .03, i f = .22; and total task times, Dutch: 508.18; English: 664.30; F(l,18) =
17.23, p = .00, r\2 = .49). It must be kept in mind that the reading times include
time spent rereading the text.
Type of Processing
In the tables and figures for all three dimensions, for ease of reading, strategies
use is expressed in percentages rather than proportions. Table 4 shows the use of
strategies in the Type of processing main categories. Cognitive-Iterative strategies
are used most frequently and Regulatory strategies least frequently in both
languages. An ANOVA of the logits of the proportion of Regulatory strategies
showed that readers used a significantly higher proportion of Regulatory
strategies in English than in Dutch, F(l,18) = 11.28,/? = .003, r\2 = .29. There was
also a significant interaction effect between language of task and reading
proficiency, F(l,18) = 6.07,p = .024, r\2 = .16. Figure 1 shows that whereas lower
DRP readers used roughly the same proportion of Regulatory strategies in English
as higher DRP readers, lower DRP readers used a larger proportion of regulatory
strategies in Dutch than higher DRP readers. Table 5 shows that there were no
other significant effects for this analysis.
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Table 4 Type of Processing: Mean percentages (M) and Standard Deviations (SD)
Higher DRP

Lower DRP

Monolingual Bilingual

Monolingual Bilingual

«=6

n=5
D

n=5

D

E

E

D

M

6.8

18.5

6.5

23.3

10.8

SD

6.6

13.8

6.4

21.7

7.7

M

52.2

38.5

43.2

43.0

SD

37.6

18.1

23.0

31.5

M

41.2

43.0

50.5

34.1

SD

36.4

20.6

21.6

17.6

Whole group

n=6

E

D

N=22

E

D

E

19.4

16.1

15.8

10.2

19.1

15.3

8.1

12.8

7.8

15.1

29.8

27.1

31.1

30.9

39.3

34.9

23.8

28.6

17.2

27.7

26.6

25.4

59.7

53.5

52.8

53.8

50.7

46.3

30.3

34.7

15.3

23.6

26.1

24.3

Regulatory

Cognitive

Cognitive-Iterative

Note. D = Dutch; E = English.
Table 5 ANOVA oflogits ofproportion Regulatory (versus other) strategies
MS

F

Language

6.81

11.28

0.00

df
Tests of Within-Subjects Effects

0.29

Language x background

0.77

1.27

0.27

0.03

Language x proficiency

3.67

6.07

0.02

0.16

Language x background x proficiency

1.02

1.69

0.21

0.04

Error( Language)

0.60
0.04

0.02

0.90

0.00

Proficiency

1.76

0.74

0.40

0.04

Background x proficiency

0.16

0.07

0.80

0.00

Tests of Between-Subjects Effects
Background

Error

34
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2.39
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Figure 1 Mean percentages of Regulatory strategies for higher and lower DRP readers.
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An ANOVA of the logits of the proportion of Cognitive strategies revealed that
there were no significant differences between the proportions of Cognitive and
Cognitive-Iterative strategies used (see Table 6). The reader is reminded that in
this second ANOVA analysis the proportions of Cognitive and CognitiveIterative strategies are complementary, and have been calculated independently of
the proportion of Regulatory strategies. Consequently, the proportions are not the
same as those shown in Table 4.
An examination of the average observed frequencies shows that while the average
frequency of all categories increased a little in English, the frequency of
Regulatory strategies increased the most (Regulatory: Dutch = 2.86, s = 2.53,
English 6.55, s = 5.22; Cognitive: Dutch = 13.45, s = 12.08, English =16.00, 5 =
18.22; Cognitive-Iterative: Dutch = 14.51, s = 9.16, English = 15.77,5= 10.21).
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Table 6 ANOVA oflogits ofproportion Cognitive (versus Cognitive-Iterative) strategies

df

MS

E

P

'f

Language

1

1.86

1.12

0.30

0.06

Language x background

1

0.23

0.14

0.71

0.01

Language x proficiency

1

0.00

0.00

0.97

0.00

Language x background x proficiency

1

0.98

0.58

0.45

0.03

IS

1.67

Background

1

0.62

0.12

0.74

0.01

Proficiency

1

9.56

1.81

0.20

0.09

I

0.48

0.09

0.77

0.00

18

5.29

Tests of Within-Subjects Effects

Error( Language)
Tests of Between-Subjects Effects

Background x proficiency
Error

Qualitative Description of Subcategory and Cross-category data
The subcategory and cross-category data will be reported in terms of both
percentage of total number of strategies and raw frequencies. Table 2 shows that
Regulatory strategies can be either Language-Oriented or Content-Oriented. The
majority of Regulatory strategies in both languages were Language-Oriented,
Dutch 97% (61 of 63); English: 92% (132 of 144). In terms of subcategories,
Monitoring was more common than Planning or Evaluating in both languages,
Dutch: 83% (52 of 63); English: 81% (117 of 144). As can be seen from the
frequency figures, Monitoring occurred more frequently in English than in Dutch.
This Monitoring involved recognizing lack of understanding of words and
sentences, for example, "I don't understand what that word/sentence means".
Thus, the greater attention to Regulatory strategies in English can be described in
terms of the fact that readers recognized lack of understanding of language in the
text more frequently. This was particularly true of higher DRP readers. Lower
DRP readers recognized lack of understanding more frequently in Dutch than
higher DRP readers.
Orientation of Processing
Table 7 shows that, for the group as a whole, in Dutch the frequency of
Language-Oriented strategies is only slightly higher than the frequency of
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Content-oriented strategies, whereas in English the frequency of LanguageOriented strategies is quite a lot higher than the frequency of Content-Oriented
strategies. Although an ANOVA comparing the difference between the
proportions of Content-Oriented strategies in the two languages was not
significant, F(l,18) = 3.89, p = .064, r|2 = -17), the value of the effect size
indicates that there seems to be a relationship between the orientation of reading
strategies and the language of the text (see Table 8).
Table 7 Orientation of Processing: Mean percentages (M) and standard deviations (SD)
Higher DRP

Lower DRP

Monolingual Bilingual

Monolingual Bilingual

n=6

n=5
D

E

n=6
D

E

Whole group
n=5

D

E

D

M

71.5

44.9

41.0

20.6

45.8

39.5

29.4

SD

34.6

37.9

41.1

32.8

36.5

32.6

M

28.5

55.2

59.1

79.4

54.2

SD

34.6

37.9

41.1

32.8

36.5

N=22

E

D

E

13.4

47.3

29.5

18.6

19.4

34.8

32.0

60.5

70.6

86.6

52.7

70.5

32.6

18.6

19.4

34.8

32.0

Content

Language

Note. D = Dutch; E = English.
Table 8 ANOVA oflogits ofproportion Content-Oriented {versus Language-Oriented) strategies

df

MS

F

P

I2

I

21.06

3.89

0.06

0.17

1

4.21

0.78

0.39

0.03

Language x proficiency

1

0.56

0.10

0.75

0.00

Language x background x proficiency

1

1.10

0.20

0.66

0.01

18

5.42

Background

1

34.09

5.23

0.03

0.20

Proficiency

1

14.00

2.15

0.16

0.08

1

1.85

0.28

0.60

0.01

18

6.52

Tests of Within-Subjects Effects
Language
Language x background

Error( Language)
Tests of Between-Subjects Effects

Background x proficiency
Error
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There was a significant main effect for language background, F(l,18) = 5.23,p =
.03, r|2= .20. Figure 2 shows that bilingual readers used a smaller proportion of
Content-Oriented strategies in both languages than did monolingual readers.
Table 8 shows that there were no other significant effects for the dimension
Orientation of Processing.
Figure 2 Mean percentages of Content-Oriented strategies for monoiinguais and bilinguals.

• Monolingual
• Bilingual

Dutch

English
Language of text

An examination of the average raw frequencies shows that in Dutch the average
number of Content-Oriented strategies per subject was 6.23 (s = 6.69) compared
to 4.50 (s = 6.24) in English. In Dutch the average number of Language-Oriented
strategies per subject was 10.05 (s = 12.39) compared to 17.59 (s = 21.20) in
English. These figures would suggest that the lower proportion of Content-Oriented
strategies in English was primarily brought about by an increase in the absolute
frequency of Language-Oriented strategies, although there was also a modest
decrease in the absolute frequency of Content-Oriented strategies in English.
Qualitative description of cross-category and sub-category data
Table 2 shows that strategies classified in terms of Orientation of Processing
could be either Regulatory or Cognitive. The majority of Language-Oriented
strategies in both languages were Cognitive, Dutch: 72% (160 of 221); English:
66% (255 of 387) and, as we have seen, virtually all Content-Oriented strategies
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were Cognitive. The increase in the proportion of Language-Oriented strategies in
English can be largely attributed to an increase in the raw frequency of Cognitive
Language-Oriented strategies. As we have seen, the number of Regulatory
Language-Oriented strategies (i.e. Monitoring lack of understanding) also
increased in English.
Looking at the Language-Oriented sub-categories, Paraphrasing, Dutch 94% (151
of 160); English 39% (99 of 255) and Translating, Dutch: not applicable; English:
60% (153 of 255), were by far the most common Cognitive Language-Oriented
sub-categories. These figures show that the increase in Cognitive LanguageOriented strategies in English can be described in terms of the frequent use of
translation as a strategy in English. If we consider the breakdown of successful
(i.e., produced an accurate outcome) and unsuccessful Cognitive LanguageOriented strategies, although the frequencies vary in the two languages, the
percentage of successful strategies in Dutch and English is actually quite similar,
Dutch: 68% (108 of 160); English: 63% (160 of 255). However, bilinguals had a
somewhat lower overall success rate across languages, monolinguals: 77% (83 of
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across the languages it turns out that bilinguals had a lower success rate for these
strategies in Dutch than monolinguals, monolinguals: 87.5% (42 of 48);
bilinguals: 58.9% (66 of 112), but the number of successful strategies in English
were more similar for the two language backgrounds: monolinguals: 68.3% (41 of
60); bilinguals: 6 1 % (119 of 195). Thus it appears that while bilinguals had
higher absolute frequencies of paraphrases and translations in English, they were
not all that much less successful than the monolinguals.
Examining the Content-Oriented sub-categories reveals that the decrease in the
number of Content-Oriented strategies can be described in terms of a decrease in
Extratextual strategies, Dutch: 73% (100 of 137); English: 48% (47 of 97). These
Extratextual strategies involved opinions given about the text, such as "I don't
agree, because I think it is important to protect elephants". In contrast, the number
of Text Ahead strategies remains fairly constant across the two languages, Dutch
13% (18 of 137); English: 12% (12 of 97), whereas the frequency of Text Behind
strategies is actually a little higher in English, Dutch: 13% (18 of 137); English:
38% (38 of 97). The Text Ahead strategies involved predictions made about text
content, such as "The text is going to be about elephants in Africa". The Text
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Behind strategies were recaps of text content, such as "Okay, so the text is about
elephants in Africa. It says we should protect them".
Domain of Processing
Table 9 shows that on the whole in both languages readers had a higher frequency
of Below-Clause strategies, followed by Clause strategies, followed by AboveClause strategies. An ANOVA of the logits of the proportions of Above-Clause
strategies revealed that readers used a significantly higher proportion of AboveClause strategies in English than in Dutch, F(l,18) = 7.09, p = .02, rj 2 = .24.
Although there was a tendency for higher DRP readers to use more Above-clause
strategies in English than in Dutch, F(l,18) = 3.42, p = .08, r| 2 =.12, the size of the
effect is not large enough to warrant consideration.
Table 9 Domain of Processing: Mean percentages (M) and standard deviations (SD)
Higher DRP

Lower DRP

Monolingual Biline ual

Monolingua 1 Bilingual

n-=6
D

n-=5
E

D

n 6
E

Whole group
ii

D

E

D

=5

N=22
E

D

E

Above-clause
M

3.2

14.3

8.8

19.5

2.0

3.4

7.1

9.2

5.3

11.6

SD

4.6

14.5

9.6

16.8

2.2

3.9

7.2

11.2

6.6

13.1

M

7.6

11.7

14.5

25.9

9.0

16.6

18.8

23.1

12.5

19.2

SD

5.8

11.3

14.3

20.2

12.0

19.9

17.0

27.7

14.1

12.0

Clause

Below-clause
M

89.9

74.4

77.1

54.7

89.8

80.6

74.7

68.2

82.8

69.6

SD

9.0

21.2

22.3

29.7

20.6

23.6

23.9

35.5

19.6

27.7

Note. D = Dutch; E = English.
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Table 10 ANOVA of/ogits ofproportion Above-clause (versus other) strategies
dj

MS

F

p

'f

Language

1

7.31

7.09

0.02

0.24

Language x background

1

0.49

0.47

0.50

0.02

Language x proficiency

1

3.52

3.42

0.08

0.12

1

0.04

0.04

0.84

0.00

18

1.03

Tests of Within-Subjects

Effects

Language x background x proficiency
Error( Language)
Tests of Between-Subjects

Effects

Background

1

5.78

2.03

0.17

0.09

Proficiency

1

6.94

2.44

0.14

0.11

Background x proficiency

]

0.09

0.03

0.86

0.00

18

2.84

Error

Table 11 ANOVA oflogits of proportion Clause (versus Below-Clause)

strategies

dj

MS

F

P

'f

Language

1

4.91

3.43

0.08

0.13

Language x background

1

1.38

0.96

0.34

0.04

Language x proficiency

1

0.03

0.02

0.88

0.00

Language x background x proficiency

1

4.39

3.07

0.10

0.12

18

1.43

1

10.22

1.83

0.19

0.09
0.01
0.00

Tests of Within-Subjects

Effects

Error( Language)
Tests of Between-Subjects
Background

Effects

Proficiency

1

0.81

0.15

0.71

Background x proficiency

1

0.05

0.01

0.92

18

5.59

Error

A second ANOVA of the logits of the proportions of Clause strategies revealed
no main effect for language, F(l,18) = 3.43, p = .081, r|2 = .13. The effect size
here is also not quite large enough to warrant consideration. Tables 10 and 11
show that there were no other significant effects in either ANOVA. Perusal of the
average raw frequencies indicates that the higher proportions of Above-Clause
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strategies in English are attributable to a combination of increases in the absolute
frequencies of these strategies and a decrease in the absolute number of BelowClause strategies in English (Above-Clause strategies: Dutch= 1.55, s = 3.02,
English^ 3.23, s = 5.30; Clause strategies: Dutch = 3.82, s = 6.46, English = 9.09,
s = 15.27; Below-Clause strategies: Dutch = 17.36, s = 8.95, English = 14.86, s =
8.41).
Qualitative Description of Cross-category and Subcategory Data
Table 2 shows that strategies classified in terms of Domain of Processing can be
either Cognitive Language-Oriented strategies or Cognitive-Iterative strategies.
Primarily, there were more Cognitive Language-Oriented strategies (i.e.,
paraphrases, translations in English) that were directed towards a higher domain
in English than in Dutch, Above-Clause: Dutch= 68% (23 of 34), English = 72%
(64 of 89); Clause: Dutch = 64% (53 of 83), English = 81% (150 of 186). Despite
the lower percentage of Cognitive-Iterative strategies in English, the raw
frequencies were slightly higher, Above-Clause: Dutch = 32% (11 of 34), English
= 28% (25 of 89); Clause: Dutch = 36% (30 of 83), English 20% (36 of 181). This
means that readers reread larger chunks of text slightly more often in English than
in Dutch.
Summary of results
There were differences in the proportional distribution of strategies across Dutch
and EFL for each of the three dimensions. The balance of processing for each of
the three dimensions also varied according to reader characteristics. The answers
to the first three research questions concerning the dimensions Orientation of
Processing, Type of Processing and Domain of Processing are summarized
below. The answer to the fourth research question concerning the effect of reader
characteristics is summarized under the relevant dimension.
Orientation of Processing
Do the readers use the same proportions of Content-Oriented and LanguageOriented strategies in Dutch and EFL? On average, the readers used a higher
proportion of Language-Oriented strategies and, hence, a lower proportion of
Content-Oriented strategies in EFL than in Dutch. This was primarily because of
higher absolute frequencies of the Language-Oriented strategy Translating in
English. There was also a slight tendency to give fewer opinions about the text in
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EFL than in Dutch. Bilinguals used more Language-Oriented strategies than
monolinguals regardless of the language of the text.
Type of processing
Do the readers use the same proportions of Regulatory, Cognitive and Cognitiveiterative strategies in Dutch and EFL? On average, the readers used a higher
proportion of Regulatory strategies in EFL than in Dutch. This was because they
recognized lack of understanding of language in the text more frequently in EFL.
The lower DRP readers recognized lack of understanding more frequently in
Dutch than the higher DRP readers.
Domain of Processing
Do the readers use the same proportions of Above-Clause, Clause and BelowClause strategies in Dutch and EFL? On average, the readers used a higher
proportion of Above-Clause strategies in EFL than in Dutch, primarily because
readers used Above-Clause translations in EFL and more Above-Clause
paraphrases in EFL than in Dutch. There was also a slight tendency for readers to
reread the text more at Above-Clause level in EFL.
Discussion
Using a multi-dimensional classification scheme, this study has examined
whether readers used the same kinds of reading strategies in Dutch and EFL
reading. The results of the study support the claim that, while there appears to be
a large degree of overall similarity in the kinds of strategies used in LI and L2,
there are considerable proportional differences in the use of particular strategies
(Fitzgerald, 1995). The findings for the three dimensions will be considered in the
light of the notions of inhibition and compensation outlined in the introduction of
this study. The findings for reader characteristics will be discussed under the
relevant dimension.
The study supports previous findings from process studies that FL readers focus
more attention on linguistic processing than in LI (Davis & Bistodeau, 1993;
Horiba, 1996, 2000; Zwaan & Brown, 1996). For example, the readers translated
parts of the text from English to Dutch to assist them in understanding the text.
Kern (1994) argues that mental translation during L2 reading may allow readers
to represent portions of L2 text that exceed cognitive limits in a familiar,
memory-efficient form. No evidence was found that readers compensated for FL
language difficulties by using more strategies directed towards building a global
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model of text content. This finding runs counter to the claim sometimes made in
the literature that FL readers are able to skirt around language problems by
focusing more on global conceptual content than on specific language problems
(e.g., Hacquebord, 1989). In the present study, readers consistently opted for
trying to solve comprehension problems by focusing directly on the textual
elements involved. Thus, as expected, the C-EM prediction that readers try to
compensate for comprehension deficiencies by shifting their attention to
strategies that directly tackle these comprehension problems received support.
The lower proportion of Content-Oriented strategies in EFL indicates that the
readers devoted a smaller proportion of their attention to conceptual processing
than in Dutch. However, this lower proportion cannot be taken at face value as
evidence that readers were actually inhibited in their ability to carry out
conceptual processing in FL. The absolute frequencies indicated that the
proportional decrease in conceptual processing could largely be explained by the
use of a large number of Language-Oriented strategies (i.e., Translating) in
English. However, there was also a very modest decrease in the absolute
frequency with which readers used Content-Oriented strategies (i.e., gave
opinions) in English. On the basis of these findings, we have only meager
evidence for the prediction made by the C-EM and also voiced in the L2
literature, that a shift in attention to comprehension deficits inhibits the amount of
conceptual processing. Although the times for completing the task were longer in
English due to more frequent use of Language-Oriented strategies, the readers
were still able to complete the reading task within the given time. Perhaps, as the
C-EM suggests time available plays a crucial role. It could be that inhibition of
conceptual processing would have manifested itself more clearly if the readers
were placed under time pressure, as might happen in an experimental study.
Alternatively, it could be that quite a lot of content processing is automatic rather
than controlled, meaning that extra attention to language will not necessarily
detract from content processing. Kintsch (1998) has pointed out that processes
such as extracting the gist of the text may be carried out automatically.
The finding that the bilinguals devoted proportionally more attention to language
than content in both Dutch and EFL would seem to indicate that these readers
experienced more language problems in both languages. The lower proportions of
successful Cognitive Language-Oriented strategies for bilinguals in both Dutch
and English back up this interpretation, although the English proportions were
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only slightly lower. The finding is in line with our expectation that bilingual
readers would have more comprehension problems in Dutch. Jimenez et al.
(1996) also found that bilingual readers (Spanish-English) paid more attention to
language in the text than monolingual readers. However, the finding is counter to
our expectation that there would be few differences between the strategies used
by the two groups in English, as both groups had received a similar amount of
English instruction. A related study by van Gelderen et al. (2002), which
measured the reading skills of a larger sample of grade 8 monolingual (n =281)
and bilinguals (« = 57) students in Dutch and English, found no significant
differences between the English grammatical knowledge, vocabulary knowledge
and speed of word recognition of monolinguals and bilinguals. However, the
study did find that bilinguals had significantly poorer text comprehension scores
and speed of sentence verification in English than monolinguals. Hence, it seems
quite possible that the bilingual students in this study also lag (a little) behind
their monolinguals peers in terms of English reading proficiency, and that this
might explain their greater use of Language-Oriented strategies.
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of regulatory (i.e., metacognitive) strategies in L2/FL (Davis & Bistodeau, 1993;
Yamashita, 2002). In fact, exceeding our prediction that readers would not differ
in the use of these strategies in Dutch and English, they actually used more of
such strategies in FL, as they more frequently registered a lack of understanding
of language in the FL texts. Making a distinction between Regulatory strategies
that are Language-Oriented and those that are Content-Oriented, allowed us to
show that relative lack of language proficiency in FL affects the nature of the
regulatory processing that is carried out. Indeed, it seems logical that the more
language-oriented focus of FL reading carries through to the kind of regulatory
processing that is carried out. Readers appeared to be able to identify reading
problems regardless of their proficiency, as evidenced by the more frequent
monitoring carried out by lower proficiency readers in Dutch.
The finding of the present study that readers actually focus on larger chunks of
text in FL than in LI seems to fly in the face of the conventional wisdom that
learners focus more on individual words in FL reading (Clarke, 1980; Cohen,
Glasman, Rosenbaum-Cohen, Ferrar, & Fine, 1979). However, the finding is less
remarkable than it might initially seem, as it can be interpreted as meaning that in
English it was more frequently whole sentences or even groups of sentences that
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readers had difficulty comprehending. It appears that the readers reread,
paraphrased and translated larger chunks of text to compensate for comprehension
problems in FL. Using Processing Domain as a separate dimension has enabled us
to show that FL reading is not necessarily typified by a focus on small chunks of
text. In the past, there has been some lack of conceptual clarity concerning the
distinction between the textual domain at which a strategy is executed and
whether a strategy is directed towards the language or global content of the text.
As already outlined, in our view, domain of processing is not a relevant
dimension in the case of content processing, as the reader is concerned with
building mental propositions that may not even correspond with the surface
structure of the text.
All in all, the use of a multi-dimensional perspective has allowed a comparison of
reading strategies in LI and EFL to be made with greater precision than would
otherwise have been possible. It is our hope that by separating distinctions that
were previously conflated this multi-dimensional perspective has contributed to
the development of a greater degree of theoretical clarity concerning the nature of
LI and FL reading processes.
Limitations and directions for future research
There are a number of factors that limit the generalizability of the outcomes of the
present study. Firstly, although in comparison to many other process studies this
study has a large number of participants, in absolute terms the number is still
small. This limits the statistical power available to detect differences. With a
larger sample size, more differences between strategies used in the two languages
and/or between different types of readers might have been found. Secondly, as the
students were selected from the two higher tracks in the Dutch secondaryeducation system, the range of reading proficiencies represented is narrower than
in the school population as a whole. Thirdly, it is likely that young readers such as
those who participated in this study display different patterns of strategy use to
older readers. Commonly cited Content-Oriented strategies such identifying the
most important ideas, summarizing, inferencing and linking ideas from different
parts of the text (Bimmel, 1999) are conspicuously absent from the strategic
repertoire of these young readers. The fact that the readers did not use these
strategies in either language, could point to the influence of developmental factors
on strategy use. It could be that inhibition of the use of such strategies in FL
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reading would be more evident in a study using older readers, who are able to
actually call on such strategies in their LI reading. Fourthly, the results are not
necessarily generalizable to other text types/genres. Horiba (2000) demonstrated
that adult native and non-native speakers varied their use of particular kinds of
Content-Oriented strategies according to text type (i.e., story versus essay).
Nonetheless, in Horiba's study regardless of text-type the non-native speakers
engaged in less conceptual processing, because they remain focused on the
language in the text. As our primary objective was to examine the relative overall
use of Language-Oriented and Content-Oriented strategies in LI and FL, we
deliberately chose to limit the study to a single text type (i.e., argumentative
texts), in order to avoid text type interacting with language.
A couple of areas for possible further research suggest themselves. The present
study showed that the overall time spent on both reading and thinking aloud was
greater in FL. A potentially fruitful area of investigation is whether imposing
rigid time constraints in an experimental setting would provide more evidence for
inhibition of content processing than was found in the present study. The present
study has considered cognitive attention in terms of both proportions and
observed frequencies of strategies used. Future studies could also consider
assessing cognitive attention in terms of time. (See van den Bergh & Rijlaarsdam,
2001 for a study of writing processes in which the distribution of activities is
examined in terms of time.) For example, attention could be assessed in terms of
how much verbalization time is spent on the different kinds of reading strategies.
However, a drawback to this approach is that there is not necessarily a clear
relationship between verbalization time and real processing time: The amount of
time taken to express a cognition in words cannot necessarily be equated with the
amount of time that the cognition itself takes.
The present study has examined reading process data from a single source,
namely, think-aloud protocols of readers' strategy use. Although the use of a
multi-dimensional perspective has allowed us to gather in-depth information on
strategy use, we also recognize the importance of triangulating findings on
strategy use with data from other sources. A related study by van Gelderen et al.
(2003) showed that knowledge about reading strategies contributed significantly
to the reading comprehension of high school-age readers similar to the ones in
this study in both LI and FL. In contrast, speed of processing measures (i.e., word
recognition and sentence verification) did not make a unique contribution to FL
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reading comprehension. In a follow-up study, we will examine whether there is a
relationship between the strategy use findings of the present study and the
participants' reading comprehension scores in Dutch and English, as well as
whether there is a relationship between speed of word recognition and these
reading comprehension scores. As well as providing further theoretical insights, it
is hoped that this study will provide information about which reading strategies
might be effective to teach high school-age FL readers.
Notes
Terminology has been changed slightly to keep it consistent with terminology in
the rest of the dissertation (e.g., content processing has been changed to
conceptual processing).
" Cummins's "threshold hypothesis" came into being to help explain patterns of
academic achievement found in minority language bilinguals. The hypothesis
posited that there might be a threshold level of linguistic competence which
bilingual children need to attain in L2 (and also in LI) in order to avoid cognitive
deficits and to benefit from the potentially positive effects of bilingualism on their
cognitive growth and, hence, academic achievement. Subsequent authors have
interpreted this hypothesis more narrowly in terms of the effect of L2 language
proficiency on L2 reading comprehension, but have consistently cited Cummins
as the originator of the hypothesis.
In Davis & Bistodeau (1993) this result was not replicated for a group of French
native speakers reading in English. The L2 (English) proficiency of this group
was said to be considerably higher than the L2 (French) proficiency of the group
of English speakers.
4
The multi-dimensional approach in this study was inspired by a writing process
study of Whalen and Ménard (1995) in which they used a model of multiple-level
discourse processing to analyze three writing strategies- planning, revising and
evaluating - at three different levels of discourse processing.
The means and standard deviations for the reading proficiency z-scores for the
different types of students were: monolingual, higher DRP 1.10 (.46);
monolingual, lower DRP -.47 (.24); bilingual higher DRP .38 (.31); and bilingual,
lower DRP -.76 (1.22). The larger standard deviation for bilingual, lower DRP
participants is due to a single low outlying score. Two of the lower proficiency
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bilingual participants did not complete part B. Consequently, scores for these
participants were estimated on the basis of their part A scores.
Our thanks to Dik Bakker for the use of his text analysis program, FREQ.
The reading strategies that are produced are dependent on the subjects in the
sample, so the likelihood of a certain strategy being produced varies across
participants. The researcher is faced with the decision to either aggregate the data
to participant level, as happens in ANOVAs, or disaggregate to strategy level.
Aggregating has the advantage that each participant contributes equally to the
data. However, it has the disadvantage that potentially valuable information is
lost. Disaggregation solves this problem, but has the disadvantage that subjects
may contribute unequally to the data.
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Appendix 2A
Sample text
Girls more comfortable without boys
1

