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4 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 low-
level, 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/Moroccan-
Dutch). 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 co
ordination 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 on
line 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 

i l L L U L l U l C V U.1 ̂  \JL l C X l t C v i I U VV t i l \-1L3 ^ V l l V ^ V p i U U l , l l l l ^ U U L H . Wl i j p u g , l u p i 11V W-Oj-ZN^V vD V i 

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 

Internal 

r 
_L 

Pre-linguistic 

Content 

I 
Pre-textual 

Content 
Language 

External 
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Point of inscription 

Content 
Language 

Typography 

Previous text 

Content 
Language 
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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 multi
dimensional 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: 
1 a To t\\&re* ^ r l i f-Tat-ot-ir»^ ir\ tViÉ» f f p n i i p n ^ i p c n f r l i f f p r p n t t-\/r\É*c a f r p ^ / i c m n c i n O n t r ' n 
1 CI. IJ L L i C L t Ci U 1 1 1 \ - 1 ^ . 1 H / V 111 L11V 1 1 V - V j L l ^ l l \ ^ l \ ^ l J WA U 1 1 1 V 1 V I 1 1 LJ- [_/V^LJ V71 l ^ V U I V U J 111 L - ' U L W l l 

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 Bilingual 

Higher proficiency 1.42 .25 

(.34) (.28) 

.88-1.82 .02-.72 

n = 6 n — 5 

Lower proficiency -.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 sub-
classified 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). Error-
triggered revisions were also coded in terms of Success, that is, whether the 
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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 

1.Orientation 

2.Domain 

3. Location 

4.Action 

Main Categories 

Content; Language3; Typing 

Clause & Above; Below-clause; Beiow-word 

Pretext; Point of Inscription; Previous text 

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 think-
aloud 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 , 18 )= 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 Whole group 

Monolingual Bilingual Monolingual Bilingual 

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

D E D E D E D E D E 

Writing revisions 20.3 25.5 24.5 27.6 25.9 28.9 15.5 22.4 21.2 25.9 

per 100 words (5.1) (10.6) (9.2) (10.5) (13.0) (8.2) (4.9) (9.8) (8.8) (9.5) 

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

(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 97.3 87.4 88.4 84.5 96.0 94.9 

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

Text quality 109.0 114.0 90.00 87.7 94.2 94.4 91.4 87.8 96.5 96.4 

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

Note. D = Dutch; E = English. 

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) 

Content 

revisions 

Language 

revisions 

Typographic 

revisions 

Higher DWP 

Monolingual Bilin 

n 

D 

1.8 

(1.0) 

4.7 

(2.0) 

13.8 

(3.8) 

Note. D = Dutch; E = 

=6 

E 

2.6 

(3.2) 

8.4 

(4.1) 

14.4 

(5.2) 

English 

n 

D 

2.4 

(2.9) 

6.9 

(4.2) 

15.2 

(3.9) 

gual 

=5 

E 

1.4 

(1.2) 

7.6 

(4.2) 

18.6 

(10.1) 

Lower DWP 

Monolingual Bilingual 

n= 

D 

2.5 

(3.1) 

8.6 

(5.9) 

14.8 

(5.7) 

=5 

E 

2.0 

(1.7) 

10.0 

(5.2) 

16.9 

4.2) 

n-

D 

1.3 

(1.7) 

4.1 

(1.9) 

10.1 

(5.4) 

=6 

E 

1.5 

(1.4) 

7.1 

(3.2) 

13.7 

(6.7) 

Whole 

N= 

D 

1.9 

(2.2) 

6.0 

(3.9) 

13.4 

(4.9) 

group 

22 

E 

1.9 

(2.0) 

8.2 

(4.0) 

15.8 

(6.6) 

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 Below-
Word 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 Below-
Clause revisions (F(l,18) = 3.60, p = .07, i f = .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, i f = 
.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 

Below-word 

revisions 

Below-clause 

revisions 

Clause & Above 

revisions 

Note. D = Dutch; 

D 

13.8 

(3.1) 

3.2 

(1.2) 

3.1 

(1.8) 

E 

15.5 

(5.1) 

6.3 

(4.5) 

4.6 

(4.7) 

E = English. 

D 

14.9 

(3.5) 

5.6 

(3.0) 

3.9 

(3.8) 

E 

20.1 

(9.7) 

5.8 

(4.2) 

2.8 

(1.7) 

D 

16.8 

(7.1) 

5.2 

(4.1) 

4.3 

(2.7) 

E 

20.7 

(6.2) 

5.5 

(2.3) 

4.0 

(2.9) 

D 

10.8 

(5.9) 

3.0 

(1.7) 

2.0 

(2.1) 

E 

15.3 

(7.1) 

4.9 

(2.3) 

2.8 

(1.8) 

D 

13.9 

(5.3) 

4.1 

(2.7) 

3.3 

(2.6) 

E 

17.7 

(7.1) 

5.6 

(3.3) 

3.6 

(3.0) 

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, i f = .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 Whole group 

Monolingual Bilingual Monolingual Bilingual 

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

D E D E D E D E D E 

Pretext revisions 0.5 1.6 2.5 0.9 0.6 1.6 1.4 0.7 1.2 1.2 

(0.7) (2.5) (3.0) (1.3) (0.5) (1.8) (0.8) (0.6) (1.6) (1.7) 

Point of Inscription 18.1 23.1 20.9 26.0 18.1 24.4 13.6 21.3 17.6 23.6 

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, q2 = .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, q2 = .01) or Other revisions 
(F(l,18) = .24, p = .63, q2 = .01). Yet again, neither interaction effects for 
language and writer characteristics nor main effects for writer characteristics were 
found. 

