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3 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). Word-
boundedness 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 

59 



Reading and writing in a foreign language 

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 

Pr o h l ^ m c Qnrl in r ^ r t i r n l ^ r l n r k n f r^n iH w n r H n rnppQ^ ina s k i l l s a*; a tricrcrpr f o r a 

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 sub-
vocalizing (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 C-
EM 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 below-
clause 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 multiple-
choice 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 

Bilingual 

Higher proficiency 1.42 .25 

(.28) 

.02 -.72 

n = 5 

Lower proficiency -.72 -.99 

(.48) 

-1.7--.72 

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 

70 



The relative importance of word processing skills and strategy use in LI and FL reading 

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- i l l ^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 Wf iT f i 

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 Language-
Oriented 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. 
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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 
r.f the* t ^ o t c i i ^ o o r V / ^ t - i k o ^ l - i ' c o l r » V i n F \ , , t ^ k — I f . C n ^ l ^ U — I f . 

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, i f = .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 Dutch English 

Monolingual Bilingual Effect Monolingual Bilingual Effect 

Reading comprehension 

max =38/42 

Lexical decision reaction 

times in milliseconds 

Number of strategies 

Task time 

in seconds 

(«=1D 

25.9 

(5.1) 

674.4 

(79.9) 

29.7 

(9.1) 

428.5 

(89.41) 

(«=11) 

21.9 

(6.6) 

726.8 

(90.6) 

33.7 

(13.0) 

559.5 

(200.46) 

Size (n2) 

.11 

,09 

.03 

.16 

(«=H) 

30.0 

(6.8) 

701.8 

(78.4) 

34.1 

(10.4) 

584.1 

(96.4) 

(«=11) 

25.0 

(4.9) 

788.3 

(106.4) 

42.6 

(32.6) 

744.5 

(334.6) 

* 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 

3. Reading comprehension 

4. Task time 

English (N=22) 

1. Speed of word recognition 

2. Number of strategies 

3. Reading comprehension 

4. Task time 

* 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 

.37 

.04 -.02 

.39 .71* -.13 

56* 

.08 .12 

64* .79* -.06 
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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 

Reading comprehension .47* 

English (N=22) 

Speed of word recognition .22 

Reading comprehension .26 

* 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 Cognitive-

Regulatory strategies Cognitive strategies Iterative strategies 

Dutch (N=22) 

Speed of word recognition -.05 .12 .30 

Reading comprehension -.17 .11 -.11 

English (N=22) 

Speed of word recognition . 16 .66* .06 

Reading comprehension .06 :9^==,:=r . £2. 

* Statistically significant at the .05 level. 

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 Above-
Clause strategies and text comprehension did approach significance. 

Table 6 Correlations between Domain of Processing strategies and other measures 

Number of Above- Number of Clause Number of Below 

Clause strategies strategies Clause strategies 

Dutch (N= 22) 

Speed of word recognition .40 

Reading comprehension -.19 

English (N = 22) 

Speed of word recognition .49* 

Reading comprehension 45 

* Statistically significant at the .05 level. 

SO 
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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 Reading comprehension Language background 

Rapid 

RD1 

RD2 

RD3 

RD4 

RD5 

RD6 

RD7 

word processors 

high 

intermediate 

low 

intermediate 

intermediate 

low 

high 

Slow word processors 

SDI 

SD2 

SD3 

SD4 

SD5 

SD6 

SD7 

high 

low 

low 

high 

low 

high 

high 

low 

intermediate 

intermediate 

high 

high 

intermediate 

high 

low 

intermediate 

intermediate 

low 

high 

intermediate 

high 

monolingual 

bilingual 

monolingual 

monolingual 

bilingual 

monolingual 

monolingual 

bilingual 

monolingual 

bilingual 

bilingual 

monolingual 

bilingual 

bilingual 
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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 

low 

high 

low 

high 

low 

intermediate 

low 

low 

intermediate 

low 

high 

intermediate 

intermediate 

high 

monolingual 

monolingual 

bilingual 

monolingual 

monlingual 

bilingual 

bilingual 

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 Above-
Clause 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. 
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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 proficiency-
appropriate 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 

Dimension 

Type of 

Processing 

Orientation 

of 
Processing 

Categories 

Regulatory" 

Content Language 

Domain of 1 

Processing \ 

Content" 

Cognitive Cognitive-iterative 

Language" ;.-;-.--;>;-«,x-i , | •*>.'• JÉ 

JMBBILHP 
• ..-.-:•>.;-, p p f l f -

Above 

clause 

Clause Below 

clause 

Above 

clause 

Clause Below 

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). 
aMain category is divided into subcategories (see Appendix C for subcategory descriptions). 
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