2

3

4

5

6
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School is a great place to be if you are a boy, but it is not nearly as much fun
if you are a girl. If you think about the reality of school life for girls, you will
probably start to think that girls and boys should be in different classes - at
least, some of the time.
Boys are pushier than girls. Teachers at one school watched carefully what
was happening at their school. The school had been girls only and back then
pupils walked everywhere during the breaks. After boys came to the school,
girls stayed on the footpaths all the time. It was the same in the classrooms. If
there wasn't enough apparatus to go round in a science lesson, the boys
would grab it all and the girls would wait.
The situation is no different in class discussions. Boys take up more of the
teacher's time and attention, even when there are fewer of them in the group.
They speak when it is not their turn, don't listen and make a lot of noise in
class. Teachers also give them more praise. For every girl who is told that her
work is good, three boys are patted on the back. You can't even say that boys
deserve this, because girls usually do better in most subjects.
Wouldn't school be a more comfortable and relaxing place for girls if they
had separate classes for some subjects? Even if it was just for one subject,
such as maths. Girls wouldn't have to fight for space or attention. They
would feel more comfortable, they could concentrate better in class and they
might even learn more.
Some people would say that this is a very old-fashioned idea. They think that
this is going back to the bad old days when girls were kept away from boys as
much as possible. But no-one is saying that girls should be separated from
boys all the time. It's just that a few hours a week would be such a nice
holiday from boys.
If boys disappeared for a few hours each week, there would be peace and
quiet in the classroom. Girls could be themselves and just get on with the
business of learning.
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Appendix 2B
Think-Aloud Instructions for English Texts (Translated from Dutch)
Today you are going to read two English texts. Try to understand these texts as
well as possible. After reading each text, you will be given questions about the
text. I'd like you to think aloud while you are reading the texts. The reason I want
you to do this is that I am interested in finding out what students do and what they
think about in order to understand a text as well as possible. 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 read, but don't worry, it's
not difficult to learn. It goes like this:
1. You read the text aloud. The important thing is to read the text the way that it is
easiest for YOU to understand it as well as possible. How well the text is read
aloud is NOT important. It doesn't matter if you don't pronounce the words
correctly or if you don't read quickly.
z. wrme yuu icau, Rccp uu saying cvci_yuimg moi ) u u i^ u^mg uuu cvciymuig

that you're thinking about. It doesn't matter at all if you stop half way through a
sentence to say something. You can say things about the text, like:
"I don't know what the writer's message is. I think he's trying to tell us..."
"What else is the text going to be about? I'll read on ..."
"I don't agree with what the writer says."
You can also say things about the words and sentences in the text, like:
"I don't understand this sentence. I'll read it again."
"What does that word mean? I think it means...."
"Let me think. Yes, I understand what that word means".
It doesn't matter in which language you think aloud: You can think aloud in
Dutch, in English, or in both Dutch and English. It's okay if you want to reread
some of the text or to read ahead in the text. You can do anything that helps you
to understand the text as well as possible.
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. Note: There is actually no "right" or "wrong", it's
just whatever you're thinking about.
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Appendix 2C
Description of Subcategories
Regulatory Subcategories
Planning
The reader sets objectives for reading the text or makes decisions about how
he/she will read the text. Examples:
•
The reader sets a goal for reading the text. "I have to be able to give a
summary after I read the text."
•
The reader makes a decision about his/her reading behavior. "I'll read the
paragraph again to see if the writer says anything about dogs"; "I'll read
further to find out what that word means."
Monitoring
The reader keeps tabs on and, where necessary, repairs his/her understanding of
the text. Examples:
•

The reader recognizes that there is a breakdown in understanding. "I don't
understand that word/sentence"; "What the writer says doesn't make sense."
•
The reader checks whether he/she understands part of the text. "Yes, I
understand that word/sentence after all"; "Yes, that's what the writer said."
Evaluating
The reader evaluates his/her reading process (i.e., the way he/she reads the text)
and/or the reading product (i.e., his/her mental representation of the text). Examples:
•
The reader evaluates his/her own reading behavior. "No, it's silly to spend so
much time understanding that word."; "No, I don't need to remember that."
•
The reader evaluates his/her global understanding of the text. "I can't
understand many of the words in this text."
•
The reader evaluates the text or the reading task "The words in this text are
difficult"; "The topic of this text is very interesting."
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Cognitive Content-Oriented Subcategories
Using the text behind
The reader uses the content of the preceding text to build up a representation of
the text. Examples:
• The reader summarizes/overviews part of the text. "The paragraph tells us
that girls do better at school than boys."
• The reader identifies important information in the text. "Girls are better at
school than boys: that's important."
• The reader integrates information from different parts of the text. "It says that
lions are mammals and a bit later that lions are carnivores. So, lions are
carnivorous mammals."
•
The reader makes inference based on information contained in the text. "He
was born in 1945 and started school in 1950, so he must have been five when
he started school."
Using the text ahead
The reader hypothesizes or asks questions about the content of text which has not
yet been read. Examples:
•
The reader makes a prediction about the text. "It's going to be about cats."
• The reader asks a question concerning the text ahead. "The text says:
Animals are not needed in the circus. But, why not?"
Using extra-textual knowledge
The reader uses knowledge not contained in the text or personal beliefs or
experiences to comment on something he/she has read in the text. Examples:
• The reader elaborates on information contained in the text. "The text says that
boys are pushier than girl'. Oh yeah, like at lunch-time in our school canteen."
•
The writer gives a personal response to facts or opinions contained in the
text."I don't agree with that".
Cognitive Language-Oriented Subcategories
Translating
The reader translates part of the text from L2 into L1.
Paraphrasing
The reader paraphrases part of the text, keeping close to the original meaning.
Rest
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The reader uses other strategies that focus on meaning such as guessing meaning
from context "I think this word/sentence must mean...".
Success rate
Cognitive Language-Oriented strategies have also been coded for success rate.
This involves a judgment by the raters on whether the reader's behavior results in
successful understanding.
Successful
The reader understands the language involved successfully.
Unsuccessful
The reader does not understand the language involved successfully.
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The relative importance of word processing skills
and strategy use in LI and FL reading
This chapter has been submitted for publication.

Abstract
This study examines the relationships between speed of word processing, reading
strategy use and level of reading comprehension for 22 Dutch high school
students in Dutch and English. The study considers whether predictions made for
first language reading by the compensatory-encoding model (C-EM) (Walczyk,
2000) are valid for foreign language reading. The results of the study indicate that
the main predictions made by the C-EM appear to hold for foreign language
reading: There is no substantial relationship between speed of word processing
and reading comprehension; readers with slower word recognition are able to
overcome processing problems by using compensatory language strategies; and
use of these compensatory strategies does not appear to inhibit global text
comprehension. These results cast some doubt on recent claims that lack of fluent
word processing skills forms a significant hurdle to successful comprehension in
foreign language reading, and that these skills require explicit development in
foreign language instruction.
Introduction
In the literature on reading, less proficient readers have been described as being
'word-bound' (Grabe, 1991). Word-boundedness has been linked to the notion
that even if readers are familiar with words, they may still lack the skills
necessary to process these words rapidly and smoothly (Grabe, 1991). Wordboundedness has also been linked to the notion that many less proficient readers
rely heavily on reading strategies that are concerned with processing words or
syntactic structures in the text, rather than directing their attention to building a
representation of the global meaning of the text (Carrell, 1988). Both slow word
processing skills and language-oriented reading strategies have been viewed as
being associated with poor reading comprehension.
However, the Compensatory Encoding Model (C-EM) (Walczyk, 1995; 2000;
2004) presents an alternative vision of the relationships between word processing
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skills, strategy use and reading comprehension. According to the C-EM, for
readers who are beyond the initial stages of acquiring reading skills, the link
between word processing skills and reading comprehension is at most only a
weak one, as readers with less well-developed skills are able to enlist
compensatory strategies in order to overcome processing problems, with few
adverse effects for global comprehension.
The C-EM was designed as a model of first language (LI) reading, and the
hypothesized relationships between word processing skills, strategy use and
reading comprehension have not yet been investigated for foreign language (FL)
reading. Given the prominent position accorded word processing skills in reading
research and numerous recent claims that lack of word processing skills forms a
significant hurdle to successful FL reading comprehension (e.g., Bernhardt, 1991;
Grabe, 1991; Hulstijn, 2001; Koda, 1996; Meara, 1993; Segalowitz, Watson, &
Segalowitz, 1995; Segalowitz & Gatbonton, 1995), and that explicit development
of these skills should form part of foreign language instruction, it is timely that
these relationships be investigated.
The purpose of the present study is to examine whether predictions and
assumptions generated by the C-EM are applicable to LI and/or FL reading. The
study examines whether there is a relationship between 22 junior high school
readers' speed of word processing and their reading strategy use, and between
both these factors and their level of reading comprehension in LI (Dutch) and FL
(English). The sample includes readers of higher and lower Dutch reading
proficiency and readers of monolingual background (Dutch) and bilingual
background (Turkish/Moroccan-Dutch). The study is a follow-up of a study in
which we limited ourselves to a detailed comparison of the LI and FL reading
strategies of the students in this sample (see Stevenson, Schoonen, & de Glopper,
2003, i.e., Chapter 2). Before describing the study, we provide a description of the
C-EM model and an overview of the evidence gathered so far for LI and FL
concerning the relationships between word processing skills, strategy use and
reading comprehension.
The Compensatory-Encoding Model
The Compensatory-Encoding Model (C-EM) (Walczyk, 1995, 2000) provides a
means of modeling the interaction between word processing skills and reading
strategy use. The model is intended to apply to LI readers beyond fourth grade
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level, who have already acquired basic verbal processing skills and strategic
processing skills. According to the C-EM, in proficient reading, word level
processes such as letter and word identification and semantic access (accessing
word meanings) are automatic processes. As automatic processes occur quickly,
efficiently and generally without conscious effort, they make few demands on
attentional resources. This means that attention can be optimally directed towards
conceptual processing, that is, processing that fosters the construction of a mental
representation of global text content. Text modeling activities directed towards
conceptual processing, such as extracting the gist of the text or elaborating on the
text's meaning by looking for consistencies between it and the reader's
knowledge, will be referred to as content-oriented strategies (see Stevenson et al.,
2003, i.e., Chapter 2).
According to the C-EM, when word level processes do not progress
automatically, readers are able to solve problems by turning to control processing.
While Walczyk recognizes that reading problems can arise from non-linguistic
causes, such as lack of background knowledge, he emphasizes language
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shift to control processing. The C-EM distinguishes two kinds of control
processing: use of compensatory behaviors and use of compensatory strategies.
Readers use compensatory behaviors, such as slowing reading rate or subvocalizing (i.e., reading words aloud to assist in decoding), to handle relatively
minor comprehension problems. Compensatory behaviors do not require a
sustained shift of attention and occur with only minor disruptions to text
modeling. Readers use compensatory strategies such as paraphrasing, guessing
the meaning of words from the context or rereading part of the text to handle
more intractable comprehension problems. The current study investigates the use
of compensatory strategies rather than behaviors. We will refer to strategies that
are directed towards processing linguistic elements and relations in the text as
Language-Oriented strategies (see Chapter 2, i.e., Stevenson et al., 2003).
Compensatory strategies do require a sustained shift of attention, meaning that
attentional resources are in danger of becoming overloaded, with possible
disruption of text modeling. However, according to the C-EM, in situations where
time pressure is not involved, the reader may limit the amount of disruption by
taking more time to read the text.
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An important prediction made by the model is that readers' ability to use strategies
to compensate for lack of automatic word processing skills means that, for readers
who have acquired basic verbal processing skills and strategic processing skills
(i.e., beyond fourth grade level of LI reading), there will be little or no correlation
between word processing skills and level of reading comprehension - at least in
situations where reading does not occur under time pressure. The role of
strategies in compensating for poor word processing skills also means that there
will be a positive correlation between processing speed and use of compensatory
strategies. We describe the correlation as positive, because readers with longer
(i.e., slower) processing times are predicted to use a greater number of strategies.
The model seems to be somewhat ambivalent concerning the relationship
between use of compensatory strategies and text comprehension. On the one
hand, as compensatory strategies are said to shift attention away from conceptual
processing, we might expect use of such strategies to be negatively related to
level of reading comprehension. On the other hand, it is also said that inhibition
of conceptual processing does not necessarily occur, as the reader simply takes
longer to achieve the same level of comprehension. Therefore, we might expect
that use of compensatory strategies will not be related to level of reading
comprehension. An obvious prediction that follows from this reasoning is that use
of compensatory strategies will be associated with longer reading task times.
Although the C-EM was not constructed as a model of foreign (or second)
language reading, it is useful to examine whether predictions generated by the
model are valid for both LI and FL. Examining LI and FL processes in terms of
the same model can provide valuable information concerning whether they are
governed by the same underlying principles. In the current study, we will
examine the C-EM predictions for lower intermediate FL readers, who have
sufficiently developed word processing skills to be able to comprehend basic
argumentative texts. Before turning to this examination, we will consider to what
extent empirical evidence gathered so far for L1 and FL reading supports the CEM predictions.
Empirical evidence
Word processing skills and reading comprehension
In LI research, word processing skills have repeatedly been demonstrated to be a
predictor of reading comprehension for young readers who are at an early stage of
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acquiring reading skills (Perfetti, 1985; Stanovich, 1991). This finding is not in
conflict with the C-EM because, as explained, the model is not intended for this
group of readers. As far as older LI readers are concerned, the evidence has been
mixed. According to Stanovich (1991), although the proportion of variance in
reading comprehension accounted for by word recognition decreases with age,
even in adults word recognition is a good predictor of reading comprehension.
Some studies have found that efficiency of word processing and/or sub-processes
thereof, such as orthographic and phonological processing, are a factor in
explaining reading achievement in university level readers (e.g., Chabot, Zehr,
Prinzo, & Petros, 1984; Cunningham, Stanovich, & Wilson, 1990; Levy & Carr,
1990). However, on the other side of the coin, other studies have found little
evidence for a relationship between reading comprehension scores and word
processing in older LI readers (e.g., Frederiksen & Warren, 1987; Roth & Beck,
1987; Walczyk & Raska, 1992; Walczyk, 1995). For example, in a reading
condition with no time pressure, Walczyk (1995) found no link between the
reading comprehension level of university undergraduates and speed of
processing oi reauing subcomponents such as semantic access latency (i.e., speeu
of decision that two nouns belong to the same super-ordinate category) and
naming latency (i.e., speed of verbalizing real words). There was, however, a
correlation between semantic access latency and reading time. In contrast, in a
time pressure condition, there was a correlation between these variables and both
comprehension level and reading time.
Although in recent times much has been made of the importance of fluent word
processing skills for FL/L2 reading comprehension (e.g., Bernhardt, 1991; Grabe,
1991; Hulstijn, 2001; Koda, 1996; Meara, 1993; Segalowitz, Watson, &
Segalowitz, 1995; Segalowitz & Gatbonton, 1995), much of the evidence collected
to date is circumstantial in the sense that the link between word processing and
level of reading comprehension has seldom been directly investigated. An indirect
source of evidence for a link is the implication of LI orthography as a factor in
FL/L2 word recognition skills (e.g., Fender, 2003; Koda, 1989; Muljani, Koda, &
Moates, 1998). For example, Muljani, Koda and Moates found that readers with
an LI with a Roman alphabet (i.e., Indonesian) had superior word recognition
performance in English compared to readers with non-alphabetic Lis (e.g.,
Chinese). Another indirect source of evidence is that native-speakers have been
found to have superior word processing performance to non-native speakers
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(Haynes & Carr, 1990). Still other indirect sources of evidence are that increased
L2 exposure appears to lead to gains in automaticity (i.e., processing efficiency)
(Segalowitz, Segalowitz, & Wood, 1998), and that slower L2 reading speed
appears to be associated with less efficient word processing skills (Favreau &
Segalowitz, 1983; Segalowitz, Poulson, & Komoda, 1991).
Only a couple of studies have provided direct evidence for a link between word
processing skills and level of reading comprehension. Koda (1992) found
significant correlations between verbal processing variables (i.e., word recognition
and letter identification) and paragraph and cloze comprehension measures in
American college student learners of Japanese. However, only the letter
identification variable measured speed of processing. Word recognition variables
for two kinds of Japanese script measured only accuracy. Haynes and Carr (1990)
and Nassaji and Geva (1998) both found significant correlations between below
word level processing variables and reading comprehension for adult FL readers
of English with Chinese and Farsi respectively as first languages. Haynes and
Carr found that that although word level processing variables correlated with
reading speed, they did not correlate with level of comprehension. However, in a
more recent study, Nassaji (2003) found that word level processing variables
correlated significantly with reading comprehension for advanced ESL readers.
The Haynes and Carr study, the Nassaji and Geva study and the Nassaji study
used processing variables based on a composite score of speed and accuracy.
Although for some research purposes it may be theoretically desirable to consider
a combination of speed and accuracy as being a reflection of processing fluency,
it needs to be recognized that such combined measures partly measure vocabulary
knowledge. Hence, correlations found with reading comprehension may be solely
attributable to the influence of vocabulary knowledge, and as such reveal little
about the influence of processing skills. Thus, there is a good case to be made for
investigating speed of processing isolated from vocabulary knowledge. Van
Gelderen, Schoonen, de Glopper, Hulstijn, Snellings, Simis, and Stevenson
(2003, 2004) showed that word (and sentence) processing measures based purely
on speed were significantly correlated with English (FL) level of reading
comprehension of Dutch high school students and, to a lesser extent, with LI
level of reading comprehension. However, structural equation modelling, a
statistical method that enables a complete and simultaneous test of the
relationships between all of the variables included in a study, revealed that the
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speed variables made no unique contribution to the explanation of either LI or FL
reading comprehension. Vocabulary knowledge, meta-cognitive knowledge and
LI reading comprehension turned out to be the most important predictors of FL
reading. Nonetheless, the discovery of significant correlations between speed of
word processing and reading comprehension is contrary to the C-EM prediction.
This finding is particularly interesting in view of the fact that Dutch and English
both have an alphabetic orthography.
Word processing skills and strategy use
For LI reading, the relationship between word processing skills and strategy use
was examined in a study by Walczyk, Marsiglia, Bryan and Naquin (2001). The
study considered speed measures of word processing skills (i.e., word naming and
semantic access) in relation to two compensatory behaviours (i.e., pausing and
looking back) and one compensatory strategy (i.e., rereading). The study found
some evidence that native adult readers with less efficient processing skills
deployed the compensatory measures more frequently than more efficient readers.
However, the relationships found applied only to speed of word naming and not
to semantic access. Walczyk, Marsiglia and Johns (2004) conducted a similar
study with third grade readers. This study revealed more consistent relationships
between processing measures and frequency of compensatory strategy use for
these younger readers.
To our knowledge, the relationship between word processing skills and strategy
use has to date not been investigated for FL reading. However, a number of
studies have found differences in the kinds of strategies used by readers in LI and
FL (e.g., Davis & Bistodeau, 1993; Horiba, 1990, 1996, 2000; Stevenson et al.,
2003; Yamashita, 2002; Zwaan & Brown, 1996). The consensus seems to be that
in comparison to LI, readers focus more attention on language elements in FL
reading. In Stevenson et al. (2003) (i.e., Chapter 2) we compared the LI and FL
reading strategies of the sample of junior high school students used in the current
study in terms of three dimensions: Orientation of Processing (i.e., whether
strategies are Content-Oriented or Language-Oriented); Type of Processing (i.e.,
whether strategies are involved in regulating processing, in processing the text
directly, or in rereading part of the text); and Domain of Processing (i.e., whether
strategies are carried out within above-clause domain, clause domain or belowclause domain). We found that readers used more language strategies in FL than
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in LI. We also found that readers used more strategies that regulated
comprehension in FL than in LI and that more above-clause strategies were used
in FL. These above-clause strategies were predominantly translations from FL to
LI. The results strongly suggested that readers use strategies to compensate for
language problems and that this compensatory mechanism is more pronounced in
FL than in LI. However, this study did not provide us with any information
concerning the readers' word processing skills, or level of text comprehension.
In the present study, we examine whether there is a relationship between the
same junior high school readers' strategy use and their word processing skills,
and between both these factors and their level of reading comprehension in LI
(Dutch) and (FL) English. Word processing skills are measured using speed of
word recognition tests developed in van Gelderen et al. (2003, 2004). Word
recognition has been selected as a measure of word processing, because of the
prominent position it has been accorded in the literature. As in Walcyzk et al.
(1995), we separate processing speed from accuracy in order to exclude the
possible effects of vocabulary knowledge. We have chosen to focus on younger
readers, who have not yet achieved a high level of English proficiency, as a
relationship between word processing skills and strategy use seems more likely
for readers who are still in the process of developing fluent word processing
skills. As outlined, the purpose of the study is to examine whether predictions and
assumptions generated by the C-EM are applicable to first language and/or
foreign language reading.
Research questions
The research questions are:
/. Is there a correlation between speed of word recognition and reading
comprehension in LI and/or FL?
The C-EM predicts that there will be little correlation between speed of word
recognition and reading comprehension, as readers are able to compensate for
poor processing skills by using reading strategies.
2. Is there a correlation between speed of word recognition and strategy use in
LI and/or FL?
The C-EM predicts that readers with slower processing skills will make more use
of compensatory strategies. As we have seen that the evidence indicates that
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readers have less well-developed processing skills in FL than in LI, one might
expect a stronger relationship between the two variables in FL than in LI. This
prediction will be tested for the three dimensions of reading strategies used in
Stevenson et al. (2003) (i.e., Chapter 2): Orientation of Processing, Type of
Processing and Domain of Processing. We expect that the kinds of strategies that
were used more frequently in FL than in LI will be correlated with speed of word
processing, as their greater use in FL indicates a potential compensatory role.
These strategies were Language-Oriented strategies, Regulatory strategies and
Above-Clause strategies.
3. Is there a correlation between strategy use and reading comprehension in LI
and/or FL?
The C-EM seems to assume that there will be a positive correlation between
Content-Oriented strategies and reading comprehension. As mentioned, the stance
on Language-Oriented strategies is more ambivalent. On the one hand, one might
expect a negative correlation, as it is stated that use of compensatory language
strategies may inhibit use of Content-Oriented strategies, causing the reader's
mental model of the text to suffer. On the other hand, one might expect little
correlation, as it is suggested that, given sufficient time to complete the task, use
of compensatory strategies will not hinder global text comprehension very much.
The C-EM makes no specific predictions about the relationship between
Regulatory strategies and Above-Clause strategies and reading comprehension.
4. Do individual patterns suggest an interaction between speed of word
recognition, language strategy use and reading comprehension inLl and/or FL?
The C-EM contains an assumption that verbally inefficient readers who use
compensatory strategies comprehend a text better than those who do not. As our
sample size is too small to test this assumption correlationally, we will use a
qualitative description to consider whether readers with relatively poor word
recognition skills who are frequent language strategy users have better text
comprehension than readers with poor word recognition skills who are less
frequent language strategy users. When considering these patterns, we will also
consider the language background of the readers, that is, whether the readers are
of monolingual Dutch background or of bilingual Dutch-Turkish/Moroccan
background. Readers who differ in terms of language background have been
included in this study as a heterogeneous sample is a more accurate reflection of
the composition of the student population of high schools in the Netherlands. A
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sizeable proportion of the student population in urban areas consists of students of
non-Dutch background, of which students of Turkish and Moroccan background
form the largest groups. In Stevenson et al. (2003) (i.e., Chapter 2) we found that
the bilingual students use more Language-Oriented strategies in both Dutch and
English. On the basis of this finding, we might expect that the interaction between
speed of word recognition, strategy use and reading comprehension is stronger for
these bilingual students.
Method
Participants
The participants in this study were twenty-two 13- to 14-year-old students
selected from ten grade 8 classes from 6 urban schools in the Netherlands. All
classes were from the two highest 'tracks' (i.e., higher general secondary
education and pre-academic secondary education) of the four 'tracks' in the
Dutch school system. The participants had received approximately 3.5 years of
EFL classroom instruction: 1.5 years at secondary level, plus two years at primary
level that concentrated solely on basic oral communication skills. On the basis of
the amount of instruction received, the level of teaching materials used in the
classroom and observed EFL language performance, these students can be
described as lower intermediate learners of English. Lower track students were
not included in the study, as it was expected that their English proficiency would
be too low for them to be able to participate in the study.
Participants were selected on the basis of Dutch literacy skills (higher versus
lower proficiency), which were determined by a selection test measuring both
reading and writing skills. Participants were selected on the basis of both reading
and writing skills, as the study forms part of a larger project that examines both
the reading and writing processes of these students. 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 selection test consisted of four texts and 30 multiplechoice comprehension questions that were designed to measure understanding of
text content at paragraph level and above. Expository and narrative texts were
selected from texts used in previous research (cf. Elley, 1992; Schoonen, Hulstijn,
& Bossers, 1998) and from recent national high school exams. The test comprised
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a total of 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 selection test consisted of two writing tasks, an informal
letter and a formal letter of complaint, each of which received holistic ratings
from two raters (Cronbach's alpha = .75).
The participants were also selected on the basis of language background:
monolingual (Dutch background) and bilingual (Turkish/Moroccan background)
students. Bilingualism was defined as the regular use of two languages in daily
life (Jimenez, Garcia, & Pearson, 1996). On the basis of a questionnaire, 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. Although it is acknowledged that the bilingual
students have acquired Dutch under different circumstances than the monolingual
students, for the sake of consistency and economy of expression, Dutch will be
referred to as the first language (LI). English will be referred to as the foreign
language (FL). It should be pointed out that according to the definition of
bilingualism used in this study, the Dutch background students are not considered
to be Dutch-English bilinguals, as English is primarily used in an instructional
classroom context. All the students are viewed as being lower intermediate
readers of English.
Participants from both language backgrounds were selected on the basis of
composite z-scores for reading and writing. Participants were selected who had
both reading and writing scores in either the higher or lower end of the sample
range (N=253), in such a way as to create groups with the highest and lowest
possible mean scores. Mean scores, standard deviations and range of scores are
shown in Table 1'. The numbers of participants in the cells differs, due to the
exclusion of two students who experienced difficulties with thinking aloud while
reading. As the table shows that the average z-scores of the bilinguals are lower
than those of the monolinguals, proficiency level is somewhat relative to
language background. The terms "higher proficiency" and "lower proficiency"
are, of course, relative to the fact that all the participants are 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