115 



Reading and writing in a foreign language 

Table 7 Action: Mean Frequencies per 100 words (standard deviations in parentheses) 

Higher DWP Lower DWP Whole group 

Monolingual Bilingual Monolingual Bilingual 

Addition 

revisions 

Deletion 

revisions 

Substitution 

revisions 

Other 

revisions 

Note. D = 

D 

0.8 

(0.9) 

0.5 

(0.3) 

3.7 

(1.4) 

1.4 

(1.2) 

Dutch; E = 

E 

1.1 

(1.3) 

1.5 

(1.3) 

6.4 

(2.8) 

2.0 

(1.9) 

English 

D 

0.9 

(0.5) 

0.9 

(1.1) 

5.6 

(4.1) 

1.7 

(1.7) 

E 

1.3 

(1.0) 

0.8 

(0.7) 

5.8 

(3.9) 

1.0 

(1.0) 

D 

2.5 

(2.6) 

0.7 

(1.0) 

4.4 

(2.6) 

3.4 

(3.2) 

E 

2.0 

(2.2) 

0.7 

(0.6) 

7.1 

(3.2) 

2.4 

(1.7) 

D 

1.0 

(1.1) 

0.2 

(0.2) 

3.1 

(2.2) 

1.2 

(0.7) 

E 

1.2 

(0.8) 

0.9 

(0.7) 

4.9 

(3.0) 

1.5 

(1.0) 

D 

1.3 

(1.5) 

0.6 

(0.7) 

4.2 

(2.7) 

1.9 

(1.9) 

E 

1.4 

(1.4) 

1.0 

(0.9) 

6.0 

(3.1) 

1.7 

(1.4) 

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. 
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Table 8 Dutch: Correlations between text quality, mean total revision frequency per 100 

words and text length 

N =22 Content quality 

1)1 

Total revision frequency -.02 

Text length .50* 

* Significant at 0.05 level. 

Table 9 English: Correlations between English text 

100 words and text length 

TV =22 Content qua 

El 

Total revision frequency -.33 

Text length .49* 

D2 

-.37 

-.11 

quality, mean 

l i t y 

E2 

.01 

.37 

Language Use quality 

Dl 

-.09 

.67* 

D2 

-.11 

.34 

total revision frequency per 

Language 

El 

-.23 

.51* 

Use quality 

E2 

-.23 

-.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 non
significant 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 Type of revision Text quality 

Content Language Use 
N=22 Dl D2 Dl D2 

Orientation 

Domain 

Location 

Action 

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 

-.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 

-.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 

iV=22 

Orientation 

Domain 

Location 

Action 

Type of revision 

Content 

Language 

Typing 

Below-word 

Below-clause 

Clause & Above 

Pretext 

Point of inscription 

Previous text 

Addition 

Deletion 

Substitution 

Other 

El 

-.45* 

-.18 

-.23 

-.30 

-.09 

-.36 

-.02 

-.39 

-.03 

-.35 

-.28 

-.16 

-.18 

Text qua ity 

Content Language 

E2 

-.02 

-.03 

.04 

.03 

.20 

-.23 

.41 

-.09 

-.05 

.08 

-.21 

.20 

-.35 

Use 

El 

-.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 

Significant at 0.05 level. 
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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 

120 



Revising in two languages 

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 
+Vint m o n \ / u ; r i t o r c f*\rt*r\ t l i n c p ÏX/nrt E1T*P r*l/lf*f i n n mr\rc± AvnAi* iAnr>An t h a n tlir\C£» m 
L11C4.C l l l t l l l V VV 1 1 LVl J C V V X l t l lV/OV. V Ï I I U Cll \* W1VJV-1 C4.11VA I I 1 U 1 V V A U V 1 1 V 1 1 V V U tllC4.ll L11VOV. I l l 

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. 
r i i a n r a A ! O / l A t v n ^ i i t a r t r\ m r i f a t l-\£i t d ' v t T ' r a r n I t a / i i n o I n r i m n n m k o r /-\T t i m r i r t r n n n i A 
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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 higher-
level 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 sub-
classified 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 
fi-VtWG YXrti"n p v i c t i n n +/-\I-T-Y-IC (a n "-Mij-Trcb\fi11/' K p n r » m A C " u i / r c / i / i n / / : » ^ a n n c ^ m n n \ ; m c i v i i i i o v* 1111 ^ A U L i i i g l u i i n o ^v-.g, . , i ' i ' u .v /ywn U ^ V / U I I I W J W n o / t uo - i v, J ctiiv* oj i i v n V i H D . 

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 error-
triggered 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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