Higher proficiency

Lower proficiency

Mono! ingual

Bilingual

1.42

.25

(.34)

(.28)

.88 - 1.82

.02 -.72

n=6
-.72

n=5

(.28)

(.48)

-1.07 --.49

-1.7--.72

w=5

-.99

w=6

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

Instruments and procedure
The data were collected during school hours over approximately a 10-week
period. Students were tested individually by a trained tester in a quiet setting. The
Dutch and English data were collected in separate sessions each lasting a
maximum of two lesson periods. Below a brief description is given of the
instruments used in the current study.
Lexical decision tests
Speed of word recognition was measured by calculating the mean reaction times
on lexical decision tests for Dutch and English. As we wished to provide a
general measure of speed of word processing isolated from word knowledge, the
words selected for these tests were drawn from a general sample of familiar
words. In both the Dutch and English tests, students were presented with 120
letter strings of 3-8 letters on a laptop screen. Half of the letter strings were real
words (i.e., nouns, verbs, and adjectives) of high familiarity. The other half were
phonologically and orthographically possible pseudo-words. Students were
instructed to decide as quickly as possible whether or not each letter string was a real
word by striking adjacent keys on the computer (i.e., the space bar for a 'yes'
response; the 'n' key for a 'no' response). The testing format was the same for
Dutch and English and each test started with 20 trial items. The selection of words
and pseudo-words for the Dutch test was based on lists of non-cognates and fillers in
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Woutersen (1997), and for the English test the words were selected from a corpus for
Dutch learners of English (Willems & Oud-de Glas, 1990).
Think-aloud protocols
Reading strategy use was measured in terms of the frequency of the various types
of strategies used in Dutch and English. The think-aloud method, a commonly
used technique in process research, was used to collect the reading strategy data.
Think-aloud data can be collected either concurrently or retrospectively.
Concurrent protocols were used in this study, as concurrent collection is
considered to be the best way of ensuring that thinking aloud reflects the contents
of working memory (Ericsson & Simon, 1993).
All participants read the same four argumentative texts (two Dutch, two English),
which were adapted from school textbooks and exam papers. The topics of the
texts were: "Children should wear school uniforms" (Dutch); "Animals should
not be allowed to perform in circuses" (Dutch); "Boys and girls should be in
separate classes some of the time" (English); and "People in Africa should be
o l l f \ ï i ? p / ^ +i"\ L-ill ^sl^t-\Viot-itc fr\r

I V f l T v " f F n r r l i cVA

XVn=* O i i t r h

art A P n c r l i c V i t p v t c

WfiTfi

matched for number of main arguments, counter-arguments and refutations, and
number of paragraphs. The Dutch and English texts were not matched in terms of
linguistic difficulty, due to the large gap in participants' proficiency in the two
languages.
Before reading any of the texts, participants received 15 minutes of individual
instruction and practice in using the think-aloud technique. They were told that
the objective was to understand the texts as well as possible, and that they would
be required to answer questions after each text. Participants were told to read the
texts aloud and to voice their thoughts consistently in either Dutch or English.
The Dutch texts were presented before the English texts, so that the participants
did not have to first think aloud while reading in the foreign language. Any
possible practice effects for the English texts would only be likely to influence the
total number of strategies produced and not the relative frequencies of specific
kinds of strategies. Within each language, the two texts were presented in
counter-balanced order.
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Reading comprehension tests
Reading comprehension was measured with a comprehension test composed of
yes/no questions". The test for each language consisted of 24 questions (i.e., 12
questions per text) that tested comprehension at paragraph-level or above. The
questions were presented in the form of statements: Providing a "yes" response
meant "The statement is correct on the basis of the text" and providing a "no"
response meant "The statement is not correct on the basis of the text". Students
were required to provide a two-part response, namely: a yes/no decision
(Correctness) plus a reason for making this decision (Reason). They were
allowed to consult the text to find the correct answer, before providing an oral
response that was recorded with a cassette recorder.
Scoring and treatment of missing values
Lexical decision
As it was our objective to obtain a pure speed measure of processing, scores for
the lexical decision tests were based solely on reaction times (RT). To exclude the
possible effects of vocabulary knowledge on our speed measurement, only RTs
for accurate responses to real words (i.e., hits) were used. Moreover, words with
low hit rates across the sample were excluded from the RT analysis, that is, words
that less than 87.5% of students recognized correctly (i.e., a 75% correct score
with the chance level for guessing added). This 'item cleaning' procedure resulted
in the loss of 1 of the 60 Dutch words and 11 of the 60 English words. The
remaining items were then screened for outlying reaction times on individual
items. The threshold for the fast outlying reaction times was set by a group of six
'experts' (adult native speakers of Dutch who were also advanced L2 speakers of
English and an adult native speaker of English who was also an advanced L2
speaker of Dutch). Reaction times faster than the fastest reaction(s) of this group
(i.e., 250 milliseconds) were transformed into missing values. The threshold for
slow outlying reaction times was set at three standard deviations above the mean
RT on a particular item and reaction times beyond this limit were also
transformed into missing values. Incorrect responses to real words (called misses)
that remained after 'item cleaning' were also transformed into missing values. In
addition, to prevent estimates of a participant's ability being based on too few
observations, participants had to achieve a minimum overall hit rate of 62.5% (a
25% correct score with the chance level for guessing added) in order to be
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included. None of the students fell below this criterion. Subsequently, all missing
values were estimated according to the EM-algorithm of SPSS (cf. Acock, 1997).
This procedure resulted in the estimation of 0.5% of the scores. In order to
maximize estimation accuracy, the scores from the current study were added to
the scores of upper track grade 8 students from the van Gelderen et al. (2003)
sample. Before estimating missing values we checked that there were no
significant differences between the two samples in terms of mean reaction times
and accuracy scores. The internal reliability of the lexical decision tests with
estimated missing values for the current study was high in both languages (N =
22, Dutch: Cronbach's alpha = .93, English: Cronbach's alpha = .92).
Reading Strategies
Below a brief description is given of the three dimensions used to code the
reading strategies. A more detailed description can be found in Stevenson et al.
(2003) (i.e., Chapter 2).
1 .Orientation of processing
/-vs explaineu in the introuuction, a uisünction can uQ maue uctween LanguageOriented strategies that are directed towards understanding the linguistic code of
the text (e.g., paraphrasing the meaning of difficult words; guessing the meaning
of words from the context) and Content-Oriented strategies that are used to build
a mental model of the global conceptual content of the text (e.g., extracting the
gist of the text; making predictions about the text; giving a personal response to
the text, such as an opinion). Although the reader must obviously engage in some
linguistic processing to be able to build a global mental model of the text,
understanding the linguistic code is not the objective of content-oriented
processing. Instead, the objective for the reader is to build a mental model of the
text in which the most important propositions are represented and integrated with
the reader's personal store of knowledge and experience.
2. Type of processing
A distinction is made between Regulatory strategies, Cognitive strategies and
Cognitive-Iterative strategies. Regulatory strategies involve reflective activities
that regulate processing of the text, such as setting reading objectives and
monitoring comprehension. Cognitive strategies involve direct processing of the
text by means of mental operations such as paraphrasing, translating,
summarizing and elaborating (O'Malley & Chamot, 1990). Rereading part of the
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text is classified separately as a Cognitive-Iterative strategy, as it is the only
cognitive strategy that involves reprocessing text without overtly changing the
surface structure (i.e., literal wording) of the text.
3. Domain of Processing
A distinction is made between strategies that are directed towards texts elements
that are below-clause level, at clause level or above-clause level. Readers may use
strategies to help them understand small chunks of text such as morphemes or
words or phrases (Below-Clause level), they may use strategies to help them
understand whole clauses (Clause level), or they may use strategies to help them
understand larger chunks of text such as successive clauses or even whole
paragraphs (Above-Clause level). A strategy is given a code for each dimension
that is relevant and the categories and subcategories within each dimension are
mutually exclusive. The cross-relationships between the main categories are
shown in Appendix 3A. Not all dimensions are applicable to all strategies. For
example, Content-Oriented strategies have not been classified in terms of
Domain, as such strategies are typically not text bound. The inter-rater reliability
was .82 (Cohen's kappa).
Reading comprehension
As mentioned, responses to the statements in the reading comprehension tests
were scored in terms of Correctness and Reason. The scoring categories for
Correctness were: "correct" (1 point), "incorrect" (0 points), and "don't know" (0
points). The categories for Reason were "correct" (1 point), "partially correct"
(1/2 point), "incorrect" (0 points) and "don't know" (0 points). As we regard
being able to provide a correct response to a comprehension question and being
able to provide an appropriate reason for giving that response as two closely
related aspects of reading comprehension, the scores for the two response
categories were added together to form a single score. Thus, each question had a
possible maximum score of two points. The combined correctness/reason
comprehension scores on the two Dutch texts and the two English texts were
added together to form a single reading comprehension score for each language.
The questions were scored by a trained rater and a quarter of the texts were also
scored by the principal investigator. The rater reliability for the total scores for
Dutch was Cronbach's alpha = .92 and for English, Cronbach's alpha = .94.

'4

The relative importance ofwordprocessing skills and strategy use in LI and FL reading
Missing values sometimes occurred for 'correctness of response' and/or for
'correctness of reason', due to factors such as the quality of the recording and
students accidentally skipping all or part of a question. Missing values involving
correctness of response were estimated from available correctness of response
scores and, likewise, missing values involving correctness of reasoning were
estimated from available correctness of reasoning scores. As for the lexical
decision test, missing values were estimated according to the EM-algorithm of
SPSS (cf. Acock, 1997). This procedure resulted in the estimation of 5% of the
correctness of response items and 14% of the correctness of reasoning items.
After missing values for correctness and reason had been estimated, sum scores
for correctness + reason were created and the internal reliability of the sum scores
was estimated for the two languages. Items with negative item rest correlations
were removed from the tests (5 of the 24 Dutch correctness + response items and
3 of the 24 English correctness + response items). Thus, the maximum possible
total score was 38 for the Dutch test (i.e., 19 items x 2 points) and 42 for the
English test (i.e., 21 items x 2 points). After removal of these items, the reliability
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Data Analyses
Research questions 1 - 3 have been tested by calculating Pearson correlations
(N=22) between the relevant variables. As the sample size is small, outlying
scores may exert a large influence on correlations. Consequently, non-parametric
(i.e., Spearman) correlations have also been calculated for significant parametric
results. These non-parametric correlations will be reported only in cases where
they differ in terms of significance from the parametric results. Prior to the
analyses, tests were carried out to check that there were no task effects on either
of the two Dutch or English texts for reading comprehension or strategy use. For
reading comprehension, no great task effects were found, as the scores for the two
texts in each language were substantially correlated (Dutch text 1 and 2: .69,
English text 1 and 2: .55). For strategy use, a log-linear analysis revealed that
there were no significant task effects. The level of statistical significance for the
correlational analyses was set at 0.05. For statistical testing of the descriptives,
due to the small sample size and consequent lack of power, large effects were also
considered to be salient. According to Cohen (1988), an eta-squared value of
0.138 or greater can be interpreted as indicating a large effect.
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The fourth research question concerning the relationship between speed of word
recognition, language strategy use and text comprehension has been answered
descriptively by considering the pattern of the seven most rapid word processors
and the seven slowest word processors in the sample for Language strategy use,
and reading comprehension scores. To aid interpretation, for each language,
readers have been classified as 'high', 'intermediate' or 'low' on the three
variables on the basis of the ordinal ranking of their scores for each variable. The
subject variable, language background, has also been included.
Results
Descriptive statistics
The descriptive statistics for the Dutch and English variables are contained in
Table 2. The comprehension scores for Dutch and English cannot be directly
compared, as the numbers of items differ and the level of item difficulty is not
necessarily comparable. The relationship between the maximum possible scores
and the mean scores of the Dutch and English reading comprehension tests
indicates that the tests in both languages were sufficiently challenging. The
standard deviations show that there was sufficient variance in the test scores to
distinguish between students and that the amount of variance did not differ
greatly across languages. The means for the lexical decision tests in Dutch and
English would appear to indicate that speed of word recognition was slower in
English than Dutch. However, strictly speaking, comparison is not appropriate, as
the stimuli in the two languages have not been matched. Comparing the Dutch
and English means for strategy use shows that there was a tendency for students
to use more strategies in English than Dutch. However, this difference is not
significant F(l,18) = 1.88, p = .19, i f = .09). Task times (i.e., reading time +
think-aloud time) are longer in English than in Dutch, and this difference turns
out to be significant f(1,18) = 17.23, p = .00, if = .49). When within-language
differences between monolinguals and bilinguals are considered, Table 2 reveals
that in both languages bilinguals have lower scores for reading comprehension,
slower response times for word recognition and a higher number of strategies in
comparison to monolinguals. For Dutch, as the table shows, these differences are
not significant, although there is a large effect for Task Time (F = 3.92, p= .06).
For English, there is a significant difference between monolinguals and bilinguals
for word recognition (F = 4.7, p = .04) and a large effect for reading
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comprehension (F= 3.96, p = .06). Despite lack of significance in some cases, the
consistent pattern of results might seem to indicate that there are differences
between monolinguals and bilingual readers on the variables measured. Although,
in both languages, the standard deviations for speed of word recognition and total
number of strategies are larger for the bilinguals, taking the difference in Dutch
and English means into account by calculating coefficients of variation (CV)
indicated that there was only more variance for the English strategy use scores of
the bilinguals.
Table 2

Means for Dutch and English and effect sizes for within-language comparisons of
monolinguals and bilinguals

Variables

Reading comprehension
max =38/42

Dutch
Monolingual Bilingual
(«=1D
25.9

(«=11)
21.9

(5.1)

(6.6)

Lexical decision reaction

674.4

726.8

times in milliseconds

(79.9)

(90.6)

Number of strategies

29.7

33.7

(9.1)
428.5

(13.0)

Task time
in seconds

(89.41)

(200.46)

559.5

English
Monolingual Bilingual

Effect
2

Size (n )
.11

(«=H)
30.0
(6.8)

(4.9)

,09

701.8

788.3

(78.4)

(106.4)

34.1

42.6

(10.4)

(32.6)

584.1

744.5

(96.4)

(334.6)

.03
.16

Effect

(«=11)
25.0

* Statistically significant at .05 level.
Note. Standard deviations within parentheses. Max is the maximum possible score for the
Dutch and English tests respectively.

Overall relationships between variables
Table 3 shows the overall correlations between the variables in this study. Firstly,
the table shows that there is no correlation between reading comprehension and
speed of word recognition in either Dutch or English. Therefore, the C-EM
prediction that there is no strong relationship between the two variables appears
to be supported. Secondly, the table shows that in English there is a large,
significant positive correlation between speed of word recognition and total
number of strategies used. This means that in English, readers who were slower at
word recognition (i.e., who had longer reaction times) used a greater number of
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strategies than readers who were faster. For Dutch, there is a non-significant,
positive, medium correlation between the two variables. Thus, the C-EM
prediction that readers with poor processing skills will compensate by using more
strategies appears to be supported for FL. Thirdly, the table shows that in both
languages readers who used more reading strategies had a significantly longer
task time. For English, longer task time was also significantly associated with
poorer word recognition skills. Fourthly, the table shows that there is little
relationship between total number of reading strategies used and reading
comprehension in either language. However, the total frequency of strategy use
tells us nothing about the relationships of specific kinds of strategies to either
strategy use or reading comprehension. Consequently, we will also examine these
relationships for the three dimensions of strategy use: Orientation of Processing,
Type of Processing and Domain of Processing.
Table 3

Wilhin-language correlations (r) for Dutch and English measures

Variables

1

2

3

Dutch (iV=22)

1. Speed of word recognition
2. Number of strategies

.37

3. Reading comprehension

.04

-.02

4. Task time

.39

.71*

-.13

English (N=22)
1. Speed of word recognition
2. Number of strategies

56*

3. Reading comprehension

.08

.12

64*

.79*

4. Task time

-.06

* Statistically significant at the .05 level.

Relationships for the three dimensions of strategy use
Orientation of Processing
Table 4 shows that the predicted positive correlation between language strategies
and processing speed is present for EFL, but not for Dutch. For English there is a
large significant correlation, while for Dutch only a small, non-significant
correlation was found. Table 4 also shows that there are no significant
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correlations between speed of word recognition and number of Content-oriented
strategies in either language. The C-EM assumes that there will be a positive
correlation between content strategies and reading comprehension. Table 4 shows
that this assumption holds for LI, but not for FL. The lack of correlation in FL
could possibly indicate that some inhibition of conceptual processing has
occurred. However, as there is no negative correlation between slow word
processing skills and content strategy use, any possible inhibition of content
processing seems unlikely to be attributable to inefficient word processing skills.
Moreover, the table also shows that Language-oriented strategies do not show
significant negative correlations with reading comprehension in either language.
Thus, as it appears that readers who use a greater number of compensatory
language strategies do not have worse comprehension than those who use fewer,
there is little evidence that use of language strategies has inhibited conceptual
processing.
Table 4 Correlations between Orientation of Processing strategies and other measures
Number of Content strategies

Number of Language strategies

Dutch (N=22)
Speed of word recognition

-.20

.22

Reading comprehension

.47*

-.19

Speed of word recognition

.22

.53*

Reading comprehension

.26

.02

English (N=22)

* Statistically significant at the .05 level.

b. Type of Processing
Table 5 shows that our hypothesis that poorer word processors use more
strategies to regulate comprehension in English, has not been confirmed, as
greater use of regulatory strategies does not appear to be related to word
processing skills in either language. Instead, for English there is a significant
positive correlation between word recognition and number of cognitive strategies
used. For Dutch, there are no significant correlations between speed of word
recognition and the Type of Processing strategies. Thus, it appears to be strategies
associated with direct processing of the text, such as paraphrasing and translating,
that are used to compensate for poorer word processing skills in English. Table 5
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also shows that there are no significant relationships between Type of Processing
strategies and text comprehension in either language.
Table 5 Correlations between Type of Processing strategies and other measures
Number of
Number of Number of CognitiveRegulatory strategies Cognitive strategies
Iterative strategies
Dutch (N=22)
Speed of word recognition
Reading comprehension
English (N=22)
Speed of word recognition
Reading comprehension
* Statistically significant at the .05 level.

-.05
-.17

.12
.11

. 16

.66*

.06

:9^==,:=r

.30
-.11
.06
.

£2.

c. Domain of Processing
We hypothesized that use of language strategies at Above-Clause level would be
associated with poorer word processing skills in English. From Table 6 we can
see that for English there is a significant positive correlation between the speed
measure and both the number of Above-Clause and Clause strategies. However,
as back-up Spearman correlations are not significant, the results appear to be
attributable to outliers. Thus, we are not justified in concluding that our
hypothesis is supported. For Dutch, there are no significant correlations between
word recognition and Domain of Processing. The table also shows that there are
no significant correlations between number of Above-Clause strategies and text
comprehension. However, for Dutch, the correlation between number of AboveClause strategies and text comprehension did approach significance.
Table 6 Correlations between Domain of Processing strategies and other measures
Number of AboveClause strategies

Number of Clause
strategies

Number of Below
Clause strategies

.40
-.19

.30

.27

-.32

-.04

.49*

50*

-.02

45

-.02

.16

Dutch (N= 22)
Speed of word recognition
Reading comprehension
English (N = 22)
Speed of word recognition
Reading comprehension
* Statistically significant at the .05 level.
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The pattern of processing skills, strategy use and reading comprehension
As we have seen, the C-EM predicts that verbally inefficient readers who use
compensatory strategies comprehend a text better than those who do not. Table 7
shows that, for Dutch, four of the seven slow word processors are 'high' language
strategy users (SDI, SD4, SD6 and SD7). However, there is little reason to
conclude for Dutch that the readers with relatively poor word recognition skills
who are 'high' language strategy users had better text comprehension than the
readers with poor word recognition skills who are not 'high' language strategy
users. Only one of the slow decoders with 'high' language strategy use has 'high'
text comprehension. Two of the slow decoders with 'high' language strategy use
actually have 'low' text comprehension (SD1 and SD4), while the remaining slow
decoder has 'intermediate' text comprehension. Moreover, Table 7 shows that
two rapid decoders who also have 'high' language strategy use (RD1 and RD7)
differ greatly in terms of their text comprehension, one being 'low' and the other
being 'high'. There is a tendency for the bilingual readers to be slower word
processors, as five of the seven slow processors are bilingual (SDI, SD3, SD4,
SD6, SD7), whereas only two of the rapid processors are bilingual (SD3, SD5).
Table 7 Pattern of speed of word processing, strategy use and reading comprehension for Dutch
Reader

Language strategy use

Rapid word processors
RD1
high
RD2
intermediate
RD3
low
RD4
intermediate
RD5
intermediate
RD6
low
RD7
high
Slow word processors
SDI
high
SD2
low
SD3
low
SD4
high
SD5
low
SD6
high
SD7
high

Reading comprehension

Language background

low
intermediate
intermediate
high
high
intermediate
high

monolingual
bilingual
monolingual
monolingual
bilingual
monolingual
monolingual

low
intermediate
intermediate
low
high
intermediate
high

bilingual
monolingual
bilingual
bilingual
monolingual
bilingual
bilingual
SI
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Table 8 shows that, as for Dutch, in English four slow processors are 'high'
language strategy users (SE2, SE5, SE6, SE7). Three of these readers have
'intermediate' text comprehension (SE2, SE5, SE6) and one has 'high' text
comprehension (SE7). Moreover, the only slow processor with 'low' language
strategy use also has 'low' text comprehension (SE3). Nonetheless, there is an
'intermediate' language strategy user (SE4) who scores higher on reading
comprehension than three of the 'high' language strategy users. The table also
shows that the one rapid word processor who is a 'high' language strategy user
(RE1) has 'low' reading comprehension. Thus, although the relationship between
processing skills, strategy use and reading comprehension appears to be stronger
in English than in Dutch, it is not absolute. Once again, the slower word
processing skills of bilinguals are apparent, as six of the seven slow English word
processors are bilingual. The fact that the four above-mentioned slow processors
with 'high' strategy use are all bilingual should be seen as a function of the
generally slower processing skills of bilinguals. It should be noted that not all
bilingual readers conform to this pattern, as three of the rapid processors are
bilinguals with 'intermediate' or 'low' language strategy use.
Table 8 Pattern of speed of word processing, strategy- use and reading comprehension for
English
Language strategy use Reading comprehension Language background
Reader
Rapid word processors
RE1
high
RE2
low
RE3
intermediate
RE4
intermediate
RE5
intermediate
RE6
low
RE7
low
Slow word processors
SE1
intermediate
SE2
high
SE3
low
SE4
intermediate
SE5
high
SE6
high
SE7
high
«X2

low
high
low
high
low
intermediate
low

monolingual
monolingual
bilingual
monolingual
monlingual
bilingual
bilingual

low
intermediate
low
high
intermediate
intermediate
high

bilingual
bilingual
bilingual
monolingual
bilingual
bilingual
bilingual
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Summary of results
The results for the research questions are:
1
No relationship was found between speed of word recognition and reading
comprehension in either LI or FL.
2
A relationship was found between speed of word recognition and strategy
use for FL. Readers with poorer word processing skills used more
Language-oriented strategies, more Cognitive strategies, and more AboveClause and Clause strategies than readers with better word processing
skills.
3
LI readers who used more Content-oriented strategies had better text
comprehension. No other relationships between strategy use and text
comprehension were found.
4
For FL, there was a tendency for readers with poor word processing skills
who used a comparatively large number of Language-oriented strategies to
have better text comprehension than readers with poor word processing
skills who used fewer language strategies. For LI, this tendency was not
discernible. In uoth languages, it was bilingual readers who used more
language strategies to compensate for slower decoding skills.
Discussion
The purpose of this study has been to test predictions and assumptions made by
the Compensatory-Encoding Model (Walzcyk, 2000) concerning the relationships
between word processing skills, strategy use and reading comprehension for both
LI (Dutch) and FL (English) reading. The first prediction of the model, that there
is no substantial relationship between word processing skills and reading
comprehension, appears to have been borne out for both LI and FL reading. The
second prediction, that readers with poorer word processing skills are able to
compensate for these by using reading strategies, has received support for FL
reading, but not for LI reading, although there was a tendency in the same
direction. Thus, at least for this group of readers, the C-EM appears to model FL
reading processes more successfully than it does LI reading processes. The
greater strength of the relationship between the use of these strategies and word
processing skills in FL compared to LI is likely to be attributable to the relative
lack of language proficiency in FL.

83

Reading and writing in a foreign language
The use of a multi-dimensional coding scheme for strategies allowed us to
identify which kinds of strategies appear to be used to compensate for lack of
fluent word processing skills. The compensatory strategies can be typified as
being concerned with linguistic processing of chunks of text of clause length or
longer. These strategies frequently involved paraphrasing and translating. Thus,
for two of the three dimensions in our classification scheme (i.e., Orientation of
Processing and Domain of processing), the findings were in line with the
expectation that the kinds of strategies used more frequently in FL than in LI
would be associated with slower FL word processing. However, we had also
predicted for the third dimension, Type of Processing, that strategies involved in
monitoring comprehension would also play a compensatory role. That such
strategies did not appear to play such a role, may reflect that they are more closely
related to metacognitive skills than to cognitive skills.
Our study provided little evidence that the use of strategies to compensate for
inefficient word processing had an inhibitory effect on global text comprehension.
Although use of compensatory strategies in FL reading led to longer task times, it
did not lead to poorer text comprehension. Indeed, the qualitative analysis
provided some indication that readers - particularly bilinguals readers - with
poorer word processing skills who used a comparatively large number of
compensatory language strategies comprehended the texts somewhat better than
readers with poor word processing skills who used these strategies less. However,
this does not mean that readers with poorer word processing skills who use
compensatory language strategies have better comprehension than readers with
more fluent word processing skills. The bilingual readers, who use more
compensatory language strategies in both Dutch and English (see Stevenson et al.,
2003, i.e., chapter 2), were found to lag behind their monolinguals peers in terms
of English, and to a lesser extent, Dutch reading comprehension.
Although the positive relationship between content strategies and reading
comprehension found in LI did not apply in FL, this did not appear to have been
caused by inhibition due to use of compensatory strategies. The lack of
relationship between content strategies and reading comprehension in FL may be
a consequence of what Walczyk (1995) refers to as a data linkage problem,
whereby comprehension problems lead to a degraded quality of information being
available for conceptual processing. Put simply, if, due to language problems, the
readers did not understand the local meanings in the FL texts as well as they did
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in LI, the global meaning of the FL texts would also be less clear, making it more
difficult for the readers to carry out conceptual processing. All in all, the findings
seem to suggest that, if sufficient time is available to process a text, shifts to
control processing, as are particularly likely to occur in FL reading, do not
necessarily result in a squeeze on the cognitive resources available for conceptual
processing. It seems that, as Walczyk claims, inhibition of conceptual processes
due to reallocation of resources may not be a major issue in reading situations
with little time pressure. However, it is quite possible that if our study had been
conducted under time-pressure conditions more evidence for inhibition of content
processing may have been found.
Limitations and suggestions for further research
On the basis of the findings of the current study, it is tempting to congratulate
ourselves on having found resounding support for the two major predictions of
the C-EM model - at least for FL reading. However, we need to avoid
complacency by pausing to consider a couple of factors that may limit our ability
to draw such a conclusion. First and foremostly it is important to be aware that
the relationship between two correlated variables is not necessarily a causal one.
It is possible that the relationship between speed of word recognition and strategy
use is mediated by variable(s) that have not been measured in our study. For
example, it may be the case that it is lack of word knowledge that influences
strategy use, and that processing speed itself is not the influencing factor. It could
be that knowing a comparatively small number of words generally goes hand in
hand with comparatively low exposure to high frequency words, meaning that
such words are accessed less rapidly. Vocabulary is already known to be one of
the best predictors of L2 reading comprehension (e.g., Schoonen, Hulstijn, &
Bossers, 1998) and, indeed, in a larger sample study (van Gelderen et al., 2003),
although a modest correlation between speed of word processing and FL reading
comprehension was found, it turned out to be vocabulary knowledge rather than
speed that made a significant contribution to reading comprehension. Obviously,
knowing a word is complex and multi-faceted, and speed of processing is but one
facet. However, we believe that our approach of isolating speed as a facet has
allowed us to contribute to the current debate on the role of word processing skills
in FL/L2 reading. Further research is called for in which both speed and word
knowledge variables are examined in relation to reading strategy use, in order to
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ascertain whether the current emphasis that the C-EM places on processing skills
rather than language knowledge is justified.
Another issue to be addressed is the possible effects on the outcomes of the
current study of the use of a non-task specific measure for speed of word
recognition. The speed of word recognition tests were based on a general sample
of familiar words that did not necessarily occur in the reading tasks used to
measure strategy use and reading comprehension, and, as such, provided a general
measure of word processing speed. The choice of a non-task specific measure was
necessitated by our goal of isolating speed from word accuracy, and, hence, of
using familiar words. The reading tasks, which were of an age and proficiencyappropriate level of difficulty, did not - and feasibly could not - contain a
sufficiently large sample of highly familiar words. The Walcyzk (1995), Walczyk
et al. (2001) and Walcyzyk et al. (2004) studies, which tested the C-EM
predictions for LI and inspired the current study, also used non-task specific word
processing measures. Nonetheless, it cannot be denied that it would be of
theoretical value to investigate the C-EM predictions in the context of real-time
processing of words in texts for which strategy use and reading comprehension
measures are given. Future research could direct itself towards measuring word
processing in an on-line textual context in ways in which speed and knowledge
variables can be distinguished from one another.
Another reason for exercising caution concerning the conclusions we draw is the
nature of the sample. Firstly, the selection of students from the higher tracks of
Dutch secondary education means that the range of reading proficiencies is
smaller than in the school population as a whole. Secondly, the sample size and
consequent lack of power limits our ability to detect weak correlations. Although
we found zero correlations between word recognition and reading comprehension
in both Dutch and English, we are not justified in concluding on the basis of this
that no relationship whatsoever exists between these two variables. However, the
present study does succeed in demonstrating that the relationship between reading
comprehension and speed of word processing is not a strong one and that, given
the far stronger relationship between word processing skills and strategy use, the
frequently made assertion that poor word processing skills are associated with
poor reading comprehension falls far short of the mark.
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Pedagogical implications
The cry has increasingly rung out that basic word recognition exercises should
form an important component of effective foreign and second language reading
instruction, as improving language processing skills should enable readers to read
texts with greater ease, thus increasing their comprehension. However, studies
that have extolled the virtues of word processing training for FL/L2 readers have
frequently done so on the basis of evidence such as increases in word processing
speed as a result of training (e.g., Segalowitz & Segalowitz, 1993; Segalowitz,
Watson, & Segalowitz, 1995; Segalowitz, Poulsen & Komoda, 1991) or increase
in reading rate (e.g., Segalowitz, 1986; Segalowitz & Hébert, 1990), without
testing gains in overall reading comprehension. The couple of training studies
carried out to date that have tested the benefits from training word processing
skills for reading comprehension have not been able to provide evidence that such
training leads to improvements in the comprehension of texts. Fukkink, Hulstijn
and Simis (2005), found that training readers to process words more rapidly could
lead to improved speed and accuracy scores on the trained words, but did not lead
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studies by Akamatsu (2001) and Tan, Moore, Dixon and Nicholson (1994), who
also found no benefits to L2 reading comprehension from training word
processing skills. Adding to the evidence from these training studies are the
findings of the present correlational study, which would seem to indicate that lack
of fluent processing skills does not pose such a grave threat to the reading
comprehension of young lower intermediate learners with an orthographically
similar LI as has sometimes been suggested. Taken together, these findings might
call into question the urgency of the need for explicit training of speed of
processing skills in EFL reading instruction. Unless learners are likely to be
consistently exposed to situations where reading must occur under particular time
pressure, improving reading speed may not have a high priority.
The results of the current study might suggest that, given their demonstrated
compensatory role in FL reading, local reading strategies may be a good
candidate for instructional focus. These strategies help readers overcome word
processing and/or knowledge problems and do not seem to detract from
comprehension of the FL texts. As a large number of the language strategies used
in FL involved translation of chunks of text from FL into LI, our results would
seem to indicate that translating sentences is not a 'bad' strategy, and at the very
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least should not be discouraged. It seems as if the common wisdom that local
strategies encourage word-boundedness and neglect of global textual meaning
does not do justice to the useful compensatory role that such strategies may play
in FL reading.
On a closing note, the descriptive analysis of processing patterns in this study has
demonstrated that although there are discernible tendencies amongst readers as a
group, individual readers who approach the task of reading in different ways may
achieve a similar level of reading comprehension. Hacquebord (1999) speaks of
reading having different processing styles. It seems that in the matter of reading
many - though not necessarily all - roads may lead to Rome.
Notes
The means and standard deviations for the reading proficiency z-scores for the
different types of students were: monolingual, higher DRP 1.10 (.46);
monolingual, lower DRP -.47 (.24); bilingual, higher DRP .38 (.31); and
bilingual, lower DRP -.76 (1.22). The larger standard deviation for bilingual,
lower DRP participants is due to a single low outlying score.
Oral summaries were intended to be used as an additional comprehension
measure. However, the summaries had to be excluded from the analyses, as the
Dutch summaries did not correlate significantly with either the Dutch selection
test or the Dutch comprehension test used in this study.
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Appendix 3A
Reading strategy coding scheme showing cross-relationships between categories
Categories

Dimension
Type of

Regulatory"

Cognitive

Cognitive-iterative

Processing
Orientation Content Language Content"

of
Processing
Domain of 1
Processing \

Language"

;.-;-.--;>;-«,x-i , | •*>.'• JÉ

JMBBILHP

• ..-.-:•>.;-, p p f l f -

Above Clause Below Above Clause Below
clause
clause clause
clause

Note. Strategies in the main category(ies) of the dimension above black spaces are not coded on
the black-spaced dimension (e.g., Cognitive-Iterative strategies are not coded for Orientation of
Processing).
a

Main category is divided into subcategories (see Appendix C for subcategory descriptions).
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Revising in two languages: A multidimensional
comparison of on-line writing revisions in LI and
FL
This chapter has been submitted for publication.

Abstract
It has frequently been claimed that attention to linguistic processes in foreign
language writing inhibits attention available for higher level conceptual
processing (e.g., Chenoweth & Hayes, 2001; Whalen & Ménard, 1995). This
study examines this hypothesis for foreign language revision processes by
comparing on-line revisions made by 22 Dutch junior high school writers when
producing computer-written texts in Dutch and English (FL). This comparison is
made using a multi-dimensional revision taxonomy. The study combines the use
of think-aloud and keystroke-logging techniques. The relationship between
different types of revisions and text quality is also considered. The results indicate
that, although revisions made to linguistic elements are more frequent in FL, there
is little evidence that higher level revision processes are inhibited in FL writing.
Little relationship is found between revision frequencies and text quality.
Introduction
Revising problems and inadequacies in texts is commonly considered to be an
essential part of writing and, hence, an important skill for writers to develop.
Skilled writers have an awareness of global text content and reflect this awareness
by making revisions that address the overall organization and informational content
of their texts. In contrast, less skilled writers tend to focus predominantly on lowlevel, convention and rule-governed changes to their texts (Fitzgerald, 1987; Flower,
Hayes, Carey, Schriver, & Stratman, 1986), and tend to focus more on word level
revisions rather than revisions of larger chunks of text (Fitzgerald, 1987).
When writing in a foreign language, lack of language proficiency is likely to have
an effect on revising processes, which may be reflected in the kinds of revisions
writers make to their foreign language texts. Studies have found that writers
revise more when writing in a foreign language (FL) or a second language (L2)
than in their first language (LI) (e.g. Chenoweth & Hayes, 2001; Silva, 1993;
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Thorson, 2000; Zimmerman, 2000) and that, like less-skilled LI writers, FL
writers make many changes to linguistic surface features (New, 1999). The large
amount of attention devoted to linguistic revising is thought to detract from the
attention FL writers devote to higher level revising.
Testing this hypothesis, which we will refer to as the inhibition hypothesis, for FL
revising processes is of theoretical value for capacity accounts of writing (e.g.,
Kellogg, 1996; McCutchen, 1996), as it provides information concerning how
cognitive constraints imposed by writing in a foreign language affect the
interaction between conceptual and linguistic processes. Moreover, by examining
the extent to which young FL writers are actually bogged down by excessive
attention to surface level problems in their texts, testing this hypothesis also
provides information which is of potential value to FL writing pedagogy. For
example, if FL writers do prove to be language-bound, they may benefit from
instruction in the use of writing strategies that promote flexible linguistic
processing, such as rewording in order to avoid the need to use an unknown word,
and leaving a gap in the text for an unknown word so that the gap can be filled in
later.
The present study tests the inhibition hypothesis for FL writing by providing a
multi-dimensional comparison of on-line revisions made by the same writers in
LI and FL. The writers are 22 Dutch junior high school students with elementary
level writing skills in English, who produced computer-written argumentative
texts in both Dutch and English. The relationship between the revisions made in
Dutch and English and the writers' characteristics are considered. The sample
includes students of higher and lower Dutch writing proficiency and students of
monolingual background (Dutch) and bilingual background (Turkish/MoroccanDutch). The relationship between the different types of revisions made and text
quality is also examined. The study combines the use of think-aloud protocols and
keystroke-logging as data collection techniques.
Component writing processes
Models of writing have long envisaged the revising process as a major component
of the overall writing process (See Börner, 1987 in Zimmerman, 2000;
Chenoweth & Hayes, 2001; Flower & Hayes, 1980). Chenoweth & Hayes' (2001)
model of written language production includes four internal processing
components: the Proposer, the Translator, the Transcriber and the Reviser. The
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Proposer is associated with conceptual processes such as generating and
organizing content. The Translator is associated with linguistic processes, such as
lexical access and syntactic frame construction, which convert concepts into
language. The Transcriber turns the language generated by the translator into
written form. The Reviser evaluates both proposed language that has not yet been
transcribed and transcribed language, identifies problems and inadequacies and, if
deemed necessary, initiates changes.
The component processes of writing require on-line management and coordination at different levels. The higher levels involve conceptual processing
such as carried out by the Proposer, while the lower levels involve linguistic
processing, such as carried out by the Translator and, at the lowest level,
graphemic processing of letter and word strings, such as carried out by the
Transcriber. By its very nature, revising may be directed towards "reprocessing"
of any aspect of writing, including the conceptual content, the linguistic
expression and the graphemic strings (Scardamalia & Bereiter, 1986; Whalen &
Ménard, 1995). Thus, the Reviser is capable of carrying out processing at
multiple levels. Content, or meaning-affecting revisions, can be made to alter the
informational content of the text in some way, for example by introducing new
information or by removing old information (Matsuhashi & Gordon, 1985).
Language, or surface changes, can be made to errors in aspects such as spelling,
grammar and punctuation, or the linguistic expression can be reworded without
altering the substance of the information (Matsuhashi & Gordon, 1985). Graphic
revisions, or typographic revisions in the case of computer-written texts, can be
made in response to graphemic, or in the case of keyboard produced texts,
typographic errors. Typographic errors occur when the writer presses the wrong
key, even though he/she knows what he/she should write (Kollberg, 1998).
Processes at all levels of the writing process have a cognitive cost, although some
processes that are carried out automatically, that is rapidly and efficiently, may
have only a very minimal cost. For example, transcription in the handwritten texts
of adult writers is generally highly automatized and thus consumes few cognitive
resources (Fayol, 1999). As text production requires the use of working memory,
and this working memory is of limited capacity, increased cognitive effort
devoted to one component is said to lead to a decrease in the remaining resources
available for other components. For example, Bourdin & Fayol (1994, 1996) have
shown that higher level processing (i.e., text recall), of seven to eight year-old
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children was impaired in written modality compared to oral modality. Apparently,
the cognitive cost of writing impaired the maintenance of information in working
memory in these young children.
Revising has been demonstrated to be an effortful process - more effortful than,
for example, translating (Kellog, 1994; Levy & Ransdell, 1995). As revising is
carried out at multiple levels, it could be expected that a greater amount of
cognitive effort expended at one level of revising may result in constraints on the
cognitive resources available for revising at other levels. In FL writing, lack of
full proficiency in the foreign language is likely to mean that the amount of
attention devoted to lower level processing will be greater than in LI, and this
may inhibit the amount of attention devoted to higher level processes, such as
generating content and organizing this content into effective discourse
(Chenoweth & Hayes, 2001; Schoonen, van Gelderen, de Glopper, Hulstijn,
Simis, Snellings, & Stevenson, 2003; Whalen & Ménard, 1995). Specifically, in
terms of revising processes, greater attention to revising at lower levels could be
expected to have an inhibitory effect on revising at higher levels (Broekkamp &
van den Bergh, 1996). This inhibitory effect could be reflected in the frequencies
of different kinds of revisions. For example, compared to LI writing, in FL/L2 a
greater number of local surface revisions might be accompanied by a smaller
number of global content revisions.
A small number of studies have compared the kinds of revisions made in LI and
FL writing. These studies have limited themselves to viewing revisions in terms
of a single dimension. Broekkamp and van den Bergh (1996) examined the
revisions that Dutch students made in an experiment in which they were required
to improve English texts containing problems that were manipulated by the
experimenters. A distinction was made between linguistic, textual and pragmatic
problems. It was found that students made more linguistic revisions in a condition
in which extra linguistic problems were added to the texts in comparison to a
condition in which they were not. However, in absolute terms, the frequency of
textual and pragmatic revisions was not significantly lower in this 'extra problem'
condition. Nonetheless, when differences in task time and differences in total
number of revisions were taken into account, it was found that there was
significantly less pragmatic revising in the 'extra problem' condition. While the
results indicate that there may have been some degree of inhibition of pragmatic
revising in FL, it is important to realize that the study did not examine on-line
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revising processes, as it concerned only revisions made to the final version of
texts not written by the participants themselves. There is some evidence to
suggest that writers make different kinds of revisions when they revise their own
texts than when they revise texts written by others (Fitzgerald, 1987).
Whalen & Ménard (1995) conducted a think-aloud study of undergraduate
writers' processes when producing their own texts, in which revising was one of
the component processes examined. The study compared on-line revising
processes in LI (English) and FL (French) in terms of the proportions of revisions
that involved linguistic, textual or pragmatic processing. It was found that in FL
the proportion of linguistic revisions was higher than in LI. However, an
examination of the observed frequencies revealed that although the number of
textual revisions was lower in FL, the observed frequency of language revisions
was actually the same in both languages. It was also found that, on average, in
proportional terms writers carried out more revisions within a lower linguistic
domain (i.e., morpheme and orthography) in FL, and more within a higher
linguistic domain in LI (i.e., phrase, punctuation and sentence levels). However,
as Ouserveu ïrequencies were not reported, it is not possible to know whether
these proportions varied as a consequence of an increase in the observed
frequency of lower domain revisions, a decrease in the observed frequency of
higher domain revisions, or both. Thus, on the basis of this study it is difficult to
draw a conclusion concerning whether inhibition of higher level revision
processes has occurred in FL.
A study by Thorson (2000) used keystroke-logging software to compare the online revisions made by undergraduate writers in LI (English) and FL (German)
when producing texts. Keystroke-logging software enables the tracking of on-line
changes made throughout the text creation process by registering the writer's
keystrokes. The on-line revisions were examined in terms of location, that is, how
far the cursor was moved to make the revisions. Thorson hypothesized that
writers would make more distant language revisions in FL, because writing in FL
would necessitate increased interaction with the text. However, counter to the
inhibition hypothesis, it was found that writers produced more of both immediate
and distant revisions in FL than in LI, with no significant differences between the
proportions of the two kinds of revisions in the two languages.
In another study using keystroke-logging, Lindgren and Sullivan (forthcoming)
compared the frequency of revisions made by high school age writers in LI
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(Swedish) and FL (English) in terms of whether they were form revisions or
conceptual revisions. The study only included revisions made at the point of
inscription, referred to as pretextual revisions, and only revisions discussed by the
students in a retrospective recall session were included. It was found that the
writers made both significantly more form revisions and conceptual revisions in
FL than in LI. Thus, the study did not provide evidence that greater focus on
language revisions in FL led writers to pay less attention to revising the
conceptual content of their texts. The study did, however, indicate that the writers
made more revisions at the point of inscription in FL than in L1.
All in all, it appears that research conducted to date has been far from unequivocal
in demonstrating that certain revising processes are inhibited in FL writing.
Moreover, the research to date has also produced conflicting evidence concerning
the relationship between revisions and text quality. A number of early LI studies
found that good writers revise more (e.g., Flower, Carey, Shriver, & Stratman,
1986). However, by no means all studies have verified this finding. For example,
in a think-aloud study of LI writing in which the writing process was divided into
three episodes, Breetvelt, van den Bergh, and Rijlaarsdam (1994) found that there
was actually a negative relationship between the frequency of revising at the
beginning and in the middle of the writing process and no relationship at all in the
last part of the writing process. The evidence concerning the relationship between
revisions and text quality has probably been conflicting because the overall
frequency of revisions may reflect different things about a writer's texts. For
example, few revisions could indicate that the writer has instantly succeeded in
producing a high quality text requiring little revision or, alternately, that the writer
has failed to detect and/or remedy problems in the text.
It is possible that measures other than the overall frequency of revisions may be
more consistently indicative of either good or poor text quality. What may be
important is the successfulness of revisions, that is, the extent to which the
revisions made actually constitute an improvement to the text. What may also be
important is the frequency of particular kinds of revisions. In another LI study,
van den Bergh, Rijlaarsdam, and Breetvelt (1994) found that word-level changes
were negatively associated with text quality, whereas changes to (parts of) a
sentence were positively associated with text quality. These relationships
remained constant throughout the writing process. As revisions made to larger
stretches of text can be considered to be revisions made at a higher level than
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revisions made to words, this finding leads us to hypothesize that there may a
general positive association between higher level revisions and text quality.
Hence, if higher-level revising processes are inhibited in FL, this lack of attention
to higher-level textual concerns is likely to negatively affect the quality of the
conceptual content of FL texts.
The present study investigates whether there is inhibition of revision processes in
FL writing by comparing the kinds of revisions made in LI and FL and the extent
to which specific kinds of revisions are successful, and by considering the
relationship between specific kinds of revisions and text quality in each language.
In contrast to previous studies, the present study uses a multi-dimensional
revision taxonomy to compare LI and FL revisions. The next section describes
the multi-dimensional revision taxonomy.
A multi-dimensional revision taxonomy
As should be clear from the studies described above, on-line revisions can be
classified in terms of various dimensions. Revisions can be classified in terms of
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a text (Orientation). Linguistic revisions can be sub-classified according to the
aspect that is revised (e.g., spelling, vocabulary, grammar, punctuation). Many
linguistic revisions are likely to be triggered by an error. However, this is not
necessarily the case, as non-error-triggered revisions may be prompted by
considerations such as style, tone and cohesion. A non-error triggered revision
could, for example, involve a change from active to passive voice, or the
substitution of a pronominal reference for a nominal reference. Error-triggered
revisions can be viewed in terms of whether the resulting revision is successful
(i.e., correct).
Another possible distinction, which we will refer to as Location, relates to the fact
that changes can be made at any point in the composition of the text: before the
text has been transcribed, at the point of inscription (i.e., at the current end of a
text being produced), or after the text has been transcribed (i.e., at a previous
point in the text) (see Witte, 1985; Fitzgerald, 1987). The possible location of
revisions in the composition process is illustrated in a tree diagram, shown in
Figure 1, which we developed in collaboration with Lindgren (see Lindgren &
Sullivan, forthcoming). Figure 1 also shows the possible orientations of revisions
at various locations. Revisions made before transcription are referred to as
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internal revisions (Murray, 1978), as they occur mentally. Internal revisions can
be sub-divided into pre-linguistic and pre-textual revisions. Pre-linguistic
revisions are changes made to non-linguistic mental representations. They are
purely conceptual and occur prior to the formulation of a concept into language
such as when a writer changes a goal, a plan or an idea. Pre-textual revisions are
changes made to mentally rehearsed formulations. These changes may affect only
the language or may also affect the conceptual content of the formulation.
Revisions that are visible in the written production are referred to as external
revisions (Murray, 1978). External revisions can be sub-divided into revisions
made at the point of inscription, many of which are only partially visible in the
written text (e.g., the writer types the letters "si", but then immediately deletes
these), and previous text revisions that occur at a point in the text previous to the
point of inscription and which are fully visible in the written text. External
revisions may affect content, language or typography.
Figure I Classification of revisions according to Location and Orientation.
REVISION

r
Pre-linguistic
Content

Internal
_L

External
I
Pre-textual

r
Point of inscription

Content
Language

Content
Language
Typography

i
Previous text

Content
Language
Typography

Revisions can also be classified in terms of Action, that is the kind of mechanical
operation, that the writer carries out in order to make the revision. A writer may,
for example, make additions or deletions to the text, substitute words or
sentences, change the order of words or clauses or recombine clauses into
different syntactic structures (e.g., two clauses become one; one clause becomes
two) (See Faigley and Witte, 1981.) With the exception of Pre-linguistic
revisions, revisions can also be classified in terms of Domain. For example, a
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revision can be made to letters within a word, to a word, to a clause, to a
paragraph or to an even larger chunk of text.
In order to enable the detailed classification of on-line revisions using a multidimensional revision taxonomy, the data in the present study has been collected
using both think-aloud and keystroke-logging techniques. Keystroke-logging
provides a complete and accurate record of external revisions. However, it does
not permit internal revisions to be accessed. Moreover, there is sometimes
insufficient information to interpret a revision meaningfully. This limitation
particularly applies to many point of inscription revisions, which, frequently
being only partially visible in the text, balance on the cusp of internal and external
revisions. Use of the think-aloud technique provides access to internal revisions
and also provides a valuable source of supplementary information for interpreting
external revisions.
Research questions
The research questions are:
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and EFL?
lb. Is the answer to this question the same for (i) writers with higher and lower
writing proficiency and (ii) monolingual and bilingual writers?
2. Is there a relationship between the frequency of particular types of revisions
and text quality in Dutch and/or EFL?
Research question la will be answered in terms of four dimensions: Orientation,
Location, Domain and Action, described in the previous section. Our hypothesis
is that inhibition of revision processes will occur in FL, and that this will be
manifested by both higher frequencies of certain kinds of revisions and lower
frequencies of other kinds of revisions compared to L1. For Orientation, the
expectation is that in English writers will have a higher frequency of language
revisions, but a lower frequency of content revisions, compared to Dutch. The
expectation for Domain is that the writers will revise smaller chunks of text more
frequently in English, and also revise larger chunks of text less frequently than in
Dutch. There is no well-developed theoretical framework for making firm
predictions concerning Location and Action. However, for Location, we might
expect that in English writers may be so focused on formulating the current
sentence that they lose sight of the overall text. We might also expect that in FL
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writing difficulties experienced in formulating sentences may increase the
likelihood that writers rehearse formulations internally before transcribing them.
Thus, we tentatively predict that the writers will have a higher frequency of both
point of inscription and pretext revisions in English than in Dutch. We also
tentatively predict that this will inhibit the frequency of previous text revisions in
English. For Action, as in FL writers may be more likely to delete ideas which
they cannot express well rather than add new ideas to their texts, we might also
tentatively predict that writers will have a higher frequency of deletions in
English than in Dutch. There seems to be little basis for predicting which kinds of
Action revisions this might inhibit.
Research question lb concerns the relationship between revisions and writer
characteristics. The study examines revisions made by writers who vary in terms
of Dutch writing proficiency (i.e., higher versus lower proficiency) and language
background (i.e., Dutch monolinguals versus Turkish-Dutch and Moroccan-Dutch
bilinguals). On the one hand, higher proficiency LI writers might have more
effective writing strategies and might be able to use these strategies to
compensate for their lack of FL proficiency in FL writing. Following this line of
reasoning, higher proficiency LI writers should not be inhibited in their revising
behaviors in FL, while the revising behavior of lower proficiency LI writers may
be inhibited, as they are not able to use compensatory strategies. On the other
hand, the revising behaviors of both higher and lower proficiency writers may be
inhibited in their revising behavior in EFL. 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,
1996) (c.f. the threshold level in reading e.g. Bernhardt & Kamil, 1995; Bossers,
1991; Alderson, 1984). Given these possible scenarios, we make no definite
prediction concerning the influence of Dutch writing proficiency on on-line
revisions.
Language background is included in this study for exploratory purposes. For
many students, the FL situation may be the first time they learn a language other
than their native language. For these students, the FL is clearly a second
language. However, for many other students who are already bilingual when they
start learning the FL, the FL may be a third (or even fourth or fifth) language. In
the Netherlands, a sizeable minority of the secondary school student population
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are the children of migrants of non-Dutch speaking background, with students of
Turkish and Moroccan background forming the two largest groups (CBS, 2001).
These students have generally started acquiring Turkish, Moroccan Arabic (or a
Berber language) as very young children at home, before starting to acquire
Dutch when they commenced school. Dutch is the medium through which these
students are educated throughout their schooling. They 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 as a foreign language throughout their secondary schooling.
However, little is known about either the EFL processes or proficiency of these
students. A study by Schoonen, van Gelderen, de Glopper, Hulstijn, Snellings,
Simis, and Stevenson (2002) found that bilingual grade 8 students produced
significantly poorer quality texts in both languages. On the basis of these
findings, we voice the tentative expectation that the bilingual students will make
more lower level revisions and produce somewhat poorer quality texts in both
languages.
The second research question concerning the relationships between revisions and
text quality will be answered by calculating correlations between the frequency of
revisions in the main categories of the four revision dimensions (i.e. Orientation,
Domain, Location and Action) and both quality of content and language use of
the texts produced. These correlations will be calculated separately for Dutch and
English. Our expectation is that, if attention to higher level revisions is inhibited
by a greater focus on lower level revisions in FL, there should be negative
correlations between the frequencies of lower level revisions and conceptual text
quality in FL. The reasoning underlying this expectation is that lessened attention
to the conceptual aspects of writing is likely to cause text quality to suffer.
Method
Participants

Twenty two 13-14 year old students participated in this study. These students were
selected from ten grade 8 classes, totalling 253 students, from 6 urban schools in
the Netherlands. These grade 8 classes were from the two highest 'tracks' of the
four 'tracks' in the Dutch 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
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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 . Although there are bound to be some between-participant
differences in FL proficiency, the focus of our investigation is whether writers of
different levels of Dutch proficiency enlist the revising strategies available to
them in Dutch to the same extent in FL writing.
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 to test a larger
sample of grade 8 students in a related longitudinal study (Project NELSON, see
Schoonen et al., 2002, 2003; van Gelderen, Schoonen, de Glopper, Hulstijn,
Simis, Snellings & Stevenson, 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 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 by the students on a regular basis in their daily
lives, as it is primarily learned through classroom instruction. Rather, these
students are viewed as being early foreign language learners of English.
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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 1". The number of participants
in the sub-groups differ, due to the exclusion of two students who experienced
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'.
Table 1 Means, standard deviations and range for composite Dutch reading and writing
proficiency z-scores
Monolingual
Higher proficiency

1.42

.25

(.34)

(.28)

.88-1.82

.02-.72

n=6
Lower proficiency

Bilingual

n—5

-.72

-.99

(.28)

(.48)

-1.07--.49

-1.7--.72

H

=5

n =6

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

Materials
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
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with a list of arguments, the use of which was optional. Students were allowed a
maximum of 30 minutes to complete each task. Appendix 4A 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 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. See Appendix 4B for the think-aloud instructions. In order to
allow the writer to get used to thinking aloud and using the computer keyboard,
each writing task was preceded by a short 'warm up' writing task. 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.
While writing, the students' keystrokes were registered in a simple log-file. This
log-file was later converted into a Move-Insert-Delete (MID) file and exported to
the keystroke analysis program, Trace-it (Kollberg, 1998). Trace-it uses a
transcription notation called S-notation that enables the on-line recreation of the
final text and the way it was composed. Trace-it has a play function with which a
text can be played either forwards or backwards revision-by-revision, which greatly
facilitates the coding of revisions. For a more detailed description of Trace-it, the
reader is referred to Kollberg (1998) and Lindgren and Sullivan (2002).
Scoring
Coding of revisions
The revisions were coded according to the main categories in the four
dimensions, Orientation, Domain, Location and Action. These main categories
are shown in Table 2. Within Orientation, Language revisions have been subclassified into Type of Language revision, according to the kind of element that is
revised (i.e. spelling, vocabulary, grammar, punctuation, phrasing). Language
revisions were also sub-classified according to whether or not they are triggered
by a linguistic error (i.e. error-triggered versus non error-triggered). Errortriggered revisions were also coded in terms of Success, that is, whether the
108

Revising in two languages
resulting revision is successful or unsuccessful (i.e. correct or incorrect). Content
revisions and non-error triggered Language revisions were not coded in terms of
Success, as assessing whether such revisions constitute an improvement is
generally too subjective, especially in the many cases where the writer's original
intention is unclear. The reader is referred to Appendix 4C for a description of
both main and sub-categories in the taxonomy.
Table 2 Multi-dimensional revision taxonomy
Dimension

Main Categories

1.Orientation

Content; Language3; Typing

2.Domain

Clause & Above; Below-clause; Beiow-word

3. Location

Pretext; Point of Inscription; Previous text

4.Action

Addition; Deletion; Substitution; Other

Note, all revisions are coded on all dimensions, except that typing revisions are not coded for
Action.
•"Main category is divided into subcategories (See Appendix 4C for subcategory descriptions).

The revisions were coded using both the think-aloud data and the keystroke data3.
Coders used the playback function in Trace-it to go through each text revision by
revision, and at the same time listened to the protocol recording for the text in
question. All external revisions were contained in the log-files, with the thinkaloud protocols providing supplementary information concerning many of these
revisions. Internal (i.e., pretext) revisions were contained in the think-aloud
protocols only. The data was coded by the principal investigator and a quarter of
the data (i.e., one randomly-selected text from each subject) was also coded by a
second coder in order in order to determine reliability. The inter-rater reliabilities
(Cohen's kappa) for the main categories were .94 for Orientation, .86 for Domain,
.78 for Location, and .78 for Action. The reliabilities for the sub-categories were
.86 for Type of Language Revision, .76 for Trigger and .79 for Success.
Text quality scores
A panel of four raters was involved in rating the quality of all the Dutch and EFL
texts. The quality of each text was rated on two dimensions: Content and
Language Use. Text quality was measured using separate holistic ratings for
Content quality and Language quality. For each task, an average quality anchor
text was selected for each of the two dimensions. These anchor texts received a
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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, .70 and .85. For language use,
reliability for both English texts was .90, and reliability for the Dutch texts was
.69 and .79. Due to lack of consensus in the scoring for Dutch language use, the
reliability estimate of .69 is only based on the scoring of two raters. The students'
overall writing scores for Content and Language Use for Dutch and English are
composed of the sum of the panel means for the two writing tasks in that
language. In the case of Dutch language use, only the scores of two raters have
been used to form a panel mean for one of the Dutch texts (Dl).
Data analyses
The revision frequency scores for the main categories of the four dimensions were
standardized in order to correct for differences in text length. Standardization was
carried out by expressing the revisions in terms of the frequency of revisions per
hundred words or part thereof. Calculating the standardized frequency involves
dividing the number of revisions of a particular category in a text by the total
number of words in the final text and multiplying by one hundred .
To answer the first research question, repeated measures ANOVAs were carried
out for each of the main categories of the four dimensions. The dependent
variable in each of these analyses is the standardized frequency of revisions for
the relevant category. Language of text (Dutch vs. English) is the within subjects
independent variable and language background and Dutch writing skills are
between subjects independent variables. The two within-language texts were
considered together, as a preliminary log-linear analysis carried out separately for
Dutch and English revealed that there were no interactions between the frequency
of revisions and task for any of the dimensions in either language. For all
analyses, the level of statistical significance was set at 0.05. However, due to the
small sample size and consequent possible lack of statistical power, large effects
are also considered salient. According to Cohen (1988), an eta-squared value of
0.138 or greater can be interpreted as a large effect. Due to the relatively small
number of observations, Language subcategory frequencies will not be subjected
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to statistical analysis. Subcategory data will be described qualitatively, and
observed frequencies will be reported.
In order to examine the relationship between the types of revisions made and text
quality, Pearson correlations will be calculated between standardized frequency of
revisions in the various categories and both Content and Language text quality
scores. As in a small sample such as ours assumptions regarding normal
distribution are difficult to verify and outlying scores may exert a large influence
on mean scores, non-parametric (i.e., Spearman) correlations will also be
calculated for significant parametric results. These non-parametric results will be
reported only in cases where they differ from the parametric results. 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). Thus, for the sake of
consistency, the two texts in each language are considered separately in the
analyses involving text quality.
Results
Descriptives
The descriptive statistics for the Dutch and English variables are contained in
Table 3. The table shows that writers made more revisions in English than in
Dutch. This difference is significant (F(l,18) = 4.27, p = .05, r] 2 = .14). There is
no significant difference in the frequency of revisions in the two languages for
writers with difference characteristics (i.e., writers of higher versus lower Dutch
writing proficiency, and writers of monolingual versus bilingual background), and
also no main effects for the writer characteristics. The table shows that the writers
wrote shorter texts in English than in Dutch and that there was less variability in
text length in English. The difference between text length in Dutch and English is
significant (F(l,18) = 11.21, p = .00, r\2 = .36). For writer characteristics, there
are no significant interaction effects. However, there is a significant main effect:
Monolinguals wrote significantly longer texts in both languages than bilinguals
( F ( l , 1 8 ) = 5.80, p= .03, r\2 = .23). The text quality scores for Dutch and English
cannot be directly compared, 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
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consistent tendency for bilinguals to have lower scores than monolinguals, and
for lower proficiency writers to have lower scores than higher proficiency writers.
However, 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).
Table 3 Means for Dutch and English measures (standard deviations in parentheses)
Higher DWP

Lower DWP

Monolingual Bilingual

Monolingual Bilingual

n=6
D

n=5
E

D

20.3

25.5

24.5

per 100 words

(5.1)

(10.6) (9.2)

Text length

207.7

168.2 148.9 132.7

Writing revisions

n=5

E

D

27.6

25.9

E

Whole group

n=6
D

E

N=22
D

E

28.9

15.5

22.4

21.2

25.9

(10.5) (13.0) (8.2)

(4.9)

(9.8)

(8.8)

(9.5)

168.2

151.1

157.5 121.8 171.7

143.6

(75.3) (30.8) (26.3) (16.7) (29.0) (22.2) (35.6) (23.1) (50.0) (29.2)
Text quality

107.4 109.5 90.1

97.3

(content)

(16.6) (20.5) (9.8)

(12.4) (11.6) (22.5) (12.5) (24.8) (14.5) (21.9)

Text quality

109.0

(language use)

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

114.0 90.00 87.7

97.3
94.2

87.4
94.4

88.4
91.4

84.5
87.8

96.0
96.5

94.9
96.4

Note. D = Dutch; E = English.

Comparison of revisions in Dutch and English
1. Orientation
Table 4 shows that, for Orientation, Typing revisions were the most frequent kind
of revision in both Dutch and English, followed by Language revisions, with
Content revisions being made only infrequently in both languages. As expected,
the students made significantly more Language revisions in English than in Dutch
(F(l,18) = 11.00, p = .00, T|2 = .34). There is a large non-significant effect for
typing revisions (F(l,18) = 3.05, p = .10, r\2 = .14): more Typing revisions were
made in English than in Dutch. No significant difference between the frequency
of Content revisions in Dutch and English was found (F(l,18) = .03, p = .87 r|2 =
.00). Neither interaction effects for language and writer characteristics nor main
effects for writer characteristics were found.
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Table 4 Orientation: Mean Frequencies per 100 words (standard deviations in parentheses)
Higher DWP

Lower DWP

Monolingual Bilin gual
n =6
n =5

Monolingual Bilingual
n==5

Whole group

n-=6

N=22

D

E

D

D

E

D

E

D

E

1.8

2.6

2.4

1.4

2.5

2.0

1.3

1.5

1.9

1.9

revisions

(1.0)

(3.2)

(2.9)

(1.2)

(2.2)

(2.0)

8.4

6.9

7.6

(1.7)
4.1

(1.4)

4.7

(3.1)
8.6

(1.7)

Language

7.1

6.0

8.2

Content

E

10.0

revisions

(2.0)

(4.2)

(5.9)

(5.2)

(3.9)

(4.0)

15.2

18.6

14.8

16.9

(1.9)
10.1

(3.2)

13.8

(4.1)
14.4

(4.2)

Typographic

13.7

13.4

15.8

revisions

(3.8)

(5.2)

(3.9)

(10.1)

(5.7)

4.2)

(5.4)

(6.7)

(4.9)

(6.6)

Note. D = Dutch; E = English

Qualitative description of Language Revisions
Language revisions were subdivided into spelling, grammar, vocabulary,
punctuation and phrasing (i.e., wording) revisions. The frequency of spelling,
grammar and vocabulary revisions was greater in English than in Dutch (Spelling:
Dutch 28, English 59; Grammar: Dutch 38, English 79; Vocabulary: Dutch 24,
English 62), whereas the frequency of punctuation and phrasing revisions was
very similar in the two languages (Punctuation: Dutch 87, English 83; Phrasing:
Dutch 87, English 85). These frequencies show that, regardless of language,
punctuation and phrasing were the most common types of language revision.
Language revisions were also subdivided in terms of whether or not they were
triggered by an error. The frequency of error-triggered revisions was considerably
greater in English (Dutch 123, English 226). However, the frequency of non-error
triggered revisions was identical in the two languages (Dutch 141, English 141).
The frequency of error-triggered revisions that led to a successful solution was
greater in both Dutch and English than the frequency of error-triggered revisions
that were not successful (Successful: Dutch 82, English 139; Unsuccessful: Dutch
41, English 87). However, when viewed in terms of percentages, there was a
slightly smaller percentage of error-triggered revisions that were successful in
English (Dutch 67%, English 62%).
2. Domain
Table 5 shows that in both languages Below-Word revisions are the most frequent
category for this dimension, followed by Below-Clause revisions and Clause &
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Above revisions. There are significantly more Below-Word revisions in English
than in Dutch (F(l,18) = 8.95, p = .01, i f = .32). As a great number of BelowWord revisions were Typing revisions (Dutch 94%, English 90%), we also tested
the effect without Typing revisions. The effect proved to still be significant
(F( 1,18) = 20.4 p = .00, r] 2 = .53). There is a large effect for number of BelowClause revisions (F(l,18) = 3.60, p = .07, if = .15), with more Below-Clause
revisions being made in English than Dutch. There is no significant difference
between the frequency of Clause & Above revisions (F(l,18) = .08, p = .78, if =
.00) in Dutch and English. Once again, neither interaction effects for language
and writer characteristics nor main effects for writer characteristics were found.
Table 5 Domain: Mean frequencies per 100 words (standard deviations in parentheses)
Higher DWP

Lower DWP

Whole group

Monolingual Bilingual

Monolingual Bilingual

D

E

D

E

D

E

D

E

D

E

Below-word

13.8

15.5

14.9

20.1

16.8

20.7

10.8

15.3

13.9

17.7

revisions

(3.1)
3.2

(5.1)

(3.5)

(9.7)

(5.9)

(7.1)

5.6

5.8

5.5

3.0

(7.1)
4.9

(5.3)

6.3

(7.1)
5.2

(6.2)

Below-clause

4.1

5.6

revisions

(1.2)

(4.5)

(3.0)

(4.2)

(1.7)

(2.3)

(2.7)

(3.3)

3.1

4.6

3.9

2.8

(4.1)
4.3

(2.3)

Clause & Above

4.0

2.0

2.8

3.3

3.6

revisions

(1.8)

(4.7)

(3.8)

(1.7)

(2.7)

(2.9)

(2.1)

(1.8)

(2.6)

(3.0)

Note. D = Dutch; E = English.

3. Location
Table 6 shows that for this dimension Point of Inscription revisions are by far the
most frequent kind of revision in both languages. Writers made a modest number
of Previous Text revisions and a small number of Pretext revisions. The students
made significantly more Point of Inscription revisions in English than Dutch
(F(l,18) = 12.54,/? = .00, i f = .41). Once again, as a high percentage of Point of
Inscription revisions are Typing revisions (Dutch 74%, English 70%), we also
tested without Typing revisions. The effect was still significant (F(l,18) = 7.81,/?
= .01, i f = .30). There is no significant difference between either the number of
Previous Text (F (1,18) = .09, p = .77, if = .00) or the number of Pretext
revisions (F(l,18) = .00, p = .95, rf = .00) in the two languages. However, for
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Pretext revisions there is a significant interaction between language of writing
task and language background (F(l,18) = 7.82, p = .01, rf = .29). In Dutch, the
Pretext mean for bilinguals is higher than for monolinguals, whereas in English
the mean is higher for monolinguals than for bilinguals. However, visual
inspection of a scatter plot revealed that there were strongly outlying scores for
two bilingual students, who had a much higher rate of revising for pretext
revisions in Dutch than in English. Hence, the interaction effect is not clearly
interpretable. There are no other interaction effects for language and writer
characteristics, and no main effects for writer characteristics.
Table 6 Location: Mean Frequencies per hundred words (standard deviations in parentheses)
Higher DWP

Lower DWP

Monolingual Bilingual

Monolingual Bilingual

n=6
D
Pretext revisions
Point of Inscription

0.5

n=5

n=5

E

D

E

D

1.6

2.5

0.9

0.6

E
1.6

Whole group

n=6
D

E
1.4

N=22
D

0.7

E
1.2

1.2

(0.7)

(2.5) (3.0)

(1.3)

(0.5) (1.8)

(0.8) (0.6)

(1.6)

(1.7)

18.1

23.1

26.0

18.1

24.4

13.6

21.3

17.6

23.6

20.9

revisions

(5.5) (9.7)

(6.8)

(8.1)

(6.9)

(6.5)

(4.8)

(9.3)

(6.2)

(8.1)

Previous Text

2.4

3.2

2.3

3.5

7.0

3.9

1.7

2.0

3.2

3.1

revisions

(0.9)

(2.3)

(2.4)

(3.2)

(9.1)

(4.4) (1.5) (1.7)

(4.7)

(2.9)

Note. D = Dutch; E = English.

4. Action
Table 7 shows that Substitution is the most frequent category in both languages,
with only infrequent Addition, Deletion and Other revisions being made. It should
be noted that Typing revisions have not been classified in terms of Action. There
are significantly more Substitutions made in English compared to Dutch (F(l,18)
= 9.15,/? = .01, r| 2 = .30), and also significantly more Deletions (F(l,18) = 4.94, p
= .04, q 2 = .17). However, as Table 7 shows that the frequency of Deletions was
very low, this latter effect may not be very meaningful. There are no significant
effects for either Additions (F(l,18) = .15, p = .71, q 2 = .01) or Other revisions
(F(l,18) = .24, p = .63, q 2 = .01). Yet again, neither interaction effects for
language and writer characteristics nor main effects for writer characteristics were
found.
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Table 7 Action: Mean Frequencies per 100 words (standard deviations in parentheses)
Higher DWP

Lower DWP

Whole group

Monolingual Bilingual

Monolingual Bilingual

D

E

D

E

D

E

D

E

D

E

Addition

0.8

1.1

0.9

1.3

2.5

2.0

1.0

1.2

1.3

1.4

revisions

(0.9)

(1.3)

(0.5)

(1.0)

(2.6)

(2.2)

(1.1)

(0.8)

(1.5)

(1.4)

0.8

0.7

0.7

0.2

0.9

0.6

1.0

Deletion

0.5

1.5

0.9

revisions

(0.3)

(1.3)

(1.1)

(0.7)

(1.0)

(0.6)

(0.2)

(0.7)

(0.7)

(0.9)

Substitution

3.7

6.4

5.6

5.8

4.4

7.1

3.1

4.9

4.2

6.0

revisions

(1.4)

(2.8)

(4.1)

(3.9)

(2.6)

(3.2)

(2.2)

(3.0)

(2.7)

(3.1)

Other

1.4

2.0

1.7

1.0

3.4

2.4

1.2

1.5

1.9

1.7

revisions

(1.2)

(1.9)

(1.7)

(1.0)

(3.2)

(1.7)

(0.7)

(1.0)

(1.9)

(1.4)

Note. D = Dutch; E = English

Relationships between Text Quality and Revisions
Tables 8 and 9 show the correlations between text quality and total standardized
frequency of writing revisions, and between text quality and text length for Dutch
and English respectively. For text length, there is a relationship between both
Content and Language quality for one of the Dutch texts (Dl) and one of the
English texts (El). Thus, it appears that there is some relationship between text
length and text quality, but that it is not consistent. The tables show that there are
no significant relationships between the total number of revisions and text quality
in either language. However, as it is possible that specific kinds of revisions are
related to text quality, we will now examine the correlations between the quality
of the two texts in each language and the revision categories in the four
dimensions of the revision taxonomy.

116

Revising in two languages
Table 8 Dutch: Correlations between text quality, mean total revision frequency per 100
words and text length
N =22

Content quality
1)1

Language Use quality

D2

Dl

D2

Total revision frequency

-.02

-.37

-.09

-.11

Text length

.50*

-.11

.67*

.34

* Significant at 0.05 level.
Table 9 English: Correlations between English text quality, mean total revision frequency per
100 words and text length
TV =22

Content qual i t y
El

E2

Language Use quality
El

E2

Total revision frequency

-.33

.01

-.23

-.23

Text length

.49*

.37

.51*

-.01

* Significant at 0.05 level.

Tables 10 and 11 show the correlations between the frequencies of revisions in
the various categories of the four dimensions and text quality for Dutch and
English respectively. The tables show that there is only one significant
relationship between revision frequencies and text quality in each language. The
presence of incidental significant correlations within a larger set of nonsignificant correlations is likely to be indicative of chance capitalization. For one
of the Dutch texts, there is a medium-sized negative relationship between Other
revisions and Content quality. For English, there is a medium-sized negative
relationship between Content revisions and Content quality. However, this
relationship proves to be non-significant when tested non-parametrically. There
are also a number of non-significant medium correlations, which are, with a
single exception, negative. However, these relationships are not consistent across
languages or texts. Moreover, there is no readily discernible pattern regarding the
types of revisions involved. Hence, there is no evidence in support of our
expectation that the frequency of lower level revisions (i.e., Language revisions;
Below-Word and Below-Clause revisions; Point of Inscription revisions) would
be negatively associated with content quality in FL. At most, it seems that may be
a weak general tendency for students who revised more to produce poorer quality
texts.
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Table 10 Dutch correlations (r) between main categories of four revision dimensions and text quality
Dimension
N=22
Orientation

Domain

Location

Action

Type of revision
Dl
Content
Language
Typing
Below-word
Below-clause
Clause & Above
Pretext
Point of inscription
Previous text
Addition
Deletion
Substitution
Other

-.07
-.14
.12
.10
-.09
-.22
-.36
-.08
-.10
-.08
.21
-.19
-.11

Text quality
Content Language Use
D2
Dl
-.20
-.20
-.42
-.41
-.11
-.24
-.00
-.38
-.29
-.00
-.11
-.06
-.44*

08
05
09
11
02
16
13
32
11
10
18
20
07

D2
-.07
-.10
-.10
-.15
.03
-.18
-.03
-.10
-.14
.02
.09
-.02
-.27

* Significant at 0.05 level.
Table 11 English correlations (r) between main categories of four revision dimensions and text
quality
Dimension

Type of revision

iV=22
Orientation

Domain

Location

Action

Content
Language
Typing
Below-word
Below-clause
Clause & Above
Pretext
Point of inscription
Previous text
Addition
Deletion
Substitution
Other

Significant at 0.05 level.
11!

Text qua ity
Content Language Use
El
E2
El
-.45*
-.18
-.23
-.30
-.09
-.36
-.02
-.39
-.03
-.35
-.28
-.16
-.18

-.02
-.03
.04
.03
.20
-.23
.41
-.09
-.05
.08
-.21
.20
-.35

-.07
.01
-.33
-.40
.16
-.08
.09
-.27
-.03
-.18
-.17
.04
.05

E2
.20
-.31
-.23
-.21
-.23
-.01
.10
-.19
-.33
-.02
.09
-.18
-.15
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Summary of results
Research question la
For each of the four dimensions, there was a higher frequency of some kinds of
revisions in English than in Dutch, but this did not appear to inhibit the
frequencies of other kinds of revisions in English.
1. Orientation: The writers made more Language and Typing revisions in English
than in Dutch, but did not make fewer Content revisions.
2. Domain: The writers made more Below-word and Below-clause revisions in
English than in Dutch, but did not make fewer Clause & Above revisions.
3. Location: The writers made more Point of Inscription revisions in English than
in Dutch, but did not make fewer Pretext or Previous Text revisions.
4. Action: The writers made more Substitutions in English than in Dutch, but did
not make fewer of the other kinds of Action revisions.
Research question lb
The frequency of revisions in Dutch and English was not significantly influenced
by either Dutch writing proficiency or language background.
i V C J C U f Cfl

U M C J U U H

z.

There were no significant negative relationships between lower-level revisions
and text quality in FL. In general, there was no relationship between text quality
and revision frequencies in either language. There was some relationship between
text quality and text length in Dutch and English, but it was not consistent across
texts.
Discussion
The present study verifies previous findings that writers revise more in FL than in
LI. The use of a multi-dimensional revision taxonomy and the combined use of
think-aloud and keystroke-logging techniques has allowed us to provide a
detailed comparison of writers' on line revisions in Dutch and EFL. From this
comparison, a clear overall pattern has emerged, which appears to be more or less
stable across writers who differed in terms of LI writing proficiency and
language background. Although there was a single significant interaction effect
for rate of pretext revisions in Dutch and English and language background, the
presence of strongly outlying scores means that this interaction effect is not
interpretable. For each of the four dimensions, there was a higher frequency of
one or more categories in FL, while the frequencies of revisions in the remaining
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categories were roughly equal in both languages. It seems reasonable to interpret
this pattern as meaning that writers devoted more attention to certain kinds of
revisions in FL. These revisions can be described as language revisions made at
the point of inscription involving the substitution of lexical items or grammatical
structures. These kinds of surface revisions have been referred to as editing
revisions (Fitzgerald, 1987). In the sense that such editing revisions also occurred
with relative frequency in Dutch, revising in EFL can be seen as an intensification
of the pattern of revising behavior displayed by the writers in LI.
Although the observed pattern that certain kinds of revisions are more frequent in
FL could be said to provide an indication for the redistribution of cognitive
resources in FL writing, it does not appear to be the case that this redistribution
involved the inhibition of other kinds of revising in FL. There were no cases in
which the absolute frequency of revisions in a particular category was
substantially smaller in English than in Dutch. Thus, while our expectations that
writers would focus more on revising language problems in small chunks of text
were confirmed, our expectations that the writers would also make fewer
revisions that affected text content and fewer revisions involving larger chunks of
text were not. Moreover, while error-triggered language revisions involving
spelling, grammar and vocabulary were more frequent in FL, there was virtually
no difference between LI and FL in the frequency of non-error triggered language
revisions involving changes to wording or punctuation. Similarly, while our
tentative expectation that writers would have a higher frequency of point of
inscription revisions in English than Dutch received support, this was not
associated with a lower frequency of previous text revisions.
The lack of support for the expectation that the kinds of revisions that occurred
more frequently in FL (i.e., lower-level revisions) would be negatively related to
content quality in FL would also seem to provide additional evidence that higher
level revision processes were not inhibited in FL. In both languages, revision
frequencies turned out be only erratically and weakly related to text quality.
However, although the results need to be interpreted conservatively due to the
possible role of chance capitalization, there did seem to be a weak general
tendency for the writers who revised more to produce poorer quality texts.
Nonetheless, it is important to realize that this finding is based on a between
subject comparison, rather than a within subject comparison. It is certainly not
necessarily the case that the writers who made a relatively large number of
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revisions would have produced better texts if they had revised less. If we had
compared the text quality of the same subjects before and after revising a
particular text, we may have found that the revisions actually improved text
quality. In fact, our finding that in both languages approximately two thirds of
error-triggered language revisions were successful provides some evidence that
revising frequently resulted in textual improvements, at least at the linguistic
level. Thus, it seems more likely that the tendency for writers of poorer texts to
make a greater number of revisions is the result of, rather than the cause of, poor
text quality. Writers with more problems in their texts probably revise more,
while writers who are initially able to produce a better text felt less need to revise
(Rijlaarsdam, Couzijn, & van den Bergh, 2004).
An important caveat to drawing the conclusion that inhibition of certain kinds of
revision processes did not occur is that the kinds of revision considered to be
potential candidates for inhibition were relatively infrequent in both LI and FL.
This might suggest that the processes underlying these kinds of revisions were not
competing strongly for cognitive resources in either language. It has been found
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this study - tend to be predominantly concerned with surface revisions (e.g.,
Cumming & So, 1996; Faigley & Witte, 1981; Wallace, Hayes, Hatch, Miller,
Moser, & Silk, 1996; Whalen & Ménard, 1995). The writers in the current study
may lack the necessary writing skills and/or learned task schemas (see Hayes,
1996) to carry out extensive higher level revising. Indeed, the shortness of the
texts produced in both Dutch and English might seem to indicate that the writing
skills of the students are not yet well-developed.
Another possible reason for the lack of evidence for inhibition of FL revision
processes may be found in the componential nature of the writing process. As
depicted in the writing model of Chenoweth and Hayes (2001) (see introduction
of this chapter), revising is a single component process within the overall writing
process. The distribution of cognitive resources occurs not only within component
processes, but also between component processes. Thus, it is possible that a
resource squeeze in FL writing that stems from extra attention to lower-level
revision processes affects the resources available for other processing components,
such as conceptualizing, rather than affecting the resources available for higher
level revision processes. The shorter length of the English texts may indicate that
writers conceptualized less (i.e., generated less ideas) in EFL than in Dutch.
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The lack of relationship between revision frequencies and writer characteristics is
a rather surprising outcome - especially in view of the tendency of both lower
proficiency and bilingual writers to have poorer text quality. Poorer text quality at least in the case of the bilinguals - may have been associated with text length:
the bilinguals produced shorter texts in both languages, and there turned out to be
some relationship between text length and text quality. The results of this study
do not support recent suggestions that, due to greater language learning experience
and general cognitive benefits that accrue to bilingualism, bilingual learners may
have an advantage in third language situations (see Cenoz, 2003). Our results are
more in line with the findings of Schoonen et al. (2002) that bilingual high school
students in the Netherlands had poorer writing skills in both Dutch and English.
Indeed, students from minority backgrounds in the Netherlands have been found
to have poorer general school performance than Dutch background students
(Leseman & van den Boom, 1999; van der Veen, 2001).
To sum up, the observed pattern of results points to the compensatory nature of
revision in FL writing. Confirming the findings of other studies (e.g., Lindgren &
Sullivan, forthcoming; Whalen & Ménard, 1995), in FL the writers were more
focused on solving language problems than in LI. These findings also mirror the
findings of our recent study of LI and FL reading strategies (Stevenson et al.,
2003) in which the same students as in the current study were found to use more
language strategies in FL, but not to use less content strategies. Revising in FL
seems to function very much as a means by which to compensate for relative lack
of language proficiency. The message for revision instruction seems to be: By all
means encourage young writers to focus on higher-level textual concerns - such
revision strategies are certainly in need of development, but at the same time
recognize the value of revision strategies that encourage writers to attend to
lower-level linguistic concerns.
Limitations and directions for further research
There are a number of factors that limit the generalizability of the present study.
Firstly, although the sample size is not small for a detailed process study, in
absolute terms it is still small. This limits the statistical power available to detect
differences. With a larger sample, more differences between the revisions made in
the two languages and/or between different types of writers might have been
found. Moreover, the small sample only permitted the investigation of linear
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correlations between revision frequencies and text quality. In reality, the
relationships between revising and text quality may be more complex. For
example, Breetvelt et al. (1994) suggest that revisions made by poor writers may
be negatively linked to text quality, while revisions made by good writers may be
positively linked to quality. A second factor limiting generalizability is that, as
the writers were selected from the two upper tracks in the Dutch secondary school
system, it could be that the range of writing proficiencies represented in the
sample is not broad enough to allow us to pinpoint significant differences in
revising behavior between writers of varying proficiencies. However, considering
the related reading study (see Stevenson et al., 2003) revealed strong associations
between reading strategies and both reading proficiency and language
background, this explanation for the lack of differences in the writing behavior of
writers of varying proficiency is perhaps not so likely. Thirdly, the results are not
necessarily generalizable to other text types. Severinson Eklundh and Kollberg
(1999) found that the nature of the writing task systematically influenced the
location of revisions made by university students.
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errors and, hence, typographic revisions. Typographic revisions represented
nearly 60% of all revisions made. However, it needs to be pointed out that such a
high percentage of typographic revisions is not unusual: for example, a study by
Kim (2001) on typographic revisions made by adult writers found that 64% of the
total number of revisions were typographic revisions. Many studies have
excluded typographic revisions on the assumption that they are trivial, being
purely a reflection of typing skills. However, the higher frequency of typographic
revisions found in English compared to Dutch might seem to indicate that typing
accuracy is affected by automaticity of orthographic processing. Orthographic
processing is likely to be slower and less efficient in FL, and this may increase
the likelihood of making typing errors. For this reason, future studies might do
well not to disbar typing revisions without first considering their possible
interaction with other writing processes.
A number of areas for further research suggest themselves. In the current study,
participants received no explicit instruction in how to revise a text. Wallace et al.
(1996) found that students who were prompted to make global revisions did so
more frequently than those who were not. Further research could involve
providing revision instruction in both LI and FL in which students receive
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explicit modeling and practice in making higher level revisions. If it were to
prove more difficult to promote higher level revising in FL than in LI, this could
provide evidence for the inhibition of higher level revision processes in FL
writing. Another possible area of research is the possible effects of thinking aloud
on revision processes. Studies have shown that writers pause more when required
to think aloud during the writing process (Janssen, van Waes, & van den Bergh,
1996). Yet, to our knowledge the issue of reactivity in connection with revising
has not yet been addressed.
Another topic of potential interest is the role that time may play in compensating
for the allocation of extra cognitive resources to linguistic revising processes in
FL writing. Piolat, Roussey, Olive and Amada (2004) found that revisers were
able to engage their available resources at different revision processing levels, and
simply took more time to carry out higher-level revising processes. It may be that,
in FL, writers who are not under particular time pressure are able to devote
sufficient time to carrying out linguistic processes without impeding their higherlevel processing of the text simply by taking more time to complete the writing
task. In a follow up study involving the same participants, we will compare the
length of time spent on various component writing processes as a proportion of
total writing time, the degree of fluency of formulation sub-processes and the
relationship of both of these factors to writing quality in both LI and FL.
Notes
In two related reading studies, due to greater relative reading proficiency, these
students are described as being at lower intermediate level (cf. Stevenson et al.,
2003; Stevenson, Schoonen & de Glopper, submitted).
The means and standard deviations for the writing proficiency z-scores 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).
Initially, the keystroke data were coded without use of the think-aloud data.
However, as approximately a quarter of the data proved to be uninterpretable for
the dimension Orientation, the keystroke data were recoded with the use of the
think-aloud data. Six percent of the revisions remained uninterpretable for the
Orientation dimension.
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Some studies (e.g., Thorson, 2000) standardize revision frequencies by dividing
the number of revisions by the total number of characters, including characters
that are deleted from the final text. There are potential differences between this
standardization procedure and the procedure used in the current study. The
procedure using the total number of characters produces higher standardized
revision frequencies for writers who make deletions involving only a couple of
characters than for writers who make deletions involving a larger number of
characters, while the procedure used in the current study produces higher
standardized frequencies for writers who delete stretches of text containing
embedded revisions than for writers who do not. However, a comparison of the
current results using the two standardization procedures revealed no differences:
Correlations between the standardized frequencies produced by the two
procedures for the main categories in our taxonomy were all between .96 - 1.0.
We have opted to standardize in terms of words and not characters, as pretext
revisions are included in the current study and the number of characters involved
in these revisions cannot be registered by the keystroke-logging program.
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Appendix 4A
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 4B
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
give an opinion on a particular topic, i u iitce you to think aiouu while you are
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 4C
Description of Revision Taxonomy
1. Orientation
Typing revisions
A typing revision occurs when a writer changes a typing error. A typing error
occurs when the writer presses the wrong key, even though he/she knows what he
she should write (Kollberg, 1998). Typing errors include errors in
characterization and spacing. Distinguishing between typing revisions and
spelling revisions can be problematic. A revision is classified as a typing revision,
if one or more of the following applies:
a
The pre-revision form does not conform to the orthographic rules of the
language (e.g., "mooore" instead of "more").
b
The pre-revision form involves a letter string which does not conform to a
likely pronunciation of the word (e.g., "improant'" instead of "important").
c
The semantic context indicates that the pre-revision form could not have
been intended (e.g., "I got a present form my mother" instead of "I got a
present from my mother ").
d
The same word is written correctly at an earlier point in the text,
e
A letter is replaced by an adjacent letter on the keyboard.
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In uncertain cases, if the pause between the revision and the preceding keystroke
is less than one second, the revision is classified as a typing revision. Otherwise,
the revision is categorized as a spelling revision.
Language revisions
A language revision is a revision made to the linguistic expression of an
utterance. For example, the writer corrects a grammatical error. Language
revisions do not effect meaning significantly. Language revisions are subclassified according to the kind of element that is revised.
Spelling
Spelling includes any graphemic change which cannot be classified as a typing error.
Grammar
Grammar includes changes to elements such as tense, agreement, verb forms,
word order, prepositions, and inflections.
Vocabulary
Vocabulary revisions include Ll/FL translations, replacement of non-existent word
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Punctuation
Punctuation includes changes to elements such as hyphens, apostrophes,
(de)capitalization, commas, semi-colons, full stops question marks, exclamation
marks and paragraphing.
Phrasing
A phrasing revision is a revision in which the writer changes the wording of part
of the text without changing the meaning significantly (e.g., a sentence paraphrase
which stays close to the original meaning).
Language revisions are also sub-classified according to whether they are errortriggered or non error-triggered.
Error-triggered
Error-triggered revisions are triggered by a linguistic error or an error in convention/
format. Error-triggered revisions have also been coded in terms of whether the
resulting revision is successful or unsuccessful (i.e., correct or incorrect).
Non-error-triggered
A non-error-triggered revision is prompted by considerations such as style, tone
and cohesion. For example, a non-error triggered revision could involve a change
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from active to passive tense, the replacement of a word with a synonym, or the
substitution of a pronominal reference for a nominal reference.
Content revisions
Content revisions affect the informational content of the text. They include both
locutionary and illocutionary revisions. A locutionary revision results in a change in
the informational content of part of the written message. For example, "/ like cats "
becomes '7 don't like cats " or "She has two cats " becomes "She has three cats ".
An illocutionary revision results in a change to the communicative function that a
proposition performs (e.g., statement, request, explanation, promise, opinion). An
example of an illocutionary revision would be changing a request such as "Could
you open the window? " into an offer such as "I'll open the window".
2. Linguistic domain
This refers to the linguistic domain within which a revision is made. The
following domains are distinguished:
Below-Word: one or more characters, less than a whole word.
Below-Clause: one word or more and less than a clause.
Clause and above: one or more clauses.
3. Location
This refers to the point in the composition process at which the revision takes
place. The following categories are distinguished:
Pretext. The revision is made before the text is transcribed.
Point of inscription: The revision takes place at the point of inscription (i.e., the
last word of the current text).
Previous text: The revision takes place prior to the point of inscription.
4. Action
This refers to the kind of mechanical operation that the writer carries out in order
to make the revision. The following categories are distinguished:
Addition: the addition of at least a word.
Deletion: the deletion of at least a word.
Substitution: the substitution of at least a word.
Other: a change in the order of words or clauses, or a change in the segmentation
of clauses (e.g., two clauses become one, one clause becomes two).
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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 online 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 longterm 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
auunuitu

L^<\t. i u c

uaiiaiaiui

13 a s s u L i a i L U Willi i m m u i a u u i i p i u i . c a a i . a , ^ u t l i a a

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 multiplechoice 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 l 3 . 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 zscores 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
Higher proficiency

Lower proficiency

Monol ngual

Bilingual

1.42

.25

(.34)

(.28)

.88 - 1.82

.02-.72

n=6

n=5

-.72

-.99

(.28)

(.48)

-1.07 --.49

-1.7--.72

n=5

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
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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
Conceptualizing
Formulating

Reading

Subcategory
n.a.
<»

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.
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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 nonparametric correlations are reported only in cases where they differ in terms of
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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 etasquared 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, if = .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

Monolingual Bilingual

Monolingual Bilingual

n=6
D

n—5
E

991.1

D

E

n=5
D

E

Whole group
n=6

D

E

N=22
D

E

Duration of

985.6

writing process

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

1271.1 1097.1 1200.8 1117.3 1105.2 1110.7 1132.0 1076.6

(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)

94.2

94.4

91.4

87.8

96.5

96.4

(11.7)

(10.8)

(23.0)

(15.6)

(18.9)

Language

109.0

114.0

90.0

87.7

quality

(18.5)

(15.1)

(12.2)

(10.8) (14.9)

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

Monolingual Bilingual

Monolingual Bilingual

n=6
D

n=5

n=6

E

D

E

D

E

Whole group

n=5
D

E

N=22
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 (%)
Higher DWP

Lower DWP

Monolingual Bilingual

Monolingual Bilingual

n =6

w=5

N=22

D

E

77.8

49.5

tualizing

(86.1) (56.6) (24.2) (15.2) (44.2) (78.4) (44.0) (31.0) (55.9) (50.2)

24.5

E

n=5

Concep-

Formulating

D

n=6

Whole group

11.2

D

E

D

E

D

E

64.2

59.9

44.4

30.1

53.5

37.8

7.9%

5.0%

1.9%

1.0%

5.3%

5.4%

4.0%

2.7%

4.7%

3.5%

738.6

777.3

941.3

793.0

895.7

872.9

871.3

842.4

856.6

820.4

(269.5, (217.0) (199.0) (185.9) (303.8) (274.0) (292.7) (171.6) (262.5) (201.5)
74.9% 78.4% 74.1% 72.3% 74.6% 78.1% 78.9% 75.8% 75.7% 76.2%
Reading

148.4

150.3 284.1

267.3

213.2

174.2

169.2

171.9

199.7

188.2

(68.9) (84.0) (231.2) (219.4) (162.4) (162.3) (84.9) (97.8) (144.3) (142.0)
15.1% 15.2% 22.4% 24.4% 17.8% 15.6% 15.3% 15.5% 17.6% 17.5%
Unidentifiable 20.8

13.9

21.1

25.6

(3U.4)

(124.1 (22.3)

(öö./)

2.1%

1.4%

1.8%

6.0%

2.8%

2.3%

2.3%

10.3

30.1

66.3

(10.4) (12.3) (32.6) (31.5) (b.4)
1.7%

27.6

22.2

20.1

(14.8)

0.9%

2.0%

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 (%)
Formulating

English

Dutch

Subcategory
M

SD

%

M

SD

%

47.0

(43.0)

5.2

42.9

(46.4)

5.2

694.7

(238.6)

81.5

678.6

(180.3)

82.7

Transcribing Only

87.8

(81.6)

10.0

48.6

(40.2)

5.9

Formulating Strategies

27.0

(25.2)

3.3

50.3

(44.7)

6.1

50.9

(32.4)

31.6

65.8

(62.4)

38.9

29.0

(22.2)

14.3

34.4

(25.0)

21.7

119.7 (116.8)

53.1

88.0

(96.9)

39.4

Formulating Only
Formulating & Transcribing

Reading
Reading Task
Reading Text (Current Clause)
Reading Text (Previous Clause)

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

Higher DWP

Lower DWP

Monolingual Biling ual

Monolingual Biling ual

n-=6

n =5

n-=6

D

E

D

E

D

2.4

3.9

2.5

2.7

3.4

(1.5)
4.0

(1.0)
4.7

(1.3)
5.4

(1.9)

(1.2)

(0.5)

(2.9)

Counter-

3.4

3.7

2.7

2.1

arguments

(1.7)
4.6

(1.2)
3.7

(1.3)

Sub-

3.6

(1.9)
2.6

arguments

(3.9)

(1.3)

(2.4)

(0.4)

Standpoints

(0.5)
Arguments

deviations

Whok ' group

n-=5

N--=22

E

D

E

D

2.0

1.8

2.4

2.7

2.4

2.8

(0.5)

(0.8)

(1.7)

(1.2)

(1.4)

5.7

6.2

4.5

4.4

(1.0)
4.6

(0.8)

(2.3)

(2.6)

(1.7)

(1.8)

(2.1)

3.9

2.4

2.4

4.0

3.1

2.6

(3.1)
3.6

(1.7)

(2.3)

(0.9)

(2.1)

(1.6)

2.8

4.0

1.3

4.0

2.6

(1-4)

(1.8)

(2.9)

(1.4)

(2.7)

(1.5)

E

5.0

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 subsection, 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
159

Reading and writing in a foreign language
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 welldeveloped 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)

Off-line fluency

On-line fluency
Dl

D2

Dl

D2

.42*

.02

.22

.23

.25

.30

.20

.23

English

El

H2

1:1

C2

Text quality (Content)

.28

.11

.31

.19

Text quality (Language Use)

.28

.22

.29

.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
VlirrV\i=»f li=»T/al n r r t / i o p r i n r t
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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 withinlanguage 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^IJVGWIÖG, 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
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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 offline measure probably reflects formulation processes more closely than it would
for a group of writers who engaged in more conceptual processing. Thus, the online 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 longterm 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 keystrokelogging method, as it is considerably less time-consuming.
As a consequence of the simultaneous collection of think-aloud data and keystroke 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 nonthink-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 i u u u Willie y u u 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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6

General conclusions

This dissertation has addressed the question of whether conceptual processing is
inhibited in reading and writing in English as a foreign language and whether, if
inhibition occurs, it is associated with lack of fluent linguistic processing. Below
a brief overview of the findings for reading and writing is given, including a
discussion of similarities and differences between the findings for reading and
writing and the theoretical implications of these similarities and differences. In
the section following this overview, a number of methodological issues raised by
this research that are of general relevance to process research will be put forward
for consideration. Subsequently, the findings specific to the writer characteristics,
LI literacy proficiency and language background, will be discussed, and, in
particular, the possible effects of bilingualism on third language reading and
writing processes. Lastly, the possible pedagogical implications of the research
presented in this dissertation will be considered.
Overview of findings
Reading processes
The findings provide little support for the inhibition hypothesis for FL reading.
Although, through greater use of language strategies, the readers paid more
attention to linguistic processes in FL than in LI, they did not pay significantly
less attention to conceptual processes. Moreover, as predicted by the C-EM model
of reading (Walcyzk, 2000), readers appeared to use language strategies to
compensate for lack of fluent word processing in FL, and no relationship was
found between speed of word processing and reading comprehension. The most
frequently employed compensatory language strategies were paraphrases and FLLl translations. Compensatory strategies in FL were directed towards larger
chunks of text than in LI, indicating that readers' lack of comprehension involved
larger textual domains than in LI. Due to greater use of compensatory language
strategies in FL, readers took longer to read the FL texts, but use of these
strategies did not appear to cause their global text comprehension to suffer. Thus,
all in all, there was more support for the notion of foreign language reading as a
process involving compensation rather than inhibition. This compensation turned
out to be compensation through the use of language strategies, as suggested by
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the C-EM, rather than compensation through greater use of global content
strategies that circumvent the need to focus on linguistic processing, as had been
suggested in the literature (e.g., Hacquebord, 1989). Thus, there is some
indication that the C-EM, which was designed to model the interaction between
processing skills, strategy use and reading comprehension in LI reading, has
applicability to FL reading. Future FL reading research is called for in order to
further investigate the appropriateness of the C-EM as a model for FL reading
processes.
Writing processes
The findings provide only partial support for the inhibition hypothesis for FL
writing. As for reading, more attention was devoted to linguistic processes in FL.
This extra attention to linguistic processes manifested itself at the three levels of
the writing process depicted in the Chenoweth & Hayes' (2001) model: at the
Process level, in the number of within-clause language revisions carried out at the
point of inscription; at the Resource level, in more localized (re)reading of the
text; and at the Control level, in greater use of strategies to solve language
problems. In contrast to reading, conceptual processes were inhibited in FL, and
this inhibition manifested itself in both the writing process and the writing
product: Less attention was devoted to conceptualizing than in LI, and the FL
texts were rhetorically less well-developed than the LI texts. Also in contrast to
reading, extending total task time was not used as a means of avoiding inhibition
of higher level processing in FL. The writers produced less rhetorical content in
FL in a period very similar in length to total task time in LI. There was also some
indication that inhibition manifested itself in writers' reading processes, as greater
attention to highly localized rereading of the writers' own texts (i.e. reading the
current clause) was accompanied by less attention to more global reading of the
texts. However, inhibition of conceptual processing did not manifest itself in
revision frequencies. Although writers made more revisions to linguistic aspects
of the text, they made a similar number of conceptual revisions in both LI and
FL. Moreover, although they made more immediate revisions within a restricted
textual domain in English, this did not appear to affect the number of revisions of
more distant revisions made within a higher textual domain.
Despite the evidence for both extra attention to linguistic processes and less
attention to conceptual processes in FL writing, it was not possible to establish
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clearly that this inhibition was related to actual lack of fluency of linguistic
processes. As expected, the writers were less fluent in FL than in LI, in terms of
both the size of the chunks of text produced without pausing and the number of
words produced per minute. However, no significant relationship was found
between level of fluency and the level of rhetorical development in the FL texts.
Nor was there evidence of a relationship between level of fluency and text quality
in either Dutch or English.
Thus, although, in support of capacity accounts of writing (e.g., Kellogg, 1996;
McCutchen, 1996), inhibition of conceptual processing did indeed appear to
occur in FL writing, the mechanisms underlying this inhibition remain unclear.
Our findings show that extra attention to linguistic processes can manifest itself at
different levels of the writing process, but which aspect(s) of extra attention to
linguistic processes are associated with inhibition of conceptual processing
requires further investigation.
Reading and writing processes compared
iveauing anu writing processes nave ueen ascriucu many commonalities anu nave
even been, perhaps somewhat naively, described as being two sides to the same
basic process (Squire, 1983 in Gordon & Braun, 1986). The simple representation
of textual processing provided in the introduction of this dissertation depicted
constructs common to reading and writing (see Chapter 1, Figure 1): namely, that
both are guided by the operation of a monitor that guides processing; that both are
subject to influence from elements of the task environment, such as the task
instructions and the characteristics of the task itself; and that both are fed by
various forms of input from the individual's knowledge base. The findings
overviewed above indicate that the monitor plays a similar guiding role for
reading and writing. Strategies, which are control processes involving conscious
attention, are employed in both reading and writing in LI and FL. Moreover, for
both reading and writing, the amount of control processing - in the form of
language strategies - was greater in FL than in LI. However, while reading and
writing clearly draw on some of the same basic cognitive processes, the findings
also suggest that in terms of the interaction between conceptual and linguistic
processes involved in textual processing in a foreign language there are
differences between the two skills.
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In this dissertation, the inhibition hypothesis has received some support for FL
writing, but not for FL reading. A possible explanation for the greater inhibition
of conceptual processing in FL writing seems likely to be found in the cognitively
demanding nature of writing (e.g., Torrance & Jeffery, 1999). Flower and Hayes
(1980) coined the apt but by now rather jaded expression "juggling with
constraints" to describe the complex process by which writers move back and
forth between processes such as conceptualizing, formulating, revising and
(re)reading. Thus, writing is cyclical and sequential in nature. In contrast, general
reading for comprehension is more linear in nature, with front to back reading of
the text being interspersed with strategies, be they conceptual, such as proposition
integration, or linguistic, such as paraphrasing, which are triggered by specific
aspects of the textual input. Related to this greater linearity, is the data-driven
nature of the reading process, as opposed to the productive, self-generative nature
of writing. While conceptual reading processes such as proposition integration
and activating background knowledge may become automatized (Kintsch, 1998),
higher level writing processes such as planning and idea generation are far less
likely candidates for automatization (Abu-Rabia, 2003). Moreover, compared to
reading, where skilled word processing may become so highly automatized that
its functions largely without contextual constraints (Perfetti & McCutchen,1987),
formulation in writing, directed and constrained as it is by higher level goals
relating to text purpose and audience, cannot become fully automatized
(McCutchen, 1988). The relative lack of automatization of formulation processes
means that formulation is more likely to interact with other writing processes than
is the case for word processing in reading. Hence, all in all, the burden placed on
working memory by the linguistic processes involved in writing is likely to be
greater than the burden placed on working memory by the language processes
involved in reading, in which processing is heavily dependent on written input.
Consequently, in situations where linguistic processes demand more attention, as
in textual processing in a foreign language, inhibition of conceptual processing is
more likely to occur for writing than reading. Referring back to our representation
of textual processing (see Chapter 1, Figure 1), it seems that inherent differences
in the task environments of the two kinds of textual processing result in different
patterns of interaction between conceptual and linguistic processes in FL.
Differences in the task environment of reading and writing may also have
consequences for the role that time plays in the interaction between conceptual
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and linguistic processes. Linked to the data-driven nature of reading is the fact
that the parameters of the reading task are defined externally by the task itself, as
opposed to being defined internally by the writer. Readers - unless they become
so demotivated that they give up the ghost entirely - are likely to persevere until
the whole text has been read. This means that in situations where compensatory
language strategies need to be implemented more frequently, as in FL reading,
total task time will be extended (Walczyk, 2000). In situations in which no strict
time constraints are given, the same ultimate level of comprehension may be
achieved. In this dissertation, task times were significantly longer in FL than in
LI for reading, but not for writing. Although there was also more attention to
language strategies, this did not result in longer task times for writing. Instead, the
writers produced shorter texts in a similar period of time. It is unclear whether the
lack of extension of task time in FL was related to motivational factors, such as
eagerness to be rid of the task as quickly as possible, to factors connected with
cognitive overload, such as being overwhelmed by the complexity of the task, or
to language proficiency-related factors. It could have been that the writers simply
did not hav*1 the necessar^7 ianmJa(Te at their disposal to translate certain mental
propositions into linguistic formulations in FL.
Yet another spin off from differences in the task environments of reading and
writing relates to the textual domains on which FL readers and writers focus.
While in FL reading language strategies are applied more frequently to a larger
textual domain (i.e., clause level and above) than in LI, in FL writing the textual
domain on which attention is focussed is narrower in FL. This is not as
mysterious as it may sound, as it is simply a consequence of the rather
unremarkable fact that in FL reading large tracts of text are sometimes not
comprehended, leading the reader to translate or paraphrase the entire tract of
poorly comprehended text. In contrast, in FL writing, the necessity of generating
one's own sentences results in more attention being devoted to the retrieval of
words and syntactic structures than in LI. Consequently, FL writers revise
individual words more and also spend more time rereading the clause currently
being produced.
This finding is noteworthy in the light of claims made for both FL reading and
writing that the focus of attention is more highly localized than in LI. The source
of the divergence between our findings for reading and these claims can be
pinpointed in the terminological confusion that exists in the reading literature,
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where the distinetions between local and global processing, linguistic and
conceptual processing, and top-down and bottom-up processing are sometimes
confused. The reader is referred back to Chapter 2 for a discussion of these
distinctions. In our research, 'local' and 'global' domains are defined in terms of
the size of the chunk of text to which readers and writers apply their problemsolving behaviours, rather than in terms of the kind of textual (or extra-textual)
information that readers - or writers - use to find solutions to comprehension
problems. We would argue that there are three separate dimensions: orientation of
processing (i.e., whether processing is linguistic or conceptual) and domain of
processing (i.e., the textual domain of the linguistic element(s) processed) and
source of knowledge (i.e., the kind of textual or extra-textual information that is
used to solve comprehension problems). The value of the multi-dimensional
approach used in this dissertation is that it teases out frequently conflated
distinctions concerning the nature of textual processing.
Originally, considering the knowledge base is an important component of textual
processing (see Chapter 1, Figure 1), it was our intention to include source of
knowledge as a separate processing dimension for reading and writing. However,
as in practice the reading and writing protocols provided very little evidence
concerning knowledge source, this attempt had to be abandoned. Thus, the
challenge remains for other researchers to extend our multi-dimensional approach
by tackling the rather difficult task of identifying and classifying the knowledge
sources used in strategic textual processing in FL reading and writing.
Methodological Issues
The findings for reading and writing are not on all counts directly comparable,
due to differences in the measures used and the testing of these measures. These
differences relate to differences in the specific predictions arising from the
theoretical frameworks used for reading and writing, as well as to insights gained
by us during the research process. The differences in the design of the reading and
writing studies raise a number of methodological issues worthy of discussion.
The first issue concerns the relative merits of within-language versus betweenlanguage testing for comparing processes in LI and FL. For both reading and
writing, between-language tests have been used to compare strategy use in LI and
FL. However, for reading, the relationship between fluency, strategy use and
product quality was tested separately for Dutch and English. Within-language
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testing was necessary in order to test specific predictions made by the C-EM
model concerning the relationships between these three variables (See Chapter 3).
The C-EM made predictions for LI reading, and the objective of our study was to
examine whether these predictions also held for FL reading. Consequently,
neither speed of word processing nor reading comprehension was compared
across languages. Moreover, even if this had been our objective, it is not feasible
to compare comprehension scores achieved on texts read in different languages,
particularly in a case such as the present one where there is a large gap in the
reading proficiencies in the two languages and where the texts needed to be at an
appropriate level of difficulty for the students. The appropriate level of difficulty
for the texts in the two languages was determined in a pilot study.
In contrast, for writing, the relationships between fluency and component
processes and between fluency and rhetorical content were tested through
between-language comparisons and, subsequently, through correlational analyses
involving residual scores for the differences between variables in the two
languages. The theoretical framework used, provided by Chenoweth and Hayes
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this less developed fluency would be associated with inhibition of conceptual
processing in FL compared to LI - hence, the necessity of making betweenlanguage comparisons. As was the case for reading comprehension, lack of
comparability across languages meant that the relationship between fluency and
product quality needed to be tested separately for Dutch and English.
There is a case for arguing that the truest test of whether inhibition of conceptual
processing has occurred in FL is one is which between-language contrasts are
tested, as one wishes to compare how individuals process text in one language
compared with how they process text in another language, and how this is
connected to differences in product quality in the two languages. Thus, one might
wish to claim that despite the within-language tests needed to test the C-EM
predictions for reading, it would have been desirable to include a measure of text
comprehension that could have been tested across languages. Originally, oral
summaries were intended for use as a measure of the rhetorical content of
readers' mental representation of the texts, comparable to the measure of
rhetorical text content provided for writing. Unfortunately, due to lack of
reliability, the oral summary measure could not be included. Use of these
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summaries could have provided a cross-linguistic comparison of higher level
processing in Dutch and English for reading.
A second relevant methodological issue is the manner is which attention devoted
to textual processing is operationalized. In the reading protocol study of Chapter
2, processing attention was operationalized in terms of frequency of processes,
whereas in the writing protocol of Chapter 5 it was operationalized in terms of the
duration of processes. On the one hand, a drawback of frequency-based
operationalizations is that they are influenced by the distribution of processing
episodes (i.e., a pattern of short, frequently recurring processing episodes will
result in higher process frequencies than a pattern of longer, less frequently
recurring episodes) (see Chapter 5). On the other hand, a drawback of durationbased operationalizations is that there is no necessary relationship between
verbalization time and real processing time (i.e., the amount of time taken to
express a cognition in words cannot necessarily be equated with the amount of
time that the cognition itself takes) (see Chapter 2). For example, lack of
understanding could be expressed by a single word, such as "What?", or could be
expressed by a much longer utterance, such as "/ just don't understand this at
air. Yet, one would not necessarily wish to claim that the reader or writer had
spent less time monitoring understanding in the former case than in the latter
case. Intuitively, the data-driven nature of reading would seem to render it more
suitable for frequency-based operationalizations of processing attention, as
reading strategies frequently occur in isolation rather than in ongoing, recurring
patterns. In contrast, the cyclical nature of writing would seem to make it more
suitable for duration-based operationalizations. It was this train of thought that
guided the design of the studies in protocol studies in Chapters 2 and 5.
There is a need for more research that compares attention to particular textual
processes in LI and FL in terms of multiple operationalizations. For reading,
future studies could examine whether including duration of processing provides
valuable supplementary information. In this dissertation, in addition to duration of
writing processes, average episode length of writing processes (i.e., the duration
of a particular process divided by the frequency of that process) was considered.
This measure was not found to vary significantly between LI and FL (See
Chapter 5, footnote 6). Future writing research could consider whether the
sequential order of processes within writers' processing blocks differs between
LI and FL. Processing blocks could be delineated in terms of features such as
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rhetorical boundaries. The first steps towards developing such an approach are
being taken by van Weijen (2004), who is considering whether individual writers'
recurring combinations of processes within processing blocks vary between LI
and FL. Future writing research could also make more integrated use of indirect
and direct process measures. In Chapter 4, attention to different kinds of writing
revision processes was compared using an indirect process measure, frequency of
on-line revisions. In contrast, in Chapter 5, think aloud protocols provided a more
direct measure of processing. The fact that inhibition of conceptual processing
was found in the latter study but not in the former indicates that direct and
indirect process measures may illuminate textual processing in different ways.
Regardless of the particular operationalization of processing attention that is
chosen, one could argue that inhibition of higher level processing in FL can only
truly be demonstrated to have occurred in cases where less higher level
processing has occurred in absolute terms. Smaller proportional frequencies or
durations in FL could simply be attributable to a larger proportional frequencies
or durations of other kinds of processes. Thus, in order to aid interpretation,
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frequencies (see Chapter 2 and Chapter 5).
A third and final relevant methodological issue concerns the relative merits of
task-specific and non-task specific measures of fluency. For reading, speed of
word processing was measured using a general sample of familiar words in a
context isolated from the reading tasks that were used to measure strategy use and
reading comprehension. This was because our theoretical framework (i.e., the CEM) made it desirable to create the optimal conditions in which to measure speed
of processing isolated from linguistic knowledge (see Discussion in Chapter 3). In
contrast, for writing, fluency was measured within the specific context of the
writing tasks, as examining the size of the units of production required the on-line
measurement of fluency of formulation (i.e., chunk size) in text production tasks.
Task-specific fluency measures, as used for reading, which select items from a
general sample of words that do not necessarily occur, are able to provide a
measure of general processing skills, whereas tests that use items taken from
specific reading or writing tasks can only make more limited claims concerning
processing as it relates to specific tasks. Moreover, using items selected from a
general sample allows the researcher to more carefully control the characteristics
of the items included in the measure (i.e., level of difficulty and length). On the
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other side of the coin, use of fluency measures based on a general sample leaves
the researcher open to the criticism that little can be said concerning actual
processing problems encountered in real time when processing a specific text. If,
for this reason, the researcher opts for items specific to certain reading or writing
tasks, these can be presented in either an isolated or an in situ context. An
advantage of using an isolated context is that a purer measure of linguistic
processing is provided without "contamination" from higher level textual
concerns. However, at the same time, a disadvantage is that the fluency measure
remains divorced from the realities of on-line textual processing. In the case of
writing, measures of task-specific fluency will generally need to be in situ, as a
priori knowledge of the linguistic formulations that writers will use is seldom
possible without using tasks that are so constraining that they provide little
opportunity for conceptual processes, such as idea generation and text structuring,
to occur naturally (e.g., narrative tasks using cartoon pictures in a fixed order).
However, despite the apparent advantages of in situ fluency measures for writing,
it is necessary to be aware that such measures increase the likelihood of
dependency between the fluency measure and any other in situ measures used
(e.g., measures of strategic processing).
Ultimately, the most crucial point is that the choice of fluency measure should
adequately reflect the theoretical conception of fluency under investigation. In
this dissertation, fluency has been measured at a 'lower' processing level for
reading than for writing. As mentioned, this difference in measurement levels for
the two forms of textual processing was a by-product of the theoretical
frameworks used.
Writer characteristics and FL reading and writing processes
This dissertation has also considered the influence of writer characteristics on
reading and writing processes. The sample included writers who vary in terms
of both Dutch literacy proficiency (higher versus lower proficiency) and language
background (monolinguals of Dutch background versus bilinguals of Turkish or
Moroccan background). What is striking about the findings concerning these
writer characteristics is the greater influence on textual processing exerted by
language background than by Dutch literacy proficiency. The only significant
effect for Dutch literacy proficiency was that lower proficiency readers
recognized lack of understanding more frequently in LI than did higher
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proficiency readers. As no significant effects were found for Dutch literacy
proficiency and textual processing in FL, no support can be said to have been
found for the hypothesis that higher proficiency readers and writers have more
effective strategies in LI that they are able to transfer to FL, leading them to be
less inhibited in their conceptual processing. In contrast, for both skills in both
languages, the bilinguals were less fluent than the monolinguals. For reading, the
bilinguals compensated for lack of fluency by making greater use of language
strategies than the monolinguals. For writing, the bilinguals spent less time
conceptualizing in Dutch and English than monolinguals, indicating that their
conceptual writing processes were inhibited to some degree in both languages.
There was also a tendency for the bilinguals to have poorer reading and writing
products in both languages, and text length for bilinguals was shorter in both
languages.
The differences in the findings for LI literacy proficiency and language
background may well be related to the nature of the sample. Possible samplerelated limitations have already been discussed in the Discussion sections of the
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subgroups for the different kinds of readers/writers are small. Hence, differences
found for the two characteristics must be interpreted with some caution.
Secondly, as has repeatedly been mentioned in the chapters, lack of effects for
Dutch literacy proficiency could be related to the fact that the sample of students
has been 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. Consequently, it would be foolhardy to conclude on the basis of our
findings that there is generally a stronger relationship between language
background and textual processing than between LI literacy proficiency and
textual processing.
Nevertheless, the consistency of our findings for the bilinguals across reading and
writing, and their compatibility with our previous research involving a larger
sample from a similar population of bilingual students (See Schoonen et al., 2002;
van Gelderen et al., 2003) make it worthwhile to consider these findings in the
light of recent research on the effects of bilingualism on third language learning.
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Bilingualism and third language learning
In recent decades, bilingualism has been attributed with promoting cognitive
advantages, such as greater ability to perform language tasks that require control
of selective attention (Bialystok, 1991, 2001) and a more varied repertoire of
communication strategies (Thomas, 1992). As previously mentioned, these
advantages are thought to give bilinguals the edge on monolinguals in third
language learning situations, and, indeed, findings from a number of studies have
pointed in this direction (Cenoz, 2003).
The findings of this dissertation do not provide us with grounds for concluding
that bilingualism provides students of Turkish or Moroccan background in the
Netherlands with processing benefits when reading and writing in a third
language, English. Although the bilinguals certainly displayed a different pattern
of reading and writing strategy use than the monolinguals, the relative lack of
fluency and poorer product quality of these students would appear to indicate that
this pattern of strategy use is a specific response to processing deficiencies in
Dutch and English, rather than a general cognitive predilection for a particular
pattern of processing arising from bilingualism. There were also no indications
that the repertoire of compensatory language strategies used by the bilingual
students was broader than that of the monolingual students.
While we are certainly not justified in claiming processing benefits, neither would
we be justified in going to the other extreme and proclaiming that the
bilingualism of these students has led to a processing disadvantage in the third
language. The pattern displayed by the bilinguals in Dutch and English resembles
the pattern observed for the whole sample in FL, with respect to the use of
language strategies to compensate for deficits in language proficiency. As such,
use of compensatory strategies can be viewed as an adaptive solution to
processing problems. Care must be taken not to stigmatize bilinguals, as
sometimes happened in the past, as being the benighted victims of their own
bilingualism. Nonetheless, our results do beg the question of why the language
proficiency of the bilinguals students might be poorer than the monolinguals - not
only in Dutch, but also in English.
The context in which bilingualism is located is known to be of importance for the
outcomes of research (Sanz, 2003). Studies carried out in additive contexts, that
is, contexts in which both of the bilingual's languages are highly valued and/or in
which bilinguals do not have low socio-economic status, have typically found that
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bilinguals are more proficient than monolinguals in a third language. In contrast,
studies of third language proficiency carried out in subtractive contexts, that is,
contexts in which the minority language has low prestige and/or where bilinguals
are socio-economically disadvantaged, have typically found no effects, or even
negative effects for bilingualism on third language proficiency. It seems plausible
that the pattern of results found in this dissertation is related to the seemingly
subtractive context in which the students of Turkish and Moroccan background
find themselves.
Students from minority backgrounds in the Netherlands are frequently found to
have poorer general school performance than Dutch background students
(Leseman & van den Boom, 1999; van der Veen, 2001). In terms of language
proficiency, even relatively successful students from ethnic minorities (i.e., from
the higher educational tracks), as in our sample, have been found to achieve
slightly lower grades for both Dutch and English in their final exams than Dutch
background students (CBS, 2000). Van der Veen (2001) found that the level of
academic success of Turkish and Moroccan students was linked to factors such as
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home, and level of attachment to the migrant culture.
Evidence from studies conducted with migrant children in European countries
suggests that if socio-economic factors are controlled for, bilingual migrant
children are as proficient in a third language as monolingual children. Sanders
and Meijers (1995) found that, when factors such as socio-economic status and
intelligence were controlled for, Turkish-Dutch and Moroccan-Dutch bilingual
elementary school students did not differ significantly from Dutch monolinguals
on a range of English language proficiency measures, including grammatical
judgement, spontaneous oral language use and word comprehension.
The examination of socio-economic factors has fallen outside the scope of this
dissertation, our objective regarding language background being to describe
differences in monolingual and bilingual textual processing, rather than to
account for them in terms of contextual factors. Nonetheless, future research
could sensibly take greater account of contextual factors, though hopefully
without losing sight of the fact that, even if any processing differences found
prove to be related to socio-economic factors, and even if they can be made to
"disappear" by correcting for these factors, this does not negate their existence.
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Nor does it negate the value of cognitively-oriented research aimed at
understanding the cognitive mechanisms underlying such processing differences.
Implications for language instruction
As this dissertation does not involve instructional research, it would be reckless to
attempt to draw firm pedagogical conclusions. However, we feel that our detailed
examination of processes in FL reading and writing does at least entitle us to
point out a relevant pedagogical paradox and to comment - with due caution - on
the possible implications of our findings for this paradox. This paradox is that, on
the one hand, the attention that FL readers and writers devote to solving language
problems is often portrayed as a regrettable language-boundedness that results in to return to the metaphor given in the introduction - not being able to see the
forest for the trees. Yet, on the other hand, in other studies attention to solving
language problems is encouraged by advocating the teaching of language
strategies to learners (e.g., Kern, 1989; Roskams, 1998), such as paraphrasing,
guessing meaning from context and finding synonyms. So, are the language
strategies used in FL reading and writing 'naughty' strategies that readers and
writers should be discouraged from using, or are they 'smart' strategies that allow
readers and writers to minimize the detrimental effects on their textual processing
of gaps in their linguistic proficiency?
The results of this dissertation suggest that language strategies can play a useful
compensatory role in FL reading and, perhaps to a less extent, in FL writing.
Language strategies helped readers to overcome word processing and/or
knowledge problems in FL, and did not seem to detract from global
comprehension of the text. Although the range of language strategies used was
very narrow, being largely limited to paraphrasing and translating parts of the
text, there is little reason to think that other commonly advocated language
strategies for reading, such as guessing meaning from context and using
morphological and syntactic cues, do not play a similar role. Hence, it would
seem to be desirable to offer FL readers a good repertoire of strategies to help
them solve language problems.
For FL writing, the role of language strategies is somewhat less clear-cut. Even
though the greater length of time spent deliberating language problems in FL may
have been one of the factors linked to less conceptualizing taking place than in
LI, revisions made to the surface structure of the text frequently resulted in a
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successful outcome, suggesting the successful operation of revision strategies.
Moreover, use of surface revision strategies did not appear to negatively affect the
writers' ability to make global content changes in FL. Formulation processes in
writing are dependent on linguistic knowledge in a way that reading processes are
not. Whereas a reader may utilize contextual cues to infer the meaning of a
hitherto entirely unfamiliar word, a writer simply cannot retrieve a word that is
not contained in his or her mental lexicon, and cannot use contextual cues to aid
the retrieval process. Although we do not know whether and to what extent use of
specific kinds of writing strategies may have inhibited conceptual processes in
FL, the best candidates for writing strategy instruction are likely to be strategies
that lessen dependency on linguistic knowledge and foster flexible processing.
Strategies that suggest themselves are avoidance strategies, such as rewording in
order to avoid the need to use an unknown word, and leaving a gap in the text for
an unknown word so that the gap can be filled in later. Encouraging learners to
write less linearly is one way of minimizing potential disruption to formulation
processes. Learners need to be made aware that not every lexical or grammatical
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the flow of their writing by becoming fixated on specific problems. Tackling
many language problems may be postponed until later editing phases in which the
writer concentrates primarily on the surface features of the text, thus freeing
attentional resources in earlier phases for conceptual processes.
Clearly, for both reading and writing, the development of strategic skills for
solving language problems can never be a substitute for the development of the
rich linguistic knowledge base and the fluent use of knowledge from this base that
is needed to attain a high level of language proficiency. Yet, particularly in
situations where readers and writers cannot be expected to acquire a very high
level of language proficiency within a short space of time - as is the case with
high school age EFL learners, who learn the language gradually over a period of
years - teaching language strategies they may serve as a valuable interim measure
for promoting successful text comprehension and production.
There being more than one way to skin a cat, an alternative approach to helping
readers and writers overcome language problems is to directly train linguistic
processing skills, thus obviating the need for strategy training. In recent years, the
virtues of training speed of word and sentence processing for reading and writing
have been extolled. The small number of instructional studies carried out thus far
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have shown that training can promote fluent use of the targeted lexical items, but
have not produced convincing evidence that such training can lead to overall
improvements in either text comprehension or text production (e.g., Akamatsu,
2001, Fukkink, Hulstijn, & Simis, 2005; Snellings, 2004; Tan, Moore, Dixon and
Nicholson, 1994). Of these studies, the two instructional studies carried out as
part of project NELSON (i.e., Fukkink, Hulstijn, & Simis, 2005; Snellings, van
Gelderen & de Glopper, 2004) provide the most systematic investigation of the
possible link between speed of linguistic processing and product quality. In two
classroom-based FL reading experiments, Fukkink et al. (2005) conducted
computer-based training in which grade 8 students completed exercises in FL
(English) involving making lexical form-meaning connections under increasing
time pressure. It was found that training readers to process words more rapidly
could improve both speed and accuracy of lexical access for the trained words although it should be mentioned that speed did not increase consistently across
conditions in one of the two experiments conducted. However, gains in speed of
lexical access were not found to transfer to either reading speed or global text
comprehension. In a classroom-based experiment for writing, Snellings et al.
(2004) conducted computer-based training in which grade 9 students completed
exercises in FL (English) in which rapid production of words and collocations
was stimulated. Training resulted in more rapid retrieval of the trained words, and
also resulted in greater use of these words in narrative texts based on cartoon
tasks that elicited the target vocabulary. In one of two counterbalanced
conditions, training was also associated with the expression of a greater number
of content elements. However, in neither condition was more rapid retrieval of
trained words associated with higher global text quality scores. The results of
these studies would seem to underline the point made on repeated occasions in
this dissertation that fluent word processing skills are but one aspect of reading
and writing proficiency.
Regardless of possible effects on conceptual processing and global proficiency,
there is undoubtedly a place in the language classroom for fluency-oriented
instruction. Even if global product quality remains unchanged, greater fluency is
likely to have time-saving benefits for readers and writers, and may also have
affective benefits in terms of the degree of comfort - or discomfort - experienced
when reading and writing in a foreign language. There is, thus, a need for more
studies into the effects of fluency-oriented instruction to increase efficiency of use
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of both (partially) familiar lexical items and grammatical structures, and perhaps
even more importantly, to promote the fluent acquisition of new items and
structures. As illustrated by the Fukkink et al. and Snellings et al. studies,
computer technology provides opportunities for learners to practice language in
contexts that allows them to simultaneously develop accuracy and fluency. In a
recent study, de Jong (2005) used computer-based instruction, in which both
accuracy and fluency of oral production was registered, to stimulate the
acquisition of Spanish gender (i.e., gender agreement of nouns and adjectives) by
adult Dutch beginners. There is also a need to incorporate fluency-oriented
instruction into current language teaching methodologies. Gatbonton and
Segalowitz (2005) suggest a methodology, which they refer to as ACCESS,
which strives to incorporate a focus on fluency into the principles of
communicative language teaching, which has traditionally frequently spurned
fluency-based exercises as being uncommunicative and repetitive.
Fashions in education come and go - and probably come again - and the current
fashion is one in which the development of skills is the primary motif. Foreign
language instruction, not being impervious to the dictates of fashion, follows this
trend, with process-oriented instruction - be it strategy instruction or training to
increase fluency - being one of the current buzz words. However, though it may
sound trivial, we need to guard against the danger of overemphasizing skills at the
expense of knowledge, as the former cannot exist without the latter. What is
needed are integrated approaches in which an appropriate balance is struck
between the development of knowledge and skills.
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Het onderzoek in dit proefschrift is één van de vier deelstudies van project
NELSON, een door NWO-gesubsidieerd aandachtsgebied over lezen en schrijven
in het Nederlands en het Engels in het voortgezet onderwijs. Met project
NELSON wordt geprobeerd om vanuit verschillende invalshoeken meer inzicht te
krijgen in de relatie tussen vaardigheden in de eerste taal en in de vreemde taal
en in de rol die 'linguistic fluency' daarin speelt.
In een klein, internationaal georiënteerd land zoals Nederland vindt men het belangrijk om zijn talen te spreken. Tegenwoordig wordt met 'talen' vooral het
Engels bedoeld. Om de beheersing van het Engels te bevorderen, krijgen leerlingen al vanaf de laatste jaren van het basisonderwijs instructie in Engels als
vreemde taal. In de instructie van Engels in het basisonderwijs en in de onderbouw van het voortgezet onderwijs wordt de nadruk gelegd op
gespreksvaardigheden, ofwel: spreken en luisteren. Toch doen leerlingen in de
onderbouw - en dan vooral havo- en vwo- leerlingen - ook ervaring op met het lezen en schrijven van Engelse teksten.
Van leerlingen in de onderbouw, wier Engelse taalvaardigheid nog niet erg ontwikkeld is, kan men verwachten dat lezen en schrijven in het Engels een
inspannende bezigheid is; in de vakliteratuur wordt immers aangenomen dat lezen
en schrijven in een vreemde taal inspannender is dan in de moedertaal. Men komt
vaak de hypothese tegen dat in de vreemde taal lezers en schrijvers zo bezig zijn
met de talige aspecten van lees- en schrijftaken dat zij weinig aandacht overhouden voor de conceptuele aspecten van deze taken. De gedachtegang is dat lezers
en schrijvers minder linguistic fluency hebben in de vreemde taal: zij verwerken
talige elementen trager en moeizamer dan in de moedertaal. Lezers van een
vreemde taal zouden trager zijn met processen zoals herkenning van woorden en
syntactische structuren, waardoor zij belemmerd worden in het toepassen van
strategieën die gericht zijn op de opbouw van een mentale representatie van de
globale betekenis van de tekst. Schrijvers van de vreemde taal zouden niet snel en
efficiënt genoeg woorden en structuren kunnen ophalen, waardoor zij zo geconcentreerd zijn op het formuleren van zinnen dat ze onvoldoende toekomen aan het
nadenken over de globale inhoud en opbouw van hun teksten.
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Ondanks de populariteit van deze inhibitie hypothese, is deze hypothese echter tot
nu toe weinig onderzocht. De doelstelling van dit proefschrift is te onderzoeken
of de inhibitie hypothese ondersteund wordt voor het lezen en schrijven in het
Engels van leerlingen in de onderbouw van het voortgezet onderwijs. De onderzoeksvragen zijn: Wordt de uitvoering van conceptuele processen bij lezen en
schrijven in de vreemde taal geïnhibeerd in vergelijking met de uitvoering van
deze processen bij lezen en schrijven in de moedertaal? En zo ja, in hoeverre bestaat er een verband tussen inhibitie van conceptuele processen bij lezen en
schrijven in de vreemde taal en gebrek aan 'fluency' van linguïstische processen?
In dit proefschrift wordt een gedetailleerde vergelijking gemaakt tussen de leesprocessen in het Nederlands en in het Engels en ook tussen de schrijfprocessen in
het Nederlands en in het Engels van 22 leerlingen uit de tweede klas havo/vwo
die betogende teksten lezen en schrijven. De leerlingen in de steekproef zijn geselecteerd op twee kenmerken: taalachtergrond en lees/schrijfvaardigheid in het
Nederlands. Op basis van hun taalachtergrond zijn de leerlingen in twee groepen
verdeeld. Een onderscheid is gemaakt tussen eentalige autochtone leerlingen voor
wie Engels de tweede taal is en tweetalige allochtone leerlingen van Turkse of
Marokkaanse afkomst voor wie Engels de derde taal is. In beide groepen is een
selectie gemaakt van leerlingen die hoog of laag scoorden op lees- en schrijfvaardigheidstoetsen in het Nederlands. Elk van de vier ontstane subgroepen bestaat uit
vijf of zes leerlingen.
De verschillen tussen de processen van de leerlingen in het Nederlands en het Engels, de onderlinge relaties tussen processen binnen Nederlands en Engels en de
relaties tussen de processen en de kwaliteit van de lees- en schrijfproducten in
beide talen worden onderzocht. Elke leerling kreeg twee leestaken en twee
schrijftaken in het Nederlands en in het Engels. Gemeten worden drie soorten variabelen: de strategieën/activiteiten die de leerlingen uitvoerden bij het maken van
de lees- en schrijftaken worden geanalyseerd met gebruikmaking van hardopdenkprotocollen. Voor het schrijven worden met behulp van een 'keystrokelogging' programma ook de wijzigingen onderzocht die de leerlingen tijdens het
schrijven aanbrachten; de fluency in lezen wordt gemeten aan de hand van een
toets voor snelheid van woordherkenning; de fluency in schrijven word gemeten
aan de hand van zowel een on-line meting (d.w.z. gemiddeld aantal woorden geformuleerd zonder te pauzeren) als een off-line meting (d.w.z. aantal geschreven
woorden per seconde); en ten slotte wordt de kwaliteit van de lees- en schrijfpro198
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ducten gemeten aan de hand van scores voor tekstbegrip en tekstkwaliteit. Voor
schrijven wordt ook de retorische opbouw van de teksten geanalyseerd.
Het proefschrift bestaat uit twee leesstudies (hoofdstuk 2 & 3) en twee schrijfstudies (hoofdstuk 4 & 5). In de hoofdstukken over lezen (hoofdstuk 2 & 3) wordt
het Compensatory-Encoding model van Walcyzk (2000) gebruikt om de interactie
tussen verschillende leesprocessen te modelleren. In de hoofdstukken over schrijven (hoofdstuk 4 & 5) wordt het schrijfproces-model van Chenoweth & Hayes
(2001) gebruikt om de aard van schrijfprocessen te karakteriseren. In het slothoofdstuk (hoofdstuk 6) worden de conclusies voor lezen en schrijven besproken
en vergeleken.
Hoofdstuk 2
In hoofdstuk 2 worden de leesstrategieën van de leerlingen in het Nederlands en
het Engels met elkaar vergeleken met behulp van een drie-dimensionaal classificatieschema. De dimensies in dit schema zijn: 1) Oriëntatie: strategieën die
gericht zijn op conceptuele aspecten versus strategieën die gericht zijn op talige
asnecten van een tekst' 2) Tvne - strategieën Hie het nrnr.es recnileren fhiiv

het

controleren van begrip) versus strategieën die direct gericht zijn op het begrijpen
van de tekst (bijv. vertalen, parafraseren) versus het herlezen van de tekst; en 3)
Domein: het tekstuele domein waarop strategieën gericht worden (d.w.z. kleiner
dan een clause; een clause; groter dan een clause). De resultaten laten zien dat de
leerlingen in het Engels meer taal strategieën, meer regulerende strategieën en
meer strategieën gericht op grotere teksteenheden inzetten dan in het Nederlands.
Het frequentere gebruik van deze strategieën ging echter niet gepaard met minder
frequent gebruik van conceptuele strategieën, en ook niet met minder frequente
inzetting van andere strategiesoorten. Het strategische gedrag van de leerlingen
liet dus geen inhibitie in de vreemde taal zien. Ook waren er geen aanwijzingen
dat juist meer conceptuele strategieën werden ingezet in de vreemde taal om talige problemen te omzeilen. Leerlingen in deze studie gebruikten namelijk de
begripsstrategieën die ze in het Nederlands toepassen, ook bij het lezen in de
vreemde taal. Het belangrijkste verschil was dat leerlingen in de vreemde taal
meer strategieën inzetten om talige problemen op te lossen. Het lijkt erop dat talige strategieën een compenserende rol spelen bij het lezen in een vreemde taal.
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Hoofdstuk 3
In hoofdstuk 3 worden de relaties tussen leesstrategieën, snelheid van woordherkenning en tekstbegrip onderzocht. Voorspellingen die het CompensatoryEncoding Model (C-EM) van Walczyk (1995, 2000) voor lezen in de eerste taal
maakt, worden getoetst voor zowel lezen in de eerste taal (Nederlands) als lezen
in de vreemde taal (Engels). In tegenstelling tot modellen die het belang van een
snelle verwerking van woorden voor tekstbegrip benadrukken, voorspelt het CEM dat er weinig verband is tussen snelheid van verwerking van woorden en
tekstbegrip, omdat lezers strategieën inzetten die compenseren voor inefficiënte
verwerking van linguïstische elementen. Volgens het C-EM leidt de inzet van
compenserende strategieën ertoe dat inefficiënte lezers meer tijd kwijt zijn aan het
lezen van een tekst, maar dat dit niet per se ten koste van het globale tekstbegrip
gaat. Uit de resultaten van de studie in dit hoofdstuk bleek er meer ondersteuning
te zijn van de C-EM voorspellingen voor de vreemde taal dan voor de eerste taal.
In het Engels bleek de inzet van taal strategieën verband te houden met de snelheid van woordherkenning van de leerlingen. Hoe trager de leerlingen zijn in
Engelse woordherkenning, des te meer taaistrategieën zij inzetten bij het lezen in
het Engels. Deze uitkomst suggereert dat de inzet van compenserende strategieën
niet alleen met gebrek aan kennis van de betekenis van woorden te maken heeft,
maar ook met gebrek aan snelheid in het ophalen van de betekenis van bekende
woorden. Er waren geen aanwijzingen dat de inzet van compenserende strategieen ten koste ging van het tekstbegrip. Deze resultaten roepen twijfel op over de
aanname die dikwijls in de literatuur wordt gemaakt, dat een trage verwerking
van woorden een substantieel obstakel is voor tekstbegrip in een vreemde taal.
Hoofdstuk 4
In hoofdstuk 4 worden de revisies die de leerlingen maakten tijdens het schrijven
van de teksten in het Nederlands en het Engels met elkaar vergeleken. De revisies
worden geclassificeerd in vier dimensies: 1) Oriëntatie: de oriëntatie van de revisies (d.w.z. conceptueel, talig of typografisch); 2) Domein: de grootte van de
tekstuele eenheid die gereviseerd werd; 3) Locatie: de plaats in de tekst waar een
revisie wordt gemaakt; en 4) Actie: de handeling die de schrijver uitvoert (d.w.z.
toevoegen, weghalen of vervangen). Daarnaast wordt ook de relatie tussen frequentie van de revisiesoorten en tekstkwaliteit onderzocht. De resultaten geven
geen ondersteuning voor de inhibitie-hypothese. Hoewel voor elke dimensie één
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of meer revisiesoorten vaker in het Engels voorkwamen dan in het Nederlands,
kwamen de overige revisiesoorten niet minder vaak voor in het Engels. In het Engels bijvoorbeeld werden meer talige en typografische revisies gemaakt, maar de
frequentie van conceptuele revisies was gelijk aan die in het Nederlands. In geen
van beide talen waren er relaties tussen de frequenties van de verschillende revisiesoorten en de kwaliteit van de teksten. Wel resulteerden talige revisies vaak in
een verbetering van het gereviseerde element. Al met al wijzen de resultaten op
de compenserende rol die het reviseren speelt in het schrijven in de vreemde taal.
Schrijvers reviseren om talige problemen op te lossen zonder dat het maken van
inhoudelijke revisies aantoonbaar wordt belemmerd.
Hoofdstuk 5
In hoofdstuk 5 wordt de fluency van de leerlingen bij het schrijven van de Nederlandse en Engelse teksten met elkaar vergeleken. Daarnaast wordt een
vergelijking gemaakt tussen de tijd die leerlingen besteedden aan verschillende
schrijfactiviteiten in beide talen. In deze vergelijking wordt o.a. gekeken naar de
tijd die aan conceptuele activiteiten zoals het plannen van de opbouw en het genereren van inhoud werd besteed. Verder wordt de aandacht voor conceptuele
processen gerelateerd aan de frequentie en de aard van de retorische eenheden in
de Nederlandse en Engelse teksten. Ten slotte wordt onderzocht of er een relatie
tussen fluency en tekstkwaliteit van de teksten in beide talen is. Zoals werd verwacht bleek uit de resultaten dat de schrijvers minder vloeiend waren in Engels
dan in Nederlands en dat zij ook minder aandacht voor conceptuele processen in
het Engels hadden. In het Engels werd er minder tijd aan conceptuele activiteiten
besteed dan in het Nederlands, en de Engelse teksten waren retorisch minder goed
uitgewerkt dan de Nederlandse teksten. Echter, het bleek niet mogelijk een direct
verband aan te tonen tussen gebrek aan fluency en inhibitie van conceptuele processen in de vreemde taal. De inhibitie-hypothese werd dus maar deels
ondersteund.
Hoofdstuk 6
In het slothoofdstuk wordt een overzicht van de belangrijkste resultaten gegeven
en worden de verschillen tussen de lees- en schrijfresultaten besproken. Ook worden de methodologische implicaties van de lees- en schrijfresultaten besproken.
Daarnaast worden de lees- en schrijfresultaten voor de leerlingkenmerken bespro201
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ken, met name de mogelijke effecten van tweetaligheid voor de vaardigheid in
een derde taal. Ten slotte komen de implicaties van de resultaten voor het vreemde-talenonderwijs aan de orde.
Samenvattend kan gezegd worden dat de resultaten van de studies in dit proefschrift meer ondersteuning geven voor de inhibitie-hypothese voor schrijven in
een vreemde taal dan voor lezen in een vreemde taal. Sterker nog, voor lezen
krijgt de hypothese eigenlijk geen ondersteuning. De lezers leken in staat hun
taaistrategieën in te zetten om de trage verwerking van woorden in een tekst te
compenseren, en de inzet van deze strategieën leidde niet tot minder tekstbegrip.
Voor schrijven wordt de hypothese daarentegen tot op zekere hoogte wel ondersteund. De leerlingen hadden minder fluency in de vreemde taal dan in de
moedertaal en er waren aanwijzingen dat het uitvoeren van conceptuele processen
werd geïnhibeerd in de vreemde taal. Toch bleek het niet mogelijk om gebrek aan
fluency en de inhibitie van conceptuele processen in de vreemde taal direct met
elkaar in verband te brengen. Bovendien werden conceptuele revisieprocessen
niet geïnhibeerd in de vreemde taal.
De verschillen tussen de conclusies voor lezen en schrijven hebben waarschijnlijk
te maken met de grotere cognitieve inspanning die schrijven eist. Een lezer hoeft
alleen te begrijpen wat iemand anders heeft geschreven, terwijl een schrijver een
eigen tekst moet produceren. Lezen wordt sterk gestuurd door de input van de
tekst en is daarom vaak lineair van karakter. Doorgaans wordt de tekst van voor
tot achter gelezen met sporadisch gebruik van strategieën. Om een tekst te schrijven moet de schrijver voortdurend schakelen tussen verschillende deelprocessen,
zoals het genereren van ideeën, het formuleren van zinnen, het (her)lezen van de
instructie of van de eigen tekst en het maken van wijzigingen. Bij lezen is het
mogelijk dat conceptuele processen "automatisch" verlopen, zodat zij weinig beroep doen op de attentional resources van de lezer. Bij schrijven is
automatisering van conceptuele processen minder waarschijnlijk, want de schrijver moet steeds rekening houden met hogere orde-aspecten zoals het doel van zijn
tekst en het publiek waarvoor de tekst geschreven wordt.
Opvallend in dit proefschrift is het feit dat 'taalachtergrond' meer invloed lijkt te
hebben op het lees- en schrijfgedrag dan 'lees- en schrijfvaardigheid in het Nederlands'. Er waren nauwelijks verschillen te zien tussen hoe goede en zwakke lezers
en schrijvers de lees- en schrijftaken aanpakten. Daarentegen bleken de tweetalige
leerlingen ten opzichte van de eentalige leerlingen voor zowel lezen als schrijven
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in Nederlands en Engels minder fluent te zijn, minder aandacht op conceptuele
processen te richten en ten slotte lees- en schrijfproducten van mindere kwaliteit
te produceren. Deze uitkomsten spreken de veel gemaakte bewering tegen dat
tweetaligen bij het uitvoeren van processen in een derde taal flexibeler en efficiënter dan eentaligen zouden zijn. Niettemin mag aan de hand van deze uitkomsten
ook niet geconcludeerd worden dat tweetaligheid op zich nadelige gevolgen heeft
voor verwerking van een derde taal. De manier waarop de tweetalige leerlingen
teksten verwerken, lijkt eerder een gevolg dan een oorzaak te zijn van een zwakkere taalvaardigheid in zowel Nederlands als Engels.
Omdat dit proefschrift geen interventieonderzoek bevat, is voorzichtigheid bij de
bespreking van mogelijke implicaties voor het onderwijs geboden. Toch zijn
hierover enkele opmerkingen te maken. Het zal weinig verbazing wekken dat in
dit proefschrift wordt bevestigd dat leerlingen in een vreemde taal meer strategieen inzetten om taalproblemen op te lossen dan in de eerste taal. In de literatuur
wordt de aandacht die vreemde-taal lezers en schrijvers aan de talige aspecten van
taken schenken, soms getypeerd als 'slecht'. Echter, de resultaten van dit proefc r n r i f t c n n a p r p r p n Aat
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het lezen in een vreemde taal en in mindere mate bij het schrijven in een vreemde
taal. Er is dus weinig reden om de toepassing van talige leesstrategieën zoals parafraseren en vertalen te ontmoedigen. Voor schrijven heeft het waarschijnlijk
eerder zin om strategieën aan te bieden die leerlingen op een flexibele manier met
taalproblemen leren omgaan. Schrijvers kunnen er meer bewust van gemaakt
worden dat niet ieder talig probleem direct opgelost hoeft te worden. Vaak kan
het oplossen van dergelijke problemen uitgesteld worden tot de redigeerfase,
waardoor in eerdere fases van het schrijfproces meer aandacht voor conceptuele
processen wordt vrijgemaakt. Ten slotte geven de resultaten van dit proefschrift
geen indicatie dat het dringend nodig zou zijn om in het vreemde-talenonderwijs
trainingen te geven die zich louter richten op de ontwikkeling van fluency in lezen
en schrijven. Nodig zijn geïntegreerde aanpakken die op een evenwichtige wijze
zowel fluency als linguïstische kennis als strategische vaardigheden ontwikkelen.